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Abstract
Many digital service providers have adopted gamification to promote customer engagement. Critical questions, however, remain about the most effective way to enhance customer engagement and increase sales by applying gamification. With a research design that combines qualitative and quantitative methods, including the use of objective sales data from a large field study and replication of the findings across different contexts, this study explores how gamification fosters customer engagement. Both field study results and a simulation study reveal gamification principles (i.e., social interaction, sense of control, goals, progress tracking, rewards, and prompts) that promote hope and consequently increase customer engagement and digital sales. Furthermore, we find that hope is more strongly associated with customer engagement than the psychological condition of compulsion, which even exerts a negative impact. This research thus explores how gamification creates value for customers and provides actionable insights for managers to foster hope through gamification as opposed to get customers hooked.
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1. Introduction
[bookmark: _Hlk530663984]The increasing accessibility of technology—especially mobile technology—has prompted businesses to adopt and embrace gamified applications (Hofacker, Ruyter, Lurie, Manchanda, & Deonald, 2016; Müller-Stewens, Schlager, Haubl, & Herrmann, 2017). Gamification refers to the use of game designs in non-game contexts (Deterding, 2012; Marchand & Hennig-Thurau, 2013). Global companies including Amazon.com, Baidu, Expedia, Starbucks, and Tencent all incorporate gamified elements into their marketing strategies (Zhang, Phang, Wu, & Luo, 2017), and the gamification market is expected to grow from $1.65 billion in 2015 to more than $11.10 billion by 2020 (MarketsandMarkets, 2016). In particular, it offers promise as a solution to challenges that require daily behavioral changes, such as mastering new skills, maintaining mental health, or reducing obesity (Kittelberger, Westermann, & Biesdorf, 2017). Gamification can also increase consumer engagement behaviors (Shankar, 2016), that is, customers’ behaviors toward a firm, beyond purchase, that contribute to firm performance (Kumar & Pansari 2016; Verhoef, Reinartz, & Krafft, 2010). For example, the Nike+ activity-tracking application translates recorded customer activities into NikeFuel points, awards badges for reaching specific goals, and enables customers to share their achievements on social media platforms. 
[bookmark: _Hlk530573039][bookmark: _Hlk530573481]Scholars have studied the positive effects of gamification in various contexts, such as product adoption (Müller-Stewens et al., 2017) and brand connections (Berger, Schlager, Sprott, & Harrmann, 2018), yet the principles that drive its success remain understudied. With a mixed method design, we seek to explore key gamification principles that might increase customer engagement and examine their relationships with digital sales. Using qualitative data, we elaborate the phenomenon; we use quantitative data to test the relationships rigorously (Davis, Golicic, & Boerstler 2011). Specifically, we leverage findings from in-depth interviews to inform the design of a large, quantitative field study (N = 2,570) of health app customers. The results identify social interaction, sense of control, goal and progress tracking, rewards, and prompts as critical gamification principles that motivate customers to engage with apps. In addition, hope, defined as yearning for a goal-congruent outcome, positively mediates the relationships between these gamification principles and customer engagement. A noteworthy finding of this research is that hope is more strongly associated with customer engagement than compulsion, which we even find to have a negative impact in one of our studies. We also confirm the main findings in a second field study, conducted in an online dating context (N = 237). Finally, we conduct a simulation study to highlight the managerial significance of the findings from the field studies.
This research thus complements and extends recent marketing literature that calls for more attention to games and play. With regard to research into digital marketing, it acknowledges the importance of game playing for establishing psychological and behavioral consumer outcomes (Hofacker et al., 2016; Kannan & Li, 2017; Müller-Stewens et al., 2017). We conceptualize a set of specific gamification principles that motivate customers to engage with digital service offerings, and we make the provocative argument that hope, rather than compulsion, is a more effective route to customer engagement through gamification. Our study thus sheds new light on how companies can encourage customer engagement in gamification contexts by demonstrating how it facilitates individual interactions with mobile digital service offerings (van Reijmersdal, Rozendaal, & Buijzen, 2012). Furthermore, we advance understanding of gamification as a tool that digital businesses can use to engage customers and drive digital sales, especially in mobile channels (Thorpe & Roper, 2018; Vargo & Lusch, 2017). 
2. How Gamification Facilitates Engagement: Theoretical Background
2.1. Engagement Through Interactive Experiences
Marketers have widely adopted gamified elements, including customer rewards and badges (Seaborn & Fels, 2015). Games are structured forms of play that offer enjoyment and a sense of achievement; they feature customer interactions and systems that are guided by structures and rules, high levels of involvement, and uncertain, quantifiable outcomes (Seaborn & Fels, 2015). Gamification for non-entertainment purposes provides a digitally mediated environment that embeds specific rules and motivators to effect particular customer behaviors (Kuo & Chuang, 2016). Gamification has drawn increasing attention from scholars and practitioners because of its broad application to contexts such as healthcare (encourage more exercise), education (facilitate learning), and employee management (encourage positive organizational behaviors) (Seaborn & Fels, 2015). 
Gamification also provides a means to deliver more exciting experiences to customers and thereby enhances their company-related information processing (Müller-Stewens et al., 2017; van Reijmersdal et al., 2012). Research that describes how to incorporate game features to enhance customer experiences (Müller-Stewens et al., 2017) tends to assume that gamification entertains customers primarily in an effort to attract them to buy (Thorpe & Roper, 2018). We propose that gamification might also create value for customers directly, by guiding and motivating them to change their behaviors and achieve meaningful, long-term objectives. Behavioral change requires sufficient, daily motivation, and gamification could evoke behavioral change by enhancing customers’ desire to take action and establishing a convenient, effective way to help customers achieve their long-term objectives (Servick, 2015). 
Such customer engagement also benefits companies. Specifically, gamification creates value by encouraging customers to adopt the behaviors associated with the gamified apps; their engagement behaviors also generate data (e.g., personal exercise histories, quiz results) that companies can use to gain a deeper understanding of customers (Servick, 2015). For example, such data have been used to improve treatment protocols and develop drugs (Kittelberger et al., 2017). Customers can also share their game results with friends, thereby increasing the social network influence (Kumar & Pansari, 2016). These activities are integral to the interactive consumption experience, rather than being separate engagement behaviors (Servick, 2015). Gamified services thus may invite customers to participate in value co-creation (Kuo & Chuang, 2016). 
2.2. Designing Behavioral Change: Broaden-and-Build Theory
To enhance customer engagement behaviors, gamification must tailor motivational affordances to specific tasks (Deterding, 2012), using stimuli designed explicitly to motivate customers to follow rules and perform planned behaviors (Hamari, Koivisto, & Sarsa, 2014). Motivational affordances invoke various psychological states, which in turn induce behavioral changes (Hamari et al., 2014). For example, fantasy and curiosity help explain how gamification increases educational effectiveness (Kim & Lee, 2013). Pride triggers people’s urges to share their personal achievements with others and signal their potential to achieve more in the future (Lewis, 1993). 
According to broaden-and-build theory, psychological states largely determine the availability of thoughts and actions in people’s minds, which in turn affects how they behave (Fredrickson, 2001). Psychological states broaden people’s momentary thought–action repertoires and encourage them to pursue goals, but they also can reduce people’s attention and evoke an urge for instant gratification or rewards (Fredrickson & Branigan, 2005). In a gamification context, customers engage with the gamified apps prompting them to achieve their long-term objectives (e.g., losing weight, finding a romantic partner). Because these customers are open to various thoughts and actions, they may also be more likely to take a further step and pay for the digital service, to secure the gamified environment that helps them to enact their goals through a particular thought–action repertoire. 
Previous research on gaming thus indicates that psychological states evoked by motivational affordances encourage different forms of behaviors, yet we still do not know the motivational forces of gamification and which mechanisms drive customer engagement through gamification and whether they also lead to digital sales. Therefore, we examine key gamification principles to determine their impact on customer engagement and identify the underlying mechanisms that strengthen customers’ willingness to engage with digital services.
3. Study 1: Qualitative Study with Consumers of Gamified Apps
[bookmark: _Hlk530664028]3.1. Design and Sample
Noting limited understanding of gamification principles and the mechanisms by which they enhance engagement behaviors, we conducted a qualitative study to derive a theoretical framework that could be tested with quantitative data. We conducted semi-structured interviews, using predetermined, open-ended questions, to generate theory from data gathered in a natural setting (Glaser & Strauss, 2009). With this approach, we had the flexibility to explore various personal opinions and views (Edwards & Holland, 2013). We approached potential respondents in a large shopping mall and invited them to take part, but we selected only interviewees who were current customers of gamified health or fitness apps. Gamification has been widely adopted in the health and fitness area, which is a prominent, relevant topic for many people.
Specifically, we asked interviewees which health or fitness app(s) they were using, if any. Next, they briefly shared their thoughts about the app design, including the benefits the app provided them and how. All interviewees expressed the belief that a willingness to stay healthy meant not falling ill, being mentally and physically well, and remaining active (e.g., able to engage in activities such as travel, sports, moving independently, not using a wheelchair). One interviewee explained, “Health is something one can feel and see. I want to feel healthy. I also want to have an appealing figure. It just matters to me. It is important to me how I look. It affects how I feel.” They realized the importance of staying healthy and knew that achieving this objective demanded strict self-management. Being healthy thus represents a long-term objective that requires day-to-day behavioral changes. Guided by our open-ended questions, the interviewees broadly discussed their motives for using the health apps and their customer experiences. We encouraged those who reported using more than one health app to refer to the app they used most frequently. Depending on their responses, we also asked follow-up questions to obtain a more holistic understanding of their gamification experiences. 
