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Abstract:
Due to technological development, humanity’s convenience has increased. This led to an increase in sedentary behavior and consequently to health risks. Increasing daily activity by using the stairs can already improve health. To increase stair use, the nudges used in the quasi-experiment were; a pro-environmental poster focusing on energy consumption and a motivational health nudge focusing on burning calories. Motivations for physical activity can differ between gender, and thus the effect of both posters was also measured for men and women separately. The municipality building consisted of five floors, where data was gathered from both the basement level and the ground floor. A total of 1,109 observations were made during a three week observation period. Using chi-square analysis, the effect of the nudges on stair use was measured. Both the pro-environmental nudge (+7.8%) and motivational health nudge (11.1%) had a significant positive effect on general stair use. A more in-depth analysis of gender-specific stair use revealed that the nudges significantly increased female stair use, but not male stair use. The overall anecdotal comments and feedback by participants was negative, which emphasizes the importance of working together with participants to create the most effective stair use promotion program.
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[bookmark: _Toc17386384]Chapter 1: Introduction
The development of technology over the last few decades led to the availability of many labor-saving devices, such as elevators, escalators, and robot vacuum cleaners (Peeters, Megens, Van den Hoven, Hummels, & Brombacher, 2013). While this increases convenience for humanity and supports the less mobile population, some downsides have occurred. One specific downside relates to health issues. Society is dealing with an increase in sedentary behavior, which has become a target for health promotion (Siddique, de Chaves, Craft, Freedson, & Spring, 2017). Physical activity can be described as any bodily movement requiring muscle energy, either during work, daily activities, such as household chores, traveling, and recreational activities (World Health Organization, 2018). Globally, over 80% of adolescents and 25% of adults perform an insufficient amount of physical activity (World Health Organization, 2018). Being physically inactive as an adolescent leads to a higher risk of developing obesity in adult lifetime (Pietiläinen et al. ,2008). Being overweight is associated with several health risks. Examples of these health risks are type 2 diabetes, coronary artery disease (CAD), hypertension, and liver and gall diseases (Kopelman, 2007). The lack of physical activity is one of the leading risk factors of mortality (World Health Organization, 2018).

One way to increase daily exercise and improve health is to motivate people to take the stairs. An experiment conducted by Meyer et al. (2010) tested the impact of an increase in daily exercise through increasing stair use. Several incentives, including posters and floor stickers, were used to persuade participants to take the stairs. As a result of the incentives the median number of ascended and descended one-story staircase units increased, the maximum aerobic capacity increased and body weight, BMI, fat mass, waist circumference, and blood pressure had decreased. This experiment shows the impact and advantages on health of using the stairs rather than the elevator. Additionally, it shows that people’s behavior can be changed through interventions.

Increasing stair use and decreasing elevator use also has environmental advantages. Elevators and escalators are responsible for 5 to 25 percent of a building’s energy consumption (Adak, Duru, and Duru, 2013). In Europe, the energy consumption of commercial and residential buildings is 38.7% of the total energy consumption (Allouhi et al., 2015). Excessive energy use leads to energy depletion, ozone depletion, excessive forest destruction, and to an increase of carbon dioxide (CO2), which are all factors of global warming (Ntona, Arabatzis, & Kyriakopoulos, 2015; Jayanthakumaran, Verma, & Lius, 2012). Hence, the environment will be negatively affected when no actions are taken to preserve energy (Ntona et al., 2015). Decreasing elevator use will decrease energy consumption, which will be beneficial for the environment. 

Since knowing that nudges can positively affect stair use, several experiments with incentives, such as footsteps or motivational posters, focusing on health benefits and environmental benefits have been conducted to increase stair use. An experiment conducted by Van Hoecke, Seghers, and Boen (2018) tested both footprints alone and a combination of footsteps with a motivational health poster. The footprints resulted in a significant increase only in the worksite setting and the combination led to an additional significant increase in the worksite setting and in the mall. However, the singular effect of the poster was not tested. Additionally, Van Nieuw-Amerongen, Kremers, De Vries, and Kok (2011) conducted an experiment at a university testing the combined effect of stair raiser banners, posters, and footsteps, as well as changing the environment. It was found that the intervention significantly increased stair use over the course of four weeks, but no singular effects were tested in this experiment. An experiment by Weghorst (2016) focused on environmental benefits to increase stair use. The combination of green footsteps on the floor and a pro-environmental poster resulted in a positive significant effect at a University setting in the Netherlands. However, the singular effect of the pro-environmental poster was not tested. If a singular nudge significantly increases stair use, this will lead to cheaper and more convenient stair promotion programs, since only one nudge can be implemented. The focus on the singular nudge in this thesis will be on motivational posters and will be tested in a worksite setting. Considering people spend a large amount of time at the worksite location, acquiring more information on how to increase stair use in a worksite setting has beneficial effects (Eckhardt, Kerr, & Taylor, 2015).

Most experiments aiming to increase stair use, made use of different nudges. However, in most studies where motivational posters were tested (Van Hoecke et al., 2018; Van Nieuw-Amerongen et al., 2011; Weghorst, 2016), the posters were implemented and tested together with other nudges, making it impossible to disentangle the effect of each individual message conveyed on the posters. The only exceptions are the studies by Eckhardt et al. (2015) and Lee et al. (2012). Eckhardt et al. (2015) compared a general message and a specific health message in a University worksite setting. The observation period existed of a baseline and two consecutive periods displaying the general message, followed by the specific health message. The general message did not significantly increase stair use, but the specific health message did significantly increase stair use. Lee et al. (2012) also investigated the effect of a poster alone, which contained a combined message of both an environmental incentive and a health incentive. The poster led to a significant increase in stair use, but it is not known which of these two incentives led to people choosing the stairs. Additional comparisons between different messages on posters have not been conducted so far. Even though motivational posters have been proven to be successful in previous research (Van Hoecke et al, 2018; Olander, Eves, & Puig-Ribera, 2008; Eckhardt et al., 2015; Weghorst, 2016), knowledge on the difference between types of messages can provide guidance on which signs to use for an effective and successful stair promotion programs (Eckhardt et al., 2015). Furthermore, different types of nudges should be tested in situations to compare differences in effectiveness of these different types of nudges (Marteau, Ogilvie, Roland, Suhrcke, & Kelly, 2011).

Men and women differ in motivations for physical activity. Women are more motivated through appearance, physical condition, and health than men (Molanorouzi, Khoo, & Morris, 2015). However, on the contrary, Iannotti et al. (2012) found that men were more moved by health motivators. These findings on gender differences also relate to the topic of stair use, since stair use is a form of physical activity and therefore men and women may be motivated by different messages. Increasing the understanding on how different messages affect men and women can be beneficial in settings where the ratio of men and women is known and imbalanced. For example, faculties such as health, medicine and life science, and psychology mostly exist of female students (Van-Nieuw Amerongen et al, 2011). Knowing what type of message has the most effect on increasing stair use for women can achieve the most efficient stair promotion program. In industries such as transport or technique, the labor force exists mostly of men (Van der Valk & Boelens, 2004), where it would be efficient to use nudges, which will affect men the most.

The objective of this thesis is to test the effect of a pro-environmental poster versus a motivational health poster at a worksite setting in order to find the most effective nudge for promoting stair use. Additionally, gender differences for both the pro-environmental poster and the motivational health poster will be tested. The nudges focus on decreasing sedentary lifestyles and persuading people to behave in a more environmentally friendly manner. The two nudges used in this thesis; motivational health poster and pro-environmental poster, can be found in Appendix A and B. The research question of this thesis is as follows:

Do a pro-environmental nudge and a motivational health nudge increase stair use in a worksite setting and is there a difference between the effectiveness of these nudges between men and women?

