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Executive Summary 

 

The purpose of this deliverable is to present the design of appropriate incentive mechanisms that 
would enhance the user experience (UX) of the PROFIT platform, leading to sustained user engage-
ment. Since the success of crowdsourcing systems is directly influenced by the levels of user partici-
pation and interactions on the platform, there is a need for incorporating appropriate incentive 
mechanisms that would act as motivating factors for increased participation and quality contribu-
tions on the PROFIT platform. 

 

More specifically, the incentive scheme proposed for the PROFIT platform is a novel reputation-
based incentive scheme with integrated gamification elements, combining both implicit (e.g. social 
status) and explicit rewards (e.g. tangible rewards). The needs and interests of the different target 
user groups of the PROFIT platform were also taken into careful consideration in order to incorporate 
the aforementioned elements in a suitable way that would appeal to most of them.  

 

This deliverable begins with a review of related work in the area of user motives and incentives. Vari-
ous incentive mechanisms as well as good design practices commonly used in crowdsourcing (CS) 
platforms to trigger these motives are being presented, alongside with some indicative correspond-
ing examples of CS platforms that incorporate those incentive mechanisms successfully. The authors, 
afterwards, provide some recommendations, related to the design of incentive mechanisms, which 
were drawn based on the findings. Additionally, various other underlying design decisions, which ap-
peal mostly to the design of the user interface (UI) of a web platform, are also identified. Lastly, an 
overview of the incentive mechanisms employed so far in other CAPS projects is also included.  

 

Afterwards, the PROFIT incentive scheme is being thoroughly described, through a five-stage design 
approach that was followed in order to meet the particular needs of the PROFIT platform. Lastly, the 
evaluation plan for this work is being presented, and research questions for future evaluation activi-
ties are being set. This work is complemented with corresponding wireframes, high-fidelity mock-ups 
that showcase the final visual look of the gamification functionalities, illustrations of various gamifi-
cation elements, as well as a prototype of the ǇƭŀǘŦƻǊƳΩǎ user dashboard, where the majority of 
these gamification elements were placed in order to be clearly visible and easily accessed by the plat-
form user. 
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1. Introduction 

 

The PROFIT Platform is conceived as a CS platform that would promote financial awareness and ca-
pability, traits essential, among others, for informed financial decisions and responsible and prudent 
personal financial behaviour. Known impediments as the widespread financial illiteracy, and the doc-
umented human cognitive limitations of processing the large volumes of financial information availa-
ble due to the recent advancements in the field of ICT, indicate that there is an actual need for the 
creation of specialized financial awareness tools. 

 

The objectives of the PROFIT platform were thus defined as follows: (a) to raise financial awareness 
and support better decision-making; (b) to create financial collective intelligence; and (c) to empower 
user participation and interaction. Towards these goals, the PROFIT platform is going to incorporate a 
variety of functionalities/tools, such as: specialized financial education toolkits available to the wider 
public; advanced crowdsourcing tools that process financial data, and also extract and present collec-
tive knowledge; advanced forecasting models exploiting the market sentiment to identify market 
trends and threats; and novel personalized recommendation systems to support financial decisions 
ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǳǎŜǊΩǎ ǇǊƻŦƛƭŜ and preferences (financial literacy level, interests, demographic char-
acteristics).  

 

As it becomes apparent, the level of participation of the users and the quality of their contributions 
are of utmost importance in order to keep the platform alive and load it with articles, questions, an-
ǎǿŜǊǎΣ ŀƴŘ ǇƻƭƭǎΦ CǳǊǘƘŜǊƳƻǊŜΣ ƻƴŜ ƻŦ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜǎ would be to motivate users to 
interact with the content of the platform, as well as with other users, facilitating the fruitful creation 
and exchange of new knowledge in the financial domain. Indeed, for Collective Awareness Platforms 
such as PROFIT, success is quite dependent on the engagement and contribution of the user commu-
nity. For those reasons, a thorough research on user motivation for participating in CS platforms was 
conducted and appropriate incentive mechanisms to be incorporated into the PROFIT platform were 
identified. A reputation-based incentive scheme with integrated gamification elements was then de-
signed to comprise the aforementioned incentive mechanisms.  
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1.1 Scope of the document 

This deliverable aims to provide a thorough description of the incentive mechanisms scheme that is 
going to be integrated into the PROFIT platform, as well as the rationale behind its design. Moreover, 
apart from the detailed description of the scheme and the theoretical background on which we 
based our suggestions, it also includes wireframes, mock-ups, illustrations, etc., which demonstrate 
the creative vision for this aspect of the platform.  

 

It should be mentioned that this deliverable represents a pivotal part of the project, as the result of 
this work is a set of functionalities that should be incorporated into the platform. Furthermore, the 
result of this work was the design and the specification of an important part of the platform that 
could become a basis for the preliminary development of the PROFIT platform prototype. Lastly, an 
evaluation strategy, which will help us assess the effectiveness of the aforementioned scheme and 
improve it in subsequent versions, was also defined. 

 

1.2 Structure 

The document comprises the following sections: 

¶ Chapter 1 provides an introduction to the content of the deliverable and its structure. 

¶ Chapter 2 presents the theoretical background on user motives and incentives and delves in-
to the relevant research on incentive mechanisms that are currently being applied in CS sys-
tems, as well as in other CAPS platforms. Moreover, based on that, we mark some interesting 
conclusions regarding the correspondence between motives, incentives and incentive mech-
anisms and present examples of CS platforms that make successful use of them. Afterwards, 
based on the pertaining research, the authors also suggest some good practices and design 
recommendations regarding the incorporation of those incentive mechanisms in CS plat-
forms.  

¶ Chapter 3 draws upon the findings of the literature review as well as the design recommen-
dations presented on Chapter 2, in order to propose the PROFIT incentive scheme. Further-
more, in order to investigate the attitude of target users towards a financial awareness plat-
form, and understand their motives for participating and contributing to such a platform, a 
large scale online survey was also conducted. A five-step design approach was then followed, 
in order to delineate the objectives of the platform and the desired user behaviours, design 
the incentive scheme, and define the evaluation strategy that should be followed in order to 
assess the effectiveness of the proposed incentive scheme. More specifically, the effective-
ness of the incentive mechanisms as a whole, as well as the effects of various distinct gamifi-
cation elements (e.g. private leaderboards), are going to be assessed so that the incentive 
scheme could be further improved and enriched with more sophisticated functionalities in 
the future.  

¶ Chapter 4 presents the corresponding wireframes and high-fidelity mock-ups that showcase 
the final visual look of the gamification functionalities, as well as illustrations of the various 
gamification elements. 

¶ Chapter 5 summing up, Chapter 5 provides some final notes regarding the afore-described 
incentive mechanisms scheme and its future evaluation and improvement.   

 

  



D1.3 PROFIT Incentive Mechanisms Dissemination Level (PU) Contract N. 687895  

 

MARCH 2017 H2020-687895 © The PROFIT Consortium 2017 Page 11 of 77 

 

2. Theoretical Framework 

2.1 Literature review on user motives & incentives  

 

As already mentioned, the success of a CS system depends upon the sustained participation of the 
users, which, in turn, relies greatly on their motives. For this reason, we conducted a thorough litera-
ture review on user motives, in order to understand what makes people willing to participate in 
online CS environments (Katmada, Satsiou, & Kompatsiaris, 2016). In this study, we also investigated 
the connection between different user motives and corresponding incentives, as well as appropriate 
incentive mechanisms that could be designed in order to trigger the particular incentives. 

 

In the field of motivational psychology, a person who is activated in order to achieve a goal can be 
characterized as motivated, whereas a person who is uninspired to act is commonly referred to as 
unmotivated (Ryan & Deci, 2000a). Motives may belong in two categories: internal motives, or innate 
human needs, and external motives - situations that trigger these needs (Rani & Lenka, 2012). In ac-
cordance with the Motive-Incentive-Activation-Behaviour Model (MIAB), ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ motive can 
be activated by a suitable incentive, and lead, consequently, to the manifestation of a particular be-
haviour (Leimeister, Huber, Bretschneider, & Krcmar, 2009). 

 

As regards any specific motives for participating in CS environments, these may vary greatly depend-
ing on the participant, the situational context, as well as the CS system itself. Based on the studies of 
(Rouse, 2010), (Leimeister, Huber, Bretschneider, & Krcmar, 2009), (Quinn & Bederson, 2011), the 
following motives relevant to CS environments were identified: (i) learning/personal achievement, (ii) 
altruism (iii) enjoyment/intellectual curiosity, (iv) social motives, (v) self-marketing, (vi) implicit work, 
and (vii) direct compensation. Learning/ personal achievement, altruism, social motives, and enjoy-
ment/intellectual curiosity can be considered intrinsic motives. Moreover, they are in line with 
aŀǎƭƻǿΩǎ ǇȅǊŀƳƛŘ ƻŦ ƴŜŜŘǎ (Estellés-Arolas & González-Ladrón-De-Guevara, 2012), according to 
which the two higher needs are self-esteem (including confidence, achievement, and the respect of 
others), and self-actualization (including creativity, morality, and inner potential) (Maslow, 1943).   

 

According to the aforementioned MIAB model, these user motives can be activated by suitable in-
centives. Each motive can be activated by a variety of different incentives, which can be considered 
either as intrinsic incentives, e.g. social status and respect by others, or as extrinsic incentives, such as 
payment. More specificallyΣ ŀ ǎǳƛǘŀōƭŜ ƛƴŎŜƴǘƛǾŜ ŦƻǊ άƭŜŀǊƴƛƴƎκǇŜǊǎƻƴŀƭ ŀŎƘƛŜǾŜƳŜƴǘέ ǿƻǳƭŘ ōŜ ǘƘŜ 
ŀŎŎŜǎǎ ǘƻ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ŦŜŜŘōŀŎƪ ƻŦ ŜȄǇŜǊǘǎ ƻǊ ǇŜŜǊǎΦ ά!ƭǘǊǳƛǎƳέ ŎƻƴǎǘƛǘǳǘŜǎ ǘƘŜ ƛƴǘǊƛƴǎƛŎ Ƴƻǘi-
vation to help the community without personal benefit (Rouse, 2010), and as such it can be activated 
by having the opportunity to contribute for a good cause, and by receiving feedback concerning the 
ƛƳǇŀŎǘ ƻŦ ǇŜǊǎƻƴŀƭ ŎƻƴǘǊƛōǳǘƛƻƴǎΦ !ŎŎƻǊŘƛƴƎƭȅΣ άŜƴƧƻȅƳŜƴǘέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƛƴǘǊƛƴǎƛŎ ƳƻǘƛǾŀǘƛƻƴ ǘƻ ǇŜr-
form an activity simply for the sheer enjoyment and satisfaction derived from that action (Ryan & 
Deci, 2000a). άIntellectual curiosityέ can be activated by having the opportunity to meet new people 
and explore new places and situations.  

