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Abstract 
 
 Road traffic is one of the major sources of many of the worst pollutants, including carbon dioxide (CO2), carbon 
monoxide, carcinogenic particles and noise. The past decades have seen a dramatic rise in these harmful effects on human 
health, that proved to cause at the same time massive damage to the natural and built environment. In response to this 
aggravating situation, the new European Commission’s President Ursula von der Leyen placed as the centrepiece of her 
political mandate ‘the European Green Deal’, a comprehensive climate and nature package of measures to make Europe 
climate neutral by 2050. To reach this very ambitious goal, there is a need for very creative and efficient policy solutions. 
And this is the scope of the current study.  
 As the sustainability concerns become vital for policy planning, the paper advocates for the need of all EU’s 
main stakeholders to realise the potential of ‘green gamification’ to help EU member states reach these ambitious policy 
goals, particularly in the field of transport and mobility - which are of crucial importance for overall CO2 reduction. 
Placed at the intersection of technology innovation and the need to find more efficient ways to protect the environment, 
‘green gamification’ is an emerging concept that refers to the usage of game mechanics when it comes to engaging people, 
with the purpose to change their behaviour on sustainability issues. In short, it aims to motivate a sustainable behaviour 
within companies, institutions and citizens, with the use of interactive games, in order to fight against pollution and 
climate change. Applied to the field of transport and mobility, green gamification implies using strategies to cut carbon 
emissions especially by convincing people to reduce the use of private cars. But how can we better incentivise citizens’ 
behaviour for cutting carbon emissions and achieve the new EU transport and mobility policy goals for 2050? To tackle 
this relevant question the article aims to assess the potential of ‘green gamification’ to help EU member states reach these 
ambitious policy goals. 
 
Key words: carbon emissions, European Union, gamification, Green Deal, pollution, transport. 
 
 
INTRODUCTION 
 
 The negative effects of global warming and climate change for people and the environment 
are well known in the scientific world for decades. However, the topic has been on the public debate 
agenda for only several years. The topic is more relevant than ever, as we are currently passing 
through a paradoxical period with top level figures and heads of states that promote ‘climate change 
denial’ on one end, and with the United Nations declaring climate change as ‘the defining issue of 
our time” (UN 2020) on another. Air quality in particular has become a major area of concern for 
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policy makers, as it influences all other policy areas because it directly impacts human health. Re-
search showed that poor air quality areas are usually polluted by Nitrogen dioxide (N02), which is a 
highly reactive gas emitted by vehicles, power plants and industries (WHO 2018). The gas has many 
harmful effects on human lungs, increasing the risk for heart and lung diseases. There are multiple 
actors that can join forces to reduce air pollution and recent technological innovations have offered 
multiple ways to tackle and solve the environmental crisis. It is acknowledged that proper solutions 
for enhancing air quality and fighting against pollution require concerted actions at local, national, 
regional and global level.  
 The European Union (EU) has always been in a leading position at global level when it comes 
to the fight against climate change and reducing CO2 emissions. For decades, it has set ambitious 
measures and goals to reduce its greenhouse gas emissions and set an example for other parts of the 
world.  In this worrying context, the EU has established, with the European Green Deal an unprece-
dented ambitious goal: to achieve a 90% reduction in emissions by 2050. 
 The climate change policies, regarding the improvement of air quality and tackling the climate 
crisis are directly affecting the EU transport sector, which currently finds itself at a crossroads. The 
local administrations take a lot of pressure these days, considering they are challenge to support the 
transformation of local communities into “smart communities” - or, in other words, into “smart cit-
ies”. Conceptually, turning to smart policies, increasing the efficiency of public transport and reduc-
ing pollution play a central role. Particularly the issue of reducing personal cars traffic and enhancing 
use of public transport as ways of reducing pollution are policy areas under direct scrutiny by both 
NGOs and governments at EU level.  
 One of the main problems identified by the study, that definitely requires a more careful at-
tention is the constant rise in greenhouse gas emissions from the transport sector, which threatens to 
jeopardise the EU’s efforts to achieve its Green Deal goals. Thus, in the next 5 to 10 years it is ex-
pected that the so-called ‘sustainable mobility’ model will increase in importance. Other possible 
solutions and proposals need to be explored. The main research question that the current study aims 
to address is: how can the EU and member states better incentivise citizen’s behaviour for cutting 
carbon emissions and help respecting the new EU transport and mobility policy goals for 2050? In 
order to assess this question, the current study aims to explore some tools belonging to the field of 
eco-innovation, which implies using technology and game mechanics to help achieving Green Deal 
targets and reduce pollution. The implementation of sustainable and innovative means of transport 
plays an important role both in the EU’s energy and the EU’s climate objectives. One of the main 
challenges of all EU policy makers is changing the population’s mobility behaviour. Assuming this 
task, in this exploratory policy research, the purpose is to deepen current knowledge on the emerging 
concept of ‘green gamification’ aiming to provide possible policy making solutions to influence pro-
environmental behaviour for cutting carbon emissions in the EU. 
 One possible answer that the paper attempts to offer is through the help of new technologies, 
or more precisely by applying the principles of ‘gamification’ in order to convince more citizens to 
renounce the use of their personal cars and instead turn to using public transport as a potential solution 
to the identified problem. The main hypothesis to be tested is: principles of so-called ‘Green Gamifi-
cation’ can help the EU member states to reduce air pollution by enhancing the use of public transport 
in big cities. Thus, the purpose of this study is to analyse the areas in which gamification has the 
potential to improve transport sustainability in the context of the EU’s new policy goals set by the 
‘Green Deal’.   
         The article is organised as follows: the first part will focus on describing the main policy prob-
lems in the fields of transport and combating pollution and the main documents and regulations in 
the EU on these topics with a focus on Green Deal objectives. Then, a short literature review will 
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explore the concept of gamification and of ‘green gamification’ as used in transport contexts, and 
will provide the underpinning theory as to why and how gamification may be most useful for EU’s 
strategy for cutting carbon emissions. The second part will synthesise the current practice in other 
countries regarding the range of interventions offered thus far in public and active transport. It will 
discuss the main benefits of ‘green gamification’ of carbon reduction based on a series of best prac-
tices and success stories applied on urban transport. The last part will explore areas where gamifica-
tion could be successfully applied in the case of cutting carbon emissions in EU like shifting transport 
modes and reducing traffic congestion and will try to advocate for a possible positive impact of ‘green 
gamification’. Lastly, the conclusions will list a series of policy recommendations and lessons learnt 
on ways to incentivise citizen’s behaviour to achieve new EU transport and mobility policy goals for 
2050. 
 