As an initial test, we conducted 8 interviews over three days, then reexamined the wording of the interview questions. We then carried out 52 additional interviews over an eight-week period, interviewing a total of 60 customers. All participants owned smartphones; 82% indicated that they used their smartphones every day. The mean age of the interviewees was 34 years (18–71 year range); 34 (43.3%) were women, and 26 (56.7%) were men. Furthermore, 16 participants (26.7%) had university degrees, 28 (46.7%) had high school degrees, 11 (18.3%) completed apprenticeships, and 5 (8.3%) had none of these education levels; 12 (20.0%) were students and 48 (80.0%) were non-students. We conducted the interviews face-to-face. The interviews lasted from 30 to 70 minutes, with a mean duration of 43 minutes; all were recorded and transcribed. We informed interviewees of the strict confidentiality of their responses and told them that their participation would inform academic research. Each participant received a $5 bill as a token of gratitude. We analyzed the data as they were collected and continued conducting interviews until no new information emerged. 
3.2. Qualitative Data Analysis
Our data analysis followed established procedures for inductive qualitative data analysis. Specifically, using constant comparison techniques, we collected and analyzed the data in tandem, comparing the newly collected data against the existing insights (Glaser & Strauss 2009). In doing so, we grouped conceptually linked data, to reduce them to a set of meaningful concepts, in three steps (Glaser & Strauss, 2009). First, we read the transcripts to develop a holistic, solid understanding of customers’ experiences of gamification. Second, using open coding, we developed the first-order categories to describe gamification principles that customers perceive as motivators, as well as potential influences on customer engagement. We used descriptive phrases to name these codes. Third, we looked for relationships among the first-order categories using axial coding. The inferred insights led us to aggregate a list of second-order themes, using both inductive and deductive reasoning (Gioia, Corley, & Hamilton, 2013). We continued the data collection and coding until we reached category saturation, such that no new insights about the constructs or their relationships surfaced. By integrating relevant literature and conducting joint discussions, we finalized the themes to reflect the gamification principles and underlying mechanisms that appeared repeatedly in the data (Glaser & Strauss, 2009).
3.3. Results
	3.3.1. Gamification Principles. The data analysis reveals several gamification principles—social interaction, sense of control, goals, progress tracking, rewards, and prompts—that act as playful motivational affordances to induce people to take action, as listed in Table 1, which also provides supporting quotes. 
------------------ Insert Table 1 about here ------------------
Customers engage with gamified health apps to share the experience with their peers and join in conversations within their social groups, in a form of social interaction. One interviewee noted, with regard to a health app, “I love the way it gives you a chance to stay in touch with others and gives you something to talk about.” Many gamified health apps allow customers to share their progress with friends and social groups. In this way, the apps motivate customers to perform better, to avoid any embarrassment due to failing to achieve their health objectives. 
Gamification also stimulates a sense of control and serves as an impetus for customers to engage with the health app. Many interviewees mentioned that gamified health apps allow them to take personal responsibility for their own health and achieve desired states; as one interviewee elaborated, “This app gives me the sense that I am in charge of my own situation, that I own my health, and I am responsible for the situation I am in.” This sense of control increases customers’ confidence and strengthens their beliefs that they can improve their health, which enhances their motivations to act. 
Often customers cannot develop a clear sense of what they should do daily to achieve long-term objectives. Goal setting enforces a sense of commitment. As an interviewee mentioned, “It gives me a certain goal. I want to achieve it. Otherwise, I kind of feel bad about it. Having a clear goal helps me a lot. It really does motivate me.” Having specific goals can affect customers’ behaviors by focusing their attention and increasing their belief in their ability to achieve goals. 
Recorded progress tracking allows customers to see their growing competence, thereby evoking a sense of achievement and increasing their motivation to progress. An interviewee highlighted the importance of progress tracking: “Being able to track my performance is wonderful. It is very useful. I know what I did yesterday, and I know what I did today. Tracking makes my life a lot easier.”
Gamified apps offer customers rewards, including new information or materials when they achieve specific objectives or badges that signify levels of achievement. As an interviewee said, “It’s the carrot and the stick. I like the reward of seeing a high score or the ultimate bragging rights with my work colleagues and friends.” Customers feel good about themselves when they reach goals that align with their long-term objectives. In addition, the apps provide more challenging and advanced levels for customers to access and conquer; curiosity and excitement about new challenges enhance their motivations to act.
Interviewees also mentioned that they use their gamified app in response to prompts, or reminders and alerts. According to an interviewee, “One of [the app’s] strengths is the timely updates and reminders. It helps me make it a routine.” Sound alerts or text notifications prompt customers, making the app salient, accessible, and proactive. 
	3.3.2. Consumer Processing of Gamification: Hope and Compulsion. In addition to the gamification principles, it is important to understand the mechanisms that explain how these principles influence behaviors. As Table 2 reveals, during our interviews, two main mechanisms emerged: hope and compulsion. 
------------------ Insert Table 2 about here ------------------
Many interviewees express the hope that gamified apps would create new possibilities for their lives. Gamified health apps help customers achieve goal-congruent outcomes that are not easy to accomplish. According to one interviewee, “If it wasn’t for the app, I would have quit a long time ago. But hope always dies last. Using the app gives me hope I can do it and reach my goal.” A majority of interviewees also demonstrated a high level of yearning for the goal-congruent outcome, which encouraged them to download the app, use it repeatedly, and recommend it to others. An interviewee mentioned, “I wish the app can help me. I truly hope so. I want the app to be able to help me and be healthy.”
Although many interviewees acknowledged strong desires to use their gamified health apps, a few expressed negative feelings. According to one interviewee, “People obsess way too much about how many steps they take in a day … it has become all about the numbers.” Compulsion as a driver of app usage may not lead to favorable outcomes or customer engagement. Games have strong potential to provoke compulsive behaviors and addict people to playing them uncontrollably (Hussain, Williams, & Griffiths 2015), so gamification reasonably might lead to compulsive uses too, as suggested by an interviewee who said, “I definitely am addicted to the app. It is very addictive. I really want to use it.” 
3.4. Gamification Principles and Consumer Processing Through Hope and Compulsion
Previous research indicates that the psychological states evoked by motivational affordances encourage different behaviors (e.g., Müller-Stewens et al., 2017; van Reijmersdal et al., 2012; Servick, 2015). Our qualitative study reveals gamification principles that constitute playful motivational affordances, which alter customers’ psychological states and induce customers’ actions regarding the gamified app. That is, social interaction, a sense of control, goals, progress tracking, rewards, and prompts encourage customer engagement with the digital service, through consumers’ sense of hope and compulsion. 
[bookmark: _Hlk530573297]	Hope implies yearning for a goal-congruent outcome (MacInnis & de Mello, 2005). As an anticipatory emotion, it represents the feeling that a currently unsatisfying situation can be improved (Smith & Ellsworth, 1985). Because hope encourages people to take actions to reach a desired future, it should be critical to their willingness to adopt and engage with new digital services that help them achieve long-term objectives (Bryant & Cvengros, 2004; de Mello, MacInnis, & Stewart, 2007). By inducing hope, gamification principles signal to customers that their goals are achievable; for example, they provide professional guidance and remind customers of possibilities; rewards and progress tracking also might raise their confidence (MacInnis & de Mello, 2005). Hope thus leads people to practice agency thinking (“I think I can do it”) and pathway thinking (“I know how to get there”) (Snyder, 2002), which enhance positive motivations to achieve personal objectives, work hard, and be persistent (Snyder, 2002). Thus, the feeling of hope elicited by gamification should lead customers to persist in engaging with the app to change their behavior, in accordance with their goals.
Compulsion instead is a tendency to be preoccupied with specific behaviors, as revealed by their repetitive, unconscious performance (O'Guinn & Faber, 1989; Ridgway, Kukar-Kinney, & Monroe, 2008). Compulsion is a form of addiction, which describes a general dependence on particular thoughts, objects, or behavior to alleviate psychological tension (Marlatt & Baer, 1988; Valence, d'Astous, & Fortier 1988). To reduce tension or discomfort due to an obtrusive thought, people might addictively engage in certain behaviors (O'Guinn & Faber, 1989). Compulsion is more specifically associated with repetitive, sometimes senseless behaviors that may not be beneficial but serve solely to address discomfort (Parylak, Koob, & Zorrilla, 2011). For example, to relieve discomfort associated with a strong urge to use gamified apps, customers open them and gain immediate gratification, but their actions lack control and entail repetitive behavior (Thomée, Härenstam, & Hagberg, 2011). Recent studies confirm such compulsive mobile usage, often in an attempt to escape busy lives; mobile apps provide safe spaces and pleasurable sensations (Roberts, Yaya, & Manolis, 2014). Gamified apps not only provide a static object to use but also active reminders, and their features likely provide pleasure that further encourages customers to shield themselves from the pressures of daily life. App designers often seek to create designs that will increase usage frequency and get people “hooked” (Eyal, 2014). Yet compulsion also may have negative psychological outcomes for customers (Roberts et al., 2014; Thomée et al., 2011), such that it might not equate with enhanced customer engagement, at least in positive terms. 
These two process variables (hope and compulsion) emerge from our exploratory interviews and also reflect rich insights from gaming literature. A widespread discussion centers on the addictive elements of games, in that successful games by definition keep people engaged (Marchand, 2016). Studies identify potential negative effects of gamification, including deviant behaviors by participants (e.g., overparticipation, opportunistic behavior) or demotivation and frustration if not well designed (Hammedi, Leclercq, & van Riel, 2017). Yet it also promises hope, directed toward reaching a final goal and checking off intervening levels. This “level-up strategy” creates motivational milestones that encourage step-by-step journeys to reach an end goal (Heath & Heath, 2017).
By combining hope and compulsion as two potential explanations for why customers stick with a gamified application, we propose that hope creates a constructive, positive path to reaching a goal through the application, whereas compulsion creates a negative “hook” to the application that might not be instrumental for reaching a goal. On this basis, we derive several hypotheses to test and extend the insights from our exploratory interviews and review. 
3.5. Hypotheses
We expect that, in addition to the negative effects of compulsion, it increases customer engagement. The positive sense of hope as a means to enact goal-congruent behavior also should drive customer engagement. Then customer engagement should increase purchases (Pansari & Kumar, 2017). However, extant research and our qualitative study findings indicate that hope creates value by helping consumers approach their end goals, whereas compulsion is directed toward the application, rather than the goal that the application facilitates. Both hope and compulsion thus might result from gamification principles, and lead to customer engagement and sales, but we propose that hope is more effective for driving these outcomes. Formally, we predict: 
