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Abstract 
To achieve the necessary transformation towards a low carbon society, it is obvious that all the coming technological 

innovations should also be accompanied by gargantuan shifts in lifestyle patterns. This study aims at identifying a possible 

gamified engagement strategy that fosters pro-environmental behavior for a renewable-energy projects crowdfunding app. 

Besides the growing interest of industry in gamification, there is few research on how to implement such approaches in a way 

it fosters pro-environmental behavior.  

The research provides an integrative literature review of subjects such as environmental psychology, gamification and human 

computer interaction, to finally outline a comprehensive framework to guide practitioners in fostering sustainable behavior 

within the business world, in the context of a renewable energy crowdfunding platform, and also the analysis of a business 

case, Seeds. 

While many game elements and marketing techniques can be positive for increased customer engagement and business 

development, they can be severely counterproductive as a strategy for climate change public engagement, and contrast 

sharply with the long-term sustainable practices that are required to transform to a climate neutral society. This work suggests 

that the corporate ethos might do more harm than good when it comes to fight climate change. Some widely spread corporate 

strategies to drive customer engagement, such as the usage of pervasive technology to build habits on users, are based on 

unmoral principles that invite critique, and perhaps, rejection. Finally, the limitations of the research suggest than additional 

validation is required, leaving several unresolved questions that could drive further scientific research.  

Keywords: pro-environmental behavior, gamification, marketing, climate change public engagement, renewable energy 

crowdfunding platform. 

 

1. Introduction  

To date, the energy transition has been underfunded. 

According to the International Renewable Energy Agency “In 

the power sector, the global energy transformation would 

require investment of nearly USD 22.5 trillion in new renewable 

installed capacity through 2050. This would imply at least a 

doubling of annual investments compared to the current levels, 

from almost USD 310 billion to over USD 660 billion.” [1]. In 

2018, humanity was below 50% of the investment required to 

avert the worst consequences of climate change. This 

staggering statistic clearly shows that financial investment 

needs to either be redirected to the energy transition, or new 

financing channels need to be opened. Crowdfunding can play 

a pivotal role in changing the course of the energy transition. 

And that is what Seeds Renewables intends to do, believing 

that every regular citizen could play a big role in financing this 

transition.  

Seeds Renewables S.L. (hereby “Seeds”) is an 

environmental Financial Technology (FinTech) mobile 

application that sits uniquely at the crossroads of Cleantech 

and the digitization of financial services by using crowdfunding 

to finance renewable energy projects. Seeds’ goal is to create 

the digital platform which can harness the collective financial 

power of the environmental movement by lowering the 

financial barrier for investment to just spare change, by giving 

investors full control of which projects their investments build 

and by providing a competitive return on investment. By using 

crowdfunding to finance the construction of renewables, Seeds 

creates a virtuous cycle of financial growth for the public which 

helps incentivize, democratize and decentralize the energy 

transition. From the scratch, sounds like a tool that many 

environmentally concerned citizens would be interested in. 

And perhaps the biggest challenge that Seeds faces is to 

create a community of users big enough to finance the projects 

in time. Considering that users investments are conceived to 

be very low, in order to collect the amount of money required 

to finance a loan for a renewable energy project a high number 

of micro investments are required. To have a better idea, 

according to the latest financial models, the critical mass to 

finance projects at a steady pace, also the break-even point, is 

63.000 users. Therefore, finding a marketing strategy that 

scales the userbase is a critical aspect for the success of the 

company. Additionally, the marketing strategy should procure 

not only to acquire users, but also to retain and engage them. 
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According to Localytics, the average mobile app loses 80% of 

its users within just three days of download. Making the 

company’s value clear from the beginning is also essential. 