 

ά{ƻŎƛŀƭ ƳƻǘƛǾŜǎέ Ŏŀƴ ōŜ ŀŎǘƛǾŀǘŜŘ ōȅ ǾŀǊƛƻǳǎ ƛƴŎŜƴǘƛǾŜǎΣ including the chance: (a) to attain social sta-
tus and respect by organizers and peers (Leimeister, Huber, Bretschneider, & Krcmar, 2009), (b) to 
present a good social image according to the values of the online community (Wang, 2010), and (c) 
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to receive personalized social information (Chen, Harper, Konstan, & Xin Li, 2010). Career options 
constitute a relevant incentive for users interested in άǎŜƭŦ-ƳŀǊƪŜǘƛƴƎέΣ and especially for volunteers 
with specialized skills (e.g. programmers contributing to open source software motivated by having 
ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ άŀŘǾŜǊǘƛǎŜέ their knowledge and skills (Leimeister, Huber, Bretschneider, & 
Krcmar, 2009) and by career concerns (Lerner & Tirole, 2002))Φ άLƳǇƭƛŎƛǘ ǿƻǊƪέ ƛǎ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ǎƻ-
called passive CS, as it is performed by the user as a side effect of accomplishing another task (e.g. 
the ESP game, reCAPTCHA), or by contributing information to third-party websites, even unknowingly 
(e.g. AdWords, social media). Therefore, it was excluded from further ŀƴŀƭȅǎƛǎΦ [ŀǎǘƭȅΣ άdirect com-
ǇŜƴǎŀǘƛƻƴέ Ŏŀƴ ōŜ ŘƛŦŦŜǊŜƴǘƛŀǘŜŘ ōŜǘǿŜŜƴ ǘƻƪŜƴ ŀƴŘ ƳŀǊƪŜǘ ŎƻƳǇŜƴǎŀǘƛƻƴΥ ǘƘŜ ŦƛǊǎǘ ǳsually consti-
tutes something desirable, such as a small monetary prize or token, whereas the second involves 
higher payment (Rouse, 2010). 

 

In order to enhance and sustain user participation in CS platforms, a variety of incentive mechanisms 
that trigger the aforementioned incentives are commonly incorporated into the design of the CS plat-
form. For the needs of this review, these incentive mechanisms were sorted into the following cate-
gories: (a) reputation systems, (b) gamification, (c) social incentive mechanisms, and (d) financial re-
wards and career opportunities. In the following figure (Fig. 1) we present the correspondence be-
tween motives, incentives and incentive mechanisms, as well as several CS platforms that make use 
of them. More specifically, user motives are placed in the middle inner circle, each one with a differ-
ent colour. Suitable incentives for each motive are mentioned in the outer circles, using the same 
colour with the corresponding motive. They are mapped to the incentive mechanisms that sustain 
them, depicted on the four corners of the image. As regards those incentive mechanisms, it should 
be mentioned that reputation systems are often combined with the rest of the incentive mecha-
nisms, i.e. users with high reputation may gain financial rewards, increased social status on the plat-
form or certain privileges and gamified awards. Lastly, examples of CS platforms are strategically 
placed according to the incentive mechanisms they implement. For example, Waze was placed be-
tween Social Incentive Mechanisms and Gamification, since it incorporates both social and gamifica-
tion elements. 
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Figure 1 User motives, incentives & incentive mechanisms 

 

2.2  Incentive Mechanisms Review 

As already mentioned, the identified incentive mechanisms were organized in four main categories, 
consisting of the following: (a) reputation systems, (b) gamification, (c) social incentive mechanisms, 
and (d) financial & career rewards. In PROFIT, a careful combination of all four aforementioned in-
centive mechanisms was made, in order to appeal to the different motives of the various user com-
munities, and sustain their interest and engagement with the platform. The aforementioned incen-
tive mechanisms are being presented below in brief. 

 

2.2.1 Reputation Systems 

Reputation systems are commonly encountered in CS platforms for increasing user participation and 
ǉǳŀƭƛǘȅ ƻŦ ŎƻƴǘǊƛōǳǘƛƻƴǎΦ ¦ǎǳŀƭƭȅΣ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ǳǎŜǊǎ ǊŀǘŜ ƻǘƘŜǊ ǳǎŜǊǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ōŜƘŀǾƛƻǳǊΣ ŀƴŘ 
the reputation system combines these ratings to form cumulative assessments of their reputation. 
Reputation can be measured in discrete or continuous values and the mathematical model (metric) 
that aggregates ratings can be based upon several different methods, from simple summation and 
average of ratings to fuzzy logic or probabilistic models ό±ŀǾƛƭƛǎΣ tŜǘƪƻǾƛŏΣ ϧ ½ŀƴƴƻƴŜΣ нлмпύ. Reputa-
tion systems also usually involve some implicit or explicit rewards for users with high reputation, as 
well as penalties for users with very low reputation. These rewards may span from badges and social 
status, to career opportunities and financial awards; therefore, as already mentioned, reputation sys-
tems are usually combined with one or more of the rest of the incentive mechanisms mentioned 
above. 
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Regarding the use of reputation systems in CS platforms, some indicative examples of simple reputa-
tion systems include those implemented in CS news websites, such as Reddit, Slashdot, and Hacker 
News. On these websites, where the content is mainly user-generated, users accumulate reputation 
ǇƻƛƴǘǎΣ ŎŀƭƭŜŘ άYŀǊƳŀέΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŀǘƛƴƎǎ ƻŦ ǘƘŜƛǊ ǎǳōƳƛǎǎƛƻƴǎ όǇƻǎǘǎ ŀƴŘ ŎƻƳƳŜƴǘǎύ ŀƴŘ ǘƘŜƛǊ 
voting activity on submissions of other users. These reputation systems differ on their levels of 
άǎǘǊƛŎǘƴŜǎǎέ ŀǎ ǊŜƎŀǊŘǎ Řƻǿƴ-ǾƻǘƛƴƎ ŀƴŘ ǎǳōǘǊŀŎǘƛƴƎ Ǉƻƛƴǘǎ ŦǊƻƳ ŀ ǳǎŜǊΩǎ ǊŜǇǳǘŀǘƛƻƴ ǎŎƻǊŜΦ wŜŘŘƛǘΩǎ 
ǊŜǇǳǘŀǘƛƻƴ ƳŜŎƘŀƴƛǎƳ ǎǳƳǎ ŀ ǳǎŜǊΩǎ Ǉƻǎǘ ŀƴŘ ŎƻƳƳŜƴǘ ƪŀǊƳŀ ǎŜǇŀǊŀǘely, generating two karma 
scores based on the number of up-votes mi-nus down-ǾƻǘŜǎΦ hƴ IŀŎƪŜǊ bŜǿǎΣ ŀ ǳǎŜǊΩǎ ƪŀǊƳŀ ƛǎ ŀƭǎƻ 
calculated similarly. Hacker News differs in that users cannot down-vote posts until they reach a 
karma score of 500 points, so that they can be considered credible enough to do so. Lastly, on Slash-
ŘƻǘΣ ŀ ǳǎŜǊΩǎ ƪŀǊƳŀ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǳƳ ƻŦ ǳǇ-votes and down-votes on her comments, and is al-
so affected by other things, such as acceptance of her submissions. It also influences the starting 
ǎŎƻǊŜ ƻŦ ƘŜǊ ŎƻƳƳŜƴǘǎ ƻƴ ǘƘŜ ǇƭŀǘŦƻǊƳΥ ŜǾŜǊȅ ŎƻƳƳŜƴǘ ƛǎ ƛƴƛǘƛŀƭƭȅ ƎƛǾŜƴ ŀ ǎŎƻǊŜ ƻŦ ҍм Ǉƻƛƴǘǎ ŦƻǊ ǳs-
ers with low karma, 0 for anonymous users, +1 for registered users, and +2 for users with high karma. 
An even more strict approach is used by the Q&A platform Stack Overflow; users can build reputa-
tion slowly earning reputation points up to a certain daily limit by having their questions and answers 
ǾƻǘŜŘ ǳǇΣ ǘƘŜƛǊ ŀƴǎǿŜǊǎ ƳŀǊƪŜŘ ŀǎ άŀŎŎŜǇǘŜŘέΣ ŜǘŎΦ (Movshovitz-Attias & al., 2013) and loose reputa-
tion points by having their questions and answers voted down, their posts flagged as spam or offen-
sive many times, and even when they vote down on answers of other users. That way, the platform 
tries to prevent malicious acts and urge users to think twice before down-voting an answer. 