H1a: 	Hope mediates the effects of key gamification principles on customer engagement. 
H1b: 	Compulsion mediates the effects of key gamification principles on customer engagement.
H2a: 	Customer engagement mediates the influence of hope on purchases of gamified apps. 
H2b:	Customer engagement mediates the influence of compulsion on purchases of gamified apps.
H3: 	Hope has a stronger positive mediating role than compulsion in the relationships between gamification principles and customer engagement.
[bookmark: _Hlk530663929]4. Study 2: Field Study with Gamified Health App
4.1. Design and Sample
We conducted a large field study to test the underlying mechanisms of hope and compulsion empirically and to explore the effects of gamification principles on engagement and digital purchases. We collected data from customers of a gamified health app, available in the Apple and Google Play stores. As part of its gamification design, the app offers customers a health and fitness journey in which animated fitness videos, audio sessions about healthy eating and lifestyles, and personalized exercises and music get unlocked as customers progress through the various stages of the journey. We tested the principles identified by our interviews separately, to develop a comprehensive understanding of how each principle influences engagement through hope or compulsion. Across two time periods, we collected all customer response survey data in period t1, and then a collaborating company provided actual in-app purchase data for each respondent for period t2 (from the end of the survey to three months later). 
We emailed online questionnaires to a subsample of 10,000 customers whom the collaborating firm deemed representative in terms of their usage of the gamified app (based on how long they had been using the app, frequency of usage, gender, and age). All respondents were basic users. The collaborating firm incentivized participation with the possibility of winning a free, one-year gold membership of the gamified app. (The basic version is free to use; the gold membership unlocks exclusive additional features.) This surveying effort resulted in 2,570 complete responses (25.70% response rate). We split the sample into early and late respondents to assess non-response bias but found no significant differences. We anonymized all data, and no one outside the research team had access to them. The collaborating company collected in-app purchase data (in USD) about extra digital services for each respondent, such as more personalized workout tips, a special workout focus on specific body parts, matching music for individual workout sessions, an extended library of workout options, and individualized nutrition advice, for the three months following the end of the survey. 
4.2. Measures
[bookmark: _Hlk530576197][bookmark: _Hlk536205131][bookmark: _Hlk536205651][bookmark: _Hlk536205754]We used established multi-item scales from existing literature to measure hope, compulsion, and engagement. Consistent with MacInnis and de Mello (2005), we defined hope as yearning for goal-congruent, possible outcomes. To capture compulsion, we adapted items from Valence et al. (1988). We measured customer engagement with items from Kumar and Pansari’s (2016) engagement scale. On the basis of our interview findings and following Thomson, MacInnis, and Park’s (2005) measurement development procedure, we conducted a focus group with seven gamified app design experts to discuss the pool of measurement items that referred to the app’s ability to grant customers social interactions, a sense of control, goals, progress tracking, and prompts. We pretested the scale items with 50 arbitrarily selected customers, whom we excluded from the main sample. We used AMOS to assess the overall model fit and obtained good values: χ2(366) = 3224.10, confirmatory fit index (CFI) = .94, normed fit index (NFI) = .94, Bollen’s incremental fit index (IFI) = .95, Tucker-Lewis index (TLI) = .93, and root mean square error of approximation (RMSEA) = .052 (95% confidence interval [CI] = .051, -.054).
[bookmark: _Hlk536203489][bookmark: _Hlk536129358]In addition, we conducted Harman’s one-factor test, which revealed no single factor that explained the majority of the variance. We also compared the standardized regression coefficients of a model with and without a common latent factor, by controlling for the effects of an unmeasured latent method factor. The small differences that resulted indicate that no common factor accounts for the covariance among the surveyed constructs. In line with Anderson and Gerbing’s (1988) suggested approach, we checked whether the observable indicators loaded significantly on their intended factors (> .50) and examined cross-loadings (< .35). All item loadings were highly significant, and all estimates for the average variance extracted (AVE) were higher than the recommended threshold (.50), in support of the convergent validity of each scale (Bagozzi & Yi, 1988). The Cronbach’s α values ranged from .72 to .91. Furthermore, we examined discriminant validity by following Fornell and Larcker’s (1981) recommended procedure. That is, we checked the AVEs for all pairs of constructs and calculated the squared correlation between the constructs of interest. The squared correlation between any pair of constructs was not greater than the respective AVE for each construct, in support of discriminant validity. Table 3 provides a complete list of the data and measurement items for all the study variables. The correlations and descriptive statistics, including the AVEs and composite reliabilities for our measures, are in Table 4. In addition to the multi-item scales, we include single-item scales for age (median = 26 years, standard deviation [SD] = 8.68) and gender (female N = 1,303, 50.7%; male N = 1,267, 49.3%) as controls. 
------------------ Insert Table 3 and Table 4 about here ------------------
4.3. Results
We analyzed the proposed structural equation model with partial least squares (PLS) in SmartPLS (version 3.2.7). As a robustness check, we also estimated the structural model with AMOS (version 25) and obtained identical results for the signs and significance of the parameter estimates. We present the PLS results because they better support the simultaneous use of single- and multi-item scales and analyses for mediation effects (Hair, Hult, Ringle, & Sarstedt, 2017) and because SmartPLS does not rely on normality assumptions (Hair, Sarstedt, Ringle, & Mena, 2012). Figure 1 depicts the structural equation model with the path coefficients. 
------------------ Insert Figure 1 about here ------------------
[bookmark: OLE_LINK5]Table 5 details the PLS results, which indicate that all gamification principles elicit hope, but only progress tracking, rewards, and prompts elicit compulsion. Hope (γ = .629, p < .001) is much more strongly associated with customer engagement than compulsion (γ = .067, p < .001), and customer engagement is positively associated with actual purchases (γ = .165, p < .001). To assess the statistical differences between the impacts of hope and compulsion, we analyze the parameter estimates and bootstrap distributions with a technique suggested by Rodríguez-Entrena, Schuberth, and Gelhard (2018). The differences between the effects from hope and compulsion to customer engagement (95% CI = .502, .618) and purchases (95% CI = .268, .451) are both significant.
------------------ Insert Table 5 about here ------------------
To test for mediation, we followed Zhao, Lynch, and Chen (2010) and used a bootstrapping procedure to estimate all paths simultaneously. Significant mediation exists if both the lower and upper limits of the 95% CI are negative or positive. As detailed in Table 6, we find significant, positive serial mediation effects of all six gamification principles (goals, progress tracking, prompts, rewards, sense of control, social interaction) through hope and customer engagement on purchases. The direct link between hope and purchases is also significant, suggesting complementary mediation. Except for social interaction, the serial mediations of the remaining five gamification principles through compulsion and customer engagement on purchases are weak but positive. However, the direct effect of compulsion on purchases is negative, suggesting a competing mediation.
------------------ Insert Table 6 about here ------------------
Both hope and compulsion are significant mediators that explain how gamification principles influence customer engagement in digital services and actual digital sales, in support of H1a-b. Customer engagement emerges as a significant mediator in the relationships among hope, compulsion, and gamified app purchases (H2a-b). We specify the different routes to how each principle affects engagement and show that hope is a stronger mediator than compulsion, as we predicted in H3. 
As a robustness check, we exclude purchases and determine that the paths from hope and compulsion to customer engagement remain stable (γhope = .629, γcompulsion = .066, p < .001). The skewness for the purchases variable is 5.01, and that of ln(purchases) is .43. If we use ln(purchases) instead of purchases, the paths from hope and compulsion to customer engagement remain similar (.638 and .068), and the path from customer engagement to purchases is still significant but smaller (.058), due to the log transformation. Thus, the non-normal distribution of the purchase data does not appear problematic. We also examine the data for moderation effects and find that rewards strengthen the effects of any other gamification principle on hope, whereas we cannot confirm these effects for compulsion. The interaction effects between hope and compulsion on customer engagement and purchases are both insignificant. 
[bookmark: _Hlk530663933]5. Study 3: Field Study with Gamified Dating Service
5.1. Design, Sample, and Measures
To extend the generalizability of our findings from Study 2, we conducted Study 3 to test the model in a different, more hedonic context, that is, online dating. We collaborated with a leading firm and sent the online questionnaire to 1,000 customers whom the company deemed representative, in terms of their usage of the online dating service (length of usage, frequency of usage, gender, age). The dating service offers a gamified “dating journey,” with animated videos, audio sessions, and interactive exercises to help people meet a partner. To incentivize participation in the study, the firm offered a chance to win a six-month membership for free. The online data collection was conducted over 10 days, during which we sent two reminders to encourage participation. Each customer could complete the online questionnaire only once. All respondents were guaranteed complete anonymity, all their data were anonymized, and no one outside the research team had access to the data. The surveying effort resulted in 237 usable responses, for a 23.70% response rate. We again found no significant differences between early and late respondents. We used the same measurement scales as in Study 2 (Table 3), adapted to the online dating context. Again, no single factor explained the majority of the variance, and no significant differences arose between standardized regression coefficients with and without a common latent factor. We did not capture purchases in this study though, because the collaborating company did not provide these data. The median age of the participants was 36 years (SD = 7.00), and 53.2% (126) were women, and 46.8% (111) were men.
5.2. Results
	Tables 7 and 8 contain the PLS and mediation results. Similar to Study 2, hope (γ = .551, p < .001) is more strongly associated with customer engagement than compulsion, which even has a negative impact (γ = -.200, p < .001). The difference of the effects between hope and compulsion on customer engagement is significant (95% CI = .569, .896). Thus, Study 3 supports the key hypothesis in a different, more hedonic context: Hope is a more positive and strong driver of customer engagement than compulsion.
------------------ Insert Table 7 and Table 8 about here ------------------
6. Simulation
[bookmark: _Hlk536195567]	To establish the managerial significance of our findings, we also conducted a simulation study, leveraging the PLS results of Studies 2 and 3. Specifically, we set five gamification principles to their means and altered the remaining principle to reflect –2SD or +2SD relative to its mean. We repeated this approach for all six gamification principles. The non-significant PLS coefficients equal 0, such that the respective mean and 2SD changes do not affect the dependent variables. Subsequently, we traced the effects through the psychological states to attitudinal and behavior outcomes. The results reveal sensitivities to changes to the gamification principles, in both absolute and relative terms, as we detail in Table 9.