Therefore, this study aims to investigate whether or not 

there is a possible gamified approach for a renewable energy 

project crowdfunding platform that fosters eco-friendly 

behavior. Combining insights from mainly environmental 

psychology, gamification, human computer interaction, and 

behavioral economics, it will be hypothesized how gamification 

can be used as a way to engage people in pro-environmental 

behavior. The analysis of the literature will be synthetized in a 

theoretical framework, to later analyze the business case of 

Seeds. After doing a critical review of the first engagement 

strategy in the context of subjects mentioned before, a new 

approach for gamification will be presented, inspired by the 

previous theoretical framework and the 6D method, or six 

Steps to Gamification from Werbach and Hunter.  

1.1. Description of the research area 

The dissertation entails different research areas, as we can 

see below in figure 1. The research process, despite being 

perhaps too fragmented and interdisciplinary, it is evidently 

conceived this way to have a practical application to the 

business case of Seeds, but is considered to be relevant for 

any other crowdfunding or investing platform within the 

renewable energy industry, or any platform that would like to 

foster pro-environmental behavior with a gamified 

implementation. 

 

1.2. Problem Statement 

The question that this study evaluates is: Is it possible to 

foster pro-environmental behavior through a gamified app to 

invest in renewable energy projects? If it is, which are the 

critical success factors to implement this green gamification 

approach? 

1.3. Goal and relevance of the research  

The goal of this dissertation is to present critical success 

factors for gamification and marketing approaches as a 

method to increased pro-environmental behavior and 

customer engagement and retention. Doing an analysis on the 

existing literature in behavioral science, environmental 

psychology, and other domains (represented in figure 1), the 

insights extracted will be summarized in a theoretical 

framework that will be used as a base to design a gamification 

strategy to foster pro-environmental behavior while building a 

strong relationship with customers.  

Furthermore, the business case of Seeds will be analyzed, 

to apply all the findings of the theoretical part by analyzing their 

current gamification strategy, and proposing a new model. This 

model or design concept can be used for Seeds, but also any 

other similar platform. In this sense, besides the highly 

contextual green gamification implementation proposal, the 

conclusions of the analysis can be interesting to any emerging 

platform willing to drive sustainable behavior to their users. 

Whether or not gamification approaches are used as a 

business strategy for customer engagement, several trade-offs 

might occur when using marketing-based approaches for 

behavioral interventions. The role and limitations that 

marketing and gamification plays in engaging the public in 

climate change is analyzed. Also, the role that visualization 

methodologies can play by providing ecological feedback to 

users is discussed, highlighting the limitations and 

opportunities than this area of research (eco-feedback 

technologies) can bring to companies that try to foster pro-

environmental behavior.   

This dissertation is relevant for the scientific and business 

world, for many reasons. Searching for tools and technology 

for growth and increased pro-environmental behavior is not 

only of significance to businesses but also to the environment.  

This study mainly concerns 4 of the United Nations Sustainable 

Development Goals (SDGs); Which are goal number 9: 

Industry, Innovation, and Infrastructure, goal number 11: 

Sustainable cities and communities and goal number, 12: 

Responsible Consumption and Production 13: Climate Action 

[2]. The ambition of this study is to compile joint knowledge 

around different areas to try to find an effective method to make 

individuals act in a way that aligns with these goals.  

1.4. Interest of the client  

All the businesses interacting with consumers through 

technology can surely benefit from understanding the effect 

that gamification has on consumer acquisition and retention. 

But it is also of fundamental importance to understand the 

critical factors and limitations of gamification and marketing 

approaches, as well as understanding the different game 

mechanics features and how to evaluate them given a specific 

business context. Also, there are many reasons why 

sustainable user behavior should be of interest of marketers. 

In Ripple et al. [3] words: marketers should be cognizant that 

the consumption mindset that conventional marketing 

encourages is a key driver of negative environmental impacts 

[4] [5]. 

Figure 1: Research areas covered in the dissertation 
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Additionally, businesses able to adapt to the demands of our 

changing times, including the urgent demand for sustainability, 

will probably be more likely to succeed in a longer perspective 

while enjoying the strategic benefits [6]. Moreover, research 

suggests that socially and environmentally responsible 

business practices have the potential to harvest more positive 

consumer perceptions of the organization, and also increases 

in profitability [7] [8] [9] [10]. 