CUTTING CARBON EMISSIONS IN THE EU - BALANCING MAJOR 
POLICY ISSUES IN TRANSPORT AND AIR QUALITY 
 
 This section aims at identifying the major policy concerns that the article tries to tackle.  Is 
road traffic correlated with increasing pollution and deteriorating air quality levels? Experts agree on 
identifying road traffic as one of the major sources of many of the worst pollutants, including carbon 
dioxide (CO2), carbon monoxide, carcinogenic particles and noise (Zhanga & Battermanb 2013). As 
road traffic continues to increase, so is the pollution. During the past decades we saw a dramatic rise 
in these harmful effects, that proved to cause massive damage to the natural and built environment 
and have serious effects on human health. According to the World Health Organisation (WHO), air 
pollution is the single largest environmental health risk in Europe (WHO 2019). The Urban NO2 
Atlas (2019) provides a first indication for the relative effectiveness of mobility policies aimed at 
reducing urban NO2 pollution concentrations in European cities. They underline that road transport 
is one of the main source of urban Nitrogen dioxide NO2 pollution. Researchers showed that traffic 
congestion increases vehicle emissions and degrades ambient air quality, and recent studies have 
shown excess morbidity and mortality for drivers, commuters and individuals living near major 
roadways (Zhanga & Battermanb 2013).  
 Compared to all other policy areas, EU transport policy raises some of the biggest dilemmas 
for EU policy makers, providing many opportunities that come together with many challenges. The 
transport sector is a strategically important: it makes a vital contribution to the EU's overall economy 
and employment, being at the same time a cornerstone of European integration and vital for fulfilling 
the free movement of individuals, services and goods. Transportation is also a major contributor to 
the economy, representing more than 9% of EU gross value added (European Investment Bank 2020). 
Transport services alone accounted for around €664 billion in gross value added and they employ 
around 11 million people. But, in the same time, transport plays a crucial and worrying role in climate 
change and increasing poor air quality and pollution. EU recent data shows that urban transport 
represents almost a quarter (23%) of the EU’s greenhouse gas emissions (GHG)(European 
Environmental Agency 2019). Thus, it is considered the main cause of reduced air quality in cities, 
which poses a serious threat to public health. More specifically, road transport alone is responsible 
for almost a fifth of total EU emissions with 73 % of total emissions come only from transport. This 
has a very negative impact on EU citizens as it was shown that air pollution is responsible for more 
than 430,000 premature deaths (European Commission 2017). The ever growing desire for greater 
mobility and flexibility inside the EU that brought economic growth and new opportunities came 
together with very high costs against the citizens’ health, as growing air pollution indicators show. 
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The European transport policy still faces many sustainability challenges. Most expert reports show 
that ‘Transport is the only sector in the EU whose GHG emissions have risen since 1990’(European 
Environmental Agency 2018). Particularly the high reliance on the passenger car as a means of 
transport across the EU has contributed to traffic congestion in big cities  and pollution in many urban 
areas and on many major transport arteries. However, mobility and transport keep Europe moving 
and the economy growing: people need to commute and travel, while businesses must be able to 
deliver goods and services. Without transport, the internal market would not function, nor would 
European industry be competitive. In this field EU decision makers need to balance between measures 
that promote and develop transport routes and increase mobility, but also limit its negative impact on 
air quality and pollution.  
 At the level of the EU decision making system, both fields of transport and environment are 
areas of shared competence, each with a dedicated Directorate General (DG) in the Commission, that 
oversees EU legislation application and member states compliance with EU rules. The EU exercises 
its competence in these domains, including on reducing the emissions resulting from transport activ-
ities. Furthermore, climate change and certain negative environmental impacts are a trans-boundary 
problem, where coordinated EU action can effectively supplement and reinforce national and local 
action. Let us have a brief overview over EU policy makers solutions to this problem. 
 Already back in 2000 the European Commission established the European Climate Change 
Programme (ECCP) to help identify the most environmentally and cost-effective policies and 
measures that can be taken at the European level to cut greenhouse gas emissions. The ‘sustainable 
mobility’ model gained even greater importance alongside the opening-up of transport markets and 
the creation of the Trans-European Transport Network. Two decades after, the Commission launched 
the European Green Deal in December 2019, when the EU leaders endorsed the objective of achieving 
a climate-neutral EU by 2050. Cities started monitoring their air quality using the same standards and 
this allowed more comparative research and research on evolution of air pollution and their effects 
on human health. 
 While searching for better solutions, the Commission lead by Jean-Claude Juncker (2014-
2019) came with a set of legislative initiatives that aimed at increasing the share of low-and zero-
emission vehicles powered by alternative fuels in the EU. This was also intended to improve the 
quality of life of citizens, while keeping a highly competitive industry capable of generating sustain-
able growth. With renewed political momentum following the Paris COP21 agreement signed in 
2015, road transport started to be perceived by EU policy makers as an important part in fighting 
climate change. EU does not only oblige industry to meet targets for cleaner transport, but are also 
committed to building the required alternative fuel infrastructure. In recent years EU encouraged new 
charging solutions and has built the legal framework to move more freight off the road. It also 
launched new targets on GHG reductions. Consequently, one of the 4 main themes of EU’s “Road 
Strategy” published in 2017 is “decarbonisation”, which implies focusing on encouraging clean and 
sustainable mobility (European Commission 2017). The EU Road strategy identified the following 
major challenges in EU transport systems: 
 • congestion: which affects both road and air traffic; 
 • sustainability: transport still depends on oil for most of its energy needs, which is environ-