[bookmark: _Toc16677464][bookmark: _Toc17386385]Chapter 2: Literature Review
[bookmark: _Toc16677465][bookmark: _Toc17386386]2.1 Theoretical background 
[bookmark: _Toc16677466][bookmark: _Toc17386387]2.1.1 Thinking systems
Two thinking systems are associated with human decision-making; a Rational system and an Experiential system (Epstein, Pacini, & Denes-Raj, 1996). The Rational system operates at the conscious level. This system is defined as intentional, analytical, and works through logical reasoning. The Experiential system is a more automatic, unconscious, and effortless system (Epstein et al, 1996). Additionally, the Rational system is associated with slower processing and a more delayed action since it relies on logic and evidence. The Experiential system operates more rapidly, is more oriented towards immediate action, and operates on impressions and intentions (Epstein et al, 1996). The Experiential system and Rational system are also known as System 1 and System 2, respectively (Kahneman, 2012). From here on, the terms System 1 and System 2 will be maintained. System 1 can respond to events regardless of System 2 being aware of these events. These responses are generated in terms of impressions, intuitions, and feelings. If then System 2 endorses this, the responses are turned into new beliefs or voluntary actions (Kahneman, 2012).

In practice, the Systems 1 and 2 work as follows; when living in England, System 1 causes you to automatically look right when crossing the street, since cars drive on the left-hand side of the road, and since British people are used to it, it happens unconsciously (Thaler & Sunstein, 2008). Consequently, when visiting countries where people drive on the right side of the road, System 1 still unconsciously makes British people look right when crossing the road, even though the cars approach from the left-hand side. This is when System 2 takes over, the action to cross the street will be delayed. The same action of crossing the road now requires analytical reasoning and is no longer automatic and fast (Thaler & Sunstein, 2008).

When a specific action is linked to a goal, e.g. taking the elevator to get to the fourth floor, and this action is performed repetitively, habit formation can arise (Aarts, Verplanken, & Van Knippenberg, 1998). System 1 is activated when people form habits (Thaler & Sunstein, 2008). Once the habit of taking the elevator is formed, the decision between taking the elevator and stairs will automatically and unconsciously lead to people taking the elevator. To break this habit, an intervention needs to be put in place to block the link between goal and behavior (Sheeran et al., 2005). A possibility is to change the environment where the habit takes place (Van Nieuw-Amerongen et al., 2011). The change will cause System 1 to form new impressions, intuitions, intentions, and feelings, followed by System 2 conducting a new voluntary action.

[bookmark: _Toc16677467][bookmark: _Toc17386388]2.1.2 Intention-behavior gap
Both adolescents and adults perform an insufficient amount physical activity (World Health Organization, 2018). People might have a positive attitude towards physical activity or have the intention to become more physically active, but this does not necessarily mean that they will translate the intentions to behavior. This is also known as the intention-behavior gap, where intentions are not always in accordance with behavior (LaPiere, 1934; Vermeir & Verbeke, 2006; Claudy, Peterson, & O’Driscoll, 2013). LaPiere (1934) followed a Chinese couple over the course of two years. During this period, the couple was only denied access to one hotel out of the 66 hotels and 184 restaurants and cafes they visited. At the time, the general attitude of Americans towards the Chinese was negative (LaPiere, 1934). Afterwards, these restaurants and hotels were asked whether Chinese guests would be accepted. 92% of the restaurants and cafes and 91% of the hotels responded ‘No’, which shows a large gap (LaPiere, 1934). Behavior is directly affected by intentions (Ajzen, 1991). The theory of planned behavior (TPB) postulates that there are some determinants of intention. Namely, attitude toward the behavior, the social norm, and perceived behavioral control (Ajzen, 1991). Perceived behavioral control refers to how easy or difficult performing a specific behavior is (Ajzen, 1991). In the case of the current thesis, the desired behavior is using the stairs. Perceived behavioral control is expected to be high since using the stairs is most likely to be perceived easy, except for people who are physically immobile. Additionally, positively affecting attitude towards the desired behavior and creating a social norm by providing motivational nudges can strengthen the intentions and consequently the desired behavior.

Since the discovery of the gap between intentions and behaviors, this topic has been widely studied in various contexts. Vermeir & Verbeke (2006) tested the intention-behavior gap for consumer’s sustainable food consumption. The results showed that regardless of having a positive attitude towards sustainable and organic food products, people still are passive in consuming these products. Explanations for this gap include habit-based behavior or situational factors, such as the low market share of sustainable products. Furthermore, a lack of available information about sustainable products may increase uncertainty in the decision-making process (Vermeir & Verbeke, 2006). When being presented with new information prior to performing a certain behavior, the original intention can change, which means that the new intention could align more with the performed behavior and thus start bridging the gap (Sheeran, 2002).

The intention-behavior gap is mostly due to people who have intentions to perform a desired behavior, but fail to perform this behavior (Sheeran, 2002). People that do not have the intention to perform a certain behavior are classified as non-intenders, since they lack intention (Sheeran, 2002). A more recent meta-analysis by Rhodes and De Bruijn (2013) tested how persistent the intention-behavior gap is, focusing on performing physical activity. One can have either the intention or not have the intention to perform or not perform physical activity. Participants who had the intention to perform physical activity but failed to do so represented the largest share of the sample, namely 42%, which is in accordance with the findings by Sheeran (2002). By calculating the ratio of participants who failed to translate intentions into behavior divided by participants who did translate intentions into behavior, the intention-behavior gap is represented in 46% of the sample. Hence, even if intentions are present, one might not be able to translate this intention to perform physical activity. Since almost half of the sample was not able to transfer intentions into action, there is a lot of room to bridge the gap.

[bookmark: _Toc16677468][bookmark: _Toc17386389]2.1.3 Nudging
A way of motivating people to perform a desired behavior, is to implement interventions or nudges. A nudge is defined by Thaler and Sunstein (2008) as a change in the decision-making environment, in order to alter people’s behavior towards a desired outcome, without restricting people’s freedom of choice. The word ‘nudges’ is an acronym of six principles described by Thaler and Sunstein (2008); incentives, understand mappings, defaults, give feedback, expect error, and structure complex choices. Nudging mainly operates through System 1, since small environmental changes will unconsciously be considered, used to form new intentions and impressions, and consequently lead to new actions (Kahneman, 2012). For an intervention to be considered a nudge, it must be cheap and easy to avoid (Thaler & Sunstein, 2008). Providing motivational incentives to take the stairs rather than the elevator does not restrict people from choosing to take the elevator and can thus be considered a nudge. 

Nudges can be implemented in multiple situations. An example of a nudge is putting healthy food in supermarkets on eye level. Here, it is not mandatory to choose the healthy food, the healthy food is merely made more visible. Banning unhealthy food is not considered a nudge, since then, people do not have a choice (Thaler & Sunstein, 2008). Another example of a nudge focused on health is to reduce the cue for smoking by keeping smoking related products, such as cigarettes, lighters, and ashtrays out of sight (Marteau et al., 2011). Again, people are not restricted in their choice. Lastly, De Ridder (2014) gives an example of a nudge where a small increase in distance of unhealthy food in a buffet was created. This small increase had significantly decreased consumption of unhealthy food.

Previous research has demonstrated that the effectiveness of nudges is dependent on several factors. Firstly, the nudges should be located at the point-of-choice location, where the decision is made (Eves & Masters, 2006). For the experiment in this thesis, this is the decision between stairs and elevator. Prompts or nudges, such as posters or footsteps on the floor, located at the point-of-choice are meant to motivate people to take the stairs (Kahn et al., 2002). These point-of-choice prompts have been shown to be a low-cost nudge to promote a more active lifestyle and environmentally friendly behavior (Weghorst, 2016; Olander et al., 2008; Lee et al., 2012). Secondly, an effective nudge supports the ability to select options, which will make people better off. It thus supports the decision-making system by providing more information about choice and making the information more comprehensible (Thaler & Sunstein, 2008). 

