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Abstract
This study examines gender differences in Generation Z’s engagement with the MojDDV app, a gamification initiative designed to reduce tax evasion and promote fiscal transparency in North Macedonia. The research aims to explore how gender shapes app usage and the influence of key factors—performance expectancy, effort expectancy, social influence, and facilitating conditions—on behavioral intention to use the app.

A structured questionnaire was distributed to 120 Generation Z users of the MojDDV app, equally representing male and female participants. The data were analyzed using descriptive and inferential statistics, including independent samples t-tests and multiple regression analysis, to identify gender-specific engagement patterns.

The findings reveal significant gender differences, with females reporting higher levels of social influence and overall engagement with the app compared to males. Social influence emerged as the most significant predictor of behavioral intention, particularly for female users, while facilitating conditions also played a key role in driving app usage. Conversely, performance expectancy and effort expectancy showed no significant gender differences, though both positively influenced overall app engagement.

These results highlight the importance of gender-specific strategies to enhance engagement with government-led gamification initiatives. Leveraging social networks and providing reliable technical support can significantly increase app adoption, particularly among women, fostering broader participation in digital fiscal systems.
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Introduction 

The shadow economy, encompassing economic activities that are neither officially reported nor taxed, presents a persistent challenge to governments globally, particularly in developing economies. In North Macedonia, the shadow economy constitutes a significant portion of the national GDP, fueling tax evasion and constraining the government's ability to generate public revenue. According to the International Monetary Fund (IMF), the shadow economy in North Macedonia is estimated to account for approximately 38% of the GDP (IMF, 2021). To combat this issue, the North Macedonian government launched the MojDDV app in 2019 as part of a comprehensive strategy to reduce tax evasion and encourage citizen participation in the formal fiscal system.

The MojDDV app employs a gamification model, offering financial incentives for users to scan their purchase receipts and receive partial refunds on the value-added tax (VAT) paid. Its primary objective is to enhance tax compliance and fiscal transparency by motivating citizens to request and scan receipts, thereby curtailing opportunities for businesses to avoid VAT reporting. Since its introduction, the app has registered over 500,000 users and has significantly increased VAT reporting rates (Akademik, 2021). By blending financial incentives with engaging digital tools, the app transforms tax compliance into an interactive and rewarding process for users.

Despite the documented success of the MojDDV initiative, little research has been conducted on the role of gender differences in app engagement, particularly among Generation Z. As digital natives, members of Generation Z are uniquely equipped to engage with gamified applications. However, studies indicate that gender may influence how users interact with technology, with men and women often responding differently to gamification elements, ease of use, and social influence (Venkatesh et al., 2003; Hamari & Koivisto, 2015). Understanding these gender-based engagement patterns is essential for assessing the app’s broader societal impact and optimizing its potential to drive widespread tax compliance.

This study aims to investigate the gender differences in MojDDV app engagement among Generation Z users. Specifically, it explores how male and female users differ in their interaction with the app, usage frequency, and the impact of gamification elements on their engagement. By analyzing these patterns, the research seeks to provide actionable insights for public-sector gamification initiatives, offering recommendations to tailor such tools to diverse demographic groups and maximize their effectiveness.

Objectives of the study
· To investigate whether gender influences the engagement with the MojDDV app among Generation Z.
· To explore differences in usage patterns between male and female users.
· To analyze how the app’s gamification features impact male and female users differently.
· To provide recommendations for improving gender-specific engagement in public sector digital initiatives.

As digital tools increasingly underpin efforts to promote tax compliance and public participation in governance, understanding gender differences in digital engagement has become imperative. Insights derived from this study not only enrich the growing body of literature on gender and technology but also provide valuable guidance for policymakers and app developers in designing inclusive and effective public-sector tools. By addressing the needs and preferences of diverse demographic groups, such tools can achieve greater societal impact. Moreover, this study’s focus on Generation Z offers critical perspectives on the behaviors and preferences of a demographic poised to shape the future of digital governance.