 

Reputation metrics can also take different forms than aggregating ratings. In Amazon Mechanical 
Turk (AMT), for example, a crowdsourced Internet marketplace, the reputation score of a participant 
όάǿƻǊƪŜǊέύ ƛǎ ŜǎǎŜƴǘƛŀƭƭȅ ǘƘŜ ǊŀǘŜ ƻŦ ƘŜǊ ŀǇǇǊƻǾŜŘ άIǳƳŀƴ LƴǘŜƭƭƛƎŜƴŎŜ ¢ŀǎƪǎέ όIL¢{ύ ǘƻ ǘƘƻǎŜ ǎǳōƳƛt-
ted. This rate demonstrates the ability to complete tasks successfully; however, there is no mecha-
nism to detect unfair user scores (Allahbakhsh & al., 2012). Conversely, the reputation of an employ-
ŜǊ όάǊŜǉǳŜǎǘŜǊέύ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ƳƻǘƛǾŀǘƻǊ ŦƻǊ ǿƻǊƪŜǊǎ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ŀƴŘ Ǉǳǘ ƳƻǊŜ ŜŦŦƻǊǘ ƛƴǘƻ ǘƘŜƛǊ 
work. For that reason, Turkopticon, a third-party reputation system which gives workers the oppor-
tunity to rate requesters based on four aspects of their behaviour (Communicativity, Generosity, 
Fairness and Promptness) (Hendrikx, Bubendorfer, & Chard, 2015), was created. In TopCoder, a CS 
platform which hosts regular contests relevant to design and development, the reputation score of 
contestants is calculated with a more sophisticated algorithm that takes into account their prior his-
tory, their expected performance, as well as their performance as compared to that of other con-
testants (Archak, 2010). 

 

On the other hand, more advanced and fair reputation schemes have also been proposed in the per-
ǘƛƴŜƴǘ ōƛōƭƛƻƎǊŀǇƘȅΦ ¢ƘŜ Ƴŀƛƴ ŎƻƴŎŜǊƴ ƘŜǊŜ ƛǎ Ƙƻǿ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǎȅǎǘŜƳΩǎ ǊƻōǳǎǘƴŜǎǎ ŀƎŀƛƴǎǘ user 
manipulation. As a result, complexity, as well as computation burden, may be increased as compared 
to simpler reputation schemes. For example, Whitby, Jøsang, & Indulska (2004), proposed a Bayesian 
reputation system, based on a work by Jøsang, Hird, & Faccer (2003). It filters unfair ratings by ex-
cluding or giving low weight to presumed unfair ratings, based on the assumption that they can be 
recognized by their statistical properties (Jøsang, Hird, & Faccer, 2003). Similarly, Dellarocas (2000) 
focuses on a set of mechanisms based on controlled anonymity and cluster filtering that can be inte-
grated into a reputation system to address unfair user behaviour (e.g. unfairly high or low ratings). 

 

For the needs of the PROFIT platform, a middle solution was followed by designing a reputation 
scheme that is neither overly simplistic, nor too complicated, so that it could be easily implemented 
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in the platform. The proposed reputation scheme that will be thoroughly presented in what follows 
incorporates a reputation mechanism that tracks not just users who contribute regularly, but, more 
importantly, those particular users that provide high quality contributions, and rewards them accord-
ingly. It differentiates from other reputation systems we reviewed, by using two distinct reputation 
metrics, as well as a time window, in order to create a more robust solution for incentivizing users, as 
we will elaborate in the next chapter (Chapter 3).  

 

2.2.2 Gamification 

wŜŎŜƴǘƭȅΣ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ άƎŀƳƛŦƛŎŀǘƛƻƴέΣ ǿƘƛŎƘ Ŏŀƴ ōŜ Ře-
ŦƛƴŜŘ ŀǎ άǘƘŜ ǳǎŜ ƻŦ ƎŀƳŜ ŘŜǎƛƎƴ ŜƭŜƳŜƴǘǎ ƛƴ ƴƻƴ-ƎŀƳŜ ŎƻƴǘŜȄǘǎέ ƛƴ ƻǊŘŜǊ ǘƻ ƛƳǇǊƻǾŜ UX and en-
gagement (Deterding, Dixon, Khaled, & Nacke, 2011). Such game design elements, also known as 
άƎŀƳŜ ƳŜŎƘŀƴƛŎǎέΣ ƛƴŎƭǳŘŜ self-elements, such as points, achievement badges, levels, and time re-
strictions, as well as social-elements, such as storylines, leaderboards, and interactive cooperation 
(Huang & Soman, 2013). Moreover, they can also include a virtual space, as well as virtual goods and 
gifts (Singh, 2012), status όǘƛǘƭŜǎ ǘƘŀǘ ƛƴŘƛŎŀǘŜ ŀ ǳǎŜǊΩǎ ǇǊƻƎǊŜǎǎύ ŀƴŘ roles (role playing elements) 
(Prandi, Salomoni, & Mirri, 2015). These game mechanics let users develop their own skills, be crea-
tive, and feel competent, while experiencing an often social and enjoyable activity. Additionally, they 
motivate users by rewarding their efforts and providing appropriate and timely feedback. That way, 
gamification corresponds successfully to intrinsic motives such as enjoyment and social recognition 
(Suh, Wagner, & Liu, 2015; Morschheuser, Hamari, & Koivisto, 2016). 

 

Gamification is frequently encountered in successful CS platforms and applications. Some notable 
examples of CS platforms that incorporate the majority of the aforementioned game mechanics in-
clude the language learning and crowdsourced translation platform Duolingo, the educational plat-
form Khan Academy, and FourǎǉǳŀǊŜΩǎ ƭƻŎŀƭ ŘƛǎŎƻǾŜǊȅ ŀƴŘ ǎƘŀǊƛƴƎ ŀǇǇ {ǿŀǊƳΦ For example, some 
notable game elements implemented in Duolingo are: (a) levels of progress that sustain user en-
gagement by offering small scale goals; (b) immediate feedback and helpful tips; (c) clear goals and 
rules that motivate users to continue; and (d) intuitive and friendly user interface (UI) that helps cre-
ating an immersive experience (Rego, 2015)Φ hǘƘŜǊ ƛƴŎƻǊǇƻǊŀǘŜŘ ƎŀƳŜ ŜƭŜƳŜƴǘǎ ŀǊŜ ǇƭŀȅŜǊ άƭƛǾŜǎέΣ 
scores based on performance, leaderboards and competition between friends, as well as virtual cur-
rency which users can use to buy virtual goods or gift it to other users (Rego, 2015). These virtual 
gifts promote participation and a sense of privilege and community between users (Exton & Murray, 
2014).  

 

Khan Academy incorporates achievements, user avaǘŀǊǎΣ ōŀŘƎŜǎΣ ƭŜǾŜƭǎΣ ŎƻƴǘŜƴǘ ǳƴƭƻŎƪƛƴƎΣ ŀƴŘ άōƻǎǎ 
ŦƛƎƘǘǎέ όŦƛƴŀƭ ǘŜǎǘǎ ōŜŦƻǊŜ levelling up). It should be mentioned that there is no competition between 
users (Exton & Murray, 2014), no social interactions, and user profiles are private by default 
(Morschheuser, Hamari, & Koivisto, 2016), supporting ǳǎŜǊ άisolationέ on the platform. Swarm, on 
the other hand, is a gamified application heavily based on the social interactions between users, indi-
cating that gamification can appeal to social motives and be used in conjunction with social incentive 
ƳŜŎƘŀƴƛǎƳǎ ŀǎ ǿŜƭƭΦ {ǿŀǊƳ ƛƴŎƻǊǇƻǊŀǘŜǎ ǎŜǾŜǊŀƭ ƎŀƳŜ ƳŜŎƘŀƴƛŎǎΣ ǎǳŎƘ ŀǎ Ǉƻƛƴǘǎ όάŎƻƛƴǎέύΣ ōŀŘƎŜǎ 
όάǎǘƛŎƪŜǊǎέύΣ ŀƴŘ ǎƻŎƛŀƭ ǊŀƴƪƛƴƎ ǿƛǘƘ ƭŜŀŘŜǊōƻŀǊŘǎ ōŜǘǿŜŜƴ ŦǊƛŜnds, motivating users to participate 
and perform more check-ins (Cramer, Rost, & Holmquist, 2011). Users are prompted to explore new 
ǇƭŀŎŜǎ ƛƴ ƻǊŘŜǊ ǘƻ ŜŀǊƴ Ŏƻƛƴǎ ŀƴŘ ǎǘƛŎƪŜǊǎ ŀƴŘ ŜǾŜƴ ŎƭŀƛƳ ǘƘŜ άaŀȅƻǊǎƘƛǇέ ƻŦ ǘƘŜƛǊ ŦŀǾƻǳǊƛǘŜ Ǉlaces. 
The reason this platform was not claimed under social incentive mechanisms (Sec. 2.2.3) is that 
Swarm can be quite enjoyable even without the social interactions, as a singƭŜ ǇƭŀȅŜǊ άǎǘƛŎƪŜǊ ƎŀƳŜέΣ 
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offering clear progress and rewards to the users (Lindqvist, Cranshaw, Wiese, Hong, & Zimmerman, 
2011). 

 

Other CS contexts where gamification has been applied so far include CS platforms in which users 
participate primarily for altruistic reasons, e.g. civic engagement (Massung, Coyle, Cater, Jay, & 
Preist, 2013). These platforms often exploit user generated data gathered automatically from sensor-
enabled mobile devices (e.g. smartphones). Gamification here can provide extra incentives to partic-
ipate, apart from the initial intrinsic motivational factors. Waze, for example, is a GPS application for 
crowdsourced traffic monitoring. Users participate either by sharing traffic and accidents reports or 
by contributing road data using their smartphones. Waze incorporates gamification elements, such 
as avatars, points, leaderboards, achievements, levels, badges, and social interactions. 

 

CƛƴŀƭƭȅΣ ǘƘŜǊŜ ŀǊŜ ŀƭǎƻ ǎǳŎŎŜǎǎŦǳƭ /{ άƎŀƳŜǎ ǿƛǘƘ ŀ ǇǳǊǇƻǎŜέΤ ǘƘŜȅ ŀǊŜ ƻƴƭƛƴŜ ƎŀƳŜǎ ǿƘƛŎƘ ŎƻƴǎǘƛǘǳǘŜ 
ŀ άƎŜƴŜǊŀƭ ƳŜŎƘŀƴƛǎƳ ŦƻǊ ǳǎƛƴƎ ōǊŀƛƴǇƻǿŜǊ ǘƻ ǎƻƭǾŜ ƻǇŜƴ ǇǊƻōƭŜƳǎέ ŀƴŘ Ŏŀƴ ōŜ ŀǇǇƭƛŜŘ ƛƴ ǾŀǊƛƻǳǎΣ 
diverse areas, such as computer vision, security and content filtering (Von Ahn, 2006). Foldit, e.g., is a 
puzzle game and at the same time a CS platform, in which players try to fold the structures of select-
ed proteins in the best possible way, and researchers then analyse the highest scoring solutions to 
apply them in real world scenarios. Foldit attracts engaged users through achievement, social inter-
action, and immersion, supported by several game mechanics (Cooper, et al., 2010). Other CS games 
with a purpose include the ESP Game (Von Ahn, 2006) and Phylo (Kawrykow, et al., 2012).  