[bookmark: _Toc16677469][bookmark: _Toc17386390]2.2 Existing research into stair use
Looking into motivations on why people decide to take the stairs or elevator can be helpful to construct efficient stair promotion programs. Keeping in mind the intention-behavior gap, Sheeran and Webb (2016) state that when there is a feeling of moral obligation towards the behavior, there is a higher possibility for the intentions to be put into action. Behaving environmentally friendly can be seen as moral behavior and therefore a moral obligation (Van der Werff, Steg, & Keizer, 2013). When presented with a pro-environmental nudge, people might thus be more likely to put intentions into action. Nudging operates mainly through the automatic System 1, but the informational nudges tested in this paper will lead to a mix of Systems 1 and 2. Providing a poster at the point-of-decision location breaks the automatic link between goal and behavior and will activate System 2 (Weghorst, 2016). Instead of performing the automated behavior through System 1, now System 2 will analyze the information and make a rational decision (Kahneman, 2012).

Whether environmental information relates to behaving more environmentally friendly was tested for households through a survey in Peterborough, United Kingdom by Pothitou, Hanna, and Chalvatzis (2016). Some examples of the survey items were; electricity saving in the home, reducing energy consumption, and protecting the environment. Knowledge on the greenhouse gas emissions was found to have a significant role regarding behaving in a more environmentally friendly way and energy saving behavior. The effect Pothitou et al. (2016) found applies to this experiment since environmental knowledge and environmentally friendly behavior are examined. Additionally, Vincente-Molina, Fernández-Sáinz, and Izagirre-Olaizola (2013) tested whether a pro-environmental message can influence people’s environmentally friendly behavior. They showed that education and a greater knowledge on environmental issues, increases the likeliness of individuals to participate in environmentally friendly behavior. To take the stairs rather than the elevator can be seen as environmentally friendly behavior, considering this saves electricity and energy.

One experiment tested the effect of a pro-environmental message in a stair use promotion program. This experiment was conducted by Weghorst (2016), who tested the effect of a pro-environmental message and green footprints on the floor on stair use at a university setting. In total, 20 green footprints were added from the entrance to the stairs, a poster containing a disapproving message was applied near the elevator, and a poster containing an approving message was applied near the stairs. The combination of these nudges led to a significant increase in stair use compared to the baseline. However, the effect of the poster alone was not investigated. Additionally, the pro-environmental poster was tested at a university, where the subject pool will have been relatively homogenous because of the large number of students. Testing the pro-environmental poster in a worksite setting other than at a university, can lead to a more heterogenous subject pool. A more heterogenous subject pool might lead to different results. Considering people spend a large amount of time at the worksite location, testing a pro-environmental poster in a worksite setting other than a university can have beneficial effects for both employee’s health and energy consumption (Eckhardt et al., 2015). Combining this with the information from Vincente-Molina et al. (2013) and Pothitou et al (2016), the following hypothesis can be formed:

Hypothesis 1: Providing a poster with a pro-environmental message will lead to an increase in stair use compared to the baseline period.

Most of the existing research on stair use implemented nudges focused on promoting stair use as a healthy option (Van Hoecke et al., 2018; Van Nieuw-Amerongen et al., 2011; Olander et al., 2008). Keeping in mind the intention-behavior gap, Sheeran and Webb (2016) describe that besides the feeling of moral obligation, also anticipated feelings of regret when not performing the behavior can increase the likeliness of the intention being put into action. Through a survey, Rhodes and Mistry (2016) found that 95% of the participants would regret not being physically active. Therefore, a nudge related to physical activity might decrease the intention-behavior gap. A sub-problem, which attributes to failing to perform the intended behavior is forgetting to act or missing opportunities to act (Sheeran & Webb, 2016). Hence, providing a nudge, which emphasizes the importance of stair use and is focused on physical activity may lead to remembering to act and seizing this opportunity. Using posters as a nudge to motivate people to take the stairs have been proven to be a low-cost intervention (Kahn et al., 2002). Consequently, knowledge on the effect of posters in different settings and containing different messages can be helpful to create more efficient and low-cost stair promotion programs (Eckhardt et al., 2015). 

Various health issues relate to being overweight, such as coronary artery disease (CAD), hypertension, and liver and gall diseases (Kopelman, 2007). Additionally, being overweight can lead to body dissatisfaction, which is mainly present amongst women (Cheskin & Donze, 2001). Women are mostly concerned about losing weight in order to improve appearance, while men are more concerned about improving future health and fitness (Cheskin & Donze, 2001). Previous research by Olander et al. (2008) tested a motivational health nudge focused on weight loss by mentioning how many calories one can burn by using the stairs. Data was collected in a train station in England during a baseline period, a period including just stair-riser banners, followed by a period of stair-riser banners and a poster. Both the stair-riser banners and the poster consisted of the same message, namely “Stair climbing burns more calories per minute than jogging. Take the stairs”. No significant result was found for the stair-riser banners, but after the addition of the poster, stair use significantly increased. 

Success in losing weight is different between men and women (Williams, Wood, Collins, & Callister, 2015). From the selected studies in this systematic review, overall, men lost significantly more weight after an intervention than women. The interventions existed of a diet intervention and/or an exercise intervention. This difference can be attributed to the greater percentage of muscle mass compared with fat mass for men compared to women (Williams et al., 2015). Consequently, exercise has a greater potential impact on losing weight for men (Williams et al., 2015). In general, women must make more effort to lose weight. Combining this with a larger presence of body dissatisfaction amongst women compared to men, women might be more affected by a health nudge, which is focused on caloric information compared to men. 

Motivational health posters were tested by Van Hoecke et al. (2018) and Van Nieuw-Amerongen et al. (2011). Van Hoecke et al. (2018) tested the effect of motivational health poster in combination with footsteps and a congratulations message. This experiment took place in both a worksite setting and a public mall in Flanders, Belgium. The experiment consisted of a baseline observation of a week, followed by three accumulative nudges; yellow footsteps, a health promotion poster containing the following message; “Stay in shape, follow the footprints”, and a congratulations message. Only the footsteps and the health message led to a significant increase of stair use compared to the previous period. In this experiment, the effect of the poster was only tested in combination with the footprints, which means that the significant effect that was found could not be attributed to one single nudge. Another study that tested a combination of interventions was conducted by Van Nieuw-Amerongen et al. (2011). The interventions consisted of stair-rise banners, posters, and environmental changes, and significantly increased stair use compared to the baseline period. For men, the increase in stair use was 6.3% and for women the increase in stair use was 10.0%. It is not stated whether these gender differences were statistically significant. The studies by Van Hoecke et al. (2018) and Van Nieuw-Amerongen et al. (2011) show that motivational health posters can both increase overall stair use and stair use for men and women, and therefore the following hypothesis can be formed:

Hypothesis 2: Providing a poster with a motivational health message will lead to an increase in stair use compared to the baseline period.