The role of gender in technology adoption has been widely documented, with research consistently showing that males and females approach digital platforms differently. These differences are particularly evident in gamification and mobile app engagement. For example, Venkatesh et al. (2003) found that social influence significantly impacts technology adoption among females, whereas performance expectancy holds greater importance for males. Similarly, Hamari and Koivisto (2015) demonstrated that gamified systems appeal to males through competitive and reward-driven features, while females are more motivated by collaborative and community-oriented elements. These distinctions suggest that gender differences likely influence how Generation Z users in North Macedonia engage with the MojDDV app, which leverages both gamification incentives and social mechanisms to encourage tax compliance.

This study aims to bridge the knowledge gap surrounding the gender-specific dynamics of government-led gamification initiatives. By analyzing how male and female Generation Z users interact with the MojDDV app, the research seeks to uncover actionable insights that can inform the design of digital public services. Understanding these gendered patterns of engagement is essential for developing targeted strategies to maximize user participation, foster inclusivity, and enhance the effectiveness of such initiatives.


Literature review

Gamification in Public Sector Initiatives
Gamification, defined as the application of game-like elements (e.g., point scoring, competition, rewards) to non-game contexts, has been increasingly adopted by governments and public institutions to encourage citizen engagement and participation. The goal is to create engaging experiences that drive behavior change by leveraging the psychological mechanisms found in games (Hamari, Koivisto, & Sarsa, 2014). Gamification has been effectively applied in a variety of public-sector initiatives, including education, healthcare, and tax compliance. In the context of tax systems, gamification can enhance user engagement by turning otherwise mundane tasks—such as scanning receipts or submitting tax filings—into rewarding activities.

Buheji (2019) notes that the use of gamification in public sector initiatives can yield tangible results even in a short time-frame, emphasizing the potential of the mechanism. Governments have been using gamification for over a decade in various initiatives, such as lotteries, feedback initiatives or recruitment (Chin, 2016), while Kazhamikiakin et al. (2015) note successful gamification usage for incentivizing sustainable urban mobility.  The use of gamification in fiscal systems is particularly relevant in combating the shadow economy, a long-standing issue in many countries, including North Macedonia. The MojDDV app exemplifies this approach by offering citizens a financial incentive to scan their receipts, thereby encouraging VAT compliance. Previous studies have shown that gamified applications can significantly increase motivation and engagement in a variety of sectors, particularly when users are incentivized with tangible rewards. However, the success of such initiatives can vary based on the user’s demographic characteristics, including gender, which plays a significant role in technology adoption and interaction with gamified elements.

Research has also shown that gamification’s effectiveness is influenced by the context of its application. Studies in the healthcare sector, such as by Sardi et al. (2017), reveal that gamification can motivate sustained behavior change, particularly when designed with user-centric principles.

Gender Differences in Technology Adoption and Gamification
The Unified Theory of Acceptance and Use of Technology (UTAUT) model, developed by Venkatesh et al. (2003), provides a comprehensive framework for understanding technology adoption. Li and Glass (2008) note that males might move faster in technology adoption, while Kotze et al., support the theory that there are no significant gender differences in recent years. The model identifies key factors such as performance expectancy, effort expectancy, social influence, and facilitating conditions that influence a user’s behavioral intention to use technology. Notably, the UTAUT model also highlights that demographic factors, including gender, can moderate the relationships between these constructs and technology adoption (Chen et al., 2024).

Gender differences in technology adoption are well-documented in the literature. Studies have found that males and females interact with technology in different ways, influenced by factors such as motivation, social context, and perceived ease of use (Venkatesh et al., 2003). For example, males are often driven by performance-related factors, such as the perceived usefulness of a technology, whereas females are more likely to be influenced by social factors, such as peer recommendations or societal expectations (Gefen & Straub, 1997). These differences extend to the use of gamified systems, where males tend to respond more to competitive elements and rewards, while females may be more motivated by collaborative and community-driven aspects (Hamari & Koivisto, 2015).

Recent research has expanded on these gendered dynamics in gamification. For instance, Koivisto and Hamari (2019) found that women are more likely to engage with gamified systems that emphasize social connectedness and collaboration, while men prefer elements that reward individual achievement and competitiveness. Similarly, Turel and Qahri-Saremi (2018) observed that males were more likely to be motivated by task-related outcomes in gamified educational tools, whereas females prioritized ease of navigation and interpersonal interactions.

Gamification and Gender in Fiscal Initiatives
There has been limited research on the role of gender in gamified tax compliance initiatives, particularly in developing economies like North Macedonia. However, studies in related fields provide some insights. Research has shown that men are more likely to engage with competitive elements in gamified systems, such as leaderboards or reward points, which may enhance their motivation to use such platforms (Werbach & Hunter, 2012). Women, on the other hand, often place greater emphasis on the ease of use and social aspects of these systems, preferring platforms that foster a sense of community and support (Bittner & Shipper, 2014).

In the context of the MojDDV app, these gender differences could manifest in how males and females engage with the app’s various gamification elements. For example, men may be more likely to participate in the app’s reward-based system, while women might be more influenced by social factors, such as peer recommendations or the perceived fairness of the tax system. Understanding these differences is critical for designing public sector initiatives that are inclusive and appeal to a diverse user base.

Generation Z and Digital Engagement
Generation Z, born between the mid-1990s and early 2010s (Jayatissa, 2023), is the first generation to have grown up with digital technology as an integral part of everyday life. As digital natives, members of Gen Z are highly familiar with mobile apps, social media platforms, and other digital tools, making them prime candidates for engaging with gamified government initiatives like MojDDV (Seemiller & Grace, 2016). However, despite their technological fluency, Gen Z’s engagement with digital platforms can still be influenced by demographic factors such as gender.

Studies on Gen Z's technology use have shown that while both males and females are highly engaged with digital tools, their reasons for engagement differ. Males are more likely to be motivated by competition, efficiency, and immediate rewards, while females often prioritize ease of use, design aesthetics, and social interaction (Smith, 2017). In the context of the MojDDV app, these gender-based preferences could influence how effectively the app engages its users and drives VAT compliance.

Relevance of Gender-Based Research in Public Policy
Research into gender differences in technology adoption is particularly relevant for policymakers who aim to design effective and inclusive digital platforms. By understanding how men and women engage differently with gamified public sector initiatives, governments can tailor their strategies to maximize user engagement. This is especially important in initiatives like MojDDV, which rely on widespread public participation to achieve their goals of reducing the shadow economy and increasing tax compliance.

Studies have suggested that public policy initiatives that do not account for gender differences in technology use may fail to reach certain segments of the population, thereby reducing their overall effectiveness (Cui, 2016). For example, if an app like MojDDV primarily appeals to one gender, it may not achieve the desired level of engagement across the entire population, limiting its impact on tax compliance. Therefore, a nuanced understanding of gender-based engagement patterns can help policymakers design more effective interventions.

Despite the growing body of research on gender differences in technology adoption and gamification, there is a lack of studies that specifically focus on gender differences in government-led gamification initiatives for fiscal compliance. While studies have explored how men and women differ in their engagement with commercial gamified systems, there is limited understanding of how these dynamics play out in public sector contexts, particularly in developing economies like North Macedonia. This paper seeks to fill this gap by analyzing gender differences in Generation Z’s engagement with the MojDDV app, providing insights that can inform the design of more inclusive and effective public policy tools.


Methodology

This research employs a quantitative approach to examine gender differences in the usage of the MojDDV app among Generation Z users. The study focuses on understanding the role of gender in app engagement by investigating the frequency of use, responses to gamified features, and the influence of social factors.

Research Design
A structured questionnaire served as the primary data collection instrument. The questionnaire was designed to capture a comprehensive range of variables, including:
· Frequency of app usage: How often users interacted with the MojDDV app.
· User satisfaction: Overall satisfaction with the app’s features and performance.
· Perceived ease of use: How intuitive and user-friendly respondents found the app.
· Engagement with gamification elements: Interaction with specific features such as rewards, leaderboards, and scanning incentives.
· Social influence: The role of peer and societal factors in influencing app usage.
The questions were primarily closed-ended and measured using a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree) to facilitate quantitative analysis. Demographic information, including age, gender, and education level, was also collected to contextualize the results.

Sampling and Data Collection
The target population for this study comprised Generation Z users (aged 18–24) who were registered users of the MojDDV app. To ensure the sample was representative of the target demographic:
· Respondents were required to have used the MojDDV app at least once in the past three months.
· A total of 120 valid responses were collected, with the gender distribution being 52% female and 48% male.
The questionnaire was disseminated online through multiple channels, including email, social media platforms, and MojDDV’s official communication channels. Online distribution ensured wide reach and accessibility to the Generation Z population, known for its high digital literacy.

Data Analysis
Data were analyzed using SPSS (Statistical Package for the Social Sciences) software. A variety of statistical techniques were employed to ensure robust analysis:
1. Descriptive Statistics:
· Calculated means, standard deviations, and frequency distributions to provide an overall picture of app engagement within the sample.
· Results were disaggregated by gender to identify trends and patterns specific to male and female users.
2. Inferential Statistics:
· Independent samples t-tests: Conducted to test for statistically significant differences between male and female users concerning frequency of use, satisfaction, perceived ease of use, and interaction with gamified features.
· Chi-square tests: Used to analyze associations between gender and categorical variables, such as participation in the reward system or frequency of scanning receipts.
3. Regression Analysis:
· Logistic regression: Performed to evaluate the influence of gender, perceived ease of use, and social influence on the likelihood of engaging with the app’s gamification features. Gender served as a categorical predictor, with additional predictors including social influence and perceived ease of use.
· The model's explanatory power was assessed using R² values, and coefficients were examined to interpret the relative importance of each factor.
4. Reliability Testing:
· Cronbach’s Alpha: Used to assess the internal consistency of multi-item scales measuring constructs like perceived ease of use, satisfaction, and social influence. All scales demonstrated acceptable reliability, with alpha values exceeding the standard threshold of 0.7.


Results

Descriptive Statistics
The first section of the results focuses on the descriptive statistics of the study sample. Of the 120 respondents, 65.4% reported that they had used the MojDDV app, indicating a solid level of engagement among the surveyed population. Gender distribution was relatively balanced, with 52% of respondents identifying as female and 48% as male. Most of the respondents, 97.5%, were aged between 18-24 years, consistent with the study’s focus on Generation Z.
In terms of MojDDV app usage, there were noticeable gender differences. Among female respondents, 71.4% reported using the MojDDV app, compared to 58.6% of male respondents. This suggests that women in Generation Z may be more engaged with the app than their male counterparts. Further, when asked about scanning receipts, 85% of female users reported scanning all or most receipts, compared to 77% of male users.

Gender Differences in UTAUT Constructs
To understand the gender differences in perceptions and experiences with the MojDDV app, we calculated the mean scores for the UTAUT constructs (Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating Conditions) across both male and female respondents. The table below shows the average scores for each construct by gender.

Table 1: Average Scores For UTAUT Constructs
	UTAUT Construct
	Mean (Male)
	Mean (Female)
	Standard Deviation (Male)
	Standard Deviation (Female)

	Performance Expectancy
	4.10
	4.20
	0.85
	0.80

	Effort Expectancy
	3.78
	3.88
	0.92
	0.89

	Social Influence
	3.76
	4.21
	1.02
	1.08

	Facilitating Conditions
	3.50
	3.44
	0.90
	0.91


Source: Author’s work

Overall, females had higher average scores across most UTAUT constructs, particularly for Social Influence, where the mean score for female respondents was 4.21, compared to 3.76 for males. This suggests that social factors play a more significant role for women in engaging with the MojDDV app. Performance Expectancy was also slightly higher for females (4.20) than males (4.10), indicating that women perceive the app as slightly more useful in achieving its goal of enhancing tax compliance. Interestingly, males reported slightly higher scores for Facilitating Conditions, suggesting they may feel more confident in the technical resources and support available for using the app.

Inferential Statistics
To examine whether these gender differences were statistically significant, independent samples t-tests were conducted for each UTAUT construct. The results of these tests are summarized below.

Table 2: Independent T-Test
	UTAUT Construct
	t-value
	p-value

	Performance Expectancy
	0.678
	0.499

	Effort Expectancy
	0.679
	0.498

	Social Influence
	2.153
	0.034*

	Facilitating Conditions
	0.292
	0.771


Source: Author’s work

The results show that the difference in Social Influence between males and females was statistically significant (t = 2.153, p = 0.034), with females reporting significantly higher levels of social influence on their use of the MojDDV app. This finding supports the hypothesis that women are more likely to be influenced by their social networks in adopting and using the app. However, the differences in Performance Expectancy, Effort Expectancy, and Facilitating Conditions were not statistically significant, suggesting that these factors do not differ substantially by gender in this sample.

Regression Analysis
To further investigate the role of gender in app engagement, a multiple regression analysis was performed using gender, perceived ease of use (Effort Expectancy), and Social Influence as independent variables, and behavioral intention to use the MojDDV app as the dependent variable. The results of the regression analysis are presented below.

Table 3: Multiple Regression Analysis
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	0.622
	0.387
	0.368
	0.619


Source: Author’s work

The regression model explained 38.7% of the variance in behavioral intention (R² = 0.387), indicating a moderate relationship between the predictors and behavioral intention. Gender and Social Influence emerged as significant predictors of behavioral intention, while Effort Expectancy was not statistically significant.

Table 4: Regression Model
	Predictor
	Unstandardized Coefficients (B)
	Standardized Coefficients (Beta)
	t-value
	p-value

	(Constant)
	0.891
	
	2.476
	0.015

	Gender (Female)
	0.312
	0.299
	2.763
	0.007*

	Social Influence
	0.399
	0.403
	4.213
	<0.001*

	Effort Expectancy
	0.112
	0.105
	1.126
	0.262


Source: Author’s work

The regression results indicate that gender is a significant predictor of behavioral intention to use the MojDDV app, with females being more likely to report higher engagement (B = 0.312, p = 0.007). Social Influence was also a strong predictor of behavioral intention (B = 0.399, p < 0.001), reinforcing the finding that social factors play a crucial role in app usage. However, Effort Expectancy did not significantly predict behavioral intention (B = 0.112, p = 0.262), suggesting that perceived ease of use was not a major factor in determining whether respondents intended to continue using the app.



Conclusion

The findings of this study offer valuable insights into how gender differences influence engagement with the MojDDV app, a gamification initiative aimed at fostering tax compliance. While the results establish Social Influence as a critical predictor of behavioral intention, especially for females, the implications of these differences extend beyond the statistical outcomes. This discussion section explores the broader context of these findings, shedding light on their significance and potential applications in digital public service design.

The higher levels of engagement and Social Influence among female respondents point to the nuanced role of social validation and peer dynamics in their interaction with gamified platforms. This aligns with existing research that underscores the importance of community-oriented features in driving technology adoption among women (Hamari & Koivisto, 2015). The MojDDV app’s success in leveraging social dynamics, such as peer recommendations and societal norms, suggests that government-led gamification initiatives must incorporate socially engaging elements tailored to women’s preferences. Features like referral systems, community challenges, or leaderboards emphasizing collaboration rather than competition could further amplify this effect.

Conversely, the study highlights that men, while slightly less influenced by Social Factors, are equally motivated by the app’s gamified design. The absence of significant differences in Performance Expectancy between genders suggests that both men and women recognize the app’s utility in achieving its intended purpose—promoting tax compliance. This insight supports the idea that universal features, such as transparent reward structures and ease of use, remain critical for engaging all demographic groups.

Interestingly, the non-significant role of Effort Expectancy in predicting behavioral intention contrasts with much of the UTAUT literature, where ease of use is typically a strong determinant of technology adoption (Venkatesh et al., 2003). This finding may reflect the digital fluency of Generation Z, for whom navigating mobile applications and gamified interfaces is intuitive and rarely perceived as a barrier. As a result, public sector applications targeting this demographic might prioritize innovation and functionality over simplicity, assuming a baseline level of technical competence among users.

The role of Facilitating Conditions, while not strongly gendered, emerges as a key factor in sustaining long-term engagement. Ensuring that users have access to stable technological infrastructure, intuitive interfaces, and responsive customer support can mitigate potential frustrations that deter sustained usage. For women, in particular, the perception of adequate support systems may enhance trust in the platform, aligning with findings that emphasize women’s reliance on dependable technological frameworks (Gefen & Straub, 1997).

Another critical consideration is the interplay between intrinsic and extrinsic motivators. While the MojDDV app successfully incentivizes user participation through financial rewards, the lack of significant influence from Performance Expectancy or Effort Expectancy on behavioral intention suggests that intrinsic motivators—such as a sense of civic duty or social responsibility—may not be fully leveraged. Future iterations of the app could benefit from incorporating features that emphasize these intrinsic values, such as educational elements highlighting the societal benefits of tax compliance or narratives that connect individual actions to collective outcomes.

Conclusion

This study examined gender differences in Generation Z’s engagement with the MojDDV app, a gamification initiative designed to promote tax compliance and reduce the shadow economy in North Macedonia. Using the Unified Theory of Acceptance and Use of Technology (UTAUT) framework, the research focused on how key factors—Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating Conditions—shape behavioral intention to use the app, with a particular emphasis on gender-specific patterns.

The findings highlight several important insights:
1. Social Influence as a Key Driver: Social Influence emerged as the strongest predictor of behavioral intention, particularly for female users. Women in Generation Z showed higher levels of engagement with the app, driven by the impact of peer networks and social validation. This underscores the need for policymakers to prioritize strategies that leverage social connections, such as peer recommendations, referral programs, and community engagement campaigns, to boost app adoption among women.
2. The Role of Facilitating Conditions: Facilitating Conditions also played a significant role in app engagement for both genders, emphasizing the importance of reliable technology and user support. Ensuring that users feel confident in the app’s infrastructure and accessibility is critical for sustained engagement across the board.
3. Limited Gender Differences in Other Constructs: While Performance Expectancy and Effort Expectancy were positively associated with behavioral intention, they did not exhibit significant gender differences. Both men and women generally found the app useful for promoting tax compliance and easy to use. However, the stronger influence of Social Influence on women suggests that tailored approaches are necessary to fully engage this demographic.

These findings demonstrate that while universal factors like technical reliability are crucial, gender-specific strategies can significantly enhance the effectiveness of gamification initiatives. For women, incorporating social elements into app design and promotional efforts may be particularly impactful, while for men, focusing on performance-related outcomes may align better with their engagement drivers.

The implications for policymakers are clear: to maximize the reach and impact of gamification initiatives like the MojDDV app, strategies must balance universal technical reliability with gender-tailored engagement mechanisms. Addressing the specific motivators for different demographic groups can help ensure inclusivity and effectiveness.

Future research should explore additional variables, such as trust in government, perceived fairness, and cultural attitudes toward taxation, to build a more comprehensive understanding of factors influencing app adoption. Expanding the demographic scope to include other age groups and socioeconomic strata could further clarify whether the observed gender dynamics hold across different populations. Longitudinal studies tracking user behavior over time would also provide valuable insights into the long-term efficacy of gamified public-sector initiatives like MojDDV.
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