------------------ Insert Table 9 about here ------------------
[bookmark: _Hlk530663957]The results can be interpreted as following. For instance, under the column labeled ‘Hope’, 88.6% in the row labeled ‘Social Interaction’ means that if the gamification principle is decreased by two standard deviations to the mean, hope will decrease to 88.6% compared to its value at the mean of social interaction, as revealed in Study 2. The simulation study results thus show how each gamification principle affects hope, compulsion, customer engagement, and purchases (Study 2 only). As such, the simulation study allows inferences about the most effective gamification principles. For instance, for the health app, the ranges (from –2SD to +2SD) are greatest for rewards. This suggests managers should pay close attention to rewards since the extremes on this dimension have an outsized effect on the outcomes. For the dating service, the larger range is found in sense of control and goals, and especially in social interaction. This suggests a different relative emphasis for managers in this category.
7. Conclusion
This research demonstrates how gamification can increase engagement. Previous studies have explored gamification with the underlying assumption that it is a complementary tool for persuading customers to purchase or engage with a specific campaign (Hofacker et al., 2016; Müller-Stewens et al., 2017). Instead, we consider gamification as a means to deliver digital services and create goal-congruent value for customers directly; we thus explore relationships among gamification principles, engagement behaviors, and digital sales. 
Study 1 enriches extant understanding of gamification principles from a customer perspective. Furthermore, it reveals two process explanations (hope and compulsion) for the relationship between gamification and engagement behaviors. Studies 2 and 3 offer initial empirical evidence of this detailed process explanation for how each gamification principle affects gamified app customers’ engagement and sales. The two field studies, in different settings (health and dating), consistently reveal that hope positively mediates the relationship between gamification principles and customer engagement, whereas compulsion may reduce the possibility of customer engagement. Moreover, the direct effect of compulsion on purchases is weak and negative, which suggests a competing mediation—an interesting prediction that requires further research. Finally, we establish managerial understanding of our results with a simulation study.
7.1. Theoretical Contributions
[bookmark: _Hlk530574706]By exploring gamification as a vehicle to encourage and spur the use of digital services, we show that digitalization’s influence on products and services is not limited to providing digital versions and customization; it creates value for customers directly, by establishing a simpler, efficient solution to customers’ needs. Prior studies already have shown that digitalization facilitates easy access to digital versions of products (e.g., video streaming, e-books) or services (e.g., online gambling), through digital platforms (Kannan & Li, 2017), and that it supports customization through online interactions (e.g., customer-designed products and services; Huang & Rust, 2017). However, we know of no literature that addresses how digital platforms might provide not only content but also motivation to encourage customers to consume the content, change their behaviors, and achieve their goals. Gamification is a good example of this ability that demonstrates the role of digital platforms in marketing and highlights new options for companies to create value with customers. 
Some gamification principles can drive customer engagement through hope. This finding contradicts a widespread notion about designing effective gamified apps that “hook” customers by getting them to use gamified apps repetitively and in an unprompted way (Eyal, 2014; Fritze, Eisingerich, & Benkenstein, 2019). However, simply checking a gamified app does not mean that customers interact with it or change their behaviors. As our findings confirm, compulsion ultimately has only a minor effect on customer engagement; customers initially may feel compelled to use and check their apps, but this compulsion likely declines over time. Rather, hope provides a more efficient driver of customer engagement. Principles that are positively related to hope motivate customers to change their behaviors and persist in their pursuit of their goals. With this finding, our study responds to calls to identify processes that can facilitate engagement with new technology (Kannan & Li, 2017). 
Our study addresses how new technology affects customer engagement and how marketing perspectives should shift, to match the technological developments. In a gamification context, hope acts as a significant antecedent of engagement behaviors. This finding adds to our understanding of how digital service companies can encourage customer engagement, increase in-app sales, and improve financial performance through gamification. 
7.2. Managerial Implications 
The real value of studying gamification elements results from the potential for creating utilitarian value for digital business. In this sense, our results provide several actionable insights. First, rather than designing gamified apps to promote compulsive use, managers should consider using hope as an alternative route to encourage customers to change their behaviors and achieve their real-world objectives. This sense of hope among customers benefits companies, by fostering repeat usage, stimulating purchases (e.g., membership upgrades), and increasing word of mouth. In addition, the more interactions customers have with gamified apps, the more data the apps collect. Managers can leverage these data using the simulation we present and thereby generating customer insights to inform their marketing strategies and modifications. By integrating disruptive innovations such as artificial intelligence, companies can also use these data to refine machine learning tasks and automatically tailor their offerings to customers’ usage patterns. 
Second, managers should realize that some gamification principles lead to compulsive behaviors that do not create value. Gamified apps should embed social interaction, a sense of control, goal setting, and progress tracking, because these principles encourage customers to hope for desired outcomes and engage more fully with the apps. In addition, managers should reevaluate the prompts they use in their gamified apps; even if the prompts remind customers to open their apps, they may not be inducing them to take actions that create value. In particular, our study suggests they might not produce behavioral changes or other beneficial outcomes. Managers should consider adding other elements, such as messages that increase customers’ sense of control, remind them of their objectives, and give hope. 
Third, we find a positive correlation between age and customer engagement, significant (p < .01) in the health app setting (Study 2) and weakly significant (p = .066) in the dating service setting (Study 3). The oldest person in the Study 2 data set (72 years old) reported the lowest possible customer engagement. When we consider subsamples divided by age, we find that the correlation with customer engagement is significant only for respondents younger than 34 years. Moreover, women tend to engage with gamified apps more than men. Thus, gamification principles are not equally effective for all members of a population. This finding highlights the potential for personalized gamification that emphasizes certain principles over others, according to customers’ personal characteristics, to ensure an optimal effect on their internal motivation and behavioral changes. Companies should consider age and gender when they segment their markets and design their communication strategies. 
Fourth, the simulation study confirmed the results we obtained from the structural models; for Study 2, it shows that each gamification principle on its own can be leveraged to enhance customer engagement and sales, through hope. However, for Study 3, the simulation study revealed that some individual gamification principles (i.e., progress tracking, rewards, and prompts) actually lead to stronger compulsion, instead of stronger hope, which relates negatively to customer engagement. Although this evidence underscores the important role of hope in driving customer engagement and sales, it also implies that managers should consider multiple gamification principles simultaneously, to achieve a positive overall effect on hope rather than compulsion if they want to enhance customer engagement and sales. Such a strategy might be particularly effective if the gamified app seeks outcomes other than customer engagement or sales, such as when an offering imitates the design of a close competitor to attract its customers (e.g., many dating app providers have copied the “swipe” feature from Tinder). Alternatively, if managers prefer to implement only some specific gamification principles to heighten customer engagement and sales, they should confirm that the principles they choose actually trigger hope, rather than compulsion.
Fifth, rather than relying on playfulness features to attract customers’ attention and engagement or encourage their purchases, managers can leverage the specific gamification principles to create direct value for customers. If gamified apps help customers achieve their objectives, those customers are more likely to engage with the apps over time. For example, several banks (e.g., Banco Bilbao Vizcaya Argentaria) have adopted gamification to encourage customers to check their account balances on their mobile devices (Polo & Sese, 2016). We suggest that companies should work to create value more directly for customers, by helping them achieve long-term objectives (e.g., saving money). Because gamified apps feature motivational affordances, they also make companies part of customers’ daily life experiences, with benefits for both customers and companies. Managers should seek additional motivators and work with technical teams to integrate them into app platforms to help customers achieve their objectives. Such motivators work especially well in areas that require persistent effort, such as health, education, or environmental protection. 
7.3. Limitations and Further Research
[bookmark: _Hlk1988408]This study sheds new light on how gamification facilitates customers’ behavioral changes. However, some limitations suggest avenues for further study. We focus on in-app purchases; it would also be interesting to explore how gamification influences sales in different, offline channels. For example, wearable technologies might make offline sales more relevant for digital service providers. Continued research could also investigate psychographic variables, such as personality or social class, to determine how they inform people’s reactions to gamification. In a related note, we studied gamification and its impact on customer engagement and sales in different contexts, yet our consistent focus was on digital services (health/fitness apps, online dating services), suggesting the need for new insights into the role of gamification in non-digital contexts. Do hope and compulsion take different roles in non-digital settings (e.g., gyms vs. health/fitness apps, casinos vs. online gambling, shops vs. online retailing)? Moreover, future research should validate the assumption that the gamification principles are exogenous.
We focus on potentially positive effects of gamification on engagement and digital sales, but conceivably, gamification could negatively affect digital sales, through engagement. Research that examines the potential negative effects of gamification on engagement and sales (e.g., in-app purchases) offers great potential. Similarly, games might foster co-creation, or they could exert value-detracting effects instead of or alongside the positive influences of gamification. Moreover, the finding that hope has a more important role than compulsion for gamification success is provocative, such that it suggests rich potential for continued research. Additional research might explore addictive contexts, in which compulsion could surpass hope in terms of its positive influence on digital sales. 