 

2.2.3 Social incentive mechanisms 

Social motives often play a critical role for participating in CS platforms. For example, it is argued that 
in online reviewer platforms social image and reviewer productivity are positively correlated (Wang, 
2010), while in online ideas competitions participants want to receive positive reactions regarding 
their skills (Leimeister, Huber, Bretschneider, & Krcmar, 2009). Having a good social image is very im-
portant for participants in online communities, who want to be perceived as intelligent, fair, wealthy, 
ŀƴŘ άƎƻƻŘέΣ ƛƴ ƎŜƴŜǊŀƭ (Wang, 2010). 

 

There are many social incentive mechanisms that can be deployed in order to trigger social motives. 
These incentive mechanisms act as enablers of social interactions, giving users the chance to show-
case their skills and gain social status in the community. They may comprise specialized mailing lists, 
discussion fora, provision of feedback/compliments functionalities, invitations to events, etc. For ex-
ample, at the online review community Yelp social interactions and a sense of community contribute 
greatly in sustaining user interest and participation. Users can connect with friends or meet fellow-
ƳƛƴŘŜŘ ǇŜƻǇƭŜΣ Ǉƭŀƴ ŜǾŜƴǘǎΣ ŜȄŎƘŀƴƎŜ άŎƻƳǇƭƛƳŜƴǘǎέ ŀƴŘ ƭŜŀǊƴ ƳƻǊŜ ŀōƻǳǘ ŀ ǊŜǾƛŜǿŜǊΩǎ ǇŜǊǎƻƴŀƭƛǘȅ 
and taste from her profile page. It is argued that Yelp members care about presenting a good social 
image to friends and other Yelp community members by being active and contributing many quality 
reviews (Wang, 2010). 

 

On the other hand, on the aforementioned Swarm app, users can import their contacts from social 
media, such as Facebook, meet new friends with similar interests, see their nearby contacts, and ex-
change messages. The application supports social recommendations through tips, as well as check-
ing-in with friends and adding photos to check-ins. As Cramer et al. (2011) ƳŜƴǘƛƻƴΣ ǘƘŜǎŜ άǎƻŎƛŀƭ-
ŘǊƛǾŜƴέ ŎƘŜŎƪ-ins support friendship, togetherness, and identity. Social incentive mechanisms are al-
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ǎƻ ǳǎŜŘ ƛƴ ½ƻƻƴƛǾŜǊǎŜΣ ŀ άŎƛǘȅȊŜƴ ǎŎƛŜƴŎŜέ ǇƭŀǘŦƻǊƳ ǿƘŜǊŜ ǳǎŜǊǎ Ŏŀƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƴƻǾŜƭ ǊŜǎŜŀǊŎƘ ƛƴ 
different areas and share the discussion boards with researchers in order to explore and analyse da-
ta. Additionally, there are fora, blogs, meme generators and even competitions created by users, 
which makes participation much more fun (Greenhill, et al., 2014). Lastly, in Wikipedia, a free web-
based collaborative encyclopaedia, editors claim and receive credibility and recognition in the com-
munity, as a reward for their contributions, by displaying lists with articles they have edited on their 
user pages (Forte & Bruckman, 2005).  

 

2.2.4 Financial rewards & career opportunities 

Another incentive mechanism commonly applied in CS platforms is financial rewards, which trigger 
extrinsic motives like market and token compensation. Financial rewards are often used in order to 
compensate for the lack of social rewards and intrinsically enjoyable tasks (Mason & Watts, 2009), as 
it not always feasible to replicate situations in which people participate voluntarily. Nevertheless, 
they are also encountered in combination with intrinsic incentives. An example of CS using monetary 
rewards to incentivize the crowd is InnoCentive, a company that offers cash awards for the best solu-
tions in research and development problems. Here, apart from intrinsic motivations, the desire to 
win the monetary prize is also a significant motivational factor for the participants (Lakhani, 2008). 
Apart from payment, financial rewards can also comprise small tokens, various prizes, and free ac-
cess to services and products. For example, the mCent application gives users free Internet access for 
each sponsored application they download and try out. 

 

Monetary rewards are often encountered in CS platforms combined with reputation systems. One 
example is the aforementioned Amazon Mechanical Turk, in which workers receive payment upon 
completion tasks and after approval by the requester or by the platform (automatically). Requesters 
can also give bonuses in case they are very satisfied with the performance of the workers. Similarly, 
Gigwalk is a CS mobile application that allows users to find quick jobs in their area posted by retailers 
and consumer brands; it also matches users with jobs according to their performance score. In other 
cases, monetary rewards are combined with career and self-marketing opportunities for profession-
als. In iStockPhotos, an online stock imagery website, users submit their work and receive commis-
sion for each sale. Brabham (2008) concluded that even though learning and peer recognition are 
important motivational factors for contributing work to iStockPhoto, the main incentive for partici-
pants is the opportunity to sell their work. Similarly, Threadless is an online community of artists, as 
well as an e-commerce website. Designers can submit their work for public vote by the online com-
munity, and receive royalties, cash and gift cards if their designs are selected. Apart from the im-
portant financial incentive, users may also participate for self-marketing reasons and higher employ-
ability (Brabham D. C., 2010). WiseStep helps employers and recruiters to find high quality talent 
faster and cheaper, by referrals from the crowd. The participants are, in turn, motivated by having 
the opportunity to build a strong professional network and win monetary awards by referring their 
friends. Lastly, an example of CS platform which combines financial rewards and reputation systems 
is the afore-described TopCoder. Since many technological companies sponsor Top-Coder competi-
tions in search for talented developers, and taking into account that reputation in TopCoder is direct-
ly linked with performance, it is argued that reputation here is also of important economic value 
(Archak, 2010). 

 

Finally, it should be mentioned that financial incentives are also important in prediction markets, 
which give users the opportunity to buy and sell shares based on the outcome of events (e.g. the 
non-profit Iowa Electronic Markets). The invested amounts are small but they still constitute an im-
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portant incentive to participate, along with any intrinsic incentives. The aforementioned examples of 
CS platforms and the most prominent incentive mechanisms characteristics they incorporate are de-
picted in Figure 2. 

 

 

Figure 2 Incentive mechanisms characteristics and CS examples 

 

2.3  Incentive mechanisms in CAPS projects 

PROFIT is part of the initiative "Collective Awareness Platforms for Sustainability and Social Innova-
tion" (CAPS), which is focused on the design of online platforms that will create awareness of sus-
tainability problems and offer collaborative solutions based on networks1. At the moment, a total of 
12 projects from the first call are already running since 2013, while 22 new projects, including PROF-
IT, have commenced their activities in 2016. An open problem of CAPS projects is how to reach to 
their user communities; therefore, the design and incorporation of appropriate incentive mecha-
nisms play a significant role. It is of interest, though, to overview what has been implemented in this 
context, so far. 

                                                           
1 Caps Projects. https://ec.europa.eu/digital-single-market/en/caps-projects 
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The incentive mechanisms employed until now consist mainly of social incentive mechanisms, ap-
propriate feedback (e.g. activity history, advanced visualizations) that support and motivate users 
who participate for altruistic or self-accomplishment reasons (e.g. learning), and, less often, simplistic 
reputation systems. Gamification elements or direct monetary/career rewards were not identified. 
An example would be DebateHub2, a tool that facilitates the sharing and discussion of ideas between 
users, developed by the CAPS project Catalyst3, which aims at improving collaborative knowledge 
creation. In order to achieve prioritizing of contributions and eventually promote the best ideas, a 
simple rating mechanism was incorporated: users have the option to up-vote and down-vote ideas. 
Social incentives mechanisms (e.g. user discussion groups, follow other users), as well as a visualiza-
tion dashboard consisting of summary analytics and attention mediation feedback were implement-
ed; however, there is no reputation system implemented that could assess the credibility and behav-
iour of the users on the platform. 

 

Similarly, the Wikirate CAPS project4 has created a web platform for collaborative creation and shar-
ing of knowledge on company behaviour. Users can contribute information and have access to data 
and visualizations reflecting company behaviour, in order to compare and rate these companies. 
There are some social incentives mechanisms (e.g. profile pages, follow other users), and users have 
the option to up-vote or down-vote posts of other users. Although there is no reputation system im-
plemented here either, badges ǊŜǿŀǊŘƛƴƎ ǳǎŜǊǎΩ ŎƻƴǘǊƛōǳǘƛƻƴǎ (Mills & DePaoli, 2014) were incorpo-
rated. A simple reputation system in which users accumulate points according to the up-votes their 
posts receive from other users was implemented in the EnergyUse platform5. The particular platform 
allows citizens to discuss about energy saving with users of electricity monitors aiming at engaging 
them in fruitful energy debates and promoting positive behavioural change towards reduced energy 
consumption. It was created by the CAPS project DecarboNet6, which is investigating the potential of 
social platforms in mitigating climate change. Apart from social incentives mechanisms (user can 
comment on posts and discuss with other users), EnergyUse also incorporates a basic reputation sys-
tem: users can up-vote posts and answers, accumulate reputation points accordingly, and change 
their status on the platform. A set of awards (badge list), given to users upon completing predefined 
conditions (e.g. create a post with more than 5 votes, create an answer with at least 3 up-votes, etc.), 
was also incorporated into the platform. 