Motivational health messages have also been combined with environmental messages (Lee et al., 2012; Eckhardt et al., 2015). Lee et al. (2012) tested the combination of these messages in three buildings. The nudge used in this experiment consisted of posters containing the message; “Burn Calories, Not Electricity”, positioned directly besides the elevator and stairs. It also consisted of an additional message on the bottom of the poster, namely “Walking up the stairs just 2 minutes a day helps prevent weight gain. It also helps the environment”. After a one-week period of data collection, for all three buildings, a significant increase in stair climbing was found. However, no distinction was made between the different types of messages and therefore making it impossible to disentangle the effect of the singular messages. Eckhardt et al. (2015) tested the difference between a general message and a specific message at the University of Texas Health Science Center at Houston. Two types of messages were compared, namely the general message; “Burn calories, get healthy” and the specific message; “Walking up stairs burns almost 5 times more calories than riding an elevator”. The building consists of eight floors, one main staircase, and four elevators. The experiment lasted for six weeks, including a baseline period of two weeks and an intervention period of four weeks. The intervention period consisted of two periods, namely two weeks including the general sign and two weeks including the specific sign. The signs were posted in the point-of-decision area. The specific sign significantly increased stair use. The general sign did not show a positive significant result. Combining the literature discussed in this section, the following hypothesis can be formed:

Hypothesis 3: Including specific numbers on a motivational poster results in a higher increase compared to not including specific numbers on a motivational poster. 

The amount of performed physical activity differs between men and women. Men satisfy the norm more often than women (De Greef, 2009). This norm includes 30 minutes of moderately intensive activity per day for five days a week. Additionally, Troiano et al. (2008) examined gender and age differences regarding the level of physical activity in the United States of America. A total of 6830 individuals participated in the study. Accelerometers were used to measure the physical activity of the study population. The results showed that generally, men are more active than women. Furthermore, Azevedo et al. (2007) found that men were more physically active than women in leisure-time. Additionally, before implementing motivational nudges for promoting stair use, stair use for men was found to be higher compared to stair use for women (Van Nieuw-Amerongen et al., 2011). Considering stair use is a form of physical activity, the following hypothesis can be formulated: 

Hypothesis 4: Observed stair use will be higher for men than for women at the baseline period.

Men and women differ in motivations to perform environmentally friendly behavior and in attitudes towards the environment. Women have a higher perception of performing environmentally friendly behavior compared to man (Vincente-Molina, Fernández-Sánz, & Izagirre-Olaizola, 2018). Additionally, women are more concerned about the environment and are more intrinsically motivated to perform environmentally friendly behavior (Vincente-Molina et al., 2018). However, Hayes (2001) does not find a significant difference between men and women for attitudes towards environmental issues. The results of the current thesis will contribute to the knowledge on attitudes towards the environment for men and women.

Since walking up the stair is a form of physical activity, understanding motivations for men and women behind physical activity can be useful to create efficient stair promotion programs. Women are more motivated through expected physical benefits, weight management, and improved appearance than men (Molanorouzi et al., 2015; Burton, Turrell, & Oldenburg, 2003; Kilpatrick, Hebert, & Bartholomew, 2005). A different study found that men were more motivated through health than women (Iannotti et al., 2012). Additionally, men can be more motivated through competition, strength, and endurance compared to women (Kilpatrick et al., 2005). It is thus unclear whether there is a difference between motivators for men and women to perform physical activity and what this difference entails. An important contribution of this thesis is to expand the understanding of motivators behind physical activity for men and women. 

Stair use promoting nudges affect men and women differently (Andersen, Franckowiak, Snyder, Bartlett, & Fontaine, 1998). The nudges used in the experiment conducted by Andersen et al. (1998) included motivational health signs located next to the escalator and stairs. The quote on the signs for the first nudge was as follows: “Your heart needs exercise, use the stairs”. The second nudge was focused on weight control and therefore the quote was: “Improve your waistline, use the stairs”. The location used in this experiment was a mall in Baltimore. Data was retrieved during a baseline period, followed by two subsequent intervention periods. Both motivational health signs led to a significant increase in stair use. An additional finding was that the increase in stair use was higher for women than for men for both posters. Additionally, Russel and Hutchinson (2000) found that the interventions, consisting of motivational posters, increased significantly higher for women than men. Combining this with the findings on gender differences regarding attitudes towards the environment, motivators for physical activity this leads to the following hypotheses:

Hypothesis 5A: Providing a pro-environmental message will lead to a higher increase in stair use for women than men compared to the baseline period.

Hypothesis 5B: Providing a motivational health message will lead to a higher increase in stair use for women than men compared to the baseline period.
[bookmark: _Toc16677470]
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The experiment was conducted at a worksite building of the municipality of Enschede, the Netherlands. This building was selected since the two elevators and the stairs are located close to each other and are both visible when entering the building. The steps are 140 cm wide, 27 cm deep, and 18 cm high. Between each floor, there are eight steps, a landing, and eight more steps, with one exception; between the basement level and the ground floor, where the stairway exists of seven steps, a landing, and eight more steps. In total, the building consists of five floors. Ethical approval was provided by the Erasmus University Rotterdam and permission to conduct the experiment at the municipality was provided by the team leader facility management of the municipality Enschede. 

[bookmark: _Toc16677473][bookmark: _Toc17386393]3.2 Design
This experiment can be described as a quasi-experiment, testing the effect of 2 nudges on trying to increase stair use. A quasi-experiment is similar to a natural field experiment, where an experiment is conducted in the real world in real situations. However, the population cannot be randomized over the interventions (Campbell & Riecken, 1968). Despite this, an advantage of quasi-experiments is that it allows to determine a causal relationship in a broader context related to the real-world, i.e. a larger external validity (Goldberg, 1990). In this experiment, the dependent variable is counting stair use versus elevator use and the independent variables are the baseline period and the two nudges; the pro-environmental nudge and the motivational health nudge. The noted observations for each person entering the building included; gender, whether a person used the stairs or elevator to ascend, and whether someone had a visible physical handicap. In total, 1,109 observations were made, consisting of 47.8% women and 52.2% men. Additionally, four observations were made in the physical handicap category, but these were omitted from the analysis, leaving the total observations used for the analysis at 1,105. The incentives in place in this experiment did not forbid people to use the elevator, the motivational posters merely gave an incentive and motivation to use the stairs. Data was collected over the course of three consecutive weeks, where each week consisted of a different condition. The first week was the baseline period, the second week included the pro-environmental poster, and the third week included the motivational health poster. During the first week, stair use was measured without any interventions, which is the control condition. In the second week, the pro-environmental poster was placed both at the point-of-decision location and between the two elevators. During the third week, the pro-environmental posters were replaced by the motivational health posters, in the same positions. Images of where the nudges were placed can be found in Appendix C. 

Data was gathered from both the basement level as well as the ground floor, since there might be a difference in stair use at the two floors and this resulted in a larger data set. Van Nieuw-Amerongen et al. (2011) also implemented nudges on two floors, but no difference was made between stair use on the two different floors. Employees enter the building from both the basement level and the ground floor, depending on their form of transportation. Employees from the basement level will not be counted twice, as only the people entering through the doors on the ground floor will be counted here. In total, three datasets were collected, namely one for the control condition, one for the pro-environmental poster, and one for the motivational health poster. 

Data was collected on the Tuesdays and Wednesdays of three consecutive weeks, from 07.15-09.15. Russel, Dzewaltowski, and Ryan (1990) found that on Monday through Thursday during the intervention phase, stair use increased significantly, while stair use decreased significantly on Fridays. Furthermore, Eves and Masters (2006) and Weghorst (2016) collected data during two days of the week, namely Monday and Wednesday and Tuesday and Thursday, respectively. Since the employees have their own workspace, it is expected that the floor someone has to get to hardly differs per day. This means that the decision between taking the stairs and the elevator will be relatively constant for each day. Employees are still expected to move between floors during the day, but stair use on the higher floors was not measured. The timeslot was chosen because the building opens at 07.15 a.m. and an employee noted that between 07.15 a.m. and 09.15 a.m., the highest traffic of the day is expected. Additionally, this timeslot is in accordance with previous research conducted by Olander et al. (2008), Van Hoecke et al. (2018), and Van Nieuw-Amerongen et al. (2011), where similar high traffic hours were also used. During the three consecutive weeks of the experiment in this thesis, observations were made by four observers, from which two were making observations on the basement level and two were making observations on the ground floor. An interrater reliability score will be conducted after the observation period, in order to check the reliability of the results. In Appendix D, an image of one of the counting sheets can be found.