References
Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A review and recommended two-step approach. Psychological Bulletin, 103(3), 411-423. 
Bagozzi, R. P. & Yi, Y. (1988). On the evaluation of structural equation models. Journal of the Academy of Marketing Science, 16(1), 740-794. 
Berger, A., Schlager, T., Sprott, D. E., & Herrmann, A. (2018). Gamified interactions: whether, when, and how games facilitate self–brand connections. Journal of the Academy of Marketing Science, 46(4), 652–673.
Bryant, F. B., & Cvengros, J. A. (2004). Distinguishing hope and optimism: Two sides of a coin, or two separate coins? Journal of Social and Clinical Psychology, 23(2), 273-302.
Davis, D. F., Golicic, S. L., & Boerstler, C. N. (2011). Benefits and challenges of conducting multiple methods research in marketing. Journal of the Academy of Marketing Science, 39(3), 467-479.
de Mello, G., MacInnis, D. J., & Stewart, D. W. (2007). Threats to hope: Effects on reasoning about product information. Journal of Consumer Research, 34(2), 153-161. 
Deterding, S. (2012). Gamification: Designing for motivation. Interactions, 19(4), 14-17. 
Edwards, R., & Holland, J. (2013). What is qualitative interviewing? London: Bloomsbury Academic. 
Eyal, N. (2014). Hooked: How to build habit-forming products. London: Penguin. 
Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables and measurement error. Journal of Marketing Research, 18(1), 39-50.
Fredrickson, B. L. (2001). The role of positive emotions in positive psychology: The broaden-and-build theory of positive emotions. American Psychologist, 56(3), 218-226.
——, & Branigan (2005). Positive emotions broaden the scope of attention and thought-action repertoires. Cognition and Emotion, 19(3), 313-332.
Fritze, M. P., Eisingerich, A. B., & Benkenstein, M. (2019). Digital transformation and possession attachment: Examining the endowment effect for consumers’ relationships with hedonic and utilitarian digital service technologies. Electronic Commerce Research, forthcoming. https://link.springer.com/article/10.1007/s10660-018-9309-8. 
Gioia, D. A., Corley, K. G. & Hamilton, A. L. (2013). Seeking qualitative rigor in inductive research: Notes on the Gioia methodology. Organizational Research Methods, 16(1): 15-31.
Glaser, B. G., & Strauss, A. L. (2009). The discovery of grounded theory: Strategies for qualitative research. (4th ed.). London: Aldine Transaction.
Hair, J. F., Hult, T. M., Ringle, C. M., & M. Sarstedt (2017). A primer on partial least squares structural equation modeling (2nd ed.). Thousand Oaks, CA: Sage.
Hair, J. F., Sarstedt, M., Ringle, C. M., & Mena, J. A. (2012). An assessment of the use of partial least squares structural equation modeling in marketing research. Journal of the Academy of Marketing Science, 40(3), 414–433. 
Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does gamification work? A literature review of empirical studies on gamification. 7th Hawaii International Conference on System Sciences, Hawaii, USA.
Hammedi, W., Leclerq, T., & Riel, A. C. R. Van. (2017). The use of gamification mechanics to increase employee and user engagement in participative healthcare services: A study of two cases. Journal of Service Management, 28(4), 640–661.
Heath, C., & Heath, D. (2017). The power of moments: Why certain experiences have extraordinary impact. New York: Simon and Schuster.
Hofacker, C. F., Ruyter, K. D., Lurie, N. H., Manchanda, P., & Deonald, J. (2016). Gamification and mobile marketing effectiveness. Journal of Interactive Marketing, 34, 25-36. 
Huang, M.-H., & Rust, R. T. (2017). Technology-driven service strategy. Journal of the Academy of Marketing Science, 45(6), 906-924.
Hussain, Z., Williams, G. A., & Griffiths, M. D. (2015). An exploratory study of the association between online gaming addiction and enjoyment motivations for playing massively multiplayer online role-playing games. Computers in Human Behavior, 50, 221-230. 
Kannan, P. K., & Li, H. A. (2017). Digital marketing: A framework, review and research agenda. International Journal of Research in Marketing, 34(1), 22-45. 
Kim, J. T., & Lee, W.-H. (2013). Dynamical model for gamification of learning (DMGL). Multimedia Tools and Applications, 74(19), 8483-8493.
Kittelberger, A., Westermann, F., & Biesdorf, S. (2017). How health apps are promising to reshape healthcare. McKinsey&Company: Pharmaceuticals & Medical Products. https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/how-health-apps-are-promising-to-reshape-healthcare Accessed 8 January 2018.
Kumar, V., & Pansari, A. (2016). Competitive advantage through engagement. Journal of Marketing Research, 53(4), 497-514.
Kuo, M.S., & Chuang, T.Y. (2016). How gamification motivates visits and engagement for online academic dissemination—An empirical study. Computers in Human Behavior, 55(A), 16-27.
Lewis, M. (1993). Self-conscious emotions: Embarassment, pride, shame, and guilt. In M. Lewis & J. M. Haviland (Eds.), Handbook of Emotions. New York: Guilford Press.
MacInnis, D. J., & De Mello, G. E. (2005). The concept of hope and its relevance to product evaluation and choice. Journal of Marketing, 69(1), 1-14.
Marchand, A. (2016). The power of an installed base to combat lifecycle decline: The case of video games. International Journal of Research in Marketing, 33(1), 140–154. 
Marchand, A., & Hennig-Thurau, T. (2013). Value creation in the video game industry: Industry economics, consumer benefits, and research opportunities. Journal of Interactive Marketing, 27(3), 141–157.
MarketsandMarkets (2016). Gamification market by solution. https://www.marketsandmarkets.com/Market-Reports/gamification-market-991.html. Accessed 10 May 2018
Marlatt, G. A., & Baer, J. S. (1988). Addictive behaviors: Etiology and treatment. Annual Review of Psychology, 39(1), 223–252.
Müller-Stewens, J., Schlager, T., Häubl, G., & Herrmann, A. (2017). Gamified information Presentation and consumer adoption of product innovations. Journal of Marketing, 81(2), 8-24.
O'Guinn, T. C., & Faber, R. J. (1989). Compulsive buying: A phenomenological exploration. Journal of Consumer Research, 16(2), 147-157.
Pansari, A., & Kumar, V. (2017). Customer engagement: the construct, antecedents, and consequences. Journal of the Academy of Marketing Science, 45(3), 294–311. 
Parylak, S. L., Koob, G. F., & Zorrilla, E. P. (2011). The dark side of food addiction. Physiology & Behavior, 104(1), 149-156.
Polo, Y., & Sese, F. J. (2016). Does the nature of the interaction matter? Understanding customer channel choice for purchases and communications. Journal of Service Research, 19(3), 276-290.
Ridgway, N. M., Kukar-Kinney, M., & Monroe, K. B. (2008). An expanded conceptualization and a new measure of compulsive buying. Journal of Consumer Research, 35(4), 622-639.
Roberts, J. A.,Yaya, L. H. P., & Manolis, C. (2014). The invisible addiction: Cell-phone activities and addiction mong male and female college students. Journal of Behavioral Addictions, 3(4), 254-265. 
Rodríguez-Entrena, M., Schuberth, F., & Gelhard, C. (2018). Assessing statistical differences between parameters estimates in partial least squares path modeling. Quality and Quantity, 52(1), 57–69. 
Seaborn, K., & Fels, D. I. (2015). Gamification in theory and action: A survey. International Journal of Human-Computer Studies, 74, 14-31.
Servick, K. (2015). Mind the phone. Science, 350 (6266), 1306-1309.
Shankar, V. (2016). Mobile marketing: The way forward. Journal of Interactive Marketing, 34, 1-2.
Smith, C. A., & Ellsworth, P. C. (1985). Patterns of cognitive appraisal in emotion. Journal of Personality and Social Psychology, 48(4), 813-838.
Snyder, C. R. (2002). Hope theory: Rainbows in the mind. Psychological Inquiry, 13(4), 249-275.
Thomée, S., Härenstam, A., & Hagberg, M. (2011). Mobile phone use and stress, sleep disturbances, and symptoms of depression among young adults--a prospective cohort study. BMC Public Health, 11, 66-77.
Thomson, M., MacInnis, D. J., & Park, C. W. (2005). The ties that bind: Measuring the strength of consumers’ emotional attachment to brands. Journal of Consumer Psychology, 15(1), 77-91. 
Thorpe, A. S., & Roper, S. (2018). The ethics of gamification in a marketing context. Journal of Business Ethics, 1-13. 
Valence, G., D'Astous, A., & Fortier, L. (1988). Compulsive buying: Concept and measurement. Journal of Consumer Policy, 11(4), 419-433.
Van Reijmersdal, E. A., Rozendaal, E., & Buijzen, M. (2012). Effects of prominence, involvement, and persuasion knowledge on children's cognitive and affective responses to advergames. Journal of Interactive Marketing, 26(1), 33-42.
Vargo, S. L., & Lusch, R. F. (2017). Service-dominant logic 2025. International Journal of Research in Marketing, 34(1), 46-67.
Verhoef, P. C., Reinartz, W. J., & Krafft, M. (2010). Customer engagement as a new perspective in customer management. Journal of Service Research, 13(3), 247–252.
Zhang, C., Phang, C. W., Wu, Q., & Luo, X. (2017). Nonlinear effects of social connections and interactions on individual goal attainment and spending: Evidences from online gaming markets. Journal of Marketing, 81(6), 132-155.
Zhao, X., Lynch, J. G., & Chen, Q. (2010). Reconsidering Baron and Kenny: Myths and truths about mediation analysis. Journal of Consumer Research, 37(2), 197–206.