 

By the time the particular review was conducted, the authors did not encounter any other CAPS pro-
jects that had incorporated reputation-based incentive mechanisms or gamification elements into 
their platforms. However, some of them included social incentives in the form of offline meetings 
and social events in order to inform the wider public and increase the interest and engagement of 
the users on the platform. For example, CAP4Access7, a CAPS project which aims at developing 
methods and tools for the collective gathering and sharing of spatial information for improving ac-
ŎŜǎǎƛōƛƭƛǘȅΣ Ƙŀǎ ŀƭǎƻ ŎǊŜŀǘŜŘ ŀ ǿŜō άŎƻƳƳǳƴƛŎŀǘƛƻƴ ǇƭŀǘŦƻǊƳέΣ ǿƘƛŎƘ ŦŜŀǘǳǊŜǎ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ƳŜŜǘƛƴƎǎ 
initiated by the CAP4Access partners, as well as the work of other activists and organizations working 
for accessibility in Europe. The tools created by CAP4 Access, e.g. Wheelmap, have not incorporated 

                                                           
2
 DebateHub. http://projects.sigma-orionis.com/catalyst/open-tools/debatehub/ 

3 Catalyst. http://projects.sigma-orionis.com/catalyst/ 
4 Wikirate. http://wikirate.eu/  
5 EnergyUse. https://energyuse.eu/ 
6 Decarbonet. http://www.decarbonet.eu/ 
7 CAP4Access. http://www.cap4access.eu/intro.html 
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reputation-based incentive mechanisms, gamification elements, or financial incentives; however, 
they have a base of active users, motivated primarily, as it seems, by social incentives and altruism, 
as they have the chance to contribute for a good cause.  

 

Table 1. Incentive mechanisms identified in other CAPS tools/platforms 

 Incentive Mechanisms Identified 

 
Reputation 

Score 
Upvote/ 

Downvote 
Online social interactions Social events 

Gamification 
(e.g. badges) 

Feedback (visuali-
zations) 

DebateHub  V V   V 

Wikirate  V V  V V 

EnergyUse V V V  V  

Wheelmap   V V  V 

 

2.4  Design recommendations 

Upon examining the design of the aforementioned incentive mechanisms, the authors concluded 
that there are several issues that should be taken into consideration before proceeding to the design 
ƻŦ twhCL¢Ωǎ ƛƴŎŜƴǘƛǾŜ ƳŜŎƘŀƴƛǎƳǎ ǎŎƘŜƳŜ. The most significant (and relevant to the design of the 
PROFIT platform) issues are going to be presented here, categorized according to the incentive 
mechanism they correspond to, and summarized in Figure 3. 

 

1. Reputation Systems. First of all, as regards the reputation metric, it is argued that it should be 
chosen according to the goals of the system and the desired user behaviours (Jøsang, Ismail, & Boyd, 
2007). Activity statistics are suitable for building trust between users and supporting member match-
ing, cumulative metrics can increase user loyalty to the platform, and scoring mechanisms facilitate 
the promotion of quality content. In CS platforms that seek to promote collaboration, public scores 
should only be positive; negative scores should be avoided or at least be private to avoid competitive 
spirit. In order to support diversification and the varying skills of the participants, user scores and 
ranking should be based upon several different dimensions of contributions. Both short term and 
long term reputation could be included in order to encourage newcomers and provoke their interest 
with smaller scale goals, while increasing user loyalty. 

 

Much attention should be paid to avoid reporting bias due to unfairly positive or negative ratings. In 
particular, presumed unfair ratings could be excluded based on their statistical properties or the rep-
utation of the rater (Jøsang, Ismail, & Boyd, 2007) and domain knowledge filtering methods 
(Dellarocas C., 2010, p. 7). Furthermore, they could be cross-checked through meta-moderation 
ǎŎƘŜƳŜǎΣ ŜΦƎΦ άǊŀǘƛƴƎ ǘƘŜ ǊŀǘŜǊǎέΣ ƻǊ ǇǊŜǾŜƴǘŜŘ ōȅ ǘǊȅƛƴƎ ǘƻ ƛƴŘǳŎŜ ǘǊǳǘƘŦǳƭ ǊŀǘƛƴƎǎ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ Ŝx-
ternal rewards, such as financial rewards (Dellarocas C., 2010, p. 6), and the use of anonymous rating 
schemes (Jøsang, Ismail, & Boyd, 2007). On the other hand, it has also been noticed that malicious 
users frequently change their identity on the platform and start all over again. One way of preventing 
that is by mapping virtual identities to the real ones; however, this approach may discourage users 
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from joining the platform in the first place, or, in case their identities are disclosed, giving negative 
feedback to other users (Dellarocas C. , 2010, p. 7), contributing in increasing positive bias. A possible 
solution could be keeping user identities known only to the reputation system and using community 
moderation to identify malicious acts and users (Dellarocas C. , 2010, p. 9). In order to support the 
ǊŜǇǳǘŀǘƛƻƴ ǎȅǎǘŜƳΩǎ ŦŀƛǊƴŜǎǎΣ ŀ ŎƻƳƳƻƴ ŀǇǇǊƻŀŎƘ ƛǎ ǘƻ ǇǊŜǾŜƴǘ ǳǎŜrs from building high reputation 
very fast (e.g. Stack Overflow), while also allowing them to lose it quickly if at some point they stop 
contributing or behave maliciously (Satsiou & Tassiulas, 2010). Lastly, to prevent manipulation of the 
reputation system, many platforms do not reveal details of their reputation algorithms, even though 
this practice entails the danger of diminishing the perceived fairness of the system and, consequent-
ly, user trust. A middle road could be followed, in which some information regarding reputation 
score aggregation is disclosed to users and some is unknown (e.g. Reddit, Hacker News). 

 

2. Gamification. Gamified systems should also be carefully designed, as applying game elements 
without any consideration for their latent usefulness leads to nothing ƳƻǊŜ ǘƘŀƴ άǇƻƛƴǘǎƛŦƛŎŀǘƛƻƴέ 
(Robertson, 2010). As a negative consequence, pursuing points may become the primary goal of the 
participants (Greenhill, et al., 2014). Moreover, by merely incorporating game elements into tasks, 
they would not necessarily become more interesting and engaging. Instead, game mechanics should 
be implemented very carefully depending on the specific situational context and the targeted users. 
Leaderboards, e.g., may raise unnecessary competition in CS environments that promote collabora-
tion and target implicit motives. Even in competitive environments, they should be used with caution 
because they might demotivate newcomers and other low ranked users. Alternatively, short-term 
leaderboards that allow users to compete on a short time window with the same chances to win by 
ǊŜǎŜǘǘƛƴƎ ǎŎƻǊŜǎ ŜǾŜǊȅ ǿŜŜƪ όŜΦƎΦ {ǿŀǊƳΩǎ ǿŜŜƪƭȅ ƭŜŀŘŜǊōƻŀǊŘǎύΣ ƻǊ ƭŜŀŘŜǊōƻŀǊŘǎ ƛƴŎƭǳŘƛƴƎ ƳǳƭǘƛǇƭŜ 
ranking dimensions, could be used. Other alternatives could be customizable leaderboards, allowing 
participants to choose whom they compete with, or leaderboards that adapt to the user in order to 
provide optimal motivation levels (Massung, Coyle, Cater, Jay, & Preist, 2013). As a general recom-
ƳŜƴŘŀǘƛƻƴΣ ŎƻƳǇŜǘƛǘƛƻƴ άǎƘƻǳƭŘ ōŜ ŀǾŀƛƭŀōle, but easy to ignoreέ (Massung, Coyle, Cater, Jay, & 
Preist, 2013, p. 378) (e.g. in Yelp leaderboards are not easily accessible from the main page). Lastly, 
as regards the inclusion of other social-ŜƭŜƳŜƴǘǎ ƛƴ ƎŀƳƛŦƛŜŘ ǇƭŀǘŦƻǊƳǎΣ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ Ǝƻŀƭǎ ǎƘƻǳƭŘ 
ŀƭǎƻ ŎƻƳǇǊƛǎŜ ƎŀƳƛŦƛŜŘ άŎƻƭƭŜŎǘƛǾŜ Ǝƻŀƭǎέ ŀƴŘ ƴƻǘ ƻƴƭȅ ƛƴŘƛǾƛŘǳŀƭ ǳǎŜǊ Ǝƻŀƭǎ to emphasize on coopera-
tion (Greenhill, et al., 2014), and highlight social achievements (Morschheuser, Hamari, & Koivisto, 
2016). 

 

3. Social incentive mechanisms. Elements that could increase competitiveness should also be used 
carefully on platforms that target social motives, since those plat-ŦƻǊƳǎΩ ǇǊƛƳŀǊȅ Ǝƻŀƭ ƛǎ ǘƻ ǎǳǇǇƻǊǘ 
friendly social interactions and collaboration. Design elements that enhance participatory behaviour 
and allow users to connect with others should be included instead. Such elements include online dis-
cussion groups, social networks, and functionalities that enable user feedback and the wider distribu-
tion of content in the social network. It should also be mentioned that the initial interactions new-
comers experience on the platform and the feedback they receive from older members could also 
affect the levels of their future participation. Indeed, newcomers that have access to their connec-
ǘƛƻƴǎΩ ŎƻƴǘǊƛōǳǘƛƻƴǎ ŀƴŘ ǊŜŎŜƛǾŜ ŦŜŜŘōŀŎƪ ƻƴ ǘƘŜƛǊ ŀŎǘƛǾƛǘȅ ƭŜŀǊƴ ōȅ ƻōǎŜǊǾŀǘƛƻƴ ǿƘŀǘ ƛǎ ŦŜŀǎƛōƭŜ ŀƴŘ 
socially acceptable on the platform faster, and they contribute more themselves (Burke, Marlow, & 
Lento, 2009, p. 951). Thus, the design of such platforms should facilitate social learning, social inter-
actions such as photo tagging, and support newcomers with different behaviour and engagement 
levels on the platform (e.g. active versus inactive users) (Burke, Marlow, & Lento, 2009, p. 953). 
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Designers should also consider the fact that security concerns and self-representation issues may 
arise on social platforms. Swarm (Foursquare) users, for example, are often concerned about the pri-
vacy of their check-ins, as well as their social image which, according to their opinion, may be nega-
tively affected by checking in at particular places (Lindqvist, Cranshaw, Wiese, Hong, & Zimmerman, 
2011). A way to deal with these issues is to give users the opportunity to keep their profiles and ac-
tivity on the CS platform private and/or separate from their social media accounts (e.g. Facebook, 
Twitter). 

