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Abstract

This study focuses on UTAUT and integrates the D&M, SDT, and SET models to
explore the factors influencing continuous usage intention in the context of gamified
online public welfare. By applying structural equation modeling and fuzzy-set qualita-
tive comparative analysis to 389 valid survey samples, this study identifies that public
value, leisure and entertainment, and self-payment significantly influence users’
continuous usage intention. Furthermore, game design and tool convenience, along
with subjective norms, are key drivers of these three factors. In contrast, gaming con-
venience and social factors have limited impact on user engagement. The findings
reveal three enhancing configurations—functionality-driven, comprehensive support,
and pure public value paths—and four inhibiting configurations—complete disen-
gagement, social impact without incentives, convenience without enjoyment, and
engagement without enjoyment paths. The crucial role of subjective norms is found to
be consistently significant in both the SEM and fsQCA results, making it a key factor
in promoting user engagement in gamified public welfare activities. This research
contributes to the theoretical understanding of user participation in game-based
charity activities and provides insights for improving user retention. Its originality lies
in the integration of SDT and SET models alongside D&M and UTAUT, as well as the
use of mixed methodologies to examine the multifaceted drivers of continuous usage
intention.

1 Introduction

In the digital age, the Internet offers opportunities for public interest organizations to
connect with their target audiences. Game-based Internet public welfare campaigns
are characterized by their widespread appeal, ease of access and high transparency
[1], as they enhance the achievement of public welfare projects’ goals and values by
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integrating game elements into non-game contexts, thus stimulating users’ participa-
tion and sharing behaviors. The 2022 Internet Good Summit emphasized the ‘estab-
lishment of a national unified charitable big data platform to facilitate the sharing of
charitable donation and relief data’ as a significant mission for the public welfare
industry and technology enterprises during their dialogue on digitalization of public
welfare.

At present, an increasing number of individuals are participating in gamified online
public welfare campaigns. Statistics demonstrate that since ‘Ant Forest’ went online
in 2016, it has enabled over 650 million people to adopt low-carbon lifestyles, planted
more than 400 million trees across 4.5 million acres, and supported public welfare
organizations in developing 24 eco-conservation projects to protect over 1,600
wildlife species. Since its launch in 2007, Freerice has contributed over 200 million
kilograms of rice to famine-stricken regions worldwide, providing the equivalent of
120 million meals. EVOKE, initiated in 2010, has drawn nearly 20,000 players from
over 120 countries, and proposed over 14,000 innovative solutions addressing global
challenges such as poverty, hunger, health and education. These statistics underline
that game-based online public welfare has become a highly popular mode of contrib-
uting to the public good.

Existing research on gamified online public welfare campaigns primarily focuses
on describing their characteristics rather than analyzing users’ continuance inten-
tion. Furthermore, these studies rely heavily on structural equation modeling (SEM),
a method capable of evaluating causality amongst multiple variables, yet lacking
in-depth analysis of interaction among various influential factors. Therefore, this
study employs both SEM and fuzzy-set qualitative comparative analysis (fsQCA)
to investigate continuous usage intention in the context of gamified online public
welfare. A theoretical model is established taking into consideration the collective
effects of multiple factors. Specifically, this study selects the D&M model (information
systems success model) and UTAUT (the unified theory of acceptance and use of
technology), well-suited for the Internet context, in order to construct a more appro-
priate theoretical framework. This research concentrates on continuous participation
behaviors in gamified online public welfare campaigns, investigating the motivations
and determining factors that drive continuous user engagement. The outcomes are
expected to provide valuable insights into factors influencing user engagement with
gamified online public welfare, thereby promoting practical advancements within this
field.

This study aims to address the following research questions related to game-
based Internet public welfare campaigns:

Existing research on gamified online public welfare campaigns tends to focus on
describing their characteristics rather than analyzing users’ continuance intention.
Furthermore, these studies rely entirely on structural equation modeling (SEM),

a method capable of evaluating causality amongst multiple variables, yet lacking
in-depth analysis of interaction among various influential factors. Therefore, this
study employs both SEM and fuzzy-set qualitative comparative analysis (fsQCA) to
investigate continuous usage intention aligned with gamified online public welfare. A
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theoretical model is established taking into consideration the collective effects of multiple factors. Specifically, this study
selects the D&M model (Delone&Mclean information systems success model), UTAUT (the unified theory of acceptance
and use of technology), SDT (self-determination theory), and SET (social exchange theory), apt for the Internet context, in
order to construct a more comprehensive theoretical framework. This research concentrates on continuous participation
behaviors in gamified online public welfare campaigns, investigating the motivations and determining factors that drive
continuous user engagement. The outcomes are expected to offer significant insights into factors influencing user engage-
ment with gamified online public welfare, thereby promoting practical advancements within this field.

This study aims to address the following research questions related to game-based Internet public welfare campaigns

* What factors can affect continuous usage intention?
» How does the interaction of these factors collectively impact the formation of continuous usage intention?

« What are the main factors that can affect continuous usage intention?

2 Literature review
2.1 Internet community research

The characteristics of community and gamification, standing out as distinctive features of game-based Internet public
welfare, significantly influence user engagement and retention [2]. Community traits refer to the diversity of users in terms
of backgrounds, interests, motivations, and behaviors, leading to a wide range of user experiences and engagement
levels. For instance, a community with a shared interest or goal may engender a sense of belonging among its members,
thereby enhancing continuous user engagement. Gamification involves the application of game-design elements in non-
game scenarios. Within the framework of Internet public welfare, gamification can render the experience more entertain-
ing, engaging, and rewarding for users. Nonetheless, due to the diversity among communities and the extensive range of
available content, the intention to consistently utilize game-based Internet public welfare platforms and the factors influ-
encing this intention can vary greatly across users [3]. This underscores the need for a nuanced understanding of user
behavior and the development of personalized approaches to enhance user engagement and retention. Several research-
ers have advanced theories that may provide such an understanding, shedding light how users form their identities within
these communities (communication theory of identity) [4], exhibit immersion and engagement during participation (flow
theory) [5], and how their perceptions and emotions influence their level of involvement (cognitive theory of emotion) [6].
Furthermore, these theories highlight the purposeful and systematic nature of user behavior (theory of planned behavior)
[7], along with the motivation of users’ needs and satisfactions in opting for specific media and activities (uses and grati-
fications approach) [8,9], and elucidate how users acquire and adapt within social settings is elucidated (social cognitive
theory) [10]. Additionally, the value of social networks (social capital theory) [11] and the importance of trust and commit-
ment for user retention (commitment-trust theory) [12] are also revealed. These theoretical frameworks provide a profound
foundation for understanding the complexity and diversity of user behavior on gamified public welfare platforms.

The prolonged utilization of various online communities and platforms is indeed a multifaceted phenomenon that has
been explored through different sociological and psychological perspectives. Moreover, the motivations driving users to
continuously engage with these platforms are diverse and often context-specific. For instance, in health communities,
users’ primary motivation is their need for health-related information [13]. In brand communities, the emphasis is on
fostering social interactions between consumers and brands, which nurtures a sense of belonging and loyalty [14]. In the
case of the online video platform BILIBILI, user retention is enhanced by actively engaging users in the governance of the
platform, thereby creating a sense of ownership and commitment [15]. For digital archive communities, members’ contin-
uous use is motivated by a public desire to participate in the social development of archival resources, contributing to a
shared cultural heritage [16]. Lastly, the activity within Q&A communities is largely dependent on the need for knowledge
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sharing, where users find value in both asking questions and providing answers [17]. These examples illustrate the wide
range of factors that can influence the continuous use of online communities, highlighting the importance of understanding
the specific context and user needs of each platform.