1




Figure 1. Structural Equation Model (Study 2)
[image: ]
Notes: For readability, we highlight the paths that are significant at p < .01 and include their path coefficients (see Table 5 for all coefficients and statistics). 

Table 1. Gamification Principles for Encouraging Customer Engagement (Study 1)
	Gamification principles
	Definition
	Examples

	Social Interaction
	App’s ability to help customers stay in touch with friends and others
	“We are social animals. I like being connected and everyone likes to talk about things they do.”
“There is something about being able to stay in touch and see what others are up to. It’s a good way to be social.”
“The social element was a surprise to me. In the end it’s what keeps me using it and keeps me going. I don’t want to miss the social aspect of it. It gives me something to connect with people on a daily basis. It can get quite competitive at times, but that’s also the fun part. We check each other’s scores. We are having a laugh together.”
“My work colleagues use it and we make fun of each other and each other’s scores. It is nothing serious just good fun. But it can get competitive.”
“Most of my friends and colleagues used it. Everyone keeps talking about it. So, I downloaded it too.”
“My friend used this app. I had to download it too just to have something to talk about.”
“I love the way it gives you a chance to stay in touch with others and gives you something to talk about.”
“It is not just about feeling healthier. I also want to look healthy. How I look and how others view me is very important to me. It gives me confidence.” 

	Sense of Control
	App’s ability to make customers feel they can control their own destinies and be responsible for their own health
	“It empowers me to take care of my own health. It makes sure I feel I am in charge and I can do something about it. It is my responsibility to do something about it.”
“It makes me feel good about myself if I manage one level and can progress to the next. I guess that’s just how our brains work. We always want to achieve one thing and move on to the next.”
“I feel horrible if I just give up on myself and don’t do anything for my health. It’s like there is no purpose or future. I feel a lot better and happier. I want to be proactive about it. To think that we can do nothing about it is depressing. I rather want to go out there and try my best to stay healthy.” 

	Goals
	App’s ability to specify and set achievable goals
	“The app is a wonderful motivator. It tells me exactly how many more steps I need to take today to achieve my goal of the day. I often have an extra walk just to hit the target. I do not want to see my score miss the target.”
“It gives me a certain goal. I want to achieve it. Otherwise I kind of feel bad about it. Having a clear goal helps me a lot. It really does motivate me.”

	Progress tracking
	App’s ability to record, document, and depict customers’ progress and competence
	“Sometimes I feel tired. Then I see that I actually did quite a bit. And other days I feel fit. But I see that I did not achieve quite as much. Tracking is a very simple but effective way to encourage me to keep coming back using this app.”
“I like the feeling of achieving something. If there are different levels to unlock along the way, it keeps me engaged and wanted to come back and use the app more often.”
“If it is too hard to get from one level to the next it can be frustrating. But if it is too easy then it gets boring really quickly. It needs to be balanced to be fun.”

	Rewards
	App’s ability to offer new materials when customers achieve specific objectives
	“I like the feeling of achieving something. If there are different levels to unlock along the way, it keeps me engaged and wanted to come back and use the app more often.”
“Unlocking a new level and becoming a ‘black belt’ wearer is something I strive for. Just staying at the same level would be dead boring. I like being challenged and reach new heights.”

	Prompts
	App’s ability to remind customers of their commitment and encourage them to take actions through alerts
	“You see what you are doing today, and it reminds you to keep going. It prompts me to be more active.” 
“One of its strengths is the timely updates and reminders. It helps me make it a routine.”


Table 2. Potential Process Explanation: Hope and Compulsion (Study 1)
	Potential Process Explanation
	Definition
	Examples

	Hope
	Individuals’ yearning for a goal-congruent, possible outcome (MacInnis & de Mello, 2005)
	“Every day I pray for good health. I also want to do something about it though. It [the app] makes me feel I can try my best to achieve it. It’s what I want. The app gives me a great deal of hope.” 
“Hope. That’s the one thing I still have. It’s the one thing that motivates me the most when it comes to health. I don’t have the illusion it’s easy. It’s clearly not. The app is a great motivator in this regard. I just have hope for it.”
“Everyone wants to stay healthy and fit forever. I think it is possible. I want to believe it is doable. That’s why I use this app. It makes me hopeful. There is hope it can be done.”
 “I want to be healthy. I want to have a better life. I want to be active when I am old. I want all these things and I know it’s not easy, but the app will hopefully help me achieve my dreams.”
“Life would be depressing without goals. My goal is to have a healthy and fulfilled life. Many don’t have that. There are sick and ill people everywhere. That does not stop me. It’s the app that gives me hope I can make it.”
“I am aching for it. I would do anything for it at this stage. I desperately desire health for myself and others. I am aching for the app to achieve the health I want. I am willing to sacrifice for it if need be. I just hope for good health so much.”
“I so hope this app works and can give me a little bit of support. I really want to stay healthy. I want nothing more than health in my life and the health of all my family.”
“When I use my app, I say please help me today. It’s why I use it and downloaded it in the first place. I want to get old and stay active and healthy and fit. It is my ultimate goal and wish.”
“I would not have downloaded the app if it did not give me the hope I could do it. I am still hoping. It is the most important reason why I keep using this app. Good health is the most important to me. I truly want it so much.”

	Compulsion
	A response to uncontrollable desire to engage in certain behaviors repetitively (O'Guinn & Faber, 1989)
	“I often feel this compulsion to use the app. I feel that I just have to use it.”
“I definitely am addicted to the app. It is very addictive. I really want to use it.”
“Using the app relaxes me. It calms me down and helps me cope with my anxieties.”
“When my battery dies it’s a nightmare. I have to charge the phone as soon as possible to get to the app.”
“I can feel a bit like an addiction at times. Yes, probably I am addicted to using it.”
“It’s a bit scary how much I rely on this app. I wouldn’t want to miss it.”
“It relaxes. In a way it helps me cope with the stress I face every day.”
“I see my friends freaking out because of the calories of an apple they just eat. People are constantly checking this and that. Don’t obsess about the calories of every food item I tell them, but nobody listens. Everyone is too busy staring into their phones.”