Ideally, the outcome presented in the last part of the 

dissertation can be used as a foundation for designers and 

programmers at Seeds.  

1.5. Thesis Structure 

The structure of the text chronologically follows the 

methodological steps taken when conducting the research. A 

summary of the most important content of each chapter is 

given here.  

 

All the theory will be explained in the chapter hereafter, 

chapter two. First, it provides a definition of all the important 

concepts that will be extended during the rest of the 

dissertation. Then, an integrative literature review is conducted 

going through the following topics: behavioral interventions, 

psychological barriers to adopt sustainable practices, carbon 

offsets limitations, marketing-based approaches for climate 

change public engagement limitations, gamification and finally 

visualization of the ecological footprint. More details on the 

logics of the research process will be found in the next chapter. 

The details with regards to the used research methods, 

theories and frameworks will be explained in chapter 3, 

Methodology. Then, a broad synthesis of the literature review 

is conducted and developed in chapter 4. This integrated 

theoretical framework is a way of summarizing all the findings 

from chapter 2 in a way they can be applied in a more straight-

forward manner in the next chapter. In chapter 5, a business 

case study is conducted, analyzing the first gamification 

strategy of Seeds, and later proposing a promising and 

innovative gamification approach, aligned with all the previous 

research conducted. The most important conclusions and 

contributions of work are summarized in the chapter 6. The 

final chapter describes the limitations and suggestions for 

future work. 

2. Literature review 

The aim in the beginning of the literature review is to share 

first, the logic that has been followed to extract insights from 

the literature. Once the research process has been clarified, 

the research areas will be mapped out. Then some basic 

definitions on the different topics will be provided, to be 

followed up with more in-depth discussions. 

2.1. Research rationale 

Here, the research question “Is it possible to foster pro-

environmental behavior through a gamified app to invest in 

renewable energy projects? If it is, which are the critical 

success factors to implement this green gamification 

approach?” is broken down into sub questions. This can be 

seen in the figure 2, which shows the logic process of the 

research. 

 

 
Figure 2: Research Rationale 

To understand how to sustainable practices could be 

promoted, the first area that was addressed was environmental 

psychology. Starting with the question “Which barriers 

individuals face to adopt pro-environmental behaviors?” 

This leads to the analysis of behavior interventions in an 

ecological context, with a broad analysis of the barriers that 

hinder pro-environmental behavior. This will conclude with an 

analysis of the ones that are relevant in the current research, 

which is to say, in the context of a gamified app to invest in 

renewable energy projects. The conclusion will particularly 

stress the importance of analyzing a well-known psychological 

phenomenon, paying to alleviate guilt. This issue is far from 

new, and is now being put in practice in the voluntary carbon 

market, driving a profound debate among the scientific 

community. 

To approach the question “The adoption of offset schemes 

can help foster pro-environmental behavior?”  it was deemed 

necessary to understand first the limitations that such 

approaches face, by carefully examining them through the lens 

of behavioral economics. 

Following this, an analysis on marketing-based approaches 

for climate change public engagement is conducted. To know 

to which extent these approaches can help foster pro-

environmental behavior, a broad revision on marketing 

interventions in this context was conducted. This part 

specifically tries to address the question “To which extent 

marketing-based approaches can help fostering pro-

environmental behavior?” 

 

The discussion follows with an analysis on gamification 

practices, trying to answer the question “Which game elements 

can increase customer retention and growth?” 

 

Lastly, having into account that the design and investigation 

of technologies that provide ecological feedback received 

considerable scientific attention in the last few decades as a 

way of helping individuals reduce their environmental impact 

[10] [11] [12] [13] [14] [15] [16] [17] it was considered relevant 
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to pass through this area to enrich the research, by addressing 

the question “How ecological performance should be shown?” 

3. Methodology 

The process of this research, outlined below in figure 3, was 

divided into two phases; Theoretical phase, which contains an 

integrative literature review that concluded in the elaboration of 

a framework, and the practical phase, that addresses the 

business case of Seeds. 