Existing research on internet communities often focuses on specific aspects of user engagement, such as social iden-
tity or motivations for participation, without considering the combined influence of community diversity and gamification
elements. Many studies explore how shared interests or goals enhance user engagement in niche communities, but these
studies typically do not account for how different user profiles interact with gamified features within broader online public
welfare platforms. Unlike previous works, which tend to isolate community characteristics or game mechanics, this study
examines how both dimensions work together to influence sustained user engagement in game-based internet public
welfare. By combining community diversity with gamification, this research offers a more holistic understanding of user
behavior and retention, addressing the gap in literature regarding the complex interplay of these factors.

2.2 Gamified online charity campaign characteristics research

Gamified online public welfare campaigns indeed provide a unique approach to engaging individuals in social responsi-
bility activities. By integrating game elements within the online platform, these campaigns can stimulate individual emo-
tions, create a sense of recognition and belonging, and encourage active participation in public welfare [18]. The core of
this model lies in the effective use of gamification’s denotative properties, which are the explicit, observable elements of
a game, such as points, badges, leaderboards, and challenges [19]. The inclusion of game features has the potential to
enhance users’ enjoyment and engagement, thus increasing their motivation to participate [20].

Moreover, by offering an entertaining and interactive platform, these gamified campaigns can significantly lower the
barrier to public participation. They create a simpler and more enjoyable way for individuals to contribute to public welfare,
even if they have no prior experience or knowledge in this area [21], having the potential to attract a wider audience and
generating more significant impact. Indeed, gamified public welfare campaigns can stimulate individuals to engage not
only actively [22] but also persistently [23] in prosocial behaviors, i.e., actions intended to help others or benefit society
as a whole. These activities could encompass a variety of actions such as donating, volunteering, or participating in a
community cleanup. The mechanism through which public good gamification promotes such behaviors can be partially
explained by the mediating role of group norms [24]: shared expectations about how members of a group should behave.
Within the frame of gamified public welfare campaigns, these norms may involve expectations about participation levels,
the types of activities users engage in, or the ways in which they interact with each other. Group norms that are in line with
prosocial behaviors have the potential to significantly impact individual actions. For instance, if it becomes a norm within
the community to regularly participate in certain activities or to strive for certain achievements (e.g., earning badges or
points), individuals may be more likely to engage in these behaviors on a consistent basis. This can lead to a continuous
commitment to prosocial actions, thereby amplifying the impact of the gamified public welfare campaign. During gameplay,
the enjoyment and competitive elements of gameplay are crucial factors influencing players’ adoption of online gaming
for public welfare aims [25]. The interplay between enjoyment, competitive preferences, and the promotion of eco-friendly
behaviors in proenvironmental games is not static, but varies depending on the state of the game [26]. In parallel, the rise
of the Internet has led to a significant transformation in the public’'s engagement with charity and public welfare. Traditional
habits have been reshaped, with online platforms now playing a dominant role in the allocation and management of social
resources [27]. The Internet, with its extensive reach and large user bases, effectively overcomes geographical limita-
tions [28]. It also addresses issues of information asymmetry and resource scarcity, paving the way for more efficient and
equitable distribution of resources [29]. This digital shift fosters a positive interaction dynamic between those offering help
(suppliers) and those in need of it (demanders). Moreover, the Internet revolutionizes the channels through which people
participate in public welfare [30], providing a platform where users can express their values and identify with environmen-
tal and public welfare causes. This is achieved through a blend of online and offline prosocial engagement, enabling users
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to communicate their commitment to these issues more effectively [31]. In this context, public welfare games can be seen
as a unique intersection of these trends, utilizing the principles of enjoyment and competition to promote public welfare
behaviors. This highlights the potential of such platforms in fostering a culture of environmental consciousness and active
participation in public welfare.

In summary, while significant strides have been made in understanding the factors influencing continuous usage
intention in online communities, there remain considerable gaps in the current body of research. Existing studies have
predominantly focused on the impact of community characteristics, regularly neglecting diversity in usage intentions and
the interplay between multiple influencing factors. Moreover, although previous research has explored continuous usage
intention across various contexts, employing a range of sociological and psychological perspectives, there has been a
lack of focus on how the unique contexts provided by the Internet itself shape user behaviors and attitudes. This has
resulted in an incomplete understanding of the dynamics of user engagement in online settings. Additionally, the unique
characteristics of the Internet landscape and its users have not been adequately considered. The idiosyncrasies of online
settings, which can significantly influence user engagement and interaction, have often been overlooked, leaving a signifi-
cant gap in our knowledge. This highlights the need for future research to consider the specificities of online environments
when examining continuous engagement in internet communities and gamified platforms. By doing so, we can gain a
more nuanced understanding of user behaviors and attitudes in these settings, which can inform the design and imple-
mentation of more effective engagement strategies.

2.3 D&M, UTAUT, SDT and SET

The DeLone and McLean information systems success model (D&M model) is used to evaluate the success of information
systems across a range of metrics. In 2003, DeLone and McLean proposed an improved version of the original model,
consisting of six variables: information quality, system quality, service quality, use, user satisfaction, and net benefits [32].
This improved model has since been widely applied in information system evaluations. For example, service quality, inter-
face quality, and content quality were found to significantly influence user satisfaction in mobile reading applications [33].
Additionally, information quality positively affects community group buying usefulness perceptions and satisfaction [34].
Moreover, shopping website service quality, recommender system quality, and recommendation information quality were
found to impact recommendation adoption intention through the mediators perceived usefulness and ease of use [35].
Such applications across Internet communities indicate the D&M model’s suitability for this context.

The unified theory of acceptance and use of technology (UTAUT) was proposed by Venkatesh et al. in 2003 [36], pos-
iting four variables impacting usage intention: performance expectancy, effort expectancy, social influence, and facilitating
conditions. UTAUT has since been widely leveraged to examine internet use intentions across contexts such as reading
[37], health [38], financial management [39], office settings [40], and travel [41]. For instance, effort expectancy, perfor-
mance expectancy, task/technology match, social influence, and facilitating conditions play vital roles in mobile banking
user adoption [42].

Self-Determination Theory (SDT), developed by Deci and Ryan in the 1980s, focuses on intrinsic and extrinsic moti-
vation and the conditions that support or undermine human autonomy, competence, and relatedness [43]. According to
SDT, users are motivated by their need for autonomy, competence, and relatedness, and these needs can significantly
influence their behavior in digital environments [44]. In the context of gamified platforms, SDT suggests that users’ intrinsic
motivation (e.g., enjoyment and personal growth) and extrinsic motivation (e.g., rewards and recognition) play crucial roles
in sustaining engagement. Research has applied SDT to examine user motivations in video game [45], social media [46],
and educational apps [47], highlighting the importance of satisfying these basic psychological needs to foster long-term
participation.

Social Exchange Theory (SET) posits that human relationships are based on a series of exchanges that involve the
assessment of benefits and costs [48]. In the context of technology acceptance,users engage with platforms when they
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perceive the benefits (e.g., entertainment, social recognition, or functional utility) to outweigh the costs (e.g., time invest-
ment or privacy concerns) [49]. SET has been applied to understand user behavior in online communities [50], social
networks [51], and online purchase [52]. In gamified public welfare platforms, SET implies that users are more likely to
continue their participation if they perceive that the social and functional benefits provided by the platform outweigh any
perceived costs.