Table 3. Data and Measures (Studies 2 and 3) 
	Constructs
	Measurement 
	Study 2 (Health App)
	Study 3 (Dating Service)

	
	
	Item Loadings
	α
	AVE
	CR
	Item Loadings
	α
	AVE
	CR

	Purchases
	Actual digital sales ($USD) (only Study 2)

	
	
	
	
	
	
	
	

	Customer engagement
(Kumar & Pansari, 2016)
	I am willing to recommend this app to family and friends.
I am willing to try new features of this app.
I would not want to stop using this app.
I am motivated to keep using this app.

	.82
.79
.79
.80
	.80
	.52
	.81
	.95
.84
.88
.91
	.91
	.80
	.94

	Hope 
(MacInnis & de Mello, 2005)
	This app makes me long for achieving good health (Study 2)/meeting the person I truly love (Study 3). 
The app strengthens my hope for a better and healthier life (Study 2)/finding the perfect match (Study 3).

	.86

.80
	.72
	.64
	.84
	.95

.93
	.86
	.88
	.87

	Compulsion 
(Valence et al., 1988)
	For me, using this app is a way of facing the stress of my daily life and of relaxing.
There are times when I have a strong urge to use this app.
I often have an unexplainable urge, a sudden and spontaneous desire, to use this app.

	.92

.91
.91
	.89
	.82
	.94
	.89

.86
.92
	.87
	.80
	.92

	Social interaction 
	The app helps me stay in touch with friends and colleagues.
The app facilitates social interaction with friends and family.
The app strengthens the connections I have with friends and others.

	.82
.88
.78
	.77
	.68
	.87
	.93
.87
.90
	.88
	.81
	.92

	Sense of control 
	This app gives me a sense of control.
The app makes me feel I am in charge of my own destiny.
This app gives me the confidence that I can make a difference to my own health/dating success.

	.87
.87
.85
	.83
	.74
	.90
	.96
.82
.93
	.89
	.81
	.93

	Goals 
	This app gives me motivating targets to reach.
The app sets goals that I want to achieve.
The app encourages me by setting challenging but doable goals.

	.87
.93
.91
	.88
	.81
	.93
	.93
.89
.84
	.87
	.79
	.92

	Progress tracking 
	The app allows me to track my recent progress.
The app offers updates on progress made thus far.
The app updates me about latest achievements that I have made in the app. 
	.92
.93
.91
	.91
	.85
	.94
	.95
.81
.91
	.87
	.84
	.94

	Rewards 
	This app rewards me when I keep using it.
The app offers different levels that need to be unlocked.
The app encourages me to unlock different levels within the app.

	.90
.91
.91
	.89
	.82
	.93
	.93
.83
.85
	.84
	.76
	.91

	Prompts 
	The app sends me reminders to keep using the app.
The app informs me when I have not used the app for some time.
This app gives me timely notices to keep using the app.

	.91
.92
.88
	.89
	.81
	.93
	.95
.88
.91
	.90
	.84
	.91

	Age
	Age in years

	n.a.
	
	
	
	
	
	
	

	Gender
	1 = female, 2 = male
	n.a.
	
	
	
	
	
	
	



Notes: Except for purchases, age, and gender, the measurements used anchors of 1 = “strongly disagree” and 7 = “strongly agree.” AVE = average variance extracted; CR = composite reliability; n.a. = not applicable.

Table 4. Correlations, Descriptive Statistics, and Reliabilities (Study 2)
	[bookmark: _Hlk536205853]Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	Purchases
	1
	
	
	
	
	
	
	
	
	
	
	

	2
	Customer engagement
	.344*
	1
	
	
	
	
	
	
	
	
	
	

	3
	Hope
	.394*
	.661*
	1
	
	
	
	
	
	
	
	
	

	4
	Compulsion
	.128*
	.332*
	.420*
	1
	
	
	
	
	
	
	
	

	5
	Social interaction
	.251*
	.616*
	.541*
	.302*
	1
	
	
	
	
	
	
	

	6
	Sense of control
	.211*
	.562*
	.472*
	.244*
	.605*
	1
	
	
	
	
	
	

	7
	Goals
	.192*
	.548*
	.531*
	.308*
	.553*
	.490*
	1
	
	
	
	
	

	8
	Progress tracking
	.136*
	.431*
	.444*
	.363*
	.410*
	.324*
	.402*
	1
	
	
	
	

	9
	Rewards
	.168*
	.453*
	.512*
	.567*
	.412*
	.333*
	.432*
	.514*
	1
	
	
	

	10
	Prompts
	.177*
	.453*
	.426*
	.351*
	.561*
	.341*
	.466*
	.401*
	.390*
	1
	
	

	11
	Age
	.059*
	.195*
	.166*
	.102*
	.124*
	.099*
	.170*
	.187*
	.113*
	.123*
	1
	

	12
	Gender
	.054*
	.117*
	.055*
	.016
	.087*
	.066*
	.030
	.070*
	.079*
	.054*
	.041
	1

	Mean
	1.71
	2.20
	2.37
	3.24
	2.50
	1.80
	2.62
	4.51
	3.49
	3.93
	27.65
	1.49

	Standard Deviation
	5.72
	1.00
	1.26
	2.03
	1.12
	.85
	1.26
	2.45
	2.07
	1.71
	8.68
	.50

	Min
	.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	16.00
	1.00

	Max
	59.90
	7.00
	7.00
	7.00
	7.00
	7.00
	7.00
	7.00
	7.00
	7.00
	72.00
	2.00

	Skewness
	5.087
	1.073
	1.327
	1.090
	.936
	1.463
	.759
	.254
	.920
	.118
	1.039
	.028



*p < .01. 
Table 5. PLS Results (Study 2)
	Effect of
	On
	Path Coefficient
	t-Value
	p-Value

	Age
	Compulsion
	.019
	1.195
	.232

	Age
	Customer engagement
	.078*
	4.967
	<.001

	Age
	Hope
	.046*
	3.127
	.002

	Age
	Purchases
	-.020
	1.175
	.240

	Compulsion
	Customer engagement
	.067*
	3.954
	<.001

	Compulsion
	Purchases
	-.052*
	2.986
	.003

	Customer engagement
	Purchases
	.165*
	4.178
	<.001

	Gender
	Compulsion
	-.034
	2.090
	.037

	Gender
	Customer engagement
	.081*
	5.644
	<.001

	Gender
	Hope
	-.004
	.296
	.767

	Gender
	Purchases
	.018
	1.002
	.316

	Goals
	Compulsion
	.006
	.277
	.782

	Goals
	Hope
	.184*
	8.394
	<.001

	Hope
	Customer engagement
	.629*
	37.699
	<.001

	Hope
	Purchases
	.308*
	8.466
	<.001

	Progress tracking
	Compulsion
	.056*
	2.595
	.009

	Progress tracking
	Hope
	.094*
	5.210
	<.001

	Prompts
	Compulsion
	.142*
	6.444
	<.001

	Prompts
	Hope
	.057*
	2.762
	.006

	Rewards
	Compulsion
	.481*
	17.993
	<.001

	Rewards
	Hope
	.225*
	10.391
	<.001

	Sense of control
	Compulsion
	.025
	1.208
	.227

	Sense of control
	Hope
	.129*
	5.551
	<.001

	Social interaction
	Compulsion
	-.016
	.664
	.507

	Social interaction
	Hope
	.200*
	7.796
	<.001



*p < .01. 
Notes: The coefficients are unstandardized.



Table 6. Mediation Results (Study 2)
	Effect of
	Through
	On
	Effect
	Boot SE
	Boot 
LL CI
	Boot 
UL CI

	Age
	Compulsion
	Customer engagement
	.001
	.001
	-.001
	.004

	Gender
	
	
	-.002
	.001
	-.005
	<.001

	Goals
	
	
	<.001
	.002
	-.002
	.004

	Progress tracking
	
	
	.004
	.002
	.001
	.008

	Prompts
	
	
	.010
	.003
	.005
	.016

	Rewards
	
	
	.032
	.008
	.016
	.048

	Sense of control
	
	
	.002
	.002
	-.001
	.005

	Social interaction
	
	
	-.001
	.002
	-.004
	.002

	Age
	Hope
	Customer engagement
	.029
	.009
	.011
	.048

	Gender
	
	
	-.003
	.009
	-.021
	.015

	[bookmark: _Hlk517432733]Goals
	
	
	.115
	.014
	.088
	.143

	Progress tracking
	
	
	.059
	.011
	.036
	.081

	Prompts
	
	
	.036
	.013
	.011
	.061

	Rewards
	
	
	.141
	.014
	.115
	.169

	Sense of control
	
	
	.081
	.015
	.051
	.110

	Social interaction
	
	
	.126
	.017
	.094
	.160

	Age
	Compulsion
	Purchases
	-.001
	.001
	-.003
	.001

	Gender
	
	
	.002
	.001
	<.001
	.004

	Goals
	
	
	<.001
	.001
	-.003
	.002

	Progress tracking
	
	
	-.003
	.002
	-.007
	<.001

	Prompts
	
	
	-.007
	.003
	-.013
	-.002

	Rewards
	
	
	-.025
	.009
	-.042
	-.008

	Sense of control
	
	
	-.001
	.001
	-.004
	.001

	Social interaction
	
	
	.001
	.001
	-.002
	.004

	Age
	Customer engagement
	Purchases
	.013
	.004
	.006
	.022

	Age
	Compulsion → Customer engagement
	Purchases
	<.001
	<.001
	<.001
	.001

	Gender
	
	
	<.001
	<.001
	-.001
	<.001

	Goals
	
	
	<.001
	<.001
	<.001
	.001

	Progress tracking
	
	
	.001
	<.001
	<.001
	.001

	Prompts
	
	
	.002
	.001
	.001
	.003

	Rewards
	
	
	.005
	.002
	.002
	.009

	Sense of control
	
	
	<.001
	<.001
	<.001
	.001

	Social interaction
	
	
	<.001
	<.001
	-.001
	<.001

	Gender
	Customer engagement
	Purchases
	.013
	.004
	.006
	.022

	Age
	Hope → Customer engagement
	Purchases
	.005
	.002
	.001
	.009

	Gender
	
	
	<.001
	.002
	-.004
	.003

	Goals
	
	
	.019
	.005
	.009
	.030

	Progress tracking
	
	
	.010
	.003
	.004
	.016

	Prompts
	
	
	.006
	.003
	.002
	.012

	Rewards
	
	
	.023
	.006
	.012
	.036

	Sense of control
	
	
	.013
	.004
	.006
	.022

	Social interaction
	
	
	.021
	.006
	.010
	.033

	Age
	Hope
	Purchases
	.014
	.005
	.005
	.024

	Gender
	
	
	-.001
	.004
	-.010
	.008

	Goals
	
	
	.056
	.009
	.039
	.075

	Progress tracking
	
	
	.029
	.007
	.017
	.042

	Prompts
	
	
	.018
	.007
	.005
	.031

	Rewards
	
	
	.069
	.010
	.050
	.090

	Sense of control
	
	
	.040
	.009
	.023
	.058

	Social interaction
	
	
	.062
	.011
	.041
	.085



Notes: We used a bootstrapping procedure with 2,570 cases and 5,000 subsamples. The coefficients are unstandardized; SE = standard error, LL = lower limit, UL = upper limit, CI = 95% confidence interval.


Table 7. PLS Results (Study 3)
	Effect of
	On
	Path Coefficient
	t-Value
	p-Value

	Age
	Compulsion
	-.063*
	2.780
	.005

	Age
	Customer engagement
	.084
	1.842
	.066

	Age
	Hope
	-.044
	.864
	.387

	Compulsion
	Customer engagement
	-.200*
	3.781
	<.001

	Gender
	Compulsion
	-.015
	.735
	.462

	Gender
	Customer engagement
	-.017
	.306
	.759

	Gender
	Hope
	-.058
	1.408
	.159

	Goals
	Compulsion
	.012
	.556
	.578

	Goals
	Hope
	.264*
	5.645
	<.001

	Hope
	Customer engagement
	.551*
	6.996
	<.001

	Progress tracking
	Compulsion
	.226*
	5.921
	<.001

	Progress tracking
	Hope
	.082
	1.845
	.065

	Prompts
	Compulsion
	.297*
	5.405
	<.001

	Prompts
	Hope
	.031
	.650
	.516

	Rewards
	Compulsion
	.551*
	8.773
	<.001

	Rewards
	Hope
	.122*
	2.865
	.004

	Sense of control
	Compulsion
	-.041
	1.954
	.051

	Sense of control
	Hope
	.245*
	4.344
	<.001

	Social interaction
	Compulsion
	.040
	1.445
	.148

	Social interaction
	Hope
	.354*
	6.697
	<.001



*p < .01. 
Notes: The coefficients are unstandardized.

Table 8. Mediation Results (Study 3)
	Effect of
	Through
	On
	Effect
	Boot SE
	Boot 
LL CI
	Boot 
UL CI

	Age
	Compulsion
	Customer engagement
	.013
	.012
	.003
	.025

	Gender
	
	
	.003
	.003
	-.004
	.012

	Goals
	
	
	-.002
	-.002
	-.012
	.006

	Progress tracking
	
	
	-.045
	-.044
	-.073
	-.020

	Prompts
	
	
	-.059
	-.058
	-.099
	-.025

	Rewards
	
	
	-.110
	-.110
	-.175
	-.050

	Sense of control
	
	
	.008
	.008
	<.001
	.019

	Social interaction
	
	
	-.008
	-.008
	-.022
	.002

	Age
	Hope
	Customer engagement
	-.024
	-.024
	-.091
	.024

	Gender
	
	
	-.032
	-.032
	-.084
	.012

	Goals
	
	
	.145
	.144
	.085
	.211

	Progress tracking
	
	
	.045
	.045
	-.005
	.093

	Prompts
	
	
	.017
	.017
	-.035
	.067

	Rewards
	
	
	.067
	.067
	.020
	.118

	Sense of control
	
	
	.135
	.134
	.069
	.212

	Social interaction
	
	
	.195
	.194
	.124
	.269



Notes: We used a bootstrapping procedure with 237 cases and 5,000 subsamples. The coefficients are unstandardized; SE = standard error, LL = lower limit, UL = upper limit, CI = 95% confidence interval.

Table 9. Simulation (Studies 2 and 3)
	
	
	Study 2 (Health App)
	Study 3 (Dating Service)

	Gamification Principles
	Change by ↓ Leads to →
	Hope
	Compulsion
	Customer Engagement
	Purchases
	Hope
	Compulsion
	Customer Engagement

	Social interaction
	-2SD
	3.471
	88.6%
	2.439
	100.0%
	6.095
	95.6%
	1.948
	91.3%
	2.044
	67.1%
	1.396
	100.0%
	.847
	60.5%

	
	Mean
	3.919
	100.0%
	2.439
	100.0%
	6.377
	100.0%
	2.132
	100.0%
	3.048
	100.0%
	1.396
	100.0%
	1.400
	100.0%

	
	+2SD
	4.367
	111.4%
	2.439
	100.0%
	6.658
	104.4%
	2.317
	108.7%
	4.052
	132.9%
	1.396
	100.0%
	1.953
	139.5%

	Sense of control
	-2SD
	3.700
	94.4%
	2.439
	100.0%
	6.239
	97.8%
	2.042
	95.8%
	2.377
	78.0%
	1.396
	100.0%
	1.030
	73.6%

	
	Mean
	3.919
	100.0%
	2.439
	100.0%
	6.377
	100.0%
	2.132
	100.0%
	3.048
	100.0%
	1.396
	100.0%
	1.400
	100.0%

	
	+2SD
	4.139
	105.6%
	2.439
	100.0%
	6.515
	102.2%
	2.223
	104.2%
	3.718
	122.0%
	1.396
	100.0%
	1.770
	126.4%

	Goals
	-2SD
	3.456
	88.2%
	2.439
	100.0%
	6.085
	95.4%
	1.942
	91.0%
	2.285
	75.0%
	1.396
	100.0%
	.980
	70.0%

	
	Mean
	3.919
	100.0%
	2.439
	100.0%
	6.377
	100.0%
	2.132
	100.0%
	3.048
	100.0%
	1.396
	100.0%
	1.400
	100.0%

	
	+2SD
	4.383
	111.8%
	2.439
	100.0%
	6.668
	104.6%
	2.323
	109.0%
	3.810
	125.0%
	1.396
	100.0%
	1.820
	130.0%

	Progress tracking
	-2SD
	3.459
	88.2%
	2.164
	88.7%
	5.903
	92.6%
	1.927
	90.4%
	3.048
	100.0%
	.650
	46.5%
	1.549
	110.7%

	
	Mean
	3.919
	100.0%
	2.439
	100.0%
	6.377
	100.0%
	2.132
	100.0%
	3.048
	100.0%
	1.396
	100.0%
	1.400
	100.0%

	
	+2SD
	4.380
	111.8%
	2.713
	111.3%
	6.850
	107.4%
	2.338
	109.6%
	3.048
	100.0%
	2.142
	153.5%
	1.251
	89.3%

	Rewards
	-2SD
	2.988
	76.2%
	.447
	18.3%
	4.456
	69.9%
	1.632
	76.5%
	2.653
	87.0%
	-.388
	-27.8%
	1.539
	109.9%

	
	Mean
	3.919
	100.0%
	2.439
	100.0%
	6.377
	100.0%
	2.132
	100.0%
	3.048
	100.0%
	1.396
	100.0%
	1.400
	100.0%

	
	+2SD
	4.851
	123.8%
	4.430
	181.7%
	8.297
	130.1%
	2.633
	123.5%
	3.442
	113.0%
	3.179
	227.8%
	1.261
	90.1%

	Prompts
	-2SD
	3.724
	95.0%
	1.953
	80.1%
	5.929
	93.0%
	2.024
	94.9%
	3.048
	100.0%
	.428
	30.7%
	1.594
	113.8%

	
	Mean
	3.919
	100.0%
	2.439
	100.0%
	6.377
	100.0%
	2.132
	100.0%
	3.048
	100.0%
	1.396
	100.0%
	1.400
	100.0%

	
	+2SD
	4.114
	105.0%
	2.924
	119.9%
	6.825
	107.0%
	2.241
	105.1%
	3.048
	100.0%
	2.363
	169.3%
	1.207
	86.2%



Notes: For non-significant relations, the respective mean, -2SD, and +2SD changes do not affect the respective dependent variables.
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