 

 
Figure 3: Methodology of the dissertation 

3.1.  Theoretical phase: 

The purpose of this phase was to complete the research 

formulation. This included background research of all the 

relevant research areas and also an analysis of Seeds 

business case, to assertively propose a scientific question that 

was aligned with Seeds overall strategy and vision. Once this 

scientific question was clear, an integrative literature review 

was conducted, to later summarize all the findings into an 

integrative theoretical framework.  

 

The integrative literature review was done by following the 

guidelines of Torraco et. al [18]. 

 

This method allowed to do an analysis of the literature that 

moved beyond the mere description of a body of evidence, but 

also help deriving new insights through integration and critique’ 

[19]. Having into account that this area of research area is quite 

new (or perhaps too unexplored), this research method was 

thought to be the most suitable. In words by Post et al. [20] ‘In 

novel or emergent research areas, integrative literature review 

articles can connect research findings from various disparate 

sources in original ways so that a new perspective or 

phenomenon emerges. Also, following this methodology made 

possible elaborating an Integrative Theoretical Framework that 

summarized all the findings. This framework was conducted by 

following the method “understanding, selecting, and integrating 

a theoretical framework in dissertation research” [21]. 

3.2. Practical phase: 

This phase’s purpose was to apply in a real business case, 

some of the concepts that were assessed in the theoretical 

phase by proposing a new gamification proposal. This 

approach considered the findings from the integrative 

theoretical framework and was designed following the six 

Steps to Gamification, commonly known as 6D method [22]. 

4. Theoretical framework for a sustainable 

gamification implementation  

The framework in figure 4 is based on the analysis done in 

the literature review, and it has been conceived by following 

the method “understanding, selecting, and integrating a 

theoretical framework in dissertation research”. The proposed 

framework can serve as a "route map" in designing 

sustainable gamified engagement strategies. Each key 

insight will be further discussed hereafter. 

 

Figure 4: Theoretical framework 

• Intrinsic vs extrinsic tradeoff 

 

As the current research has remarked in several occasions, 

intrinsic motivations have been proved to be very stable over 

time, and to be more robust to any extrinsic financial incentive 

[23] [24] [25] [26] [27] [28] [29] [30] and moreover extrinsic 

motives are not compatible with intrinsic motives [31] [32].  
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Therefore, in case there is a tradeoff, it is recommended to 

communicate the intrinsic value of a given pro-environmental 

behavior alone. 

 

• Promoting a sense of community instead of 

individualistic targeting 

 

Going in line with the recent individualized discourse of 

climate change; individual citizens (users) are targeted for their 

individual role in causing emissions, and urged to change the 

situation. This individualistic framing of climate change might 

be problematic for people, for two reasons. First, it does not 

show society as it is actually experienced, which is to say, as 

an interconnected network of social relations. And second, 

there is an evident tension with the representation of climate 

change as a collective problem and the strong focus on 

individuals’ behavior, which might be a bit paradoxal [33]. One 

key finding of current research on environmental psychology is 

that fostering a sense of community is paramount to sustain 

long-term behavior change.  

 

The challenge than collective action poses is relevant to 

show how social influence operates with regards to sustainable 

actions. When individuals observe others engaging in a given 

action, this can increase their perception of collective efficacy 

or “a group’s shared belief in its conjoint capabilities to 

organize and execute the courses of action required to produce 

given levels of attainments” [34]. Surprisingly, collective 

efficacy has been understudied in the sustainability domain, 

but seems to be a promising approach. In other contexts, such 

as the organizational leadership [35] and political action [36] 

it’s influence is clear and validated. Drawing on these studies, 

we suggest that collective efficacy can be a good motivator of 

pro-environmental behavior.  

 

Communicating actions in a group context will increase the 

tendency to engage in sustainable actions, as a result of 

increased collective efficacy. Additionally, creating a sense of 

community can be key to sustain long-term behavior change.  