[bookmark: _Toc16677472][bookmark: _Toc17386394]3.3 Participants
The experiment was conducted at a worksite setting, therefore the subject pool consisted mainly of individuals, which are part of the working force. In addition, visitors of the building were also included. People, which were visibly immobile or had a visible physical handicap, such as the use of a wheelchair or crutches, were counted by the observers, but were omitted from the analysis. These people possibly lack the ability to choose between stairs and elevator because of immobility reasons. Four observations were noted in this category, which were removed for the analysis. On the ground floor, the observers were placed near the elevator and stairs, since more people are seated in this area, and therefore participants most likely were not aware of the experiment. However, on the basement level, the observers were not able to blend in as much as on the ground floor, and therefore, employees may have had suspicions about the experiment. 

A priori power calculations to calculate the optimal sample size have been conducted using G*Power. The parameters needed to calculate the optimal sample size using G*Power for this test are; effect size, alpha, power, and the degrees of freedom. The minimum level for rejection regarding the Type 1 error (alpha) is usually p=0.05 and the minimum level for the Type 2 error (beta) is 0.20 (Cunningham & McCrum-Gardner, 2007). This means that the minimum power of the test is (1 – beta) 0.80. The effect sizes based on these values are divided in three categories; small effect (0.10), medium effect (0.30), and large effect (0.50) (Cunningham & McCrum-Gardner, 2007). The degrees of freedom are 2, since there is a baseline, a first intervention, and a second intervention. Using the values of these parameters and the three values of small effect size, medium effect size, and large effect size, the total optimal sample sizes for this experiment are 964, 108, and 39, respectively. When calculating the optimal sample size, the chosen effect size should not be too high. When the selected effect size is high, the amount of observations decreases and consequently the probability of a Type 2 error increases. (Cunningham & McCrum-Gardner, 2007). Therefore, in order to decrease the probability of a Type 2 error, the total desired sample size for this thesis is 964. Even though the values used to calculate the optimal sample sizes are standardized, these outcomes can be used as a reference point and a way of comparing the amount of observations made in this experiment. The test used to evaluate the data was a chi-square test, following previous research (Van Nieuw-Amerongen et al., 2011; Olander et al., 2008; Weghorst, 2016).

[bookmark: _Toc16677474][bookmark: _Toc17386395]3.4 Interventions
[bookmark: _Toc16677475][bookmark: _Toc17386396]3.4.1 Pro-environmental poster
The pro-environmental poster can be found in Appendix A. The poster size used in this experiment was A2 (Eves, Webb, and Griffin, 2012). Both the message on the motivational health poster and the pro-environmental poster were portrayed in Dutch. Considering the experiment was located at the municipality, the people who work here will be Dutch. In accordance with the research of Adak et al. (2013) the message was as follows: “Liften verbruiken tot wel 25% van het energieverbruik in een gebouw!”, which translates to “Elevators are responsible for up to 25% of a building’s energy consumption”, accompanied with a caption: “Take the stairs, save energy & help the environment” and an image. Adding visuals related to the topic of the information, strengthens the effect, which the information might have (Grootens-Wiegers, De Vries, Vossen, & Van den Broek, 2015). The color yellow will be incorporated in the poster. In an article by Cerrato (2012), the different impacts of colors are discussed. Yellow is seen as one of the main attention drawing colors. In the research by Van Hoecke et al., (2018), yellow footprints were used as a point-of-choice prompt. These yellow footprints had a positive significant effect on stair use compared to the baseline. Yellow is associated with joy, happiness, and energy. Furthermore, yellow generates muscle energy and simulates logical reasoning, which supports decision-making (Cerrato, 2012). 

[bookmark: _Toc16677476][bookmark: _Toc17386397]3.4.2 Motivational health poster
The motivational health poster can be found in Appendix B. The same poster size is maintained for the motivational health poster, namely A2. Again, the message for this poster will be displayed in Dutch. Following previous research, the message on the poster includes caloric information, creating a motivational incentive (Eves, Webb, & Mutrie, 2006; Grimstvedt et al., 2010; Olander et al., 2008; Soler et al., 2010). The message is as follows: “Met traplopen verbrand je meer calorieën per minuut dan hardlopen!”, which translates to “Walking up the stairs burns more calories per minute than jogging!”, supported by an image and a caption: “Neem de trap & train je hart”, which translates to “Take the stairs & exercise your heart”. Both the image and the main color used in the poster is the same as for the pro-environmental poster. By keeping these two factors constant for both posters, a different outcome from the posters can be attributed to the difference in the message, which the posters convey. 


[bookmark: _Toc16677477][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Toc17386398]Chapter 4: Results
[bookmark: _Toc16677478][bookmark: _Toc17386399]4.1 Descriptive statistics
During the experiment, a total of 1,109 observations were made, from which four were categorized as physically immobile, and therefore the total observations used is 1,105. The 1,105 observations consisted of 528 women and 577 men. Figure 1 displays a visualization of the stair use distribution between the three observation periods. Firstly, during the baseline period, 183 (44.6%) participants used the stairs and 227 (55.4%) participants used the elevator, leading to a total of 410 observations. During the baseline period, stair use already was relatively equal to elevator use, which was also found in the experiment by Van Nieuw-Amerongen et al. (2011), where stair use was 51.1% during baseline, but still significantly increased up to 8.2% after the last observation period. Other studies by Van Hoecke et al. (2018) and Weghorst (2016) found that during the baseline stair use was 27.7% and 24.8%, respectively. In these two studies, stair use increased up to 17% and 7.1%, respectively. Secondly, during the first intervention period (pro-environmental poster), 194 (52.4%) participants used the stairs and 176 (47.6%) participants used the elevator, leading to a total of 370 observations. Lastly, during the second intervention period (motivational health poster), 181 (55.7%) participants used the stairs and 144 (44.3%) participants used the elevator, leading to a total of 325 observations. The overall decrease in observations over the three periods could be due to employees going on vacation, since the data was collected during the last two weeks of July and the first week of August.


Figure 1: Stair use distribution between observation periods
Regarding the division between men and women in the three observation periods, the following was found; 216 men (52.7%) and 194 women (47.3%) were counted in the baseline period, 196 men (53%) and 174 women (47%) were counted during the pro-environmental poster, and 165 men (50.8%) and 160 women (49.2%) were counted during the motivational health poster. Figure 2 displays the gender distribution between using the stairs or elevator for the three observation periods. Only one male employee was categorized as being handicapped in four of the observation periods, these four observations were omitted from the statistical analysis. 


Figure 2: Gender distribution between observation periods

In order to evaluate the reliability of the observations, interobserver agreement (IOA) was computed. In Table 1, the IOA’s can be found. The most common way of calculating IOA is by dividing the number of agreements by the number of agreements plus the number of disagreements (Johnson & Bolstad, 1972). Calculating this ratio for the observations, which were not in accordance between the observers showed the following results:






	Period
	IOA

	Baseline (Wednesday, basement)
	99.1%

	Pro-environmental poster (Tuesday, basement)
	99.2%

	Pro-environmental poster (Wednesday, ground floor)
	98.1%

	Motivational health poster (Tuesday, basement)
	99.2%

	Motivational health poster (Tuesday, ground floor)
	98.5%

	Table 1: Interobserver agreement
	



Following from Table 1 and considering that the remaining observation moments not mentioned in the table have an IOA of 100%, the average IOA is 99.5%. It is necessary to have an agreement rate above 70%, an IOA above 80% is adequate, and an agreement above 90% is good (House, House, & Campbell, 1981). Here, the high ratio of IOA shows a high reliability of the observations and can be explained by the employees not all entering the building at the same time. At the municipality of Enschede, employees can start the workday as early or as late as desired. This means that the employees entering the building were fairly equally distributed within the timeslot (07.15 – 09.15), which leaves little room for missing observations. 

[bookmark: _Toc16677479][bookmark: _Toc17386400]4.2 Statistical analysis
	Intervention
	Stair use percentage total
	Change in stair use percentage relative to baseline

	Baseline
	44.6%
	-

	Pro-environmental poster
	52.4%
	+7.8%

	Motivational health poster
	55.7%
	+11.1%


Table 2: Total stair use

In Table 2, the stair use percentage and the change in stair use for all three observation periods can be found. The change in stair use was calculated by subtracting the stair use percentage at baseline from the stair use percentage for pro-environmental poster (52.4 – 44.6 = 7.8) and subtracting the baseline percentage from the stair use percentage during the motivational health poster (55.7 – 44.6 = 11.1). To measure the effect sizes in the chi-square analyses with a 2 x 2 design, the phi coefficients is depicted (Olivier & Bell, 2013). For the chi-square analysis with a 2 x 3 design, Cramér’s V is used (Olivier & Bell, 2013).

A chi-square analysis was performed including stair use during the baseline period and stair use during the pro-environmental poster. Stair use during the pro-environmental poster (52.4%) was significantly higher compared to stair use in the baseline period (44.6%), (1) = 4.7362, n = 780, p = 0.030,  = 0.08. This provides evidence for Hypothesis 1: Providing a poster with a pro-environmental message will lead to an increase in stair use compared to the baseline period. 

Additionally, a chi-square analysis including stair use during the baseline period and stair use during the motivational health poster was performed. Stair use during the motivational health poster (55.7%) was significantly higher compared to stair use during the baseline period (44.6%), (1) = 8.8684, n = 735, p = 0.003,  = 0.11. Hence, this provides evidence for Hypothesis 2: Providing a poster with a motivational health message will lead to an increase in stair use compared to the baseline period.

A chi-square analysis was performed using the observation periods pro-environmental poster and motivational health poster, and stair use in these periods. No significant difference was found between stair use during the pro-environmental poster (52,4%) and stair use during the motivational health poster (55.7%), (1) = 0.7401, n = 695, p = 0.390,  = 0.03. The pro-environmental poster contained a specific percentage, but the motivational health poster did not. Therefore, Hypothesis 3 can be rejected: Including specific numbers on a motivational poster results in a higher increase compared to not including specific numbers on a motivational poster.

	Intervention
	Stair use percentage men
	Change in stair use percentage relative to baseline

	Baseline
	59.7%
	-

	Pro-environmental poster
	59.2%
	-0.5%

	Motivational health poster
	67.9%
	+8.2%


Table 3: Stair use men
	Intervention
	Stair use percentage women
	Change in stair use percentage relative to baseline

	Baseline
	27.8%
	-

	Pro-environmental poster
	44.8%
	+17%

	Motivational health poster
	43.1%
	+15.3%


Table 4: Stair use women

Following from Tables 3 and 4, the stair use percentage in the baseline period was higher for men than for women, 59.7% and 27.8% respectively. For both men and women, the change in stair use percentage points was calculated by subtracting the pro-environmental poster from the baseline and subtracting the motivational health poster from the baseline. For example, the change in stair use for men after the pro-environmental poster is 59.2 – 59.7 = -0.5. A chi-square analysis was performed including male stair use during the baseline period and female stair use during the baseline period. Male stair use during the baseline period (59.7%) was significantly higher compared to female stair use during the baseline period (27.8%), (1) = 42.0527, n = 410, p = 0.00,  = 0.32. This provides evidence for Hypothesis 4: Observed stair use will be higher for men than for women at the baseline period. 

In Tables 3 and 4, it can be seen that the pro-environmental poster led to a higher increase in stair use for women compared to men. Stair use for women increased with 17% after the implementation of the pro-environmental poster, while stair use for men decreased by 0.5%. Firstly, a chi-square analysis was performed using female stair use during the baseline period and female stair use during the pro-environmental poster. Female stair use was significantly higher during the pro-environmental poster (44.8%) compared to the baseline period (27.8%), (1) = 11.5141, n = 368, p = 0.001,  = 0.18. Secondly, a chi-square analysis was performed using male stair use during the baseline period and male stair use during the pro-environmental poster. Male stair use during baseline period (59.7%) was not significantly higher than male stair use during the pro-environmental poster (59.2%), (1) = 0.0124, n = 412, p = 0.911,  = 0.001). Therefore, evidence is provided for Hypothesis 5A: Providing a pro-environmental message will lead to a higher increase in stair use for women than men compared to the baseline period. 

Tables 3 and 4, show that after the motivational health poster was implemented, the increase in stair use for women was higher than the increase in stair use for men, 15.3% and 8.2% respectively. Firstly, a chi-square analysis was performed using female stair use during the baseline period and female stair use during the motivational health poster. Female stair use was significantly higher during the motivational health poster (43.1%) compared to female stair use during the baseline (27.8%), (1) = 9.0411, n = 354, p = 0.003,  = 0.16. Secondly, a chi-square analysis was performed using male stair use during the baseline period and male stair use during the motivational health poster. Male stair use during the baseline period (59.7%) was not significantly higher than male stair use during the motivational health poster (67.9%), (1) = 2.6775, n = 381, p = 0.102,  = 0.08. Hence, evidence is provided for Hypothesis 5B: Providing a motivational health message will lead to a higher increase in stair use for women than men compared to the baseline period. 

In addition to the separate chi-square analyses on gender differences for Hypotheses 4, 5A, and 5B, a 2 (male stair use versus female stair use) x 3 (baseline period versus pro-environmental poster versus motivational health poster) analysis was performed, which resulted in statistically different gender differences for the observation periods ((2) = 5.1892, n = 558, p = 0.075, Cramér’s V = 0.0964), which shows additional support for Hypotheses 4, 5A, and 5B.

An additional effect, which can be measured using the obtained data from the experiment is whether stair use significantly differs between the basement level and ground floor. Namely, an employee who must go to the fourth floor and enters the building on the basement level, must walk up more stairs compared to an employee who has to go to the fourth floor but enters the building at the ground level. Three chi-square analysis were performed for the three observation periods including stair use on the basement level and stair use on the ground floor. However, no significant effect between stair use on the basement level and ground floor was found for the three observation periods; baseline period ((1) = 0.4616, n = 410, p = 0.497,  = 0.03), pro-environmental poster ((1) = 0.6150, n = 370, p = 0.433,  = 0.04), and the motivational health poster ((1) = 0.9892, n = 325, p = 0.320,  = 0.06). No significant difference between stair use on the basement level and ground floor means that the level on which participants entered the building had no effect on the decision between taking the stairs or elevator. 

[bookmark: _Toc16677480][bookmark: _Toc17386401]4.3 Participant feedback
Due to a lack of space on the basement level, the observers were not as hidden as the observers on the ground floor. An advantage of the observer’s placement on the basement level was that some of the participants gave their opinion on the posters. The comments and feedback in this section are discussed as anecdotal evidence. Not only were comments made to the observers, but the observers on the basement level could also hear comments, which were made amongst participants when waiting on the elevator. Even though the statistical analysis showed that, overall, the pro-environmental poster was successful in significantly increasing stair use, comments, which were made showed an opposite effect. Most of these comments, which were made to either the observers or amongst the participants themselves when waiting on the elevator regarding the pro-environmental posters were negative. One participant mentioned that the poster had been discussed amongst the employees and that it had been perceived as rather patronizing. Participants had the suspicion that the municipality ‘once again’ did something to try and cut costs without communicating it to the employees first. The following quote, which a participant made to the observers shows the general opinion on the pro-environmental poster very clearly; ‘I would take the stairs, but because you hung this here, I am taking the elevator’. 

Regarding the motivational health poster, the, again anecdotal, feedback and comments were much less negative, except for a few. When being confronted with the motivational health poster, through anecdotal evidence, it seemed that less comments were made compared to the pro-environmental poster. Again, one participant noted that the poster was perceived as rather patronizing but overall, the reactions were more positive, and participants seemed less irritated by the poster. Another quote from one of the participants was as follows; ‘But how many calories more do I burn with walking the stairs? I don’t buy it’. Specifying how much more calories one burns by walking the stairs, could have avoided this comment. A possible reason for the more positive feedback is that participants did not associate the motivational health poster with the municipality cutting costs. When conducting future experiments at a municipality worksite setting, the negative views of the participants could be avoided by communicating to the employees whether the experiment is organized by the municipality or a university. Hereby, not giving away the purpose of the experiment in order to avoid biasing the participants towards the desired behavior. 

The negative comments about the posters are most likely related to the chosen worksite setting being a municipality building. It was mentioned several times that; ‘The municipality is probably trying to cut costs again without communicating it with the employees’. When the participants were told that the observers were not employees at the municipality, the comments already became less negative. A reason for the difference in the tone of the comments and feedback on both the posters could be that the pro-environmental poster was focused on energy consumption, which the participants will have linked to cost saving. Since the motivational health poster was focused on burning calories, there was no link to saving costs, which could be an explanation for the less negative comments. Another explanation for the difference in the anecdotal comments and feedback is that the pro-environmental posters is more pointed towards benefits for others and the motivational health poster is more pointed towards benefits for the participants themselves. Hence, the pro-environmental poster could be more associated with benefits for the municipality, which could make people less willing to perform the desired behavior compared to when participants themselves benefit from the desired behavior.
[bookmark: _Toc16677481]

[bookmark: _Toc17386402]Chapter 5: Discussions and conclusion
[bookmark: _Toc17386403]5.1 Discussion
Following from the experiment conducted in this thesis, both the pro-environmental poster and the motivational health poster had a positive significant effect on stair use in a worksite setting. Additionally, both posters significantly increased stair use for women compared to the baseline. However, the posters did not have a significant effect on stair use for men compared to the baseline. Furthermore, stair use did not significantly differ between basement level and ground floor, which means that the floor has no effect on the decision between stairs and elevator. The significant increase in overall stair use for the pro-environmental poster (+7.8%) and the motivational health poster (+11.1%) and female stair use for the pro-environmental poster (+17%) and the motivational health poster (+15.3%) are amongst the most effective stair use promotion interventions (e.g. Van Hoecke et al., 2018; Van Nieuw-Amerongen et al., 2011). 

The effect sizes reported in the statistical analysis are phi coefficients, since the data is tested in 2 x 2 tables, and Cramér’s V for the chi-square test with 2 x 3 design (Olivier & Bell, 2013). In case of a small effect size,  = 0.1, for a medium effect size,  = 0.3, and for a large effect size,  = 0.5. The same values apply for Cramér’s V (Olivier & Bell, 2013). The significant result all showed small effect sizes, except for baseline stair use differences for men and women, which showed a medium effect size. Regardless of the small effect sizes, the significant findings still showed high increases in stair use. 

Looking at the results for male stair use, no significant increase was found for both posters. Since already more than half of the male employees used the stairs, compared to less than a third of the female employees, not as much room for change is left regarding male employees. This can be explained by the ceiling effect, where participants’ scores are near a possible upper limit (Garin, 2014). This means that a certain effect cannot be measured above this ceiling (Garin, 2014). Since male stair use during the baseline period was already 59.7%, this might be near the possible limit for male stair use at the chosen worksite setting, which is an explanation for the non-significant result. Additionally, men are not as intrinsically motivated to perform environmentally friendly behavior as women (Vincente-Molina et al., 2018). Another explanation can be that women experience a larger presence of body dissatisfaction and therefore are more affected by a health nudge than men (Cheskin & Donze, 2001). Additionally, women are more motivated through weight management than men (Molanorouzi et al., 2015; Burton et al., 2003; Kilpatrick et al., 2005). These are possible reasons as to why men were not affected by the posters. 

The high increase in stair use for women during the motivational health poster could have also, partly, been affected by the high temperatures. Table 5 displays the average temperatures on the observation days in Twente (KNMI, 2019). Twente, the area where the municipality of Enschede is located, was one of the first regions in the Netherlands to officially have a heatwave in the middle of July 2019 (Van Wezel, 2019). The heatwave started on the 22nd of July 2019 and lasted until the 27th of July 2019, in which only the baseline period took place (KNMI, 2019). Some employees mentioned that it was too warm to take the stairs, but this was mentioned for all three observation periods. Additionally, from Table 5 it shows that the highest average temperature was 29.5 degrees of Celsius during the baseline. However, the other temperatures only deviate by approximately 5 degrees of Celsius and therefore, temperature is not expected to have a large influence on the results. 

	Date
	Average temperature in Celsius

	Baseline, 23-07-2019
	24.6

	Baseline, 24-07-2019
	29.5

	Pro-environmental poster, 30-07-2019
	23.6

	Pro-environmental poster, 31-07-2019
	18.6

	Motivational health poster, 06-08-2019
	19.3

	Motivational health poster, 07-08-2019
	19.5


Table 5: Temperatures during the observation periods

[bookmark: _Toc16677483][bookmark: _Toc17386404]5.2 Limitations
Several limitations can be found in the experimental design. Firstly, since the hallway on the basement level is small, the observers were not hidden as well as on the ground floor. Therefore, participants might have suspected that the posters were part of an experiment. Because of this suspicion, participants might have acted in a way, which was expected to be the desired behavior. This effect is known as the Hawthorne effect, which describes that participants may alter their behavior when having suspicions about being part of an experiment (Roethlisberger & Dickson, 2003). This might have been one of the explanations for the high increase in stair use. However, the placement of the observers on the basement level can also be an advantage, since valuable comments were heard by the observers and some participants gave feedback to the observers. Additionally, the Hawthorne effect might have been present on the basement level but was most likely not present on the ground floor. Namely, on the ground floor, observers were seated in a designated area for visitors. If the Hawthorne effect is present, stair use on the basement level would significantly differ from stair use on the ground floor, but no significant difference was found between basement level and ground floor. Hence, it is unlikely for the Hawthorne effect to be present in this experiment. 

Secondly, the observers could not see to what floor participants were going. Therefore, it is not known whether the results only affected the participants, which had to go the lower floors or also the participants, which had to go up to higher floors. Anecdotally, some participants mentioned in response to the posters that they never take the stairs since they must go to the fifth floor. We did test whether there was a significant effect between stair use on the basement level and on the ground floor and did not find a significant difference. 

Another limitation relates to the observation time. All three observation periods took place in July and August, which means various employees may have been on vacation. When less employees are present in the building, less observations will be made during the experiment, which could impact the reliability of the results. Furthermore, during the summer period, temperature might play a role when deciding between the stairs and elevator. Unfortunately, a heat wave occurred during the baseline period. In Table 5, the average temperatures can be found. Overall, the temperatures did not deviate too much, apart from the Wednesday 31-07-2019, which was during the baseline period. 

The order in which the two nudges in this experiment were presented may have influenced the results since the first intervention (pro-environmental poster) could have had some spillover effects to the second intervention (motivational health poster). A spillover effect can occur when participants in an experiment transmit information between treatments (Sinclair, McConnel, & Green, 2012). For example, in laboratory experiments where cognitive games are tested consecutively, knowledge on the first game is transmitted to and used in the second game and consequently, the second game can show better results (Bednar, Chen, Liu, & Page, 2012). For the experiment in the current thesis, the pro-environmental nudge could have had an influence on the motivational health nudge, in the sense that participants are familiar with the posters during the motivational health nudge. The higher increase in stair use for the motivational health nudge could be attributed to the order of the nudges. Previous research by Eckhardt et al. (2015) used a similar design, where posters where tested consecutively. Lee et al. (2012) tested nudges in different buildings but used the same intervention for the three buildings. 

[bookmark: _Toc16677484][bookmark: _Toc17386405]5.3 Further research
Some recommendations can be made for further research into stair use promotion. A first recommendation is to execute the experiment in another season than summer. Consequently, temperature and the holiday season might not affect stair use. Another possibility is to conduct the experiment in similar buildings, where there is a control building and an intervention building. This way, external factors such as temperature affects participants in both buildings and therefore the effect of the intervention can be measured more accurately.

In this experiment, observations were only made during a baseline period and two consecutive intervention periods. A recommendation for further research, would be to also make observations after the two consecutive intervention periods, where the interventions are removed. Including these observations will allow you to test if the effect holds after the interventions are removed. It is desired that the effect is still present in the long run, since the benefits of taking the stairs are larger over the long term. Therefore, knowing whether the effect of interventions remain present in the long run will help create more efficient stair promotion programs. Additionally, during the observation periods in the experiment, some participants held the elevator and waited for other participants. This means that there could be an effect on group size at the point-of-decision point. No data was gathered on group size when using the elevator or the stairs here, but for further research, this could be a relevant additional finding.

The experiment was not able to detect a significant increase in stair use for men. Future research should focus more on motivators specifically for men. One way is to conduct a priori questionnaires focusing on what motivates men to perform physical activity or environmentally friendly behavior. The results of this questionnaire can then be translated to motivational posters and tested in a setting with a large share of men. Furthermore, a building where male stair use without interventions is low would be a useful setting for the experiment, since then the ceiling effect might not be present (Garin, 2014).

The text on both the posters were related to either environmental knowledge or motivational health information. However, on the pro-environmental nudge, a specific percentage was included, which was not included on the motivational health nudge. No significant result was found Hypothesis 3: Including specific numbers on a motivational poster results in a higher increase compared to not including specific numbers on a motivational poster. For future research, both posters should include either a specific percentage or no specific percentage. In the current thesis, the singular effect of the presence of percentages on stair use scannot be disentangled, since the two posters contained different messages. 

Furthermore, in order to control for spillover effects between the consecutive nudges, two similar buildings can be used to make observations. In each building, a different singular nudge would be represented. For example, implementing the pro-environmental nudge in the first building and the motivational health nudge in the second building. When testing the effect of these posters at the same time, no order effects will occur in the data. Additionally, the order of the implemented nudges can be different in the two similar buildings, where one building starts with the pro-environmental nudge followed by the health nudge and the other building starts with the health nudge followed by the pro-environmental nudge. Then, order effects can be measured in the data if the buildings show different results. Before testing the nudges, a baseline period should be observed at the two buildings at the same time.

Anecdotal evidence in this experiment showed that the overall comments and feedback were negative. In order to have a better understanding of how the nudges impact participant’s opinion, feedback can be gathered through a questionnaire. Having data on participant’s opinions allows you to conduct additional tests, such as whether there is a gender difference on attitudes towards the interventions, or whether opinions differ between the interventions. Furthermore, feedback data can give more insights on why the nudges in this experiment were perceived negative. This type of data will assist creating more efficient stair use where participants or employees have a positive attitude toward the nudges. 

Lastly, it would be helpful to test the posters in a worksite setting where other organizational issues are not currently at play. Since many of the negative comments were due to employees thinking that the municipality ‘once again’ was trying to cut costs without communicating it to the employees, conducting the experiment in a different worksite setting might result in different feedback and results. When there are no organizational issues at play, the comments could be different since the suspicion of ‘another’ lack of communication might not be as present as on the chosen worksite setting in this experiment. 

[bookmark: _Toc16677482][bookmark: _Toc17386406]5.4 Conclusion
The aim of this research was to answer whether two different motivational nudges have an impact on stair use in a worksite setting for both men and women. For this purpose, a quasi- experiment was conducted at a municipality worksite setting in Enschede, the Netherlands. This experiment included three consecutive observation periods; firstly, a baseline period, secondly a pro-environmental nudge, and thirdly a motivational health nudge. The pro-environmental nudge focused on how much of a building’s energy consumption can be attributed to elevator use. The motivational health nudge focused on how stair use burns more calories per minute than jogging. We developed a field experiment consisting of three separate test moments, each consisting of one week. We started with testing the baseline condition, followed by the pro-environmental nudge, and we finished by testing the effect of the motivational health nudge. During these test weeks, observations were made on the Tuesdays and Wednesdays from 07.15 – 09.15 a.m.. Being able to disentangle the effect of singular nudges is rare in the existing research on stair use, since often multiple nudges are combined. An important contribution of this thesis is that the single effects of the nudges were measured during the experiment.

In order to ensure reliability, two observers were placed on the basement level and two on the ground floor. Calculating the interobserver agreement (IOA), resulted in an overall 99.5% agreement, which means the observations have a high reliability. Additionally, there was no significant effect between stair use on the basement level and the ground floor. This means that the level where the participant entered the building did not influence the decision between stairs or elevator. Together with the high IOA, this supports the high quality of the data in this thesis.

Overall, both the pro-environmental poster and motivational health poster significantly increased stair use compared to the baseline period, by 7.8% and 11.1% respectively. Hence, implementing a single nudge presented in this experiment is an effective way to promote stair use at a worksite setting. Looking at the gender differences between the nudges, it was found that both the posters did not have a significant effect on stair use for men. For women, stair use did significantly increase for both intervention periods compared to the baseline period. These gender differences were statistically significant. No significant effect was found when comparing the pro-environmental nudge and the motivational health nudge. 

The overall tone of the anecdotal comments and feedback was negative. The general opinion of the participants was that the posters were perceived as rather patronizing and various participants mentioned that because of the posters, they would now choose to take the elevator. Despite the negative anecdotal comments, the pro-environmental poster and the motivational health poster still had a positive significant effect on stair use. The negative anecdotal comments and feedback from the participants are valuable since they emphasize the importance of co-creation. Working together with employees to design the nudge or stair use promotion program will most likely positively affect both the outcome and the employees’ opinion. 
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Pro-environmental poster:
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Motivational health poster:
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Images of the placement of the posters in the basement:
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Images of the placement of the posters on the ground floor:
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Example of a counting sheet:
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Stair use men	Baseline	Pro-environmental	Motivational health	129	116	112	Elevator use men	Baseline	Pro-environmental	Motivational health	87	80	53	Stair use women	Baseline	Pro-environmental	Motivational health	54	78	69	Elevator use women	Baseline	Pro-environmental	Motivational health	140	96	91	



Stairs	Baseline	Pro-environmental	Motivational health	183	194	181	Elevator	Baseline	Pro-environmental	Motivational health	227	176	144	
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