 

4. Financial rewards/ Career opportunities. As regards offering monetary rewards in CS systems the 
Ƴŀƛƴ ŀŘǾŀƴǘŀƎŜ ƻŦ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ƛǎ ǘƘŀǘ ƛǘ ƛǎ άǊŜƭŀǘƛǾŜƭȅ ƭƻǿ ŎƻǎǘέΣ ǎƛƴŎŜ Ƴƻǎǘ ǇŀǊǘƛŎƛǇŀƴǘǎ Ŏƻƴǎƛǎǘ ƻŦ 
amateurs, scientists, or individuals wishing to apply their skills or pass their free time (Schenk & 
Guittard, 2011). However, it should be noted that there is scepticism concerning financial incentives, 
since extrinsic rewards can decrease peƻǇƭŜΩǎ ƛƴǘǊƛƴǎƛŎ ƳƻǘƛǾŀǘƛƻƴ (Ryan & Deci, 2000a). Moreover, 
financial rewards may result in short term gain but in the long run they may decrease engagement 
(Cooper, et al., 2010). Additionally, they do not necessarily lead to better contributions. Indeed, stud-
ies regarding participation in Amazon Mechanical Turk have indicated that higher payment had a 
positive effect on attracting more workers and increasing the quantity of the completed work, but 
did not lead to increase in its quality and accuracy (Mason & Watts, 2009; Rogstadius, et al., 2011). 
Quinn & Bederson (2011) also mention that participants may be more tempted to cheat the system 
in order to increase their reward. A recommended approach for incorporating financial rewards is to 
employ small monetary rewards as an initial motivating factor, and then utilize other tangible re-
wards, such as prizes, in conjunction with gamified achievements on the platform to achieve sus-
tained engagement (Massung, Coyle, Cater, Jay, & Preist, 2013, p. 379). 

 

5. General design recommendations. Lastly, various other underlying design decisions that appeal to 
all of the aforementioned incentive mechanisms were also identified. Most of them are relevant to 
the UI design, including the presentation and placement of incentive mechanisms elements, such as 
reputation score and visual indicators. For example, profile pages are usually very carefully designed. 
The profile page of a Stack Overflow user, e.g., contains useful information, such as her reputation 
score, which is clearly visible on top of the page, recent activity on the platform and even a tag cloud 
with the subject categories that the particular user is participating in. Suitable placement of infor-
mation in order to be easily accessible is also an important issue. In Stack Overflow, recent job post-
ings are displayed next to a question, visible to visitors and registered users alike. That way, develop-
ers who are interested in displaying their skills to potential employees or they are actively searching 
for a job can be more incentivized. 

 

/ƻƳǇŜƭƭƛƴƎ ŀƴŘ ƛƴǘǳƛǘƛǾŜ ¦LΣ ŀǎ ǿŜƭƭ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜ ŦŜŜŘōŀŎƪ ǘƘŀǘ ƛƴŘƛŎŀǘŜǎ ŀ ǳǎŜǊΩǎ ǇǊƻƎǊŜǎǎ ǘƻǿŀǊŘǎ 
mastery, can also encourage and sustain user participation. In both Duolingo and Khan Academy, 
learners have access to visual indicators of their progress, such as charts and diagrams based on their 
activity statistics. Their score is always visible on top of the page. In Khan Academy, the contents of a 
learning topic are displayed in a sequential list with icons that indicate both the type of content (e.g. 
video, challenge) and the progress of the learner. Positive feedback based on scores that are percen-
tiles of the larger group can also make players feel more empowered and positive about their skills. 
In the Great Brain Experiment, a CS game in which players participate in experiments that test their 
cognitive abilities, they might be told that they have better impulse control as compared to 90% of 
the population. Lastly, the UI should indicate to the newcomers various ways to contribute, as well as 
any potential benefits from their participation, in a simple and comprehensive way. In MovieLens, 
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e.g., users are explained that the more ratings they provide the more personalized recommendations 
ǘƘŜȅ ǿƛƭƭ ƎŜǘΣ ŀǎ ǘƘŜ ǎȅǎǘŜƳ άƭŜŀǊƴǎέ ǘƘŜƛǊ ǇǊŜŦŜǊŜƴŎŜǎΦ 

 

 

Figure 3 Practical recommendations for the design of incentive mechanisms 
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3. Design of the PROFIT incentive scheme 

The reputation-based PROFIT incentive scheme comprises a combination of the aforementioned in-
centive mechanisms, in order to create an integrated incentive system that would appeal to different 
user groups. Gamification is going to play a major role in the PROFIT incentive scheme, acting as an 
additional service layer of the reputation system by presenting the user with game design elements, 
such as points, badges, time constraints, levels, leaderboards, etc. (Deterding, Dixon, Khaled, & 
Nacke, 2011). 

 

For that reason, several gamification conceptual frameworks were identified and studied. Some 
prominent examples include Di Tommaso's gamification framework (DiTommaso, 2011), CƘƻǳΩǎ άhc-
ǘŀƭȅǎƛǎέ ŦǊŀƳŜǿƻǊƪ (Chou, 2015), BritƻΩǎ Ŝǘ ŀƭΦ άD!a9έ framework (Brito, Vieira, & Duran, 2015), and 
²ŜǊōŀŎƘΩǎ ǎƛȄ-step gamification framework (Werbach & Hunter, 2012). Based on a combination of 
the above, the authors concluded on five steps that would be most suitable to follow, in order to 
gamify the particular platform: a) delineation of the platform objectives and desired user's behav-
iours; (b) description of target users and their motives to participate in the PROFIT platform; (c) iden-
tification and design of appropriate incentive mechanisms that appeal to the motives of the targeted 
users and trigger the desired behaviours; (d) inclusion of measures to sustain user engagement; and 
(e) definition of the evaluation strategy. These steps are going to be presented in the following sub-
sections.  

 

3.1  Objectives of the platform & target user behaviours 

The PROFIT platform aims at promoting the financial awareness of EU citizens and other financial 
market participants. Towards this goal, it is intended to ǘǊƛƎƎŜǊ ǳǎŜǊǎΩ ƛƴǘŜǊŜǎǘ ƻƴ ǘƘŜ ŦƛƴŀƴŎƛŀƭ Řo-
main, help them improve their financial literacy levels, and motivate them to participate in relevant 
discussions and interactive activities in the platform, so as to raise awareness on different financial 
issues. Such activities include: self-assessment of their own financial knowledge level through the 
ǇƭŀǘŦƻǊƳΩǎ financial literacy tests, uploading of financial-related articles, posting of related questions 
or answering the questions of other users, participating in polls or creating polls, rating or comment-
ing on posts or polls, rating or commenting on the content of the platform, providing external or 
their own educational material, editing the educational material provided by other users, etc. Addi-
tionally, apart from encouraging active participation and contribution on the platform, it would also 
be necessary to increase the quality of the contributions in order to support the goal of the platform, 
as well as to sustain this desired behaviour over time. 

 

To reach the aforementioned goals, it is of utmost importance to communicate in the right way what 
the platform wants to achieve, and promote a sense of ownership of this goal among the platform 
participants so that they can understand and deeply share the goal. This can be supported by provid-
ing users with appropriate and timely feedback regarding the impact of their contributions on reach-
ing this goal (e.g. through interactive visualizations, graphs, etc.), and by promoting collaboration and 
social interactions among users. Special feedback should also be provided to new-comers, by giving 
them simple guidelines on how they can participate and contribute, highlight what they can achieve 
from their participation, and provide them with certain rewards for their initial contributions. 
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3.2  Description of target users & their motives 

The proposed platform will address all kinds of users, from people with little/no financial knowledge 
to more financial literate users, regardless of age, gender, financial background, etc. The authors, 
based on relevant research (PROFIT Deliverable D1.2 Use Cases & User Scenarios, 2016) and the val-
uable feedback from the PROFIT User Forum committee, consisting of financial institutions, entre-
preneurs, government bodies, educational institutions, customers of banks and other potential cus-
tomers and/or end users of the PROFIT platform, concluded on the following target user groups of 
the proposed platform. These were based on the demographic category that would better reflect the 
financial status and needs of the target users: 

¶ UG1: Entrepreneurs/latent entrepreneurs/social entrepreneurs/self-employed 

¶ UG2: Elderly/retirees/pre-retirees 

¶ UG3: Migrants/Members of an ethnic minority 

¶ UG4: Children/Parents of young children 

¶ UG5: Customers: Indebted/Over indebted households 

¶ UG6: Customers: Investors/Potential investors/Depositors 

¶ UG7: Unemployed/trainees 

¶ UG8: Active citizens/taxpayers 

¶ UG9: Mortgage owners/home owners/first-time buyers 

¶ UG10: Professionals in financial services/financial experts 

¶ UG11: Government executives and political-party members/local authorities 

¶ UG12: Collective investors/borrowers/third sector organisations 

 

Lƴ ƻǊŘŜǊ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ǘŀǊƎŜǘ ǳǎŜǊǎΩ ŀǘǘƛǘǳŘŜs towards a financial awareness platform and under-
stand their motives for participating and contributing to such a platform, both a literature review and 
a large-scale online survey were conducted. The online questionnaire comprised 35 questions related 
to the demographic information of the participants, their financial knowledge and status, their atti-
tude towards using technology and Internet, their ICT skills, and their motives for participating and 
contributing to such a platform. It was available for completion online in six languages (English, 
French, Italian, Greek, Croatian, and Slovenian). The English version questionnaire is available at 
http://projectprofit.eu/material/#tab-id-1. 