 

• Promoting an ecological identity rooted in self-

transcendent values (environmental citizenship): 

  

There is significant evidence demonstrating that self-

transcendent values are correlated with pro-environmental 

behavior [37], so the identity that should be promoted ideally 

has its values. According to Crompton [37], for what he calls 

“bigger-than-self” issues like environmental protection (or any 

other issue that may not be in an individual’s immediate self-

interest to invest energy and resources in helping to solve), 

campaigns that promote self-enhancing values may actually 

weaken the common purpose that links them. Crompton is 

based on empirical findings from social psychologists who 

demonstrated that particular personal values, such as 

materialism or self-interest, can end up inhibiting behavioral 

expressions related to the antagonistic cultural values, namely 

co-operation or pro-environmental behaviour [38] [39]. 

As it has been remarked previously, promoting a sense of 

environmental “citizenship” can be a good way to link any pro-

environmental behavior in the values underlying it, rather than 

to any financial incentive or other types of external stimuli. In 

words of [40], it is not necessarily “the environment” which 

motivates environmental citizenship, but a sense of justice and 

fairness. Some studies have demonstrated that a perceived 

ability to restore justice can lead to actions such as selecting 

fair-trade products [41], it might be the case that conveying 

collective notions of justice (e.g., communicating information 

about collective impacts and consequences of unjust, 

unsustainable actions) can be useful in fostering a 

environmental citizenship notion. In particular, communication 

about negative environmental threats and how these are felt 

by communities that are the most vulnerable might be a 

compelling message [42]. Additionally, motivating individuals 

to participate in local environmental decision-making can also 

be positive to foster environmental citizenship. 

 

Promote environmental identity by promoting self-

transcendental values, or a notion of “environmental 

citizenship” can be a very effective method of fostering pro-

environmental behavior. A way to motivate that citizenship 

notion is by giving information about climate justice and also 

by motivating individuals to participate in local decision 

making. 

 

• Reduction instead of compensation logics 

 

When it comes to talk about ways to improve the ecological 

performance of users, the compensation or offsetting logics is 

highly disadvised. The growing trend of market-based 

compensation mechanisms for nature conservation is very 

likely to crowd-out intrinsic motivations [23] [24] [25] [26] [27] 

[28] [29] [30] and has been proved to be very ineffective, as 

there is no evidence of reduction or avoidance of emissions 

due to markets so far [43] [44] [45] [46]. Instead, what this 

research suggests is to promote a philosophy of reduction, 

rather than persuading individuals to outsource greenhouse 

gases reductions. 

 

The easiest way of decreasing the greenhouse gases at 

individual level is by reducing the consumption levels. Perhaps 

promoting a philosophy of reduced consumption can help. 

 

• Limited ecological feedback 

 

Ecological feedback should only be provided whenever 

there is no risk on reducing subsequent pro-environmental 

behavior. There is strong evidence showing that ecological 

footprint feedback may not help in promoting pro-

environmental behavior, when it reduces feelings of self-

efficacy.  

In the other hand, other recent studies specifically observed 

that social recognition of prosocial acts reduces prosocial 

striving, while without social recognition prosocial striving is 

encouraged [47]. This suggests that negative spillover is likely 

to occur when there is social acknowledgment of a given pro-

environmental act.  
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It is suggested that ecological feedback is only shown when 

there is no danger of reducing feelings of self-efficacy. Also, 

when the feedback is positive, the possibility of social 

acknowledgment should be limited, or it might end up with 

negative spillover. 

 

• Making impact tangible and relevant is essential 

 

The long-time horizon associated with pro-environmental 

behavior might make it costly to the present self. Sometimes, 

the positive sustainable outcome in the future is often to 

prioritize over oneself own affective benefits. However, acting 

in a manner that can help other individuals has been shown to 

provide positive affect, sometimes termed as “warm glow” 

effect [48]. Focusing on how sustainable behaviors can create 

positive affect in the present might increase the likelihood of 

subsequent ecological behaviors. We propose that: 

 

Making sustainable impacts seem local and relevant to the 

self, by framing them with an immediate (vs. long-term) positive 

affect, can increase the likelihood of its performance. 

 

• Avoid green fatigue 

 

Climate change is a serious, nebulous, and can have large-

scale consequences. This can make that individuals perceive 

their acts as small and inconsequential, leading to green 

fatigue. This form of demotivation is the result of information 

overload and lack of hope with regards to meaningful change 

[49] and such hopelessness can be demotivating to individuals 

[50]. One suggestion might be to celebrate small and concrete 

wins that can reinforce positively more sustainable actions and 

keep individuals engaged with the climate action. 

 

Rewarding small milestones can encourage people to 

continue engaging in pro-environmental behaviors by helping 

avoid green fatigue. 

 

5. Proposing a framework for sustainable 

gamification: the Seeds Case Study 
 

Based on the findings in the previous phase, a new 

gamification proposal will be drafted. The framework is based 

on the methodology proposed by Professor Kevin Werbach, 

called Gamification Design Framework, which is well-reviewed 

by many researchers. It includes 7 game elements, and it 

successfully managed to have into account some of the points 

extracted from the theoretical framework. It also includes 

carefully selected information from previous studies on 

gamification for sustainable behavior, by extracting the most 

frequently appearing factors associated with successful 

gamification interventions for sustainable platforms.  

 

Following the Gamification Design Framework by Kevin 

Werbach, the first step is to align the framework with the 

business ultimate objective.  

5.1. Defining business goals: 

It is critical to think about the business goals to make sure 

that the gamified system benefits the organization. According 

to Seeds CEO William Wiseman, their fundamental business 

goals is: 

• Incentivize users to invest in renewable energy 

projects and engage frequently with the app 

5.2. Defining target group: 

The method that has been considered to do this 

segmentation process in a game context is the Bartle 

Taxonomy of Player Types. According to Richard Bartle, we 

can distinguish four types of players; Achievers, explorers, 

socializers, and killers, each one with different motivations and 

propensities. Achievers prefer raising points, badges, and 

rising in levels or other concrete measurements of success 

which the game might have. Explorers like to immerse 

themselves in the game world and love discovering new 

content. Socializers enjoy engaging with other players rather 

than the game itself. Lastly, the Killers thrive on competition 

and like to fight with others. As researchers suggest, the most 

successful gamified systems have something to offer to each 

player type [51]. 

5.3. Delineate target behaviors: 

A third important aspect of the 6D approach to implement 

gamification is to define target behaviors. Target behaviors 

should be concrete and specific, and therefore the overall 

target has to be broken down. Conceivable target behaviors 

are as follows: 

• Download the app 

• Connect the credit card to the app 

• Incentivize users investments in renewable energy 

projects. 

5.4. Results: 

The framework proposed is based on critical factors found 

from theory and previous studies on gamification. These are; 

the three dimensions of Werbach and Hunter’s DMC Pyramid 

(Dynamics, Mechanics, Components), the player types, 

motivation type (Intrinsic or Extrinsic) and finally the alignment 

with Seeds business goals and any successful pro-

environmental key insight.  

For each game element presented, these factors were used 

to evaluate the specific design proposal, resulting in a 8x8 

matrix to evaluate a given prototype based on these factors. A 

few of the came elements proposed can be seen in the next 

page (table 1).



Table 1: Proposed gamification approach 

Game 
element  

Implementation guidelines  Suppo
rting 
busin
ess 
goals  

Dynamics / Mechanics / 
Components 

 

Type of 
Motivation 

Player 
type 

Levels  

 

• Levels can help reduce green fatigue by 
rewarding small milestones 

• It is advised that levels are based exclusively 
on the ecological impact the investments 
generated. This is a way to promote intrinsic 
over extrinsic motivations, and promoting an 
ecological identity rooted in self-trascendent 
values. 

• Also, it is highly recommended to include 
levels for teams, as this could create a sense 
of community and increase collective 
efficacy.  

Yes Dynamics: Progression (the 
player's growth and 
development) 

Mechanics: Feedback 
(information about how the 
player is doing) Rewards (benefit 
from some action or 
achievement)   

Components: Levels (defined 
steps in player progression) 

 

Extrinsic Achiever 

 

Socializer 

Leaderboard • It is a simple feature, but it can be 
demotivating if implemented wrong. It 
should not be static, therefore it is suggested 
to have multiple leaderboards, one for 
individuals and another one for teams. That 
would be a simple way to make it dynamic 
while fostering a sense of community at the 
same time. It is suggested to create another 
leaderboard based in the geographical 
locations of the users, as is it believed to be 
an effective way to make impact local and 
relevant to the self.  

• It is unknown how a good positioning on the 
leaderboard might result in negative spillover 

Yes Dynamics: Emotions (curiosity, 
competitiveness, frustration, 
happiness) Progression (the 
player's growth and 
development)  

Mechanics: Competition (one 
player or group wins, and the 
other loses) 

Components: Leaderboard 
(visual display of players 
progression and achievement) 

it may 
either 
promote 
intrinsic 
motivation 
or reduce 
intrinsic 
motivation. 

Achiever 

 

Socializer 
 

Killer 
(weak) 

Teams • The player can choose to build a team with 
his/her friends (which would increase 
collective efficacy) and compete with other 
teams, or join a team in their hometown 
(which would be a way to increase a sense of 
community and frame the impact with an 
immediate positive effect).  

Yes Dynamics: Relationship (social 
interactions generating feelings 
of camaraderie, status, altruism) 

Mechanics: Cooperation (players 
must work together to achieve a 
shared goal) 

Components: Teams (defined 
groups of players working 
together for a common goal) 

Extrinsic Achiever 

 

Socializer 
 

Killer 
(weak) 

Gifting  

 

• If a marketplace is available within the 
platform. If a project was funded too quickly, 
other investors might be gifting selling 
his/her position. 

Yes Dynamics: Emotions (curiosity, 
competitiveness, frustration, 
happiness) Relationship (social 
interactions generating feelings 
of camaraderie, status, altruism) 

Mechanics: Transaction (trading 
between players, directly or 
through intermediaries) 

Components: Gifting 
(opportunities to share resources 
with other) 

 

Intrinsic Explorer 
(weak) 

 

Socializer 
(strong) 

Feedback  • Progression/feedback and setting your own 
goal can trigger intrinsic motivation. 
However, is it suggested to separate the 
impact goals of the financial ones,  

Yes Dynamics: Progression (the 
player's growth and 
development) 

Mechanics: Feedback 
(information about how the 
player is doing)  

Components: Collection (sets of 
items or badges to accumulate) 

Intrinsic Explorer 

 

Achiever 



6. Conclusions 

 
The question that this study was evaluating: Is it possible to 

foster pro-environmental behavior through a gamified app to 

invest in renewable energy projects?  
 

The conclusion is that it will be changeling to create a stronger 

incentive for consumers to engage in pro-environmental 

behaviors by using a gamified app to invest in renewable 

energy projects. There are many barriers to overcome; while 

some are implicit in the inherent logics of gamification and 

marketing techniques itself, the others are found in the human 

psyche.  What this analysis has underlined is that no marketing 

approach can be ‘value-free’, being clear that marketing logics 

have the principles of the current economic rationality firmly 

embedded within it. Some key features might end up 

undermining pro-environmental behavior (segmentation based 

on individuals’ differences, an individual-focused approach, 

extrinsic rewards). It is suggested that any conventional 

marketing implementation would have overlooked any of these 

aspects, at the expenses of the utmost objective of maximizing 

profit.  

  

The previous arguments can lead to the question: can 

climate change and the broader problems of sustainable 

resource use and environmental degradation be successfully 

tackled with the current deregulated, globalised, growth-based 

economy [52]. Perhaps, to the extent that this is not really a 

sustainable economic model, all marketing approaches that 

operate within it are highly unlikely to be either.  

 

The conceptual tools that corporations use to engage the 

public are inherently biased towards making profit. On that 

basis, it is considered crucial to equip ourselves with tools for 

change which are not constrained by this perspective. That 

being said, it is unclear to which extent the proposed 

framework can help individuals adopt pro-environmental 

behaviors, as further validation would be required. 

 

Despite of this being uncertain, the second question will be 

addressed: “If it is, which are the critical success factors to 

implement this green gamification approach?”  the basis of the 

answer is found in the theoretical framework. Also, the key 

points with regards to its implementation is that all of the game-

components are motivating for all different player types 

(Achievers, explorers, socializers, and killers), touching 

different dynamics and mechanics, and trigger both intrinsic 

and extrinsic motivation 

 

It is uncertain if the new gamification strategy can be more 

successful than the previous methodology proposed, but 

surely it is a more ethical approach. Ethics traditionally always 

ranked the social benefits above the individual benefit. As Kant 

defined, an action is especially moral when it benefits others at 

expense to one’s own benefit. It’s been a while since 

corporations separated from morality to pursue a purely 

material goal, which is the maximization of profit. Sometimes 

this utmost objective can be quite immoral, as how the money 

is made does not matter. A similar thing can be observed in 

other fields such as the natural sciences; researching without 

morally evaluating or even regulating research. For example, 

the discovery of atomic energy enabled both the use of this 

energy form and the development of the atomic bomb. 

Ultimately, however, it is suggested that a society should 

prevent this kind of science from being used against it. The 

essential question of the benefit or harm to human beings 

should be stated as early as possible, to avoid implementing 

things that can represent a societal damage. 

 

7. Limitations and future research 
This research has been multidisciplinary and, therefore, 

benefited from multiple methodologies. While such diversity 

could be seen as a strength, it has also resulted in a set of 

disconnected literatures. The results proposed in this work are 

an attempt to organize the existing literatures and try to explain 

and integrate its contradictions, while providing a unifying 

theoretical model and gamification implementation approach 

that can – and perhaps should – be further tested and 

explored. 

The main limitation of the research is fairly obvious; it is 

missing validation of the hypothesis stated. Gamification has 

never been applied in practice to evaluate if it can be 

compatible with fostering sustainable behavior in an investing 

platform.   

In order to make a more impactful integrative literature 

review, the boundaries conditions should have been narrowed 

down more, and stated more clearly. Also, the presented 

theoretical framework should have been validated by experts 

in relevant areas. 

Another point is that the method for this research was 

quality-based rather than quantity. In future research, it could 

be of interest to conduct a quantity-based evaluation. A 

suggestion for the future research is to use A/B-testing as a 

quantitative evaluation method. This methodology consists of 

a randomized experiment with two variants, A and B. In this 

case, one variant could have game elements, and the other 

could not include any game element. In the case this further 

evaluation is conducted, it is essential to secure enough time 

for the testing period and a good way to measure the pro-

environmental performance, to properly evaluate the effect. 

Another possible limitation is that no inclusion of end 

customers has been included in the development of the 

framework. In future studies, it may be of interest to also 

include interviews, surveys, or other types of data collection 

from end customers. This could lead to a better understanding 

of the target group and their motivations. 

One of the interesting point raised in this research is that it 

is still not clear what effect most extrinsic game mechanics 

have on intrinsic motivation and how exactly they affect 

motivation, both positively and negatively [27]. Further 

research is needed, but what is suggested from the available 

body of research is that extrinsic rewards may have a negative 

effect on motivation. 

To conclude, it is clear that analyzing the impact of the game 

elements on behavior would be very interesting to expand our 

knowledge on rebound effects, moral balancing, and other 

environmental psychology domains which need empirical data 

to support their theories. In order to justify moral licensing as a 
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driver of indirect rebound effects, future research could 

perhaps benefit partnering with Seeds to verify if investing in 

renewable energy can later translate into moral licensing in 

product and consumption decisions.  
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Personalized Web - Science, Technologies and Engineering: 11th 

Spring 2012 PeWe Workshop Modra - Piesok, Slovakia April 1, 2012 

Proceedings (pp. 31–32). Bratislava: Nakladateľstvo.  
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