mentally and economically untenable; 
 • air quality: by 2050, the EU must cut transport emissions by 60% compared with 1990 lev-

els, and continue to reduce vehicle pollution; 
 • infrastructure: the quality of transport infrastructure is uneven across the EU; 
 • competition: the EU’s transport sector faces growing competition from fast-developing 

transport markets in other regions (European Commission, 2018). 
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 Predictably, directly affected by this whole phenomenon of climate change actions in the field 
of air quality - the EU transport sector is today at a crossroads. A lot of pressure is put on local 
governments and administrations, that are faced with the big challenge of transforming into ‘smart 
cities’ in which public transport and reduced pollution plays a central role. Particularly the issue of 
reducing personal cars traffic and enhancing use of public transport as ways of reducing pollution are 
policy areas under direct scrutiny by both NGOs and governments at EU level. 
 But all these measures discussed above were not enough. The transport sector has not seen 
the same gradual decline in emissions as other sectors: emissions only started to decrease in 2007 and 
but still remained higher than in 1990 until 2017. Within this sector, as mentioned above, road 
transport is by far the biggest emitter accounting for more than 70% of all GHG emissions from all 
means of transport. In order to reduce these alarming figures, and based on the global shift towards a 
low-carbon, circular economy already underway after the Paris Agreement, in 2016 the Commission 
published a communication entitled ‘A European Strategy for Low-Emission Mobility’ 
(COM(2016)0501), in which it proposed specific measures to accelerate the decarbonisation of Eu-
ropean transport. This strategy aimed to ensure that Europe stays competitive and is able to respond 
to the increasing mobility needs of both its population and its commerce. At the same time it aimed 
that Europe reaches a zero emissions standard, as established in the 2011 White Paper on the future 
of transport (European Commission 2011), focusing on adequately contributing to achieving the 
COP 21 Paris Agreement goals. Overall, the Juncker Commission’s target was the reduction of the 
GHG by at least 40% until 2030, compared to 1990 levels (European Commission 2017). 
 Another result of the intense preoccupation with air quality and reducing levels of pollution 
was the Directive 2016/2284, also called the National Emission Ceilings (NEC) Directive, currently 
the most important piece of EU regulation supporting the achievement air quality levels that do not 
generate significant negative effects or risks to human health and the environment. Under its previ-
sions, Member States are obliged to draw up, adopt and implement programs in order to limit their 
annual emissions. This obviously impacts primarily the field of road transport. Member States were 
required to fully transpose this EU Directive into national law by 1 July 2018. This is the main legis-
lative instrument to achieve the 2030 objectives of the Clean Air Programme and it sets national 
emission reduction commitments for each EU Member State for the period 2020 to 2029 and more 
ambitious ones as of 2030.  
 Most recently, on 26 June 2020, the Commission adopted its report to the European Parlia-
ment and the Council on the progress made on the implementation of Directive (EU) 2016/2284 on 
the reduction of national emissions of certain atmospheric pollutants. The European Commission now 
estimates that the majority of member states are off-target to deliver on their air pollution reduction 
commitments for 2020 and 2030. Also, latest European Environment Agency report on 2020 pre-
sented the most recent air pollutant emissions inventory data for the period 2010-2018, as reported 
by the Member States in February 2020. It shows some really encouraging progress - that Member 
States are in compliance with their commitments and that the collective efforts of the Member States 