 

The questionnaire was completed by 494 people of varying age, nationality, and educa-
tion/professional background. 50.2% of the completed questionnaires were in English, 24.3% were in 
Greek, 7.1% were in Croatian, 6.7% were in Slovenian, 6.1% in Italian, and 5.7% in French (Fig. 4). The 
majority (296 or 59.9%) participants were male and 198 (40.1%) were female (Fig. 4). The youngest 
person that participated in our survey was 18 years old and the oldest was 85 years old. Overall, 
40.7% of the participants were between 28 and 43 years old, 30.1% were 44ς60 years old, 16.7% 
were older than 61 years old, and only 12.6% of the participants were 18ς27 years old, making young 
people the least represented group in our survey (Fig. 4). As regards the demographic category in 
terms of financial awareness and needs (Fig. 5), the majority of the participants (31.98%) answered 
that they are active citizens/taxpayers (158 people). 91 people (18.4%) beloƴƎ ƛƴ ǘƘŜ Ψ9ƴǘǊŜǇǊe-
neurs/latent entrepreneurs/social entrepreneurs/self-emploȅŜŘΩ category, and 71 people (14.4%) 
ǿŜǊŜ Ψ9ƭŘŜǊƭȅκǊŜǘƛǊŜŜǎκǇǊŜ-ǊŜǘƛǊŜŜǎΩΦ ¢ƘŜ ƭŜŀǎǘ ǊŜǇǊŜǎŜƴǘŜŘ ŎŀǘŜƎƻǊȅ ǿŀǎ ΨDƻǾŜǊƴƳŜƴǘ executives and 
political-party members/local authoritƛŜǎΩ ǿƛǘƘ ƻƴƭȅ о ǇŜƻǇƭŜ όлΦс҈ύΦ 

http://projectprofit.eu/material/#tab-id-1
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Figure 4 Gender, language, and age of respondents 

 

Figure 5 Demographic categories in terms of financial awareness and needs 
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The questions that are related to the work presented in this deliverable asked participants (a) to 
evaluate the potential features of the platform (services, resources, rewards, ease of use, social in-
teractions, and personalized recommendations), (b) to rate how likely it would be to perform specific 
actions on the platform (post questions, provide answers, report problems or malicious users/posts, 
rate posts, etc.), and (c) to rate how likely it would be to contribute more to the platform if they were 
provided with specific incentives (small monetary rewards, social status & reputation, gamification 
elements, feedback and recognition from other users, career opportunities, social interactions, and 
more accurate personalized recommendations). These questions were of Likert type, using a scale 1ς
р ǿƘŜǊŜ м Ґ άbƻǘ ŀǘ ŀƭƭ ƭƛƪŜƭȅέ ŀƴŘ р Ґ ά±ŜǊȅ ƭƛƪŜƭȅέΦ CƻǊ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ analysis of the gathered data, 
IBM SPSS Statistics Package version 20 was used. Appropriate measures of central tendency (mean or 
mode) and variability (standard deviation, range) were estimated for each variable, and non-
parametric tests (Mann-Whitney U tests, Kruskal-Wallis test) were applied.  

 

Respondents were mostly positive (mode 4) regarding the proposed features of the platform. The 
feature with the most positive answers was Ease of use: 69.8% of the ǇŀǊǘƛŎƛǇŀƴǘǎ ŀƴǎǿŜǊŜŘ ά±ŜǊȅ 
ƭƛƪŜƭȅέ ŀƴŘ άvǳƛǘŜ ƭƛƪŜƭȅέΦ wŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ǇƻǎƛǘƛǾŜ (mode 4) regarding participating in polls and 
providing feedback to the platform, and neutral (mode 3) regarding posting questions, providing an-
swers, and rating posts. Lastly, incentives that seem to be the more appealing according to the re-
sults are social interactions & invitations to social events according to ƻƴŜΩǎ ŎƻƴǘǊƛōǳǘƛƻƴǎΣ ŀŎŎŜǎǎ ǘƻ 
more advanced data & moderation rights, and more accurate personalized recommendations (mode 
4). 

 

²Ŝ ŀƭǎƻ ŀƴŀƭȅǎŜŘ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŜǎǇƻƴǎŜǎ ŀŎŎƻrding to their gender, age, and user group. What 
we saw is that incentives do not present significant differences between males and females that both 
seem to be more interested in receiving more accurate personalized recommendations, with females 
showing a slightly higher than males interest in career opportunities and small monetary awards, 
while males showing a slightly higher interest than females in gaining access to more ad-
vanced/moderation data, as well as social status, reputation and recognition from the community 
(Fig. 6). Nevertheless, both males and females seem equally interested in using the PROFIT platform, 
as 179 (60.9%) of male participants and 103 (52.8%) of female participants stated that it would be 
quite/very likely that they use the platform. 

 

 

Figure 6 Incentives according to gender (mode-left, mean-right) 
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Regarding differences between different ages target groups, we saw that in general younger people 
(age 18ς43) were more interested in the different incentives, with a strong preference on career op-
portunities, small monetary rewards, access to more accurate personalized recommendations and 
social interactions, while their older counterparts (age 44+) show some interest only for the more ac-
curate personalized recommendations and access to more advanced data/moderation rights. The 
majority (mode) of the youngest group (age 18ς27) was also positive regarding the gamification ele-
ƳŜƴǘǎ ŀƴŘ ǘƘŜ άǎƻŎƛŀƭ ƛƴǘŜǊŀŎǘƛƻƴǎ ŀƴŘ ƛƴǾƛǘŀǘƛƻƴ ǘƻ ŜǾŜƴǘǎέΤ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ 28ς43 age group was 
also positive on receipt of feedback and recognition according to their contributions, the majority of 
the age 44ς60 group was positive towards receiving more accurate personalized recommendations 
and access to more advanced data/moderation rights, while the majority of the age 61+ group was 
negative in terms of all listed incentives (Fig. 7). 

 

 

Figure 7 LƴŎŜƴǘƛǾŜǎ ōŀǎŜŘ ƻƴ ǊŜǎǇƻƴŘŜƴǘǎΩ ŀƎŜ όƳƻŘŜ-left, mean-right) 

 

Lastly, as depicted in Fig. 8, there were also identified differences which stem from the financial sta-
tus and needs of the respondents, as these are reflected on their chosen demographic category. 
Small monetary rewards seem to be the strongest incentive for the majority of unemployed/trainees, 
indebted/over indebted households and migrants/members of ethnic minorities. Career opportuni-
ties also constitute a strong incentive for unemployed/trainees, while social interactions, gaining so-
cial status and reputation as well as feedback and recognition from the community also are of inter-
est to them. Interestingly, these same incentives are also a motivating factor for professionals in fi-
nancial services/financial experts, who seem to be interested in self-marketing 8and socializing, being 
quite positive towards feedback and recognition according to their contributions, social status and 
reputation, social interactions on the platform, and invitations to social events. Parents of young 
children, who may be concerned regarding the financial education of their children and enjoyable 
ways to motivate them in being informed in this area, are among the groups who gave the most posi-
tive responses regarding gamification elements. Lastly, it should also be mentioned that elder-
ly/retirees/pre-retirees seem to be the least interested in the aforementioned incentives as com-
pared to the other demographic categories, scoring low on all of them. 

                                                           
8
 It should be mentioned that self-marketing here refers to individuals trying to improve their image and reputation in order 

to advance their careers, and it does not have to do with commercial purposes of users promoting their companies. 
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Figure 8 Incentives based on demographic category (mode-left, mean-right) 

 

From the holistic analysis of the questionnaire (PROFIT Deliverable D1.2 Use Cases & User Scenarios, 
2016) it was concluded that respondents ǿƘƻ ŎƻǳƭŘ ōŜ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ŀǎ ƳƻǊŜ άŜȄǇŜǊƛŜƴŎŜŘέ ōŀǎŜŘ 
on their financial literacy level, (e.g. professionals in financial services) seem to be more interested in 
using such a platform and have a more positive attitude concerning the incentive mechanisms men-
tioned in the online questionnaire. These users would more likely join such a platform not so much 
for gaining financial knowledge (which they should already possess), but for the more advanced fea-
tures provided by the platform (e.g., financial forecasting based on market sentiment) that could be 
of interest to them. Moreover, these users could also be motivated by having the opportunity to con-
tribute their knowledge either for altruistic purposes (i.e., contributing financial information for the 
good cause of promoting financial awareness globally), or for self-marketing and gaining social sta-
tus/reputation by promoting their skills through their activities on the platform. Therefore, their 
dominant motives for participating comprise learning/personal achievement, altruism, self-
marketing, and social motives.  

 

άaƻŘŜǊŀǘŜέ ǳǎŜǊǎ ƛƴ ǘŜǊƳǎ ƻŦ ŦƛƴŀƴŎƛŀƭ ƭƛǘŜǊŀŎȅ όŜΦƎΦ ƛƴǎǳǊŀƴŎŜκƳƻǊǘƎŀƎŜκƘƻƳŜ ƻǿƴŜǊǎ ŀƴŘ ŦƛǊǎǘ-time 
buyers) are potentially motivated by their will to learn more about specific financial matters and get 
relevant recommendations, as well as socialize and network with other users of the platform. Thus, 
their primary motives consist of learning/personal achievement and social motives. Lastly, users that 
may be characterized as less financial literate or less financially independent (e.g. unem-
ployed/trainees) may participate in order to get informed, ask questions, socialize, explore career 
opportunities, or gain small monetary rewards (e.g. prizes). Their motives span, therefore, from 
learning/personal achievement and social motives, to direct compensation and career opportunities. 
These motives are depicted in the following figure (Fig. 9).  
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Figure 9 Motives according to user category 

 

As a concluding remark regarding user incentives, we argue that the motives and reasons for con-
tributing in the PROFIT platform vary according to the age, and user group of the participants. We 
can also expect that their contribution levels and patterns on the platform would differ greatly. 
Therefore, the incentive mechanism that will be incorporated into the platform should make a care-
ful combination of different incentive mechanisms in order to appeal to the majority of them and be 
effective for all target users. 

 

Finally, is should also be mentioned that participants in the survey were also given the opportunity to 
suggest features for the PROFIT platform. Most of their answers were focused on the importance of 
an appealing user interface and an easy to use web platform/application. Nonetheless, among their 
suggestions were also Question & Answer Forums, private and instant messages, awards, opportuni-
ties to socialize with other users and ways to exchange knowledge with them. 