Although existing research has provided valuable insights into the drivers of user engagement, several limitations are
evident. Firstly, many studies tend to apply theories such as D&M, UTAUT, SDT, and SET in isolation, often focusing
on individual aspects like user satisfaction, technology adoption, or behavioral intention, without considering how these
models interact to capture the complex and multifaceted nature of sustained user participation. This fragmented approach
overlooks the dynamic interplay between factors such as functionality, social influence, and intrinsic motivation, which are
crucial for understanding long-term engagement in gamified public welfare platforms. Secondly, while these studies often
address specific contexts, such as commercial technology adoption, they fail to generalize findings to the online public
welfare sector, where motivations and behaviors can differ significantly. Additionally, many studies neglect the critical
relationship between platform design—such as system quality and usability—and the psychological factors influencing
engagement. While D&M and UTAUT emphasize system quality and convenience, they often overlook the role of intrin-
sic motivations and social responsibility, key factors in the public welfare context. Moreover, existing models are typically
applied to well-established commercial settings, leaving a gap in their applicability to non-profit or socially-driven plat-
forms. Building upon the Unified Theory of Acceptance and Use of Technology(UTAUT) as the foundational framework,
this study establishes an integrated analytical model centered on motivation mechanisms. The selection of UTAUT as
the core stems from its proven efficacy in explaining technology adoption behaviors, particularly its emphasis on perfor-
mance expectancy and social influence—two critical dimensions in public welfare gamification contexts. We extend this
foundation through strategic incorporation of complementary theories: D&M Model operationalizes UTAUT’s facilitating
conditions by quantifying system quality and information quality, creating measurable indicators for technical infrastructure
assessment. Self-Determination Theory(SDT) enriches the effort expectancy construct by distinguishing between intrinsic
motivation (leisure enjoyment) and identified regulation, explaining how gamification elements satisfy psychological needs
for autonomy and competence. Social Exchange Theory(SET) recontextualizes social influence as reciprocal relationship
building, where users’ self-payment is balanced against perceived social capital gains, aligning with UTAUT’s social influ-
ence dimension through the lens of mutual obligation.

This integration transcends mere theoretical juxtaposition by establishing causal linkages: Technical infrastruc-
ture(D&M) enables motivation formation(SDT), which is moderated by social dynamics(SET). The framework thereby
addresses the core challenge of sustaining engagement in prosocial technologies, where utilitarian acceptance(UTAUT)
must evolve into value-driven commitment(SDT/SET).

2.4 Research hypotheses

Drawing from the information system success dimensions within the D&M model, the four drivers of usage motivation in

the UTAUT model, and the intrinsic and extrinsic motivations highlighted in the SDT and SET theories, this paper pro-

poses a research model of continuous usage intention (Ul) in the context of gamified online public welfare campaigns. The

model includes eight factors: game design (GD), tool convenience (TC), gaming convenience (GC), social factors (SF),

subjective norms (SN), public value (PV), leisure and entertainment (LE), and self-payment (SP), as shown in Fig 1.
According to the research model, the following hypotheses are

H1: Game design has a significant positive impact on public value.

H2: Game design has a significant positive impact on leisure and entertainment.
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H3: Game design has a significant positive impact on self-payment.

H4: Tool convenience has a significant positive impact on public value.

H5: Tool convenience has a significant positive impact on leisure and entertainment.
HG6: Tool convenience has a significant positive impact on self-payment.

H7: Gaming convenience has a significant positive impact on public value.

H8: Gaming convenience has a significant positive impact on leisure and entertainment.
H9: Gaming convenience has a significant positive impact on self-payment.

H10: Social factors have a significant positive impact on public value.

H11: Social factors have a significant positive impact on leisure and entertainment.

H12: Social factors have a significant positive impact on self-payment.

H13: Subjective norms have a significant positive impact on public value.

H14: Subjective norms have a significant positive impact on leisure and entertainment.
H15: Subjective norms have a significant positive impact on self-payment.

H16: Public value has a significant positive impact on continuous usage intention.

H17: Leisure and entertainment have a significant positive impact on continuous usage intention.

H18: Self-payment has a significant positive impact on continuous usage intention.
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3 Methodology
3.1 Participants

This study conducted a questionnaire survey targeting users of gamified internet philanthropy platforms. The adminis-
tration of the survey was approved by the Academic Ethics Committee of Nanjing University of Posts and Telecommuni-
cations. Before beginning the survey proper, participants were informed in writing that their participation was voluntary,
that the information collected would be used for research purposes only, and that all data would be anonymized. They
provided their consent via a written opt-in form at the start of the questionnaire. For participants under the age of 18,
considering negligible risk to participants, along with the non-sensitive and anonymous nature of the data, as a reason
not to specifically seek parental consent.The survey was distributed on WeChat, the largest social networking software in
China; QQ, the most popular messaging software in China; and Xiaohongshu, another prominent social media platform.
The convenience sampling method targeted classmates, friends, and online acquaintances. Eligible participants (1) had
taken part in game-based Internet public welfare and (2) volunteered for the study. To ensure adequate age coverage,
the age of respondents was segmented as follows: under 18, 18-25, 26-30, 31-40, 41-50, 51-60, and over 60 years
old. While utilizing the maximum likelihood method to estimate the structural equation model, it is recommended that the
sample size be approximately five to ten times the quantity of questionnaire items, with a minimal sample size of 200 [53].
A total of 500 questionnaires were collected; invalid questionnaires, including those from ineligible individuals and those
with identical responses throughout, were manually screened out. 389 valid questionnaires were retained as the sample
for this study.

This study surveyed users of gamified internet philanthropy platforms through WeChat, QQ, and Xiaohongshu, which
are popular among younger individuals, particularly those aged 18—-30. While this age distribution reflects both the plat-
forms’ user base and the general appeal of public welfare games to younger audiences, it limits the generalizability of the
findings. The underrepresentation of older age groups, particularly those over 40, may affect the external validity of the
results.

3.2 Instrument

This research was conducted empirically, utilizing a questionnaire that incorporated well-established scales derived from
previous studies. The scales were modified to suit the specific context of gamified online public welfare campaigns. The
initial section of the questionnaire outlines the objective and significance of the research, while the subsequent section
focuses on demographic factors such as gender, educational attainment, and professional occupation. In the third section
of the questionnaire, a total of 9 latent variables were measured. The questionnaire utilizes a 5-point Likert scale, with 1
representing ‘strongly disagree’, 3 ‘neutral’, and 5 ‘strongly agree’. This study adopted established items from prior studies
to ensure the items were both representative and comprehensible, adapting the language to more accurately reflect the
characteristics of game-based Internet public welfare campaigns. References and measurement items are detailed in
Table 1.

3.3 Data collection

The collection of data was conducted via online survey website Questionnaire Star (www.wjx.cn), which operates inde-
pendently from any institutional system involved in the acquisition of research samples. To ensure the preservation of
respondent confidentiality and anonymity, the questionnaire abstained from gathering personal identifiers such as names,
email addresses, or phone numbers. The School of Management at Nanjing University of Posts and Telecommunications
granted an official license for the project prior to data collection, allowing for the distribution of extensive online ques-
tionnaires. Participants were informed about the survey’s purpose and provided with a clear explanation of the game-
based online charity activities before they proceeded to complete the questionnaire. This step was taken to ensure that
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Table 1. Factors influencing continuous usage intention for game-based Internet public welfare.

Variant Question item Source
Game Design Public welfare game function design and page layout is [54,58,59]
(GD) reasonable and beautiful

Public welfare games are simple and intuitive to operate

Public welfare games can always show the whole process

of public welfare
Tool Convenience | have smart devices for charity games [54,63,64]
(TC) | can play charity games anytime and anywhere

The smart device | use is compatible with charity games
Gaming Conve- | prefer to choose well-known public service games [54,66]
nience (GC) | can find help if | have a problem

Charity games are rich and diverse in content
Social Factors | use charity games through my friends [55,68,69]
(SF) | use charity games to promote them through media

advertising

| use charity games because they come with major software
Subjective Norms | think the charity games are very interesting [56,71]
(SN) | have a sense of responsibility for the public good

Charity games can give me a sense of accomplishment
Public Value (PV) | can contribute to the public good [65,74]

| can increase my public welfare contribution (environmental

protection certificate, donation value, etc.) via charity games

Charity games can stimulate my enthusiasm for public

welfare
Leisure and Enter- | can relax and unwind through charity games [67,76]
tainment (LE) | can interact with my friends through charity games

| can enrich my daily life through public welfare games
Self-Payment (SP) | can quickly adapt to charity games [56,80]

| can use my fragmented time to participate in charity

games

| can explore other useful activities in real life through

charity games
Continuous Usage In the future, | plan to continue to use charity games [56]

Intention (Ul)

In the future, | will maintain or even increase the frequency
with which | use charity games

| would like to recommend charity games to the people
around me

https://doi.org/10.1371/journal.pone.0325933.t001

respondents fully comprehended the questionnaire and to guarantee the accuracy of the data collected, thus enabling an
authentic representation of user behavior and motivations in these activities. The questionnaires were gathered between
November 22, 2024 and December 12, 2024, followed by the expeditious completion of essential screening procedures.
Participants were duly informed that they could opt out of the questionnaire at any time. Additionally, participants were pro-
vided with the researcher’s contact details for any further inquiries or clarifications.

3.4 Data analysis

To examine the hypotheses, this study utilizes partial least squares structural equation modeling with the assistance of

SmartPLS 4.0 software.
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To determine the synergistic effect that environmental uncertainty factors have on shaping this association, fuzzy-set
qualitative comparative analysis (fsQCA) is employed. To accomplish the analysis, this study employs fsQCA 3.0 software,
a dedicated tool designed for this type of research.

3.5 Study variables

3.5.1 Game design. Game design is derived from the system quality variable in the D&M model and refers to
the integrated design of game-based Internet public good functions [58] and interfaces [59]. The public good function
enables the game to display the entire process by which user actions translate to real-life public goods at all times [60],
while the interface determines the clarity of the information conveyed and influences user experience [61]. By providing
background, progress updates, and goals through game information and feedback, developers help users gain deeper
knowledge and concern for the public welfare cause [62]. In the context of SDT, game design also impacts users’ intrinsic
motivation, enhancing enjoyment and engagement.

3.5.2 Tool convenience. Tool convenience is derived from the facilitating conditions dimension in UTAUT and refers
to the ease with which users can participate in gamified online public welfare campaigns without being constrained by
time, location, or device compatibility. Smart devices enable temporal and spatial flexibility, thus facilitating participation
[63]. Moreover, game availability across multiple devices enhances convenience, impacting users’ willingness to engage
[64]. This aligns with UTAUT’s effort expectancy dimension, emphasizing the ease of use of the platform.

3.5.3 Gaming convenience. Gaming convenience refers to the overall ease of user experience while engaging
with gamified online public welfare [65], reflecting system usability, accessibility, and compatibility [66]. It aligns with the
facilitating conditions dimension in UTAUT, ensuring that users can easily access and navigate the platform [67]. In SDT
terms, gaming convenience enhances extrinsic motivation, as users are more likely to continue participating in platforms
that provide seamless, enjoyable experiences with minimal barriers to entry.

3.5.4 Social factors. Social factors represent the social influence dimension in UTAUT. This refers to the social
environment and relationships impacting user participation in gamified online public welfare campaigns [68]. Word-of-
mouth communication and social media influence can spark users’ interest in trying these platforms [69]. Additionally,
media promotions and integrations as features within larger software ecosystems help increase the platform’s visibility and
access opportunities, thus reinforcing social influence [70]. According to SET, social factors contribute to the perceived
value exchange between the user and the platform.

3.5.5 Subjective norms. Subjective norms reflect the social influence that affects users’ engagement with gamified
online public welfare platforms, as explained in UTAUT [71]. These norms relate to the perceptions of others’ expectations
about participation in such activities [72]. Moreover, subjective norms tie into SDT’s external motivations, where social
responsibility and the desire to contribute to public welfare influence continued participation. Users are likely to engage
more when they feel the social pressure or social validation for doing so, reinforcing both intrinsic and extrinsic motivations
[73].

3.5.6 Public value. Public value reflects user satisfaction with the prosocial elements within gamified online public
welfare campaigns. It is drawn from the user satisfaction dimension in the D&M model and is closely related to the
perceived social benefits users derive from their participation [74]. In SET, public value acts as a reward or benefit for
users, motivating them to engage in the exchange process [75]. Moreover, in SDT, the desire to contribute to social good
is a key intrinsic motivator that drives continuous use and commitment to these platforms.

3.5.7 Leisure and entertainment. Leisure and entertainment refer to the enjoyment and satisfaction users gain from
the gaming aspects within gamified online public welfare campaigns. This concept is derived from the user satisfaction
dimension in the D&M model and reflects the entertainment value users derive from participation [76]. As part of SDT,
leisure and entertainment are crucial extrinsic motivators, as they fulfill users’ need for fun and relaxation [77]. Engaging

PLOS One | https://doi.org/10.1371/journal.pone.0325933  June 11, 2025 10/27




PLO\Sﬁ\\.- One

with the platform provides an enjoyable escape while also offering social interaction and skill development, further
reinforcing intrinsic motivation [78].

3.5.8 Self-payment. Self-payment refers to the personal resources (e.g., time, money, and effort) that users invest
when participating in gamified online public welfare campaigns [79]. This draws from UTAUT’s effort expectancy
dimension, where users invest their effort to engage with the platform and experience enjoyment [80]. In SET, self-
payment can be seen as part of the reciprocal exchange process, where users contribute resources in return for the social
value they gain from their participation [81]. This dimension can influence continued engagement if users perceive a
balanced return on their investment.

3.5.9 Continuous usage intention. Continuous usage intention reflects users’ attitudes and behaviors toward
future participation after engaging with game-based Internet public welfare campaigns. This variable captures users’
commitment to using the platform over the long term, indicating their positive experience and ongoing willingness to
engage. The intention to recommend the platform to others also signals the user’s perceived value and satisfaction, which
is crucial for ensuring platform sustainability.

4 Results
4.1 Sample characteristic analysis

Users of gamified online public welfare campaigns were the research subjects. In total, 500 questionnaires were collected;
eliminating invalid entries (completion time <60 seconds, uniform answers, conspicuous contradictions) left a final sample
of 389 responses. Key demographic information is summarized in Table 2.

4.2 Reliability and validity analysis

The reliability of the scale is determined by the internal consistency coefficient (Cronbach’s a), average variance extracted
(AVE) and composite reliability (CR). As demonstrated in Table 3, analyses affirm that all variables possess Cronbach’s

Table 2. Basic demographics of the study sample.

Category Option Frequency Proportion (%)
Gender Male 152 39.07%
Female 237 60.93%
Age Under 18 25 6.43%
18~25 156 40.10%
26~30 112 28.79%
31~40 77 19.79%
41~50 11 2.83%
51~60 6 1.54%
Over 60 2 0.51%
Occupation Full-time student 198 50.90%
Office worker 102 26.22%
Professional 57 14.65%
Homemaker 30 7.71%
Retiree 2 0.51%
Use Under 1 year 132 33.93%
history 1-2 years 116 29.82%
More than 3 years 141 36.25%

https://doi.org/10.1371/journal.pone.0325933.t002
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Table 3. Reliability and convergent validity analysis.

Variable Measurement item Factor loading Cronbach’sa CR AVE

GD GD1 0.847 0.782 0.872 0.694
GD2 0.869
GD3 0.781

TC TC1 0.877 0.798 0.882 0.714
TC2 0.786
TC3 0.869

GC GC1 0.748 0.731 0.848 0.651
GC2 0.817
GC3 0.851

SF SF1 0.777 0.730 0.847 0.649
SF2 0.826
SF3 0.813

SN SN1 0.871 0.836 0.901 0.753
SN2 0.837
SN3 0.895

PV PV1 0.873 0.816 0.891 0.732
PV2 0.874
PV3 0.819

LE LE1 0.884 0.836 0.901 0.753
LE2 0.869
LE3 0.781

SP SP1 0.876 0.809 0.887 0.724
SP2 0.839
SP3 0.835

ul un 0.881 0.867 0.919 0.790
ul2 0.903
ui3 0.882

https://doi.org/10.1371/journal.pone.0325933.t003

alpha values surpassing 0.7, (range: 0.730-0.867). The composite reliability, with values between 0.847 and 0.919,
exceeds the benchmark of 0.5 [82], indicating high scale reliability and good internal consistency for this study.

As shown in Table 3, all measurement items have standardized factor loadings exceeding 0.5, and average variance
extracted (AVE) values for each latent variable surpass 0.5 [82], indicating good convergent validity of the scales in this
study. Moreover, as shown in Table 4, according to the Fornell-Larcker criterion, the square root of the AVEs exceeds the
correlation coefficients between the variables, demonstrating good discriminant validity. Thus, the measurement instru-

ments demonstrate high reliability and validity, warranting further structural model analysis [83].

4.3 Hypothesis testing

The hypothesis testing results are displayed in Table 5. Path analysis reveals that the majority of hypotheses are sup-

ported with statistical significance (>0, p<0.05) [84], except for H7 (3=0.066, p=0.166), H9 (3=0.035, p=0.492), H10
(B=-0.040, p=0.249), H11 (3=0.089, p=0.059), H12 (3=0.037, p=0.241)and H14 (3=0.086, p=0.231) which lack sta-
tistical support. Fig 2 provides a detailed visualization of the path analysis results from our hypothesis testing. The figure
also highlights hypotheses that did not achieve statistical significance (H7, H9, H10, H11,H12 and H14). These results
provide a clear view of the magnitude and direction of influences between variables, helping to understand which hypothe-
ses were supported by the data and which were not.
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Table 4. Discriminant validity analysis.

Var. GD TC GC SF SN PV LE SP ul
GD 0.833

TC 0.656 0.845

GC 0.732 0.672 0.807

SF 0.514 0.500 0.507 0.806

SN 0.767 0.701 0.734 0.548 0.852

PV 0.698 0.674 0.674 0.457 0.764 0.856

LE 0.662 0.614 0.690 0.486 0.642 0.681 0.868

SP 0.753 0.752 0.682 0.514 0.761 0.726 0.635 0.851

ul 0.713 0.723 0.767 0.475 0.771 0.706 0.679 0.650 0.889
https://doi.org/10.1371/journal.pone.0325933.t004

Table 5. Hypothesis Testing.

Hypothesis Path B T P Conclusion
HA1 GD—PV 0.138 2.304 0.021 Supported

H2 GD—LE 0.215 3.548 0.000 Supported

H3 GD—SP 0.289 5.052 0.000 Supported

H4 TC—PV 0.402 8.240 0.000 Supported

H5 TC—LE 0.151 2.958 0.003 Supported

H6 TC—SP 0.345 5.908 0.000 Supported

H7 GC—PV 0.066 1.384 0.166 Not Supported
H8 GC—LE 0.323 4.638 0.000 Supported

H9 GC—SP 0.035 0.686 0.492 Not Supported
H10 SF—PV -0.040 1.15 0.249 Not Supported
H11 SF—-LE 0.089 1.890 0.059 Not Supported
H12 SF—SP 0.037 1.173 0.241 Not Supported
H13 SN—PV 0.351 6.438 0.000 Supported
H14 SN—LE 0.086 1.197 0.231 Not Supported
H15 SN—SP 0.253 4.722 0.000 Supported
H16 PV —UI 0.346 7.069 0.000 Supported
H17 LE—UI 0.318 6.603 0.000 Supported
H18 SP—-UI 0.197 3.772 0.002 Supported

https://doi.org/10.1371/journal.pone.0325933.t005

4.4 Fuzzy-set qualitative comparative analysis

Numerous factors influence participation willingness towards gamified online public welfare campaigns, with complex
interrelationships characterized by ‘multiple concurrent causation’ that structural equation modeling alone cannot suffi-
ciently explain through singular causal links. To deeply explore this multifaceted mechanism, this study adopts fuzzy-set
qualitative comparative analysis (fsQCA) to examine the antecedents from a configurational perspective, supplementing
the net effects analysis from SEM. This explores the mechanisms influencing continuous usage intention within the gami-
fied online public welfare context.

4.4.1 Calibration. The 5-point Likert scale was converted into a 0-to-1 scale with three calibration anchors set at 5,
3, and 1. Specifically, a value of 5 corresponds to full membership at 0.95; 3 represents the crossover point at 0.5; and a
value of 1 denotes full non-membership at 0.05. Table 6 displays excerpted calibration data for selected variables.
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Fig 2. Continuous usage intention model with weights and significance.
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Table 6. Data Calibration Results (partial).

GD TC GC SF SN PV LE SP ul

0.73 0.95 0.35 0.36 0.88 0.95 0.27 0.88 0.73
0.50 0.37 0.50 0.70 0.50 0.50 0.73 0.50 0.50
0.95 0.50 0.95 0.97 0.95 0.88 0.50 0.95 0.50
0.10 0.04 0.35 0.23 0.14 0.10 0.18 0.14 0.14
0.88 0.50 0.73 0.84 0.73 0.50 0.50 0.50 0.88
0.95 0.95 0.95 0.01 0.95 0.95 0.95 0.95 0.95
0.73 0.95 0.35 0.36 0.88 0.95 0.27 0.88 0.73
0.95 0.95 0.95 0.36 0.95 0.95 0.95 0.95 0.95
0.95 0.95 0.95 0.23 0.73 0.95 0.95 0.95 0.95
0.50 0.37 0.23 0.36 0.14 0.18 0.18 0.35 0.35
0.18 0.17 0.23 0.36 0.35 0.10 0.38 0.23 0.23
0.73 0.50 0.50 0.84 0.73 0.88 0.73 0.73 0.35
0.95 0.5 0.95 0.08 0.95 0.95 0.95 0.95 0.95
0.50 0.82 0.73 0.92 0.73 0.73 0.73 0.88 0.88
0.10 0.25 0.35 0.50 0.23 0.18 0.27 0.35 0.23

https://doi.org/10.1371/journal.pone.0325933.t006

4.4.2 Analysis of necessary conditions. The necessity analysis results are displayed in Table 7. All antecedent
variables have necessity consistency scores below 0.9 [85], indicating that no individual necessary condition exists in
influencing continuous usage intention. Additionally, the necessity analysis for the negation of continuous usage intention
also shows that no single necessary condition exists for its non-occurrence. This suggests that the absence of any
individual factor does not by itself determine the failure to achieve continuous usage intention.

4.4.3 Analysis of sufficient conditions. The researchers performed sufficiency analysis on the data, parsing the
truth table to derive 28 causal combinations. A consistency threshold of 0.8, frequency threshold of 1 case [86], and
proportional reduction in inconsistency (PRI) threshold of 0.9 were set [87]. This resulted in 4 configurations meeting the
thresholds, as shown in Table 8. All 4 solutions have raw consistencies exceeding 0.9, with an overall solution consistency
of 0.948 above the minimum of 0.8, indicating acceptable levels of consistency. Thus, these configurations represent
pathways leading to continuous usage intention for gamified online public welfare, accounting for 94.8% of cases.
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Table 7. Results of necessary condition analysis.

Outcome variable: Continuous usage intention

Condition Variable Consistency Coverage
Game Design 0.826 0.843
~Game Design 0.460 0.558
Tool Convenience 0.777 0.852
~Tool Convenience 0.511 0.572
Gaming Convenience 0.821 0.868
~Gaming Convenience 0.489 0.571
Social Factors 0.771 0.799
~Social Factors 0.512 0.611
Subjective Norms 0.875 0.855
~Subjective Norms 0.427 0.548
Public Value 0.827 0.817
~Public Value 0.442 0.559
Leisure and Entertainment 0.811 0.831
~Leisure and Entertainment 0.484 0.585
Self-Payment 0.840 0.808
~Self-Payment 0.449 0.588
QOutcome variable: ~ Continuous usage intention

Condition Variable Consistency Coverage
Game Design 0.547 0.449
~Game Design 0.809 0.789
Tool Convenience 0.526 0.464
~Tool Convenience 0.833 0.750
Gaming Convenience 0.542 0.460
~Gaming Convenience 0.845 0.791
Social Factors 0.594 0.494
~Social Factors 0.759 0.727
Subjective Norms 0.561 0.440
~Subjective Norms 0.815 0.840
Public Value 0.565 0.449
~Public Value 0.769 0.781
Leisure and Entertainment 0.573 0.471
~Leisure and Entertainment 0.794 0.772
Self-Payment 0.608 0.470
~Self-Payment 0.751 0.790

https://doi.org/10.1371/journal.pone.0325933.t007

Moreover, with a coverage of 0.624 surpassing 0.5, the explanatory power of these 4 solutions is substantial, explaining

62.4% of outcome membership.

Configuration 1 suggests that game design, tool convenience, gaming convenience, subjective norms, and

self-payment are core conditions, while social factors are considered a peripheral condition. Leisure and Entertainment
are not present in this configuration. This configuration explains approximately 33% of continuous usage intention, with
about 3% of the intention being uniquely explained by this configuration.
Configuration 2 identifies gaming convenience, subjective norms, and self-payment as core conditions, with game
design, tool convenience, public value, and leisure and entertainment as peripheral conditions. It accounts for approxi-
mately 53% of continuous usage intention, with about 6% of the intention being uniquely explained by this configuration.
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Table 8. Results of sufficient condition analysis.

Continuous Usage Intention

Configuration 1

Configuration 2

Configuration 3

Configuration 4

Game Design

Tool Convenience

Gaming Convenience

Social Factors

Subjective Norms

Public Value

Leisure and Entertainment

Self-Payment

Original coverage 0.329 0.534 0.507 0.228
Unique coverage 0.030 0.058 0.037 0.018
Consistency 0.958 0.964 0.957 0.970
Total coverage 0.624
Total consistency 0.948

Note: (1) “@” and “e” denote the presence of a causal condition, “®” its absence, and a blank space indicates the condition is irrelevant (can be either
present or absent); (2) “e” signifies a core condition and “e” a peripheral condition.

https://doi.org/10.1371/journal.pone.0325933.t008

Configuration 3 also has gaming convenience, subjective norms, and self-payment as core conditions, while game
design, social factors, public value, and leisure and entertainment are peripheral conditions. This configuration explains
around 51% of continuous usage intention, with about 4% of the intention being uniquely explained by this configuration.

Configuration 4 has game design, tool convenience, subjective norms, public value, and self-payment as core condi-
tions, while gaming convenience, social factors, and leisure and entertainment are not present as conditions. Among all
the solutions, Configuration 2 demonstrates the highest raw consistency, indicating it is the most effective in activating
continuous usage intention for online charity participants. This configuration explains approximately 23% of continuous
usage intention, with about 2% uniquely explained by this configuration.

In addition, the analysis was also extended to the negation of continuous usage intention. Similar thresholds and con-
sistency criteria were applied to derive configurations leading to the absence of continuous usage intention. The results
indicated that 4 configurations met the thresholds for the negation of continuous usage intention. The overall solution
consistency for the negation of continuous usage intention was 0.9487, surpassing the required minimum of 0.8. With
a coverage of 0.6062, these configurations explained 60.62% of the cases where continuous usage intention was not
achieved (Table 9).

Configuration 1 for the negation of continuous usage intention includes the presence of none of the following condi-
tions: game design, tool convenience, gaming convenience, social factors, subjective norms, public value, and leisure and
entertainment. This configuration explains approximately 52% of the non-occurrence of continuous usage intention, with
about 23% uniquely explained by this configuration.

Configuration 2 involves the presence of social factors, while the following conditions do not exist: game design, tool
convenience, gaming convenience, subjective norms, public value, and self-payment. This configuration accounts for
approximately 31% of the negation of continuous usage intention, with about 2% uniquely explained by this configuration.

Configuration 3 includes the presence of social factors and public value, while game design, tool convenience, and
gaming convenience do not exist, along with the absence of leisure and entertainment and self-payment. This configura-
tion explains around 25% of the non-occurrence of continuous usage intention, with approximately 3% uniquely explained
by this configuration.
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Table 9. Results of sufficient condition analysis (the negation of Continuous Usage Intention).

~Continuous Usage Intention

Configuration 1 Configuration 2 Configuration 3 Configuration 4
Game Design ® ® ® i
Tool Convenience ® ® ° ®
Gaming Convenience ® ® ® ®
Social Factors ® ° ® °
Subjective Norms ® ® ® ®
Public Value ® ® o ®
Leisure and Entertainment ® ® ®
Self-Payment ® ® °
Original coverage 0.521 0.307 0.254 0.255
Unique coverage 0.227 0.021 0.035 0.019
Consistency 0.971 0.952 0.955 0.944
Total coverage 0.606
Total consistency 0.948

https://doi.org/10.1371/journal.pone.0325933.t009

Configuration 4 features the presence of game design and social factors, while tool convenience and gaming
convenience do not exist. Additionally, subjective norms, public value, and leisure and entertainment are absent, but
self-payment is present. This configuration accounts for about 25% of the negation of continuous usage intention, with
approximately 2% uniquely explained.

4.4.4 Robustness analysis. Robustness checks were conducted by adjusting consistency thresholds (increasing
from 0.8 to 0.85) and calibration anchors (90% instead of 95%; 10% instead of 5%). Truth table reconstruction and
standardization analysis revealed configuration compositions and research findings to be largely consistent, with only
minor metric discrepancies. This evidence demonstrates the reliability and robustness of the analysis results.

5 Discussion

This study aims to deepen our understanding of the factors driving continuous usage intention on gamified public welfare
platforms by integrating multiple theoretical models, including D&M, UTAUT, SDT, and SET. The findings reveal complex
relationships between key variables such as game design, tool and gaming convenience, social factors, subjective norms,
public value, self-payment, and leisure and entertainment. While some results confirm expectations, others provide more
nuanced insights into user engagement.

5.1 SEM results discussion

The relationships between game design and both public value and leisure and entertainment are consistent with existing
research [88], reinforcing the importance of high-quality game design in driving user engagement and shaping perceptions
of value. Specifically, the positive influence of game design on public value suggests that well-crafted game elements can
enhance users’ sense of social responsibility and the platform’s societal impact [89]. This aligns with prior studies that argue
game design influences not only entertainment but also the perceived social worth of a platform [90]. The significant impact
of game design on leisure and entertainment supports the notion that users are motivated by both enjoyment and intrinsic
rewards, in line with SDT, which posits that activities that provide intrinsic satisfaction foster sustained engagement [43].
Similarly, the positive influence of tool convenience on public value, leisure and entertainment, and self-payment is consis-
tent with the UTAUT, which highlight the role of ease-of-use and functionality in enhancing user satisfaction and engagement
[36]. The convenience of using a platform is a key determinant in fostering a seamless experience, particularly in the context
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of platforms that require financial contributions, where ease of interaction can directly impact users’ willingness to engage
and donate. The relationship between subjective norms and self-payment is also in line with expectations. This suggests that
social pressure or perceived social expectations can encourage individuals to contribute financially to the platform, partic-
ularly in settings where social validation plays a crucial role in user participation [91]. This reinforces the notion that social
influence is a powerful motivator in behaviors related to public goods and charity-based activities. Lastly, the robust positive
relationships between public value and continuous usage intention, as well as leisure and entertainment and continuous
usage intention, reflect the key role of users’ intrinsic and extrinsic motivations in their long-term engagement with the plat-
form. Public value, by highlighting the societal benefits of participation, aligns with the community-driven aspects of gaming
platforms, supporting the idea that users are more likely to continue using platforms that align with their values [92]. The
significant relationship between leisure and entertainment and continued usage intention emphasizes that while users are
motivated by social causes, the enjoyment factor is equally crucial in driving sustained engagement.

However, several hypotheses did not receive significant support, warranting a more nuanced exploration of the reasons
behind these findings. One notable discrepancy is the non-significant relationship between game convenience and public
value. Although one might expect that ease of access and gameplay convenience would positively influence users’ percep-
tions of the public value of a platform, this result suggests a potential misalignment between what users perceive as valuable
and the platform’s ease of use. In the context of public welfare gaming platforms, users may prioritize the altruistic value
or the mission of the platform over the ease of gameplay. This is particularly evident in the context of online charity-based
games, where users’ motivations tend to be more socially driven [93] than functionally driven [92]. Additionally, the minimal
influence of game convenience on self-payment could reflect a disconnection between the usability of the game and users’
willingness to contribute. It is possible that users do not see convenience in gameplay as directly correlated with the moral
or social satisfaction derived from donating or participating in a cause [94]. Similarly, the non-significant relationship between
social factors and both public value and leisure and entertainment may reflect a broader cultural or contextual issue. In many
regions, particularly in collectivist cultures, social factors such as peer influence can be crucial for engagement in public wel-
fare activities [95]. However, in this study, the lack of significant effects suggests that the social influence within this specific
sample might have been limited or overshadowed by stronger internal motivations such as personal values or enjoyment
derived from the platform itself. The absence of these effects may also be attributed to the nature of the platforms surveyed,
such as WeChat and QQ, where social interactions are not necessarily central to the user experience. These platforms often
serve as utility-based tools, where the primary interaction is with content rather than with other users [96]. Moreover, the
weak effect of subjective norms on leisure and entertainment suggests that social expectations do not significantly shape
users’ motivation for engagement in a gaming context. While social pressure may encourage individuals to donate or contrib-
ute, the drive for entertainment appears to be more autonomous and influenced by intrinsic enjoyment rather than external
expectations. This contrasts with research suggesting that peer influence can play a more significant role in leisure-based
activities, particularly in online gaming [97]. These results underline the complex interplay between intrinsic and extrinsic
motivations in user behavior. While elements like game design, tool convenience, and public value all contributed to sus-
tained usage intentions, other factors such as social influence and game convenience did not exert the expected impact.
This raises questions about the changing nature of user motivations in the digital age. In particular, the weak impact of social
factors and game convenience suggests that users may be increasingly focused on intrinsic rewards—such as personal
satisfaction and social responsibility—over external influences or ease of use. This aligns with research on SDT [98], which
posits that intrinsic motivation plays a central role in sustained user engagement, particularly in the context of online plat-
forms with social and charitable objectives.

5.2 fsQCA configurations and analysis

The SEM results provide important insights into the direct relationships between key factors influencing continuous
usage intention. However, SEM’s linear approach is limited in capturing the complex, multifaceted interactions between
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conditions. To address this limitation, fsQCA was employed to explore how different combinations of factors lead to sus-
tained user engagement.

5.2.1 Configurations leading to continuous usage intention. Several configurations of conditions emerged as
pathways to sustained engagement:

Configuration 1 represents a path driven primarily by functionality and social responsibility. This path reflects the impor-
tance of clear societal impact and functional design in driving user behavior. In the real world, this approach appeals to
users who are more focused on making a positive social contribution than seeking entertainment. Such users are moti-
vated by the societal value the platform provides rather than the entertainment it offers. Platforms using this approach
may not need extensive entertainment features but must effectively communicate their societal mission and offer simple
yet impactful functional experiences to engage users. This path can be referred to as the “functionality-driven path”,

as it emphasizes functionality and social responsibility as the main factors driving sustained engagement, rather than
entertainment.

Configurations 2 and 3 are driven by a comprehensive set of supporting conditions, where the core conditions—gaming
convenience, subjective norms, and self-payment—work together to foster sustained usage intention. this path high-
lights how platforms that balance gaming convenience, subjective norms, and self-payment are better positioned to
engage users over the long term. These core conditions align with users’ desire for easy access, social validation, and
personal investment, making it more likely that users will return to the platform and continue using it. The supporting
conditions, such as tool convenience and public value, play a reinforcing role in maintaining engagement, but they can-
not replace the foundational elements that keep users actively participating. Platforms need to ensure that these core
conditions are robust and integrated, while also recognizing that entertainment or social interactions, although valuable,
do not dominate the overall experience. Thus, this path is best understood as the “comprehensive support path”, as it
combines multiple conditions that collectively support sustained engagement and self-payment, with the core conditions
being the primary drivers of user behavior.

Configuration 4 represents a simplified path. This configuration illustrates the power of simplicity—users continue to
engage because they feel their participation contributes to the societal good, and this intrinsic motivation overrides the
need for entertainment or social networking features. This path underscores that users’ sustained participation is driven
primarily by the platform’s social value and societal mission, rather than by external entertainment or social influences.
In practice, this path would resonate with users who are focused on contributing to social causes, rather than seeking
entertainment or social interaction. Platforms adopting this approach can maintain sustained engagement even without
heavy reliance on entertainment or social features, as the public value provided becomes the key driver. This path can
be aptly named the “pure public value path”, as it emphasizes user engagement based entirely on public value and
social mission, rather than entertainment or social networking elements.

5.2.2 Configurations leading to disengagement. Conversely, the study also identified configurations that are likely
to lead to disengagement:

Configuration 1 underscores the fact that engagement requires a combination of user experience, personal rewards,
and social impact—when all these are missing, users will naturally disengage. In practice, this configuration might
occur with poorly designed platforms that do not resonate with user expectations, lacking both entertainment and social
purpose, resulting in their quick abandonment. This path can be named the “complete disengagement path”, as it rep-
resents a scenario where all essential conditions for continued usage are absent.

Configuration 2 emphasizes the importance of functionality and personal investment in maintaining user
engagement. Social factors alone cannot sustain long-term usage, as they are inherently weak without other
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supporting factors like entertainment or incentives. In the real world, this path might occur in platforms that
focus too much on community building without providing the basic conveniences or incentives that users
expect. For instance, social apps that lack usability or fun features often struggle to keep users engaged.

To mitigate this, platforms must offer functional value and opportunities for personal commitment, such as
self-payment mechanisms, to ensure long-term participation. This path is best referred to as the “social impact
without incentives path”, reflecting how social influence alone is insufficient without functional support and
incentives.

In configuration 3 highlights the essential role of entertainment in maintaining long-term engagement. Public value
and tool convenience alone cannot keep users engaged if the platform fails to offer an enjoyable experience.
Without the ability to keep users entertained or offer fulfilling social interactions, platforms will struggle to retain
their user base, particularly in a competitive market where entertainment is often a primary draw. The absence of
entertainment and social interaction can lead users to feel that the platform is either too utilitarian or lacks the emo-
tional engagement necessary for long-term loyalty. In real-world terms, this path might occur in platforms that are
functional but lack the fun, creative elements that make users want to return. This configuration is aptly named the
“convenience without enjoyment path”, as it emphasizes the importance of providing a balance between functional-
ity and user enjoyment.

Configuration 4 underscores the fact that personal investment and social factors cannot sustain long-term engagement
without a functional and enjoyable platform. Platforms that focus too heavily on social value and self-payment mech-
anisms without providing an intuitive or enjoyable experience risk losing their users. This path points out that engage-
ment cannot be maintained on motivation alone—platforms must offer convenience and entertainment alongside social
and financial incentives. In the real world, this might happen in platforms where social good is emphasized but usability
and fun are neglected. The path can be called the “engagement without enjoyment path”, highlighting the lack of a
balanced user experience.

5.3 Comparison of SEM and fsQCA

Both SEM and fsQCA highlight the importance of subjective norms in sustaining usage intention, though they con-
ceptualize its influence differently. In SEM, subjective norms serve as an indirect influencer, shaping other factors
like self-payment and public value, which then drive engagement. This positions subjective norms as a mediator in
the relationship between core factors and sustained usage, with self-payment emerging as a stronger direct predic-
tor of user commitment. This suggests that social pressure and perceived social expectations shape users’ deci-
sions to contribute financially, reinforcing the social dynamics of participation, but they play a less direct role in user
retention.

In contrast, fsSQCA identifies subjective norms as a core condition for sustained usage. The absence of subjective
norms in negation configurations, especially in configurations leading to disengagement, underlines their funda-
mental role in driving long-term user participation, even when other factors are present. For example, when social
influence is lacking, users are less likely to maintain their engagement, even if other factors like tool convenience or
public value are present. This highlights the necessity of social validation and social pressure in motivating continued
use.

In summary, while SEM provides a precise mapping of factors influencing continuous usage intention, fsSQCA adds
depth by exploring the interdependencies and conditionality of these factors. The combination of both methods offers a
comprehensive understanding of user retention, with SEM highlighting individual drivers and fsQCA revealing the complex
configurations that lead to either engagement or disengagement.
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6 Conclusion

This research integrates the D&M, UTAUT, SDT and SET models in the setting of gamified online public welfare, collec-
tively applying structural equation modeling and fuzzy-set qualitative comparative analysis to uncover factors influencing
continuous usage intention.

6.1 Theoretical significance

This research posits several contributions to the existing body of theoretical knowledge. Firstly, by adopting continuous
usage intention as the perspective, this study integrates the D&M, UTAUT, SDT, and SET models within the context of
gamified online public welfare. This fusion not only extends the application scope of these well-established models but
also offers a deeper understanding of the multi-dimensional nature of user engagement and retention in the Internet con-
text. The inclusion of SDT and SET provides valuable insights into intrinsic motivation and social exchange dynamics, fur-
ther enhancing the explanatory power of these models in this specific context. Moreover, the D&M model emphasizes the
importance of system quality and information quality in shaping user experience, while UTAUT highlights the significance
of performance expectancy, effort expectancy, and social influence in technology adoption, both of which remain relevant
in understanding users’ continuous engagement with gamified platforms.

Secondly, the mixed methodology further probes multifaceted interactions to enrich theoretical contributions. Method-
ologically, our SEM-fsQCA integration establishes a ‘quantitative verification-qualitative interpretation’ paradigm. Future
studies should apply SEM to discover dominant relationships, use fsQCA for pattern validation in complex behavioral con-
texts, and conduct follow-up case studies to operationalize configuration-specific strategies;adopt interpretive complemen-
tarity by treating SEM’s 3 coefficients as indicators of necessary conditions, while interpreting fsQCA'’s solution coverage
scores as sufficiency thresholds for contextualized implementation; implement practical translation protocols that convert
SEM-validated main effects into baseline system requirements, while utilizing fsQCA-derived configurations to develop
segment-specific strategies.

Finally, this study also highlights the importance of understanding users’ motivations and behaviors in gamified public
welfare activities, which could guide future theoretical and empirical research in this area.

6.2 Practical implications

This study offers several actionable recommendations for practitioners designing and managing gamified public welfare
platforms. The insights gained from different user configurations can be translated into specific strategies that enhance
user engagement, satisfaction, and retention.

First, the positive influence of game design on public value and leisure emphasizes the importance of integrating
high-quality game elements that are not only engaging but also promote a sense of social responsibility. Practitioners
should focus on creating games with compelling narratives and mechanics that reinforce the social mission of the plat-
form. For example, platforms can design in-game challenges or missions that directly contribute to real-world causes,
making it clear to users that their gameplay has a tangible social impact. Furthermore, the significant role of tool con-
venience in driving public value and self-payment suggests that platforms should prioritize user-friendly interfaces and
streamlined interactions. Simplified onboarding processes, intuitive navigation, and easy access to donation features can
enhance user satisfaction and make it easier for users to engage in financial contributions. Incorporating social validation
features, such as showing users’ contributions to a cause in real time or allowing them to share their achievements with
peers, can further encourage self-payment. Additionally, since subjective norms influence self-payment, it would be benefi-
cial for platforms to leverage social influence by integrating peer recognition systems, like leaderboards or badges that
highlight users’ charitable actions. By doing so, platforms can create an ecosystem where social pressure, enjoyment, and
social responsibility coexist to foster sustained engagement.
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In terms of design, the study suggests that platforms should tailor their features and interactions to the specific
motivations and behaviors of different user configurations. For platforms aiming to cater to users who value social
responsibility over entertainment, the “functionality-driven path” offers a strategy focused on clear societal impact and
functional design. These platforms should invest in conveying their social mission effectively through in-game narratives
or campaigns that show users how their participation directly contributes to a societal cause. The core design should
be simple, functional, and purposeful, with an emphasis on making the social impact easy to understand and act upon.
For platforms seeking to attract users who desire both social validation and ease of use, the “comprehensive support
path” suggests that a balanced combination of gaming convenience, subjective norms, and self-payment features is
essential. In practice, this means ensuring the platform is user-friendly (e.g., providing seamless gameplay and quick
donation options), while also integrating mechanisms that foster a sense of social pressure and personal investment.
Features like easy payment options, progress tracking, and social sharing are important here. The “pure public value
path” highlights the power of intrinsic motivation for societal contribution. Platforms following this path should minimize
distractions from entertainment or social interactions and instead focus on communicating the intrinsic value of partic-
ipation. One strategy could be to highlight real-world benefits, such as how user engagement helps fund a particular
cause, ensuring users feel their actions have a direct societal impact. On the other hand, the “complete disengagement
path” shows that platforms with no entertainment value or social purpose are likely to lose users quickly. To avoid this,
practitioners must ensure the platform offers both functional features and a clear social impact. Similarly, the “social
impact without incentives path” indicates that platforms that rely solely on social causes without offering entertainment
or rewards will struggle to keep users engaged. Practitioners should therefore integrate features that provide personal
incentives, such as gamified elements, achievements, or opportunities for users to see the tangible effects of their
contributions. The “convenience without enjoyment path” reveals the need for balance between functional features
and user enjoyment. Even though functionality is important, platforms must also ensure the experience is enjoyable,
whether through interactive design, aesthetic appeal, or entertainment value. Finally, the “engagement without enjoy-
ment path” highlights the importance of providing both personal investment mechanisms and enjoyable user experi-
ences. Platforms that focus too much on the social good or self-payment features without making the experience fun
and easy to use are likely to lose users over time. Therefore, practitioners should prioritize improving user experience
by simplifying interfaces, ensuring ease of gameplay, and incorporating enjoyable elements like mini-games, chal-
lenges, or social interactions that enhance the overall experience.

6.3 Limitations and future research

This study has several limitations that should be considered. First, the cultural context of the sample limits the gener-
alizability of the findings, as the data was primarily collected from a specific geographic area, and cultural differences
could affect user engagement with gamified public welfare platforms. Future research could address this by conducting
cross-cultural studies to explore how cultural values and social norms influence user behavior across different regions.
Second, the sample is disproportionately composed of younger and female participants, which may skew the results. A
more balanced and diverse sample would provide a better understanding of how demographic factors such as age, gen-
der, and social background affect engagement. The study also relies on self-reported data, which introduces the possibility
of common method bias. To mitigate this, future studies could incorporate multiple data sources, such as behavioral data
from platform logs, to validate self-reports. Additionally, the use of cross-sectional data limits the ability to draw causal
conclusions, suggesting that future research should consider longitudinal studies to examine how engagement evolves
over time. Finally, this study focused on a single platform, limiting its applicability to other contexts. Future research
could explore multiple platforms to identify generalizable factors that influence user engagement in game-based charity
activities. Addressing these limitations would deepen our understanding of user engagement in gamified public welfare
platforms.
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