have resulted in the total EU emissions of the four main pollutants (NOx, NMVOC, NH3 and SO2) 
being well below their respective ceilings for every year since 2012. Nevertheless, it also shows that 
progress done so far is insufficient to reach the more ambitious emission reduction commitments set 
for the period 2020-2029 and even more so for 2030 onwards (European Environment Agency, 2020). 
Moreover, it draws attention to the fact the COVID pandemic might have a positive effect on fulfilling 
these targets as “reductions in economic activity across Europe in 2020 associated with the COVID-
19 lockdowns is expected to lower emissions and may boost progress towards meeting reduction 
commitments” (European Environment Agency 2020). 
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no 1 

Emission reduction efforts in EU member states for 2020 and 2030. 
Source: European Environment Agency, 2020. https://www.eea.europa.eu/themes/air/air-pollution-sources-1/national-

emission-ceilings/national-emission-reduction-commitments-directive  
 
It is also worth mentioning another relevant policy document issued in March 2019, close to the end 
of the Juncker Commission’s mandate. EC promoted the next generation of CO2 emissions reduction 
standards for  transport in its most recent report titled ‘Transport in the European Union – current 
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trends and issues’, produced by the Directorate-General for Mobility and Transport (DG MOVE) 
(European Commission 2019). EC’s estimates suggest that passenger transport will only increase by 
42% by 2050, and freight transport by 60%. This puts pressure on the transport network as well as 
the environment - so innovative solutions need to be found at all levels of EU governance. 
 
 
 
 
ON THE ROAD TO A CLIMATE-NEUTRAL EUROPE BY 2050 -  
THE EUROPEAN GREEN DEAL AND THE NEW TARGETS FOR REDUC-
ING POLLUTION 
  
 This section shall offer a short overview of the most recent EU solutions to combat climate 
change - the much-talked-about European Green Deal and its targets, with a focus on the inter-con-
nected fields of transport and reducing air pollution.  
 In response to the current aggravating situation in rising carbon emissions in the EU, the new 
European Commission’s President elect - Ursula von der Leyen placed as the centrepiece of her po-
litical mandate ‘the European Green Deal’, a comprehensive climate and nature package of measures 
to make Europe climate neutral by 2050. In December 2019, when it launched its political priorities, 
President vor der Leyen announced that one of the priorities of the new EC will be the fight against 
climate change and environmental degradation considered as “existential threats” to Europe and the 
world (European Commission 2019). To that end, Frans Timmermans, designated Executive Vice-
President-designate for the European Green Deal, announced that the Deal lays down the actions 
meant to turn Europe into the first carbon-neutral continent by 2050 compared to 1990 levels. More-
over, the Green Deal proposes an ambitious rethinking of the European economy, transport, building 
and energy sectors. It has a total of 8 policy areas but this study will focus on the inter-connection 
between only 2 main policy areas: "Sustainable mobility" that aims to promote more sustainable 
means of transport and "Eliminating pollution" that comprises measures to cut pollution rapidly and 
efficiently. The plans of the current Von der Leyen Commission are more ambitious that Juncker’s 
Commission, hoping to increase the levels up to 50-55% until 2030 - with 15 % higher than the 
previous targets. In line with President Von der Leyen’s Political Guidelines, EU’s future policy ac-
tions will be guided by the ambition of the Deal to ensure that transport makes its important contri-
bution to climate neutrality by 2050. The new strategy will thus include ambitious measures aimed 
at significantly reducing CO2 and pollutant emissions across all modes. In this context, the effective 
implementation of the NEC Directive will be key to reaching the zero pollution goal of the new 
European Green Deal. Effective implementation of clean air legislation forms an essential contribu-
tion to ‘a zero pollution ambition for a toxic-free environment’ announced by the Commission and 
related initiatives, planned for 2021. 
 Europe's answer to the emission reduction challenge in the transport sector is an irreversible 
shift to low-emission mobility. By midcentury, GHG from transport will need to be at least 60% 
lower than in1990 and be firmly on the path towards zero. President-elect von der Leyen committed 
to a cross-cutting zero-pollution strategy that will: “protect citizens’ health from environmental deg-
radation and pollution, address air and water quality, hazardous chemicals, industrial emissions, pes-
ticides and endocrine disruptors”. To do this, it will carry out a series of initiatives that will protect 
the environment and boost the green economy. This transition process of the European Union (EU) 
economy to a more sustainable future must occur gradually. Specific actions should be taken by all 
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sectors, particularly energy, transport, agriculture, as well as by industries. The EU will also provide 
financial support and technical assistance to help people, businesses and regions that are most affected 
by the move towards the green economy. This is called the "Just Transition Mechanism" and will 
help mobilise at least €100 billion over the period 2021-2027 in the most affected regions (European 
Commission 2019). 
 The situation of air pollution in the EU has improved over the last years, but it is still worrying. 
According to recent published by the European Environment Agency (2019) average carbon dioxide 
(CO2) emissions from new passenger cars registered in the EU, Iceland, Norway and the United 
Kingdom (UK), increased in 2019, for the third consecutive year. Meanwhile, CO2 emissions from 
new cars and vans registered in the bloc increased again in 2019 for the third consecutive year. As 
such, air pollution continues to be one of the major challenges in Europe. In order to reach the sus-
tainability objectives of the European Green Deal action at EU level it is necessary to ensure efficient 
and strong initiatives that can deliver the needed climate and environmental impacts.  
 After describing the main policy solutions EU offered to these challenges in the field of road 
traffic and environmental protection we need to explore possible solutions that could help member 
states achieve the very high standards and goals set by the European Green Deal. The current study 
intends to propose the uses of a specific branch of tech innovation, namely eco-innovation1, as a 
potential useful tool for decarbonisation. Technology innovation proved in the last decade to be a 
great resource for achieving this ambitious goals in the EU. Moreover, eco-innovation is a new con-
cept of great importance to business and policy makers, covering mainly innovations of environmen-
tal benefit. Our main aim in this study is to explore its uses for reducing pollution in EU cities. This 
solution involves all economical, political, scientific actors dealing with environmental technologies 
at global, European and national levels and implies multiple funding programmes from the European 
Commission that support eco-innovation. Multi-stakeholder participation is required for all these 
challenges to be addressed. Before exploring the proposed solution to reducing road transport through 
green gamification, with the purpose of creating real positive social and environmental impact, let us 
first clear the main concepts and explore a bit the state of the art in the boosting field of gamification. 
 
STATE OF THE ART ON ‘GAMIFICATION’ -  
A NEW-OLD CONCEPT UNDER SCRUTINY  
 
 Before focusing on the more specific form of ‘green gamification’ applied to the policy field 
of EU transport and mobility that we will employ in this study, let us first have a brief overview of 
gamification in general and the disputes around it in the literature. The concept of ‘gamification’ is 
not new, but in recent years it started to be more frequently used in various forms outside the fields 
of digital media and new technologies, drawing attention of scholars and practitioners alike. A diverse 
range of fields, from marketing to pedagogy or human resources discuss and use gamification as a 
possible solution to their specific efficiency and sustainability problems. Consequently, it is no sur-
prise that one can find an array of definitions and descriptions of what became in the last decade a 
‘trendy’ and omnipresent concept. With this came also a lot of confusion over what the term really 
means. And this is more worrying as the concept gained more and more popularity. Already in 2012 
‘gamification’ was first listed as one of the top sustainable business trends (Makower 2012, p.9). 

 
1Eco-innovation is any innovation resulting in significant progress towards the goal of sustainable development, by re-
ducing the impacts of our production modes on the environment, enhancing nature’s resilience to environmental pres-
sures, or achieving a more efficient and responsible use of natural resources. See more in https://ec.europa.eu/environ-
ment/ecoap/frontpage_en  
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Gamification, also known as ‘gameful design’ was mostly used in fields such as training, education, 
health, well-being, business and HR and, as we will discuss in more detail, also in public policy, 
transport and for promoting eco-friendly behaviours. 
 Intuitively, “gamification” as a term originated in the digital media industry. For the first time 
the term was gaining interest in the academic world and the Gamification Research Network was 
established after a workshop was run at the 2011 Computer-Human Interaction (CHI) conference 
(Fit-Walter nd). Even though it was used in various other contexts before, without a clear / shared 
understanding, the term benefited of a clear definition and widespread adoption only after 2010 with 
Deterding et al’s (2011) definition being one of the most widely cited in gamification research: ”The 
use of game design elements in non-game contexts”. Similarly, Zicherman and Cunningham (2011) 
offer a fairly broad definition of gamification as “game-thinking and game mechanics to engage users 
and solve problems” (p. XIV) adding on the utilitarian aspect of the process. In a more customer/ 
beneficiary centered way of understanding, Huotari and Hamari (2012) defined gamification as “a 
process of enhancing a service with affordances for gameful experiences to support user’s overall 
value creation.” Additionally, Dominguez et al. (2013) proposed also a more detailed definition: ”In-
corporating game elements into non-gaming software applications to increase user experience and 
engagement”. Later on Werbach (2014) defined gamification as “the process of making various ac-
tivities more game-like” focusing on the crucial space between the components that make up games 
and the holistic experience of gamefulness. The latest definition by Landers et al. (2018) states that 
gamification is “using game-like elements to make non-game tasks more interesting”.  They also 
make a distinction that incorporates also the criticisms that were expressed against the broadness of 
the concept during the years. The distinction is between what they call “legitimate gamification” that 
has, in their opinion, a transformative potential, but only when used skilfully and ‘rhetorical gamifi-
cation” defined as  “at best novice gameful design and at worst a swindle, an attempt to make some-
thing appear “game-like” purely to sell more gamification” Landers et al. (2018, p.45). As seen, gam-
ification research uses key concepts from related areas which include – game design, behavioral eco-
nomics, community management and loyalty programs to influence behavior.  
 What most definitions of the term have in common is that they refer to it as a process of adding 
‘game-like elements’ to some real-world elements with various purposes. Some of its most often 
mentioned characteristics are that it consists of high-choice, low-risk engagements in a clearly struc-
tured environment that is very enjoyable for the user. Moreover, most definitions point to the fact that 
applying gamification on certain products or services encourages competition between consumers 
that are focused on reaching some objectives, milestones or a quantifiable outcome that they could 
get pride in. But why did gamification suddenly became so popular? The process it refers to existed 
even before it was named gamification and discussed in the specialised literature or explicitly men-
tioned in the business industry, under different names and forms. For example, its principles were 
already present in loyalty marketing programs in Hypermarkets, Hotels, Clubs or Frequent Flyers 
programs of air companies that offered bonuses to their members. But smartphones, big data and the 
internet were the main game-changers. Only with these technological innovations, and through com-
puting—including the Internet, fast computation, and cheap, pervasive devices like smart phones—
that “gamification has become a viable strategy for influencing everyday behaviors” (Froehlich 2015, 
p.3). In their search for creating new ways to ensure longer-term engagement, extending relationships, 
and enhancing customer and employee loyalty, companies focused on various ways of introducing 
‘gamification’ in their products. Their motivation was the proven positive effect of gamification - the 
fact that game techniques were used to make activities more engaging and fun and customer levels 
of satisfaction grew visibly. Over the years more and more companies in very different fields realised, 
based on the high rate of success and popularity that apps using gamification had, that it became a 
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very strong motivational and persuasive strategy mediated by technology and design to change con-
sumer behaviour and increase sales and brand perception. 
 Therefore, considering the current context the question is: how did gamification became such 
a disputed term, despite its popularity and efficiency? While gaming became an industry with huge 
growth potential, gamification became in itself a growing market on its own, particularly after some 
Tech giants like Amazon used it. The attention to this process was initially only business-driven, 
based on consumer marketing analyses that showed that accumulating rewards or status symbols mo-
tivates continued engagement and increases sales, keeping customers loyal to brands. In this sense, it 
is worth underlining that one thing that all approaches to gamification share is the focus on giving 
feedback to users/players to let them know how they are doing, and follow progress in time, which 
proved to be a motivating factor that shapes future interactions of the user with the ‘gamified’ product 
connecting it with rewarding processes like validation, feeling of achievement and self-fulfilment. As 
such, it turned out that gamification shortly became a powerful strategy for engaging, influencing and 
motivating diverse groups of people in taking action, following a profit driven agenda that made the 
entire process more fun, easier and more efficient. But these traits became also the main challenges 
and raised criticisms especially when investigations on the vulnerability to data manipulation became 
public and systematic breaches of privacy policy. Table 1 presents some examples of very successful 
‘gamified apps’ using primarily reward and competition-based elements, such as points and badges:   
 
Table no 2 Examples of popular apps and products using gamification. Edited by the author. 
 

name of 
product 

use of gamification field  

Foursquare A location based social network that allows customers to 
“check-in” at various venues. Its gamified check-ins let us-
ers get points for certain activities (such as checking into a 
new place), get badges for checking in and even get “Mayor” 
status, if a user checked into a certain venue on more days 
than anyone else in the past 60 days, enabling users to com-
pete for top place while enjoying meals, shopping, movies, 
etc. 

check-in social network  

Runkeeper A smart phone application for running and fitness that moti-
vates users to exercise. It allows you to add different exer-
cise activities like running, skiing or swimming (to name a 
few) and input your routes on a map that can be used to cal-
culate your progress, shared with friends, or planned in ad-
vanced and accessed on your mobile phone.  

well-being/ health 

Kahoot  A game-based platform for teachers and students focused on 
motivating people in the classroom. It was created to make 
learning both easy and fun – a program that anyone can eas-
ily access through any internet-connected device. The Game 
Master – the teacher – can sign up and create a game for the 
players to participate in. The game’s format is usually a se-
ries of questions asked by the teacher, wherein the students 
respond individually or by team from a selection of answers.  

education 
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name of 
product 

use of gamification field  

Duolingo   A game-like language learning platform that applied gami-
fication to increase motivation and engagement. The home 
page focuses you on your progress by indicating your pro-
gress and strength on each skill and showing the full tree of 
skills in your language course. 

education 

Reddit What started as a blog and became a huge discussions forum 
and social network particularly because of its own 
upvote/downvote system, along with the so-called ‘Karma’ 
score. The scoreboard of Redditbecame the best known ex-
ample of gamification created to encourage knowledge shar-
ing and collaboration on a public forum. Reddit’s Karma 
points are rewarded by the community for posting popular 
content. You gain points when your comments and links that 
you share are upvoted, and it’s taken away when your links 
and comments are downvoted.  

online forum/ social network 

Starbucks The largest coffee store chain in the world launched a fun 
tool to get people to visit their stores and buy more products. 
Starbucks rewards their users with virtual points and badges 
for visiting their retail outlets. When they complete quests, 
for example “visit five different Starbucks,” they are re-
warded with points. 

coffee shop 

 
 
 
 
 Next, discussions on the topic entered into more depth and lead to a different question: what 
is the real impact of gamified apps on human behaviour? By weaving suitably fun features such as 
leaderboards and badges into an existing system, designers tap users’ intrinsic motivations so they 
enjoy using it more and more. In some cases this logic of inducing action and perpetuated usage  can 
become an ‘addiction’ and so the uses of gamification can become very problematic.2 Another main 
characteristic of gamification was criticised as a negative impact on users - the fact it  focuses on 
challenging competition between users for accumulation of points - receiving rewards achievement 
badges and progress at different levels ranking based on achievements and this my exaggerate com-
petitive features particularly younger generations. 
 At the same time, the critiques of the concept came from its vagueness. Burke (2014) argues 
that gamification has gained popular attention because it is framed in a way that simplifies the diffi-
culty of the process. Hung (2017) showed for example that a certain product can be gamified to var-
ying degrees, making it hard to isolate what aspect of this approach is more influential. It this sense, 
it was underlined that gamification can be used as simply an additional layer or it can be deeply 
integrated into every part of the product, so many of its definitions are too broad. We can observe 

 
2 Already in 2018 the World Health Organization (WHO) introduced ‘gaming disorder’ in the 11th Revision of the Inter-
national Classification of Diseases (ICD-11) as a pattern of gaming behavior (“digital-gaming” or “video-gaming”) char-
acterized by impaired control over gaming, increasing priority given to gaming over other activities to the extent that 
gaming takes precedence over other interests and daily activities, and continuation or escalation of gaming despite the 
occurrence of negative consequences. https://www.who.int/westernpacific/news/q-a-detail/gaming-disorder  
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that in fact the first wave of definitions and legitimation of gamification comes from early times (like 
2010 onwards) when it was still considered acceptable for game designers to get users addicted to 
apps and use their personal data for influencing their behaviours. Most visibly after the Cambridge 
Analytica scandal 3 more critical points were raised against the unethical uses of digital tools in this 
field, using and abusing game mechanics that naturally tap intrinsic and extrinsic motivations, and 
changing something that already exists by integrating game design elements and principles that lure 
consumers into using it more. Many scholars and digital media experts accused companies that only 
try to maximize the time spent in consumer apps without looking at consequences (Filimon-Lecka 
2020). Only recently did the literature started to discuss at length how certain products transformed 
the lives of their users through the gamification approach in more nuanced terms, focusing also on its 
shortcomings. Thus, in the last years the concept started to hold negative connotations being associ-
ated with marketing tactics and manipulative strategies for inducing addictive consumer behaviour.  
The process of using game thinking and game mechanics to solve problems and engage users started 
to be analysed also by looking at its downsides. Debates started to show that gamification is not just 
about points and badges, that might influence people's decisions on their game-related strategies to 
improve their performance, but also the same components could manipulate user’s private data and 
mislead users into addictive behaviours or negative decisions. As a result, many scholars argue for 
an alternative terminology to distance academic uses of gamification from controversial or exploita-
tive examples (Hung 2017). It was also observed that gamification became, in time, a controversial 
concept for different reasons: either appearing ‘exploitative’, or seeming ‘over-simplified’ and having 
the tendency to rely excessively on extrinsic motivation (Hung 2017). After the details that the Cam-
bridge Analytica case revealed, both companies and governments became more reluctant to the idea 
that gamification implies taking the user, customer, fan and employee data, and turn it into ‘actionable 
behavior' that supports business goals or even in some cases shady/ un-transparent political messages 
to be used for electoral purposes. 
 In short, in just a few years, gamification became a trend-setter based on the simple marketing 
observation that anything could be turned into a fun activity by making it seem like a game with the 
help of proper technology and design. Interestingly enough, gamification has gained significant at-
tention in areas that most commonly are not set up to function like a game, but have taken inspiration 
from video games. By mobilising virtual rewards and playful elements like mobile apps, websites, 
social initiatives and even urban policies are getting more and more gamified. As was the case with 
all new technologies, gamification, too, started to be used not only for pleasure or profit, but also for 
other less ethical purposes. As such I will conclude at this point that gamification has some pros and 
cons regarding both its definition, and the limits of its application and even if it was explicitly men-
tioned only in the last decade it is still connected to older practices focused on consumer engagement. 
Most visibly in the post-Cambridge Analytica period (after 2018), more awareness was raised on the 
problematic elements of gamification, such as the fact that some apps may produce a sort of ‘gamified 
obedience’ similar to the system used by the Chinese Government or for social scoring and personal 
data surveillance4. This ‘turn’ in the field made the discussions focus more on ‘meaningful gamifica-
tion’ then on ‘effective gamification’ as in the past and currently more attention is given to ethical 

 
3 In 2018 the British company Cambridge Analytica has faced a backlash after it was proved that it used Facebook to 
create psychological profiles of voters in Brexit referendum and US elections back in 2016. More in  https://www.ny-
times.com/2018/04/04/us/politics/cambridge-analytica-scandal-fallout.html  
4 Recent research showed that in China local governments have their own social record systems that work differently, 
while unofficial private versions are operated at companies such Ant Financial's Zhima Credit, better known as Sesame 
Credit. Ant Financial is the payment firm spun out of Alibaba. It uses data from Alibaba's services to compile its score. 
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aspects of engagement design and their effects on individual users and communities alike. One can 
argue that these game-like techniques form a tool kit and, like any set of tools, their creators cannot 
regulate or anticipate how they are used, which makes the concept still very relevant, intriguing and 
open for re-evaluation and in-depth research.  
 
 
UNDERSTANDING ‘GREEN GAMIFICATION’ -  
MOTIVATING SUSTAINABLE BEHAVIOUR THROUGH GAMES 
 
 This part explores the concept of ‘green gamification’ as used in transport contexts, and will 
provide the underpinning arguments as to why and how gamification may be most useful for EU’s 
Green Deal strategy and EU member states application for cutting carbon emissions. As mentioned 
previously, gamification is a persuasive approach (aiming to provoke specific behavior on voluntary 
basis) so in the context of exploring solutions to problems of climate change gamification employs a 
type of “green persuasiveness” towards a behaviour that is eco-friendly. Like in many other fields, 
game mechanics are increasingly used by companies to provide “rewards for making good, green 
choices” (Makower 2012, p.9). In their State of Green Business report (2012), the GreenBiz Group 
listed green gamification as one of the top sustainable business trends. As a specific sub-type of re-
search on gamification, it emerged in recent years at the intersection of human behavior and technol-
ogy, often with respect to environmental sustainability. Basically, it involves employing motivational 
techniques in several of the most environmentally significant domains: home resource consumption, 
personal transportation and waste disposal behaviors (e.g., littering and recycling). As the name sug-
gests - green gamification refers to the use of game mechanics to engage people and change behaviour 
(as gamification in general) but applied on sustainability issues. It thus promoted not just any behav-
ioural change but an explicit ‘green’ behavioural change that aims to reach large collectivities and 
not just individuals. The rise of gamification as a mechanism to encourage pro-environmental behav-
ior emerges at the intersection of behavior-based movements in environmental psychology and per-
suasive technology. A proper definition of the term is: “gamification that is used as a set of motiva-
tional techniques to inspire and provoke pro-environmental interest and action” (Froehlich 2015). It 
has proved efficient mostly by using sensed information to visualize and reward particular behaviors 
(e.g., energy-efficient consumption in the home or using sustainable transport in the city like public 
transportation or bicycles). But what is different when compared to marketing oriented type of gam-
ification that we discussion above is that for ‘green gamification’ the focus is put more on collabora-
tive forms of engagement, not just on pure competition and individual material or symbolic rewards. