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Abstract 

The goal of the current study was to enhance pro-environmental food consumption 

behavior in daily life. Therefore, the study examined if two sociopsychological interventions 

can increase the usage intensity of a sustainable grocery shopping app. The app used for this 

study is called Inoqo and enables users to scan their grocery receipts and receive detailed CO2 

scores of their purchase. At the beginning of the app usage, the 131 participants were divided 

into three groups: a control group, a second group that underwent a social influence 

intervention, and a third group which received a commitment intervention. After a three-week 

app-testing phase, the target variable app usage intensity was measured. The latter was 

operationalized by the number of receipt scans divided by the number of supermarket visits. 

App usage intensity among the three groups was compared, assuming that the interventions 

would lead to a higher app usage intensity in the second and the third group, compared to the 

control group. Interventions based on social influence and commitment have already found 

effective application in many studies promoting pro-environmental behavior. However, the 

current study’s results showed no significant increase in app usage intensity in the 

intervention groups, but the usage intensity was very high throughout all three groups. 

Implications of these findings are discussed. 

 Keywords: carbon footprint, app usage, social influence, descriptive norm, 

commitment 
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Zusammenfassung 

Die Idee der vorliegenden Studie war es, umweltfreundliches Konsumverhalten im 

Alltag zu erhöhen. Dafür wurde untersucht, ob zwei sozialpsychologische Interventionen die 

Nutzungsintensität einer nachhaltigen Einkaufs-App erhöhen können. Die für diese Studie 

verwendete App Inoqo ermöglicht es Nutzer:innen, ihre Lebensmitteleinkaufsbelege zu 

scannen und einen detaillierten CO2-Fußabdruck für ihren Einkauf zu erhalten. Zu Beginn der 

App-Nutzung wurden die 131 Studienteilnehmer:innen in drei Gruppen unterteilt: eine 

Kontrollgruppe, eine zweite Gruppe, die eine sozialer Einfluss-Intervention erhielt, und eine 

dritte Gruppe, die eine Commitment-Intervention erhielt. Nach einer dreiwöchigen App-

Testphase wurde die Zielvariable App-Nutzungsintensität gemessen. Letztere wurde 

operationalisiert durch die Anzahl der gescannten Belege, geteilt durch die Anzahl der 

Supermarktbesuche. Die App-Nutzungsintensität wurde zwischen den drei Gruppen 

verglichen, mit der Annahme, dass die Interventionen zu einer höheren App-

Nutzungsintensität in der zweiten und dritten Gruppe im Vergleich zur Kontrollgruppe führen 

würden. Interventionen, die auf sozialem Einfluss und Commitment basieren, wurden bereits 

in vielen Studien zur Förderung umweltfreundlichen Verhaltens effektiv eingesetzt. Die 

Ergebnisse der aktuellen Studie zeigten jedoch keinen signifikanten Anstieg der App-

Nutzungsintensität in den Interventionsgruppen, sondern die Nutzungsintensität war in allen 

drei Gruppen sehr hoch. Implikationen dieser Ergebnisse werden diskutiert. 

Schlagwörter: ökologischer Fußabdruck, Appnutzung, sozialer Einfluss, deskriptive 

Norm, Commitment 
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Introduction 

When it comes to environmentalism and sustainability, food systems play a very 

important role. Food systems cause greenhouse gas emissions, which, in large part, fuel 

ongoing climate change. In numbers, food production, procession, consumption, and disposal 

are estimated to be responsible for 21-37% of total global greenhouse gas (GHG) emissions, 

according to IPCC (Mbow et al., 2019). Agricultural production accounts for approximately 

80% to 86% of these food system emissions (Vermeulen et al., 2012). In Austria, a noticeable 

16% of GHG emissions are caused by agriculture (Umweltbundesamt GmbH, 2019).  

As we know, the fabrication of animal-based food products, in particular, causes a 

higher GHG impact compared to plant-based products. Meat and dairy products require 

livestock production which is associated with high nitrogen and GHG emissions 

(Aleksandrowicz et al., 2016; Herrero et al., 2013). By reducing the consumption of animal-

based products, and modifying our diet patterns towards more vegetables, fruit, and cereals 

we could therefore improve our ecological footprint significantly, as well as our general 

health (Saari et al., 2021). In Europe, for example, we could theoretically attain a reduction of 

25-40% of GHG emissions by cutting our meat, dairy and egg consumption to a half 

(Westhoek et al., 2014). In the UK alone, GHG emissions could possibly be reduced by 40% 

by adopting a sustainable diet throughout the population (Green et al., 2015). A study review 

from the US even predicts a possible reduction impact of 70% of GHG emissions and land 

use, as well as 50% reduction of water use (Aleksandrowicz et al., 2016). Thus, changing 

consumer behavior towards more sustainable diet and food shopping habits holds a large 

potential for a reduction in emissions and to help fight climate change.  

However, even as an environmentally involved citizen, it is not always easy to know 

which food choices are best for the planet, since packaging and labelling are often non-

transparent about the origin or the exact composition of a product. Like in many other areas, 
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mobile apps could be an attractive way to facilitate this process of decision-making by 

providing information and communicating it in a comprehensible way. Apps can furthermore 

make this process entertaining by using gamification to keep users motivated, for example. 

Moreover, for a person who has not yet been aware that his or her food choices affect the 

environment, an app could be a low-threshold, playful way to get information and raise 

consciousness in the first place.  

The regular usage of a sustainable food shopping app could raise awareness for the 

impact of a person’s consumption patterns and subsequently initiate change. It could be a 

chance to make sustainable food consumption attractive and easy and, therefore, enhance pro-

environmental behavior in daily life in the future. 

However, a worldwide statistic shows that the average app retention rate drops from 

25,3% on the day of installation to 5,7% on day thirty (Statista, 2021). Depending on the app 

category, this rate differs. Apps concerning food and drinks industry go from 16,5% on day 

one to 3,9% on day 30, while lifestyle apps drop from 20,9% to 4,5% in this time (Statista, 

2021). Hence, the idea of the current study was to examine if psychological interventions can 

increase the regular usage of a sustainable food shopping app.  

The current study worked with an Austrian app called Inoqo. The main purpose of this 

app is to provide information about the CO2-impact of a purchase at the grocery store. Inoqo 

users can scan their grocery shopping receipt and receive an overview of the total CO2-score 

of the purchase, as well as a specific CO2-score and detailed information for each product. 

The CO2-score includes all emissions that have been released during the production of one 

product. To calculate this score, Inoqo uses manufacturer’s data, as well as databases and 

scientific publications (Inoqo GmbH, 2021). In the app, users can also scroll through a feed 

with short articles about environment-related topics and obtain a graphic depiction of their 
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average CO2-impact throughout the past weeks and months. Users can also join a team with 

fellow users and monitor the total team score.  

In social psychology, we know different, effective ways of influencing behavior. As 

explained above, the main interest of the current study was to explore if psychological 

interventions which take place when individuals start using the app, can increase the app 

usage intensity. To do so, the current study focused on two well-studied psychological 

mechanisms: normative social influence and commitment. 

Normative social influence 

Individuals are known to orient themselves by the behavior of others to respond to a 

situation in a socially appropriate way. This is called normative social influence and is a 

powerful instrument to provoke compliant and socially desirable behavior (Cialdini & 

Goldstein, 2004). When we see an advertisement telling us that the shampoo of a certain 

brand is recommended by 9 out of 10 testers, or that the most ordered dish in a restaurant is 

their home-made gnocchi, we are getting information about social norms (Goldstein et al., 

2008). Especially when individuals find themselves in a situation where they are uncertain 

about how to react and behave, it is likely that they show conformity with the behavior of the 

rest of the social environment they are in (Griskevicius et al., 2006). The influential power of 

social norms on individuals’ behavior has been controversial in psychology for a while, but is 

now well-studied and has been shown in many different areas, such as recycling, littering, 

energy conservation or alcohol use, to name just a few (Borsari & Carey, 2003; Cialdini et 

al., 1990; Cialdini & Goldstein, 2004; Goldstein et al., 2008; Jacobson et al., 2011; Kallgren 

et al., 2000).  

The focus theory of normative conduct 

The term norm can have different meanings. It can, on the one hand, describe what is 

typically done and on the other hand, refer to what is socially approved or disapproved 
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(Kallgren et al., 2000). The focus theory of normative conduct by Cialdini et al. continues this 

logic and has refined the explanatory value of social norms by distinguishing descriptive and 

injunctive norms (Cialdini et al., 1990). A descriptive norm provides information about the 

perceived realization of a behavior, of what is seen as “normal”. This could be the perception 

of how much people litter or recycle, for example. An injunctive norm, in return, is the 

perceived approval of a behavior, for example the information that society approves recycling 

and disapproves littering (Cialdini et al., 1990; Jacobson et al., 2011). These two types of 

normative influences are relevant for different types of motivation and goals. Descriptive 

norms are important for the individual’s intrapersonal goal of behaving in an appropriate 

way, whereas injunctive norms are more important for the interpersonal goal of creating and 

maintaining social relationships (Deutsch & Gerard, 1955; Jacobson et al., 2011). Descriptive 

and injunctive norms can be present in one situation at the same time. If we stick with the 

littering/recycling example we can see that, despite the injunctive norm of societal 

disapproval of littering, the descriptive observation shows us that it is actually quite a 

common behavior. In this case, the two norms are incongruent, because the descriptive 

behavior (frequent littering) does not match the injunctive norm (general disapproval of 

littering). Norms can of course also be congruent, for example if recycling behavior would be 

both frequent and approved (Jacobson et al., 2011). A second proposition of the theory of 

normative conduct notes that social norms (for both the descriptive and the injunctive type) 

are more likely to influence an individual’s behavior if they are salient, meaning in focus, for 

the individual at the time the behavior takes place (Cialdini & Goldstein, 2004; Kallgren et 

al., 2000).  

The influence of reference groups 

Another important point that influences the power of social norms is the reference 

group. The social comparison theory of Festinger (1954) states that individuals often judge 
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themselves by the comparison to others, especially when those others have similar 

characteristics to themselves. In congruence with this proposition, individuals are more likely 

to show compliant behavior when they identify as a member of a social group (for example 

men, women, student of a certain faculty, etc.) that is salient in the descriptive norm (Chassin 

et al., 1984; Goldstein et al., 2008; White et al., 1994, 2002). The following study example 

will illustrate how the mentioned reinforcing factors for the influence of social norms can be 

realized in a pro-environmental context. 

Application for pro-environmental behavior 

In the context of environmentally friendly behavior, multiple studies have tested the 

influence of descriptive and injunctive norms (e.g., Cialdini et al., 1990; Goldstein et al., 

2008; Terrier & Marfaing, 2015). One of the most famous and pivotal studies is a field study 

in a hotel, where Goldstein, Cialdini and Griskevicius (2008) conducted two experiments 

targeting the effectiveness of descriptive norms. The researchers worked with signs that are 

typically pinned in a hotel’s washroom, which invite the guests to reuse their towels for the 

sake of the environment. The first of their experiments compared the classic invitation, which 

only refers to the personal part in protecting the environment, with a second invitation, where 

they presented the descriptive norm that almost 75% of the guests were already joining the 

environment program of the hotel by reusing their towels. The results show that the 

descriptive norm information led to a significantly higher towel reuse than the classic sign 

(Goldstein et al., 2008). In line with the theory of normative conduct, we can see that its 

second proposition about salience was fulfilled during this experiment, since the solicited 

descriptive norm was in focus during the guests’ decision whether to reuse their towels or 

not. 

The effect of the reference group was examined in the second experiment of the hotel 

study (Goldstein et al., 2008). This time, the researchers used five different signs, reusing 
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both of Experiment 1 and adding three signs with a descriptive norm that referred to different 

group identities (same room identity, citizen identity, gender identity). The results showed, 

again, that all four descriptive norm messages scored higher in towel reuse rate than the 

environment message. Furthermore, the descriptive norm condition which informed that 75% 

of guests that had stayed in this room have been reusing their towels (“provincial norm”), led 

to a significantly higher reuse rate than the other descriptive norm conditions (Goldstein et 

al., 2008). This result is interesting since the information that guests in one particular room 

reused the towels to a certain percentage is rationally not any more meaningful for the 

behavior than the other messages. The other three descriptive norms (citizen identity, gender 

identity, and guest identity already used the first experiment) did not differ from one another 

in effectiveness (Goldstein et al., 2008). Overall, the hotel study is an example where 

descriptive norms had an effective influence on people’s pro-environmental behavior, with 

the behavior of the descriptive norm being in focus during the decision situation and referring 

to a group the guests identified with. 

As mentioned above, the current study intended to use two psychological 

interventions to increase the app usage intensity of Inoqo and reinforce daily pro-

environmental behavior. So, next to normative social influence, commitment was targeted as 

a second mechanism for these interventions.  

Commitment 

Commitment is a mechanism that can be defined as “a pledging or binding of the 

individual to behavioral acts” (Kiesler & Sakumura, 1966, p. 349). To incite behavioral 

change towards desirable, for example pro-environmental, behavior, we can use commitment 

techniques. Leading people to behave in the desired way once, is a promising technique to 

change their habits in a long-term perspective (Kiesler & Sakumura, 1966; Rubens et al., 

2015). To evoke commitment to an act, different situational factors play a reinforcing role: 
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the public character of the commitment, repetition of the act, the intrinsic motivation for it 

and a context where the individuals feel free to choose if they realize the act or not (Cialdini, 

2014; Guéguen et al., 2013; Joule et al., 2007; Lokhorst et al., 2013; Rubens et al., 2015; 

Zbinden et al., 2011). So when individuals freely agree to carry out a specific act, for 

example by written pledges, it is more likely that they maintain this behavior, even after 

having fulfilled the first pledge (Wang & Katzev, 1990).  

In relation to social psychology, we know that between a behavioral act and the 

attitude a person holds towards it, cognitive dissonance can arise. So, when we talk about 

behavioral change through commitment, we also have to take cognitive dissonance into 

consideration. Therefore, the essential of Festinger’s theory of cognitive dissonance (1957) 

and its role for commitment will be explained.  

The role of cognitive dissonance for commitment 

When individuals experience an uncomfortable feeling of inconsistency because their 

actions do not match their beliefs, this can be called cognitive dissonance. Often, this 

dissonance is not caused in the first place because the individual finds a way to dissolve the 

inconsistency and, by that, avoid the negative feeling (Festinger, 1957). One of Festinger’s 

examples is smoking: most people are aware that smoking constitutes major health risks. So, 

when people continue to smoke despite this knowledge, they must find reasons to justify that 

decision. Such self-justificative thoughts could, for example, be that smoking “isn’t even as 

bad as everyone says” or that they just enjoy it so much that in their opinion it improves their 

life quality. In this case, the continuing smoking behavior is consistent with one’s own 

cognitions (meaning ideas, opinions, beliefs, or knowledge) about it. But in case a person 

does not find a suitable justification why he or she is smoking, the inconsistency will persist, 

and he or she will experience a feeling of psychological discomfort – cognitive dissonance 

(Festinger, 1957; Morvan & O’Connor, 2017; Tavris & Aronson, 2020). Another interesting 
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example of avoiding cognitive dissonance would be the denial of climate change – which is 

often unrelated to scientific knowledge or education of a person, but is emotionally motivated 

because people do not want to change their current worldview and lifestyle (Lewandowsky et 

al., 2013; Lewandowsky & Oberauer, 2016; Tavris & Aronson, 2017).  

Festinger’s basic hypotheses are 1) that dissonance motivates the person to reduce this 

dissonance and achieve consonance and 2) that when individuals experience dissonance, they 

will in addition actively avoid situations and information that would increase the dissonance 

further (Festinger, 1957). Aronson (1992) continued this reasoning by suggesting that in this 

process of creating consistency, most individuals strive to preserve a consistent, competent 

and morally good sense of self. So, the striving for consistency and avoidance of cognitive 

dissonance can be seen as central factors influencing human motivation (Aronson, 1992; 

Aronson & Mills, 1959; Cialdini et al., 1995; Lokhorst et al., 2013). 

Yet, research has also shown that attitudes do not always predict behavior, so even if 

individuals hold a positive attitude towards an activity, this does not necessarily imply that 

they often engage in that activity (Joule et al., 2007; Wallace et al., 2005). Commitment 

interventions can help to incite a durable change towards the desired behavior. If individuals 

commit themselves (maybe even publicly) to a behavior and then do not perform, it is likely 

that cognitive dissonance arises. At the same time, when individuals have committed 

themselves to a certain act, they will eventually adjust their cognitions and increase their 

positive attitude and motivation towards it, to be consistent with their voluntarily pledged 

commitment (Aronson, 1992; Aronson & Mills, 1959; Lokhorst et al., 2013; Pardini & 

Katzev, 1983). In a pivotal study, public commitment and hypocrisy (which means a 

commitment step followed by a mindfulness step to make subjects realize past transgressions) 

conditions were applied to increase condom use among students, for example (Stone et al., 

1994). Returning to the subject of the current study, we can see that commitment has also 
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found various applications in studies that examined options for enhancing pro-environmental 

behavior (Lokhorst et al., 2013; Rubens et al., 2015).  

Application for pro-environmental behavior 

While in the study of Stone et al. (1994), the commitment-only condition showed a 

distinctly smaller effect than the hypocrisy condition, other studies showed that commitment 

alone can also have a large impact (Lokhorst et al., 2013; Pardini & Katzev, 1983; Rubens et 

al., 2015; Wang & Katzev, 1990). In a study concerning plastic bag use in a supermarket 

where Rubens et al. (2015) compared the two conditions, commitment even showed a higher 

effect than the hypocrisy condition. The researchers induced commitment (signing a public 

poster to commit to not use plastic bags) or hypocrisy (the commitment condition followed 

by the prompt to remember past transgressions) at the beginning of the shopping trip. The 

commitment condition led to a significantly higher rate of the target behavior – non-usage of 

a plastic bag – than the hypocrisy condition, which the researchers supposed to be due to the 

delay between the intervention and the moment at the cash desk where the subjects decided 

whether to take a plastic bag or not (Rubens et al., 2015). During a delay time, induced 

hypocrisy could lead to justifying thoughts that reduce the aroused cognitive dissonance, and 

therefore dissolve the need to reducing it by changing one’s behavior (Denizeau et al., 2009; 

Joule & Beauvois, 1997; Leippe & Eisenstadt, 1994; Rubens et al., 2015). Commitment, by 

contrast, does not elicit such a defensive reaction since there is no inconsistency in 

commitment itself (Joule & Beauvois, 1997; Rubens et al., 2015).  

In another study examining the effectiveness of commitment for pro-environmental 

behavior change, Wang and Katzev (1990) conducted two experiments testing the impact of 

induced commitment on paper recycling. In the first experiment, the subjects signed a group 

commitment pledge for four weeks and by doing so, the rate of recycled paper was increased 

by 47% and held this level for another four-week follow-up phase after the intervention 



SOCIAL INFLUENCE, COMMITMENT, AND APP USAGE    13 

period. In the second similar experiment, they compared a group commitment condition, an 

individual commitment condition and an incentive-only condition. The researchers found that 

only the individual commitment condition, where subjects signed an individual pledge to 

participate in the recycling program, led to a voluntary continuation of paper recycling during 

the follow-up phase (Wang & Katzev, 1990). In the same context of paper recycling, an 

experiment was conducted that revealed the increase of impact when the subjects signed a 

written pledge, compared to an only oral commitment (Pardini & Katzev, 1983). Various 

other studies showed the effectiveness of commitment interventions in the field of pro-

environmental behavior, as a meta-analysis based on 19 studies conducted between 1976 and 

2010 points out, for example (Lokhorst et al., 2013).  

One important implication from those study examples for the current study is that the 

commitment technique should also work with a delay between the intervention and the 

performance of the act. Furthermore, we can take note that the effect should be larger when 

subjects bind themselves individually and with intrinsic motivation, as well as when it’s a 

written pledge that is made public.  

Study overview 

The goal of the current study was to examine the effects of a social influence 

intervention and a commitment intervention on the usage intensity of a sustainable food 

shopping app, namely Inoqo. For that reason, the study worked with three participant groups: 

a control group that received no intervention, a group that received a social influence 

intervention and a group that received a commitment intervention at the beginning of the app 

usage. Following that, the subjects used the app during a period of three weeks. After this 

period, app usage intensity was measured and compared across the three groups. As outlined, 

the app permits to scan supermarket receipts and then analyses and presents the CO2 impact 
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of the products. Thus, the usage intensity of Inoqo was operationalized by the number of total 

receipt scans divided by the number of total supermarket visits throughout the three weeks.  

Hypotheses 

Based on the mentioned study results that showed a considerable impact of normative 

social influence interventions on individuals’ pro-environmental behavior, I expected a 

higher scan rate in the group that received a social influence intervention prior to using the 

app, than in the control group that received no intervention. The used descriptive norm 

message was making similarity between the participants and the reference group salient by 

basing the norm on fellow Inoqo users, which should have a reinforcing effect of the message 

(Chassin et al., 1984; Cialdini & Goldstein, 2004; Goldstein et al., 2008; White et al., 1994, 

2002).  

H1: Inducing social influence increases the app usage intensity in comparison to the 

control group. 

As depicted, commitment has found various successful applications in studies trying 

to enhance pro-environmental behavior. Therefore, I assumed that subjects who received a 

commitment intervention before using the app would scan their receipts more frequently than 

subjects of the control group. The participants were asked to make a written commitment that 

was later published in the app. Scanning their receipts regularly should create a repetition of 

the act to which they were committed, and additionally, the pledge was written individually 

and the participants were free to subsequently perform the behavior or not, which should all 

be factors increasing the effectiveness of the intervention, according to theory (Guéguen et 

al., 2013; Pardini & Katzev, 1983; Rubens et al., 2015; Zbinden et al., 2011). In the 

commitment condition, the subjects had to write down why they thought it was important to 

consistently scan their receipts in order to consume in a sustainable way. Thus, this 

intervention did not only cover the criteria mentioned above, but was also tied to a cognitive 
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effort where the subjects elaborated their intrinsic motivation and positive attitude towards 

the target behavior, which constitutes another characteristic that has increased the 

effectiveness of commitment interventions in the past (Guéguen et al., 2013; Pardini & 

Katzev, 1983) 

H2: Inducing commitment increases the app usage intensity in comparison to the 

control group. 

One of the main goals of this study was to compare the effectiveness of the two 

intervention types to increase pro-environmental consumption behavior, here operationalized 

with the usage intensity of the sustainable shopping app. To my knowledge, there was only 

one study comparing a descriptive message intervention and a commitment intervention in 

the context of environmental behavior. It was a study similar to the hotel study of Goldstein 

et al. (2008) and it compared the impact of the two intervention types for the reuse of hotel 

towels (Terrier & Marfaing, 2015). In the study of Terrier and Marfaing (2015), there was no 

significant difference between the effectiveness of commitment and the descriptive norm. 

Nevertheless, the context of the current study was different and included a delay between the 

interventions (on-site at university) and the target behavior (scanning the next grocery 

shopping receipt) whose duration could not be controlled. This led me to assume that the 

commitment intervention would be more effective than the social influence intervention, 

since a delay should not impact the effectiveness of commitment (Joule & Beauvois, 1997; 

Rubens et al., 2015). On the contrary, a delay could possibly represent a disadvantage for the 

social influence intervention since the presented norm may not be salient anymore at the time 

the behavior (scanning receipt) takes place and the intervention could therefore sink in 

effectiveness (Cialdini & Goldstein, 2004; Kallgren et al., 2000).  

H3: App usage intensity is increased more strongly by the commitment condition than 

by the social influence condition. 
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Method 

Participants  

A total sample of 159 participants was recruited online via the Laboratory 

Administration for Behavioral Sciences (LABS) system at the University of Vienna. Due to 

technical problems with the download of the app, 8 subjects showed up but could not take 

part in the study. Two subjects did not show up to the appointment. 15 subjects did not 

respond to the second survey or used different personal codes in the two surveys so that their 

data could not be matched and utilized. Three subjects were excluded from the analysis due 

to major outliers. This resulted in a final sample consisting of 131 subjects (95 female, 36 

male, Mage = 22,19, age range: 18-45). The participants were all enrolled in the psychology 

bachelor at the University of Vienna and received partial course credit for their participation. 

A pre-selection criterion was that participants do grocery shopping at the Austrian 

supermarkets Billa and/or Spar, or were willing to do so in the three-week app testing phase, 

because at the time, these were the only two supermarkets whose bills worked with the Inoqo 

app. 

Design and procedure 

An intervention study was conducted in two steps, using a between-subjects design. 

Therefore, the participants were divided into three groups at Time 1: two intervention groups 

and one control group. There were 43 participants in the commitment group, and 44 in the 

social influence and the control group, respectively. After completing a survey and receiving 

the interventions as a first step, the subjects tested the app Inoqo for three weeks. As a second 

step, after those three weeks, the app usage intensity of the three groups was measured via a 

second survey. Subsequently, the app usage intensity was compared to test the hypotheses.  
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Time 1 

The first step was the intervention day. This part of the study took place at the 

University of Vienna. The subjects came on-site to take part in the instructional phase, in 

groups of six to thirteen people. We started with a ten-minute presentation where I explained 

the download and the usage of the app with the help of a PowerPoint presentation (see 

material in Appendix A). Following this, the subjects had to fill in a twenty-minute online 

Unipark survey (see Unipark Survey 1 in Appendix A).  

The survey asked for standard demographic variables and then guided the participants 

to generate a personal code, with the purpose to permit the matching of the participants’ data 

from the two survey dates while maintaining anonymity. Following this, three questionnaires 

were included, to take possible control variables into account: A German version of the Short 

Schwartz Value Survey (SSVS-G; Boer, 2014), the Pro-environmental behavior scale (PEBS; 

Markle, 2013), and the Work Regulatory Focus Scale (WRF; Neubert et al., 2008). High 

scores for prosocial, pro-environmental values in the SSVS-G, high scores for pro-

environmental behavior in the PEBS, as well as high scores for prevention orientation in the 

WRF were seen as potential covariates reinforcing pro-environmental behavior and therefore 

app usage intensity. 

The German version of the Short Schwartz Value Survey (SSVS-G; Boer, 2014) 

consists of ten items assessing ten personal values. For the current study, a slightly simplified 

version provided by Professor Florack was used (Cronbach’s alpha = .66). The subjects had 

to indicate how important the listed goals and values were for them, using a six-level scale 

ranging from “not at all important” (1) to “very important” (6). The ten values are power, 

achievement, hedonism, stimulation, self-direction, universalism, benevolence, tradition, 

conformity, and security. Universalism, for example, asks for the importance of “broad-
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mindedness, social justice, environmental protection, peace” (see Unipark Survey 1, page 

3/11, in Appendix A).  

The Pro-environmental behavior scale (PEBS; Markle, 2013) measures current 

conservation behavior (Cronbach’s alpha = .76). The original version of Markle (2013) 

consists of four subscales: Conservation (Cronbach’s alpha = .74), Environmental citizenship 

(Cronbach’s alpha = .65), Food (Cronbach’s alpha = .66) and Transportation (Cronbach’s 

alpha = .62). The Conservation subscale includes seven items, of which two were excluded1. 

The five Conservation items that were used ask for how often subjects reduce their heating, 

air-conditioning, hot water, and lighting consumption (see Unipark Survey 1, page 3/11, in 

Appendix A). These items use a five-point Likert scale ranging from “never” (1) to “always” 

(5). The Environmental citizenship subscale includes six items, of which one was excluded2. 

Three of the Environmental citizenship items ask for memberships in environmental 

organizations, donations to such organizations and if the subject has increased the 

consumption of organic products (see Unipark Survey 1, page 4/11, in Appendix A). These 

three items use the values “no” (1) and “yes” (2) for answers. The other two Environmental 

citizenship items ask for how often subjects watch environment-related media content and 

how often subjects talk to others about their environmental behavior (see Unipark Survey 1, 

page 4/11, in Appendix A). These two items use a five-point Likert scale ranging from 

“never” (1) to “always” (5). The Food subscale contains three items asking if participants 

have reduced their beef, pork, and poultry consumption during the past year (see Unipark 

Survey 1, page 4/11, in Appendix A). This subscale uses the values “no” (1), “yes” (2) and “I 

do not eat beef/pork/poultry” (3). The fourth subscale Transportation has been excluded in 

the current study. The items have been translated into German for the study. For data 

 
1 The items “How often do you turn off the TV when leaving a room?” and “At which temperature do 

you wash most of your clothes?” were excluded. 
2 The item “Please answer the following question based on the vehicle you drive most often: 

approximately how many miles per gallon does the vehicle get?” was excluded. 
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analysis, the scores of each of the three used subscales have been averaged to allow 

quantitative analysis on a continuous scale. The Environmental citizenship subscale has been 

split into two parts for the analysis since the levels of the answers differ within the subscale, 

as explained above. So first, the average score of the three questions with the yes/no answer 

scheme was calculated and named “PEBS Environment 1”. Then, the average score of the 

two items using the five-point Likert scale was calculated and named “PEBS Environment 

2”.  

The third scale that has been included in the Unipark survey is called Work 

Regulatory Focus Scale (WRF; Neubert et al., 2008). It measures if a person is more 

promotion or prevention orientated. This scale was included because prevention focus was 

connected to increased pro-environmental behavior in the past (Gómez-Carmona et al., 

2021). The Work Regulatory Focus Scale by Neubert et al. (2008) contains 18 items in total 

which are split into two subscales: the prevention scale (Cronbach’s alpha = .92) and the 

promotion scale (Cronbach’s alpha = .91). The items are further assigned to subdimensions 

which are security, oughts, and losses for prevention, and achievement, ideals, and gains for 

promotion (Neubert et al., 2008). The security subdimension of the promotion focus consists 

of the Items 1, 5 and 7. The Items 2,3 and 4 belong to the subdimension oughts. The Items 6, 

8 and 9 are assigned to the subdimension losses. For example, Item 8 reads: “I focus my 

attention on avoiding failure at work” (see Unipark Survey 1, page 4/11 and 5/11, in 

Appendix A). Concerning the promotion focus, Items 10, 11 and 12 are assigned to the 

promotion subdimension gains. Items 13,14 and 15 belong to the subdimension achievement. 

Items 16,17 and 18 are covering the subdimension ideals, as Item 18, for example: “At work, 

I am motivated by my hopes and aspirations” (see Unipark Survey 1, page 5/11, in Appendix 

A). All WRF items use a five-point Likert scale ranging from “strongly disagree” (1) to 

“strongly agree (5). For the current study, the WRF items were given in German. For data 



SOCIAL INFLUENCE, COMMITMENT, AND APP USAGE    20 

analysis, only the nine items of the prevention scale have been used. As before, the item 

scores were averaged per subdimension, resulting in one score for security, oughts and losses, 

respectively.  

So, after collecting the demographic data and the answers to the three questionnaires 

in the Unipark survey, the app introduction started. The app usage was explained again in the 

Unipark survey. Then the subjects were asked to estimate the number of Billa/Spar visits, as 

well as the number of receipt scans they would perform in the following three weeks, in order 

to be eventually able to control if the randomization of the groups had succeeded. Then the 

subjects were randomly assigned to one of the three groups.  

The control group did not receive an intervention and only received an entry code and 

the download instruction as a next step. Via the control group entry code, all participants of 

the control group were automatically assigned to the “Team Psychologie 1” in the team tab of 

the app, where they could monitor the total CO2 impact of the whole control group. The other 

two groups received an intervention before they got the entry code and the download 

introduction. 

 

Figure 1. What the Inoqo start page looked like for participants. 
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The normative social influence intervention 

The social influence group was led to a page with a descriptive norm message saying 

“Wusstest du? 96% der Nutzer*innen finden es wichtig, ihre Rechnungen konsequent 

auszuwerten, um nachhaltiger zu konsumieren.“ („Did you know? 96% of the users think it’s 

important to consistently evaluate their receipts to consume in a more sustainable way.”)3 

(see Unipark Survey 1, page 8/11, in Appendix A). After receiving the normative message in 

the Unipark survey, the subjects of the normative social influence group received an entry 

code and the download instructions as well. When they were done registering in the app, this 

group received the same normative message again as a pop-up in the app. Via the social 

influence group entry code, all participants of this group were automatically placed in the 

team “Team Psychologie 2” inside the app.  

The commitment intervention 

The commitment group was led to a survey page requesting that they briefly think 

about why they wanted to evaluate their receipts consistently. They were also informed that 

their statement would be published in alphabetic order in their team feed the next day. First, 

they needed to type in their name or a nickname and then reply to the open question “Warum 

findest du es wichtig, deine Rechnungen konsequent auszuwerten, um nachhaltiger zu 

konsumieren?” (“Why do you think it’s important to consistently evaluate your receipts to 

consume in a more sustainable way?”). The survey page ended with the information that their 

statement would be published in their team feed and that they would receive a push 

notification as soon as the statements would be online (see Unipark Survey 1, page 8/11 and 

9/11, in Appendix A). Then, like for the other two groups, they received their entry code 

which automatically placed them in their “Team Psychologie 3” team with the fellow 

 
3 To figure out this percentage, current Inoqo users were asked to answer this question prior to the 

study, via the poll tool on Instagram on the Inoqo Instagram page. 
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participants of the commitment group. The collected statements were sent to the app 

responsible each evening after the two intervention days. They then were published the day 

after in the team feed of the commitment group, accompanied by the push notification for this 

group.  

After the completion of the Unipark survey and the download of the app, the task on-

site was completed, and all subjects entered the three-week testing phase. During these three 

weeks, no further intervention occurred, and the subjects were able to use the app like every 

other Inoqo user.  

Since Inoqo is an Austrian app and only available in the Austrian app store, a few 

participants could not download it immediately on-site but had to wait until the country of 

their app store had been changed (this process partly took up to two days for Android 

phones). For this reason, the study phase has been extended so that participants who joined in 

later could also complete the three-week testing phase. Hence in the second Unipark survey 

at Time 2, two control variables asking for problems with the download and eventual e-mail 

contact with the researcher to resolve the issue were included. 

 

Figure 2. A click inside the team “Team Psychologie 1”.  
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Figure 3. A click inside the team “Team Psychologie 3”, in which, by scrolling down, the 

commitment statements could be seen. 

Time 2 

After the three weeks, the participants received an online Unipark survey via e-mail 

(see Unipark Survey 2 in Appendix A). The main goal of this second, ten-minute survey was 

to collect data for the target variable app usage intensity. Therefore, the subjects were asked 

to type in their personal code again and then estimate the number of daily Billa/Spar visits in 

the last three weeks. They then were instructed to type in the exact number of receipt scans 

which could easily be retrieved from the app. Also, the items of the food subscale of the Pro-

environmental behavior scale (PEBS; Markle, 2013) were given again. These questions were 

followed by feedback questions about the app usage and optional open questions concerning 

the app experience.  

Data analysis 

The software R was used to analyze the data and test the three hypotheses. I used a 

linear regression with the variable app usage intensity as criterion and the three groups as 

predictors. The three groups (control, social influence, and commitment) were dummy-
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encoded via the R function “as.factor”, using the control group (value 1) as the reference 

group. Concerning the demographic variables, the following variables were dummy-encoded 

via the “as.factor” function as well: sex (reference group: value 1 “male”), shopping for 

several persons (reference group: value 1 “shopping only for me (1 person)”), household 

situation (reference group: value 1 “living in a shared flat”), income (reference group: value 1 

“working full-time 35 hours or more”), education level (reference group: value 5 “high 

school diploma”, since values 1-4 were not indicated by any participant), and email contact 

with researcher after problem (reference group: missing value, which means no problem 

occurred in the first place, since email contact yes/no was a conditional variable in the 

survey). The aggregation of the questionnaire variables from SVS, PEBS, and WRF is 

explained above. The target variable “app usage intensity” was operationalized via the total 

number of receipt scans in the app divided by the estimated number of Billa/Spar visits 

throughout the past three weeks at Time 2. For the exploration, the target variable “further 

usage intention” was treated as a continuous variable. 

Results 

Descriptive analysis 

The analyses were conducted with N = 131. To get an overview of the data, some 

descriptive analyses were conducted first (see Table 1 and Figure 4). By looking at the 

numbers, it becomes obvious that the compliance to scan was very high. Precisely, 69 of the 

131 subjects indicated that they had scanned 100% of their receipts. 44 subjects scanned less 

than 100% of their receipts, while for 18 subjects, the number of scans was even higher than 

the number of their Billa/Spar visits.  
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Table 1 

Frequency table for app usage intensity 

Group Number of scans Number of Billa/Spar 

visits 

App usage intensity 

in % 

Control group 254 275 92.2 

Social influence group 276 288 93.7 

Commitment group 297 314 95.5 

Total 827 877 94.29 

 

Note. App usage intensity is the number of scans divided by the number of Billa/Spar visits. 

The number of scans was directly copied from the app at Time 2. The number of Billa/Spar 

visits was estimated by the participants at Time 2.  

 

 

Figure 4. Histogram of app usage intensity (= number of scans divided by Billa/Spar visits), 

number of Billa/Spar visits, and number of receipt scans.  
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Correlations 

Three correlation tables were generated. They included the aggregated variables of the 

three questionnaires (SVS, PEBS, WRF) correlated with the target variable, respectively. The 

first correlation table shows the correlations of the Pro-environmental behavior scale (PEBS) 

subscales and the target variable app usage intensity (see Table 2). We can see one significant 

correlation with the subscale “PEBS food” (r = .25, p < .01), where high subscale scores 

indicate that subjects have reduced their meat consumption during the last year or don’t eat 

meat. Between the prevention focus subscale of the Work Regulatory Focus Scale (WRF) and 

the target variable app usage intensity (Table 3), as well as between the items of the Schwartz 

Value Survey (SVS) and the target variable (Table 4) no notable correlations were found.  

Table 2 

Means, standard deviations, and correlations with confidence intervals of PEBS subscales 

and app usage intensity 

 

Note. M and SD are used to represent mean and standard deviation, respectively. Values in 

square brackets indicate the 95% confidence interval for each correlation. * indicates p < .05. 

** indicates p < .01. 
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Table 3 

Means, standard deviations, and correlations with confidence intervals of the WRF 

prevention subscale and app usage intensity 

 

Note. M and SD are used to represent mean and standard deviation, respectively. Values in 

square brackets indicate the 95% confidence interval for each correlation. * indicates p < .05. 

** indicates p < .01. 

Table 4 (page below) 

Means, standard deviations, and correlations with confidence intervals of the SVS items and 

app usage intensity 
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Note to Table 4. M and SD are used to represent mean and standard deviation, respectively. 

Values in square brackets indicate the 95% confidence interval for each correlation.  

* indicates p < .05. ** indicates p < .01. 

Regression analysis 

To test the three hypotheses, three regression models were estimated. The minimal, 

first model (model 1) only used the target variable app usage intensity as the criterion and the 

three conditions (control, social influence, commitment) as predictors (see Table 5). The 

second model (model 2) added mainly demographic control variables (see Table 6). In a third 

step, a model (model 3) that controlled for the variables of the three questionnaires was 

conducted (Table 7).  

Table 5 

Regression results of model 1 using app usage intensity as the criterion 

 

Note. b represents unstandardized regression weights. LL and UL indicate the lower and 

upper limits of a confidence interval, respectively. SE represents the standard error of the 

unstandardized regression weights b. * indicates p < .05. ** indicates p < .01. 

The first two hypotheses assumed that the social influence condition, on the one hand, 

as well as the commitment condition on the other hand, would increase the app usage 

intensity compared to the control group. From the first model, we can deduce that neither the 

social influence intervention (b = 0.02, [-0.07,0.10], p = .73) nor the commitment intervention 

(b = 0.03, [-0.05,0.12], p = .45) led to a significant increase of app usage intensity, compared 
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to the control group (Table 5). Since there was no significant effect of both interventions, the 

third hypothesis assuming a higher impact of the commitment intervention, compared to the 

social influence intervention, could not be demonstrated either. Thus, no significant evidence 

in favor of the hypotheses could be collected from the first model. Nevertheless, the two 

further specified models will also be shown in order to gain insight on the effects of the 

control variables.  

The second, further specified model (model 2) comprised demographic control 

variables as well as the dummies marking the occurrence of issues during app installation and 

email contact with the researcher after problems (see Table 6). Like the first model, the 

second regression model neither shows any significant effect for social influence (b = 0.02, [-

0.08, 0.11], p = .74), nor for commitment (b = 0.03, [-0.06, 0.13], p = .46). Hence also by 

referring to the second model, no evidence for the hypotheses of the study could be found. 

But interestingly, by including gender as a control variable, we can see that subjects who 

identify as female (b = 0.10, [0.02, 0.19], p = .02) showed a significantly higher app usage 

intensity than subjects who identify as male (see Table 6).  

The third regression model (model 3) included the collected questionnaire control 

variables (from Schwartz Value Survey, Pro-environmental Behavior Scale and Work 

Regulatory Focus Scale). The two most important demographic variables, age and sex, were 

included as well (Table 7). In this third model, we can see again that female participants 

showed a significantly higher app usage intensity (b = 0.10, [0.00, 0.20], p = .05) than male 

participants. Concerning the Pro-environmental behavior scale (PEBS), two predictors 

showed a significant effect. The first one is called “PEBS environment 1”, consisting of 

aggregated values of the first part of the PEBS environmental citizenship subscale, as 

explained above.  
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Table 6 

Regression results of model 2 using app usage intensity as the criterion 

 

Note. b represents unstandardized regression weights. LL and UL indicate the lower and 

upper limits of a confidence interval, respectively. SE represents the standard error of the 

unstandardized regression weights b. * indicates p < .05. ** indicates p < .01. 

High scores in “PEBS environment 1” indicate that subjects are currently engaged in 

an environmental organization, have donated money to such an organization in the past year 

or have increased their consumption of biological products throughout the past year (see 

Unipark Survey 1, page 4/11, in Appendix A). PEBS items were all assumed to represent 

possible positively reinforcing factors for the target behavior. Contrary to these assumptions, 
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the regression coefficient of “PEBS environment 1” in model 3 is negative (b = -0.07, [-0.13, 

-0.01], p = .03), which means that higher scores in these items led to a significant decrease in 

app usage intensity, surprisingly.  

Table 7 

Regression results of model 3 using app usage intensity as the criterion 

 

Note. b represents unstandardized regression weights. LL and UL indicate the lower and 

upper limits of a confidence interval, respectively. SE represents the standard error of the 

unstandardized regression weights b. * indicates p < .05. ** indicates p < .01. 

On the other hand, the “PEBS food” subscale was significant as well. This subscale 

comprises three items asking about meat reduction throughout the past year (see Unipark 
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Survey 1, page 4/11, in Appendix A). The results in Table 7 suggest that subjects who have 

reduced their meat consumption or do not eat meat at all showed a significantly higher app 

usage intensity (b = 0.08, [0.02, 0.14], p = .01).  

No subdimension scores of the prevention subscale of the WRF had a significant 

effect on the target variable. Concerning the SVS items, “SVS power” admitted a significant 

effect. This item asks about the importance of social status, prestige, and authority (see 

Unipark Survey 1, page 3/11, in Appendix A). The results of the regression model suggest 

that high scores in the SVS power value led to a significant increase in app usage intensity (b 

= 0.05, [0.01, 0.10], p = .02). Overall, no evidence in favor of the study’s hypotheses could be 

collected since no significant effects of the two interventions on app usage intensity could be 

found in any of the models.  

Exploration 

At Time 2, participants were asked for the further usage intention of the app (see 

Unipark Survey 2, page 5/7, in Appendix A). The question was “Wirst du inoqo weiterhin 

nutzen?” (“Will you keep on using inoqo?”) with a five-level scale for answers ranging from 

“no” (1) to “yes” (5). An explorative model was conducted in order to examine if the further 

usage intention could have been influenced by the two interventions. This was of interest for 

two reasons: First, one of the starting points of the current study was the question of how to 

increase the app retention rate of an app that promotes sustainable consumption behavior. 

Second, former research came to the conclusion that commitment interventions could lead to 

a heightened, durable motivation to continue performing the target behavior after the study 

phase (Lokhorst et al., 2013; Pardini & Katzev, 1983; Wang & Katzev, 1990). Even if only 

the intention for further usage was measured, and not the actual further usage behavior, this 

variable could indicate what the future may look like after the study and if there were any 

significant influences by the two interventions. Descriptively, 42.75% of the subjects 
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answered with “yes” or “rather yes” to the question if they will continue using the app. 

However, 30.53% of the subjects answered with “no” or “rather no”, and 26.72% with 

“maybe”. To estimate the influence of the interventions on further app usage intention, two 

further linear regression models were estimated. The first model (model 4) used further app 

usage intensity as a criterion and the groups as predictors (see Table 8). The results of this 

model suggest that neither the social influence condition (b = 0.05, [-0.49, 0.58], p = .87) nor 

the commitment condition (b = 0.16, [-0.37, 0.70], p = .55), showed a significant effect on the 

further usage intention of the app.  

Table 8 

Regression results of model 4 using further usage intention as the criterion 

 

Note. b represents unstandardized regression weights. LL and UL indicate the lower and 

upper limits of a confidence interval, respectively. SE represents the standard error of the 

unstandardized regression weights b. * indicates p < .05. ** indicates p < .01. 

In a second, further specified model (model 5), the variables age and sex, as well as 

the questionnaire variables (SVS, PEBS, WRF), were controlled for (see Table 9). 

Interestingly, the control variable age was admitting a significant effect (b = -0.06, [-0.12, -

0.01], p = .02). This result suggests a decreasing further usage intention with increasing age. 

Furthermore, the prevention subdimension oughts of the WRF, as well as the SVS value 

stimulation showed a significant effect. The subdimension oughts consists of three items 

referring to the importance of accomplishing duties and responsibilities (see Unipark Survey 
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1, page 4/11, in Appendix A) and has a positive coefficient (b = 0.40, [0.00, 0.80], p = 0.05). 

The value stimulation of the SVS asks for the importance of a challenging, exciting life (see 

Unipark Survey 1, page 4/11, in Appendix A) and is also admitting a positive effect on 

further usage intention (b = 0.24, [0.04, 0.45], p = 0.02). 

Table 9 

Regression results of model 5 using further usage intention as the criterion 

 

Note. b represents unstandardized regression weights. LL and UL indicate the lower and 

upper limits of a confidence interval, respectively. SE represents the standard error of the 

unstandardized regression weights b. * indicates p < .05. ** indicates p < .01. 

However, the results do again not show a significant effect for the social influence (b 



SOCIAL INFLUENCE, COMMITMENT, AND APP USAGE    36 

= 0.27, [-0.23, 0.77], p = .12) or commitment (b = 0.10, [-0.41, 0.60], p = .71) interventions. 

For this reason, it cannot be assumed that subjects who received an intervention will use the 

app more frequently in the future than subjects of the control group.   

Discussion 

The main interest of the current study was to examine if two sociopsychological 

interventions can increase the usage intensity of a sustainable grocery shopping app, namely 

Inoqo. One intervention worked with a descriptive norm, and the second intervention with a 

public commitment in order to motivate the participants to consistently scan their grocery 

shopping receipts in the app. The target variable was defined as app usage intensity, 

operationalized by the number of receipt scans divided by the number of Billa/Spar visits. 

The app usage intensity of the two intervention groups was compared with one another, as 

well as with a control group, respectively. The overarching idea of this study was to raise 

awareness and increase pro-environmental food consumption behavior, since food systems 

contribute, in large part, to the ongoing climate change (Aleksandrowicz et al., 2016; Green 

et al., 2015; Mbow et al., 2019; Saari et al., 2021; Westhoek et al., 2014). Social influence 

and commitment interventions have already found application in various studies promoting 

pro-environmental behavior and showed significant effects (Goldstein et al., 2008; Lokhorst 

et al., 2013; Pardini & Katzev, 1983; Rubens et al., 2015). However, contrary to the study 

assumptions, neither the social influence intervention nor the commitment intervention led to 

a significant increase in app usage intensity in comparison to the control group.  

One main point that was preventing the possibility to detect any effects of the 

interventions was the high compliance throughout all groups. As mentioned above in the 

descriptive analysis, over half (69) of the 131 subjects scanned 100% of their receipts. 18 

persons even indicated a higher number of scanned receipts than number of Billa/Spar visits, 

where we could speculate that they have been additionally scanning older receipts or receipts 
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from friends and family, for example. Due to this high scan rate throughout all groups, there 

was very little variance in the target variable. This made it basically impossible, from the start 

of the analysis, to find any significant differences. So, the data acquired in this study was not 

sufficiently variant to enable a proper testing of the hypotheses. For this reason, it would be 

interesting to know if the results would have been different in case of a longer study period, 

for example six weeks instead of three. Descriptively, we could observe the assumed 

differences in the groups, that were not statistically significant though. Maybe these small 

motivational differences would have deepened after more time.  

Furthermore, a reason for the high usage motivation could lie in the procedure of the 

study itself. In retrospective, the whole procedure at Time 1 could be interpreted as a sort of 

commitment intervention already. The participants were recruited via the University of 

Vienna’s LABS system and received credits, but of course chose voluntarily to participate in 

this very study. For this reason, we could see the recruitment procedure as commitment-

evoking already, because the participants had the motivation and interest for the subject 

beforehand. An indicator for high interest from the beginning on could, for example, be 

found in the answers of the SVS universalism item, including the value of conservation, at 

Time 1 (see Unipark survey 1, page 3/11, in Appendix A). To this item asking for the 

importance of open-mindedness, social justice, conservation, and peace, 59.54% of the 

subjects answered with “very important”, 26.72% with „important“, and 12.98% with “rather 

important”. In total, this results in over 99% of the subjects judging these values as important 

to them, before the interventions or app testing phase had even started. Considering this, the 

motivation for the participation and the performance of the target behavior was probably in a 

large part internal, which has also previously shown to increase the likelihood to show the 

relevant target behavior (Cialdini, 2014; Lokhorst et al., 2013; Pardini & Katzev, 1983). 

Furthermore, referring to commitment literature, the reinforcing factor of perceived free 
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choice would have been fulfilled since participants voluntarily took part in the study 

(Cialdini, 2014; Guéguen et al., 2013; Lokhorst et al., 2013).  

In addition, participants had to make the effort to come to the university in times of 

digital teaching, and, therefore, had to get tested for Covid-19 prior. To bring these 

accomplished efforts in line with their cognitions, the positive attitude and motivation for the 

participation could have risen further, according to the logic of striving for consonance in our 

behavior and attitudes (Aronson, 1992; Aronson & Mills, 1959; Cialdini, 2014; Festinger, 

1957; Lokhorst et al., 2013). 

Ultimately, we could also suppose an activation of a group norm by the procedure of 

the introduction phase at Time 1. The participants sat in a room with a group of people, who 

had all registered voluntarily for this study working with a sustainable grocery shopping app. 

Therefore, a social norm telling them that everybody here is invested and interested in pro-

environmental behavior could have been created. Moreover, this room was full of people that, 

for most of the subjects, had very similar characteristics to themselves. This does not only 

concern age (Mage = 22.19, SD = 4.07) or gender (72.52% female), but also the fact that 

everyone was enrolled in psychology, which automatically placed all participants in the 

social group of bachelor psychology students at the University of Vienna. We have seen in 

literature that individuals are more likely to show compliant behavior if they identify as a 

member of a certain group (Chassin et al., 1984; Festinger, 1954; Goldstein et al., 2008; 

White et al., 1994, 2002). This feeling of identification with the social group could have been 

created by the study setting. Therefore, ahead of the planned social influence intervention, 

there could already have been created an additional normative social influence effect, 

enhancing the motivation for behavior that was compliant with the study tasks. Thus, the 

study setting as a whole could have increased the motivation to show the target behavior and 
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be, at least partly, responsible for the high compliance and concomitant high app usage 

intensity throughout all three groups.  

Consequently, we can recognize the homogenous sample as a limitation of the current 

study. For future research, it would be interesting to work with a sample that is more diverse 

concerning age, gender, as well as employment or study backgrounds. This could lead to 

greater variety in preexisting motivation, and the enlarged representativity would 

subsequently allow to extend conclusions on the potential effectiveness of such interventions 

to a larger target group. 

As mentioned above, a further limitation was the study period of three weeks. For this 

reason, an extended app testing phase over more weeks, or even months, would be an 

implication for further research to identify possible intervention effects. Another idea, 

regardless of the study period, would be to implement a follow-up phase, to detect eventual 

long-term effects.  

The current study was applied research in the field, which is, on the one hand, an 

advantage, but also leads to a few unsteady factors concerning the interventions. One main 

point is that how much delay there was between the intervention and the first occasion to 

perform the target behavior, could not be controlled. Concretely, I didn’t know if a 

participant left the university building and went grocery shopping immediately after, or if he 

or she would wait another four days until the next purchase, for example. In previous 

research, a delay between a commitment intervention and the target behavior has been 

assumed to not weaken the intervention’s effectiveness (Joule & Beauvois, 1997; Rubens et 

al., 2015). So, for the commitment group we can suppose there was no negative effect in case 

a bigger delay occurred. Additionally, the commitment group was reminded by the push 

notification they received when the commitment statements got published. However, for the 

social influence intervention, a delay could represent a limitation, since one of the premises 
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of the effectiveness of descriptive norms is that the norm is salient during the behavior 

(Cialdini & Goldstein, 2004; Kallgren et al., 2000). This was, for example, the case in the 

hotel study where the solicited descriptive norm was salient in the situation where the guests 

decided whether to reuse a towel or not (Goldstein et al., 2008). Yet, in the current study, it is 

possible that several days passed between the situation where participants read the norm and 

the situation where they really conducted the behavior and scanned their receipt. Until the 

next grocery store visit, the norm was probably not in focus anymore, depending on the 

length of the gap between intervention and behavior. So, this is a factor one could try to 

control to a larger extent, which is difficult in the current study setting, however. 

Ultimately, in the current study, female participants showed a significantly higher app 

usage intensity than male participants. For the future goal to motivate individuals to use 

sustainable apps for improving their carbon footprint, one could, therefore, explore what kind 

of interventions or nudges lead to a higher motivation, especially for male subjects. 

So, in comparison to former sociopsychological research, the current study could not 

replicate significant results deriving from commitment and descriptive norm interventions. 

However, the current study showed interesting results concerning the generally high 

commitment throughout all groups. As elucidated above, the high app usage intensity could 

be due to participants’ high interest beforehand, as well as to the recruitment procedure that 

was possibly creating commitment and social influence effects itself. But additionally, former 

research suggests that individuals are more likely to hold on to a certain commitment if they 

consider the behavior as fun and enjoy it (Lokhorst et al., 2013; Sansone et al., 1992). So, the 

high interest and compliance could also be an indicator that individuals are open for new 

ways to monitor and ameliorate the CO2 impact they cause. Considering the sample of the 

current study, this conclusion could especially concern young university students and as 

mentioned above, it would be interesting to work with a more varied sample. Also, the 
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optional qualitative feedback from the participants in the second survey was very positive. 

Thus, the current study could be an indicator that a playful measure, like the use of an app, 

can be an effective way to engage citizens in their consumption responsibility and raise 

awareness for climate concerns, which opens possibilities in psychological research that 

should be explored further on. 
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APPENDICES 

APPENDIX A: Material 

 

A1: Powerpoint Presentation 
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A2: Unipark Survey 1 
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A3: Unipark Survey 2 
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