 

3.3  How to trigger user motives - Incentive mechanisms designed & applied 

Based on the review of the pertinent bibliography (Chapter 2, Section 2.2), as well as on previous 
work (Katmada, Satsiou, & Kompatsiaris, 2016), it was decided that the PROFIT platform should com-
bine a variety of different incentive mechanisms (reputation system, gamification, social incentive 
mechanisms, and financial rewards), in order to correspond to all aforementioned motives of the 
three aforementioned user groups. More specifically, a reputation system that would correspond to 
self-marketing motives of the participants, by giving them the opportunity to highlight their social 
status and demonstrate their skills, was designed. Altruistic motives were also addressed in the de-
sign of the PROFIT incentive scheme, by giving users the opportunity to contribute for a good cause 
(which in this case it would be the promotion of financial awareness to other users or potential users 
of the platform). Additionally, altruistic motives are triggered by appropriate and timely feedback, 
provided through design elements like visualizations and graphs showing the impact of personal con-
tributions to the platform community.  
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Furthermore, it was decided to allow users who make frequent contributions of higher quality to the 
platform to unlock new features (e.g., access to more advanced functionalities, moderation rights on 
ǘƘŜ ǇƭŀǘŦƻǊƳΣ ŜǘŎΦύΣ Ǝŀƛƴ ǊŜǿŀǊŘǎ όŜΦƎΦ ōŀŘƎŜǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ǳǎŜǊΩǎ ŀŎƘƛŜǾŜƳŜƴǘǎύΣ ŀƴŘ ǳǇƎǊŀŘe 
ǘƘŜƛǊ ƭŜǾŜƭ όŜΦƎΦ ŀǾŀǘŀǊ ŎƘŀƴƎƛƴƎ ŀŎŎƻǊŘƛƴƎƭȅ ǘƻ ǊŜǇǊŜǎŜƴǘ ǳǎŜǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ƭŜǾŜƭǎύ. Thus, gamifica-
tion elements that should elicit user motives such as enjoyment, intellectual curiosity, learning and 
personal achievement are also going to be incorporated into the design of the PROFIT platform. Nev-
ertheless, taking into consideration the design recommendations mentioned before (Chapter 2, Sec-
tion 2.X), elements that may raise unnecessary competition (e.g., leaderboards) are going to be 
avoided in the particular platform, or used under certain conditions. Various functionalities (e.g. fol-
lowing other users, conversing with other users), and social feedback (comments, ratings, etc.) that 
appeal to social motives of the users were also incorporated. These functionalities allow users to pre-
sent a good social image according to the values of the online community and gain appreciation by 
others, while they can also encourage altruistic actions. Lastly, suitable incentives for direct compen-
sation, such as discounts on products and prizes, will also be included in the PROFIT platform. In what 
follows, the incentive mechanisms applied are being presented in more detail. 

 

Reputation System: a way to measure user progress. In order to measure user progress, two distinct 
reputation metrics are going to be implemented; one to reflect the participation level of the user Ὑ , 

and one to reflect the quality of the provided contributions Ὑ . The reputation metrics will provide 

feedback to the users as to what extent they are engaged with the intended behaviours. These two 
reputation metrics would be visible on the user dashboard, alongside with visualizations of user ac-
tivity. Having two separate reputation metrics allows to distinct users who contribute to the platform 
from those users who are not only frequent contributors, but they also provide contributions of a 
high quality. It is important to track both the number of contributions as well as the level of their 
quality, so as to particularly promote very active users with high quality contributions. In the follow-
ing, we explain how the two reputation metrics are calculated. 

 

More specifically, users will be able to gain points for each of their actions on the platform, according 
to their importance for the platform purposes. For example, a user will be awarded 15 points each 
time she posts financial information on the platform, each time she adds new educational material, 
and each time she provides an answer to a financial related question posted by another user (Table 
2). The participation level of the user Ὑ  is then judged by the sum of her accumulated points on the 

platform. Actions that promote user collaboration and are beneficial to the community are awarded 
with more points (e.g. answŜǊ ǘƻ ƻǘƘŜǊ ǳǎŜǊǎΩ ǉǳŜǎǘƛƻƴǎΤ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ Ǉƻƭƭǎ ŎǊŜŀǘŜŘ ōȅ ƻǘƘŜǊ ǳǎŜǊǎΣ 
etc.). Moreover, in order to promote high quality contributions, we encourage users to rate other 
ǳǎŜǊǎΩ Ǉƻǎǘǎ ƻƴ ŀ ǎŎŀƭŜ м ǘƻ рΣ ōȅ ǊŜǿŀǊŘƛƴƎ ǘƘŜƳ ǿƛǘƘ ŀ ƘƛƎƘ ƴǳƳōŜǊ ƻŦ ǇƻƛƴǘǎΦ [ŀǎtly, users are en-
couraged to assess and (re) assess their literacy level by taking the related test (15 points); in this 
way, the platform can provide them with more suitable information for their level and assess its suc-
ŎŜǎǎ ōȅ ǘǊŀŎƪƛƴƎ ǘƘŜ ǳǎŜǊǎΩ ŦƛƴŀƴŎƛal literacy improvements. 
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Table 2. Points awarded to users according to their actions 

Actions awarding points Points 

Invite a friend through social media +2 

Post a question +5 

Create a poll +5 

Post a comment on a contribution made by another user +5 

Share own post on social media +5 

Share own post on social media +5 

Flag inappropriate post +5 

Post a comment on educational material provided by the platform +7 

Share post made by another user on social media +7 

Rate content on a scale 1-5 +8 

Participate in a poll +8 

Upload financially-related content (created by others) +10 

Edit educational material created by other user +10 

Write and post financial information +15 

Answer to a question posted by another user +15 

Add new educational material +15 

Take financial literacy test +15 

 

On the other hand, the quality-based reputation metric is going to be recalculated on a weekly basis, 
in order to reflect the latest behaviour of the user, based on the following formula:  

 Ὑ  ὶ ϽὙ

ᶪ ȟ

Ὑ

ᶪ ȟ

 

Where, Ὑ  is the quality-based reputation of the user ό, ὴ Ὥί a particular post of the user ό, and  

ὶ  is the rating provided by user ό for the post ὴ  and can take discrete values between 1 and 5. 

Thus, the quality-based reputation of a user is calculated based on the weighted average of the rat-
ings her posts (over the week) received by other users, where the weights are the quality-based rep-
utations of these other users. In this way, ratings by more reputed users weight more to the calcula-
tion of the respective user quality reputation. Ὑ  Ŏŀƴ ǘŀƪŜ ǾŀƭǳŜǎ ǿƛǘƘƛƴ ώмΣрϐΦ bŜǿŎƻƳŜǊǎΩ ŘŜŦŀǳƭǘ Ὑ  

ƛǎ ǎŜǘ ǘƻ о ŀƴŘ Ŏŀƴ ōŜ ŀŘŀǇǘŜŘ ŜŀŎƘ ǿŜŜƪ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǳǎŜǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴǎ ŀnd ratings they re-
ceived. In case a user has not contributed anything in the platform within a week, Ὑ  remains the 

same as in previous week, while the lack of contributions within this week is reflected in the partici-
pation-based reputation Ὑ . By re-calculating the quality reputation metric of users each week, we 

protect the system against potential malicious or misbehaving users that seek to gain reputation fast 
and then decrease their participation levels or the quality of their contributions and ratings (Satsiou 
& Tassiulas, 2010) with no costs at the benefits they can receive from the platform; any behaviour 
change will be promptly tracked by the system and will be reflected on the user accumulated points 
(Ὑ ) and/or quality reputation (Ὑύ ǎŎƻǊŜǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ǿƛǘƘ ǘƘŜ ǊŜƭŀǘƛǾŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻƴ ǘƘŜ ǳǎŜǊǎΩ 

rewards and rights, as will be explained in the gamification elements paragraph below. These reputa-
tion metrics provide users with information regarding their progress and will be visible on the user 
profile page (Fig. 12). 
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The proposed reputation system also provides certain awards or penalties for users according to 
their reputation scores. Awards vary from social status gained in the platform, depicted with the use 
of certain gamification elements, to moderation rights in the platform, as well as tangible rewards 
(e.g. small monetary prizes), as described below. Penalties affect the social status of the users nega-
tively. They consist of changing the avatar that appears belƻǿ ǘƘŜ ά.ŀŘƎŜǎέ ŀƴŘ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ǳǎŜǊ 
ƭŜǾŜƭ ǘƻ ŀ ǎǇŜŎƛŦƛŎ ƛŎƻƴΣ άǿŀǊƴƛƴƎέ ƻǘƘŜǊ ǳǎŜǊǎ ǘƘŀǘ the posts of this user were flagged as inappropri-
ate by moderators (Fig. 9); giving administrators the right to ban malicious/misbehaving users so that 
they cannot post and comment on the platform for a certain period of time (e.g. a week); and per-
manently expelling users with a history of 6 or more repeated bans from the platform. 

 

Figure 10 User avatar for banned users 

 

Gamification elements. Gamification elements that are going to be included in the design of the 
PROFIT platform comprise user avatars, levels, special achievements, progress charts and badges. 
More specifically, by increasing their participation based reputation (Ὑ ), users unlock levels and gain 

more rights on the platform. There are six levels on the platform: newcomer, experienced, casual, 
master, expert, moderator, as well as six corresponding icons (Fig. 7). The icon corresponding to the 
level of a specific user is visible on the profile of the user below her acquired badges, as mentioned 
before. Users begin at the newcomer level with basic functionalities and avatar, and they move up to 
the casual level, where they can create their own community polls, when their Ὑ  reaches 300 

points. After that, they may unlock the experienced level when their Ὑ  reaches 1000 points, the 

master level when Ὑ  reaches 2000 points, etc. (Table 2). It should be noted that users of top level 

which have been given moderation rights on the platform are going to be able to hide inappropriate 
content. In all above cases, users can upgrade their level, only if their quality reputation scores (Ὑ ) 

are above 3. Thus, a user may advance to a particular level depending both on the amount of her 
contributions (Ὑ ) as well as the quality of them (Ὑ ). 

 

 

Figure 11 User avatar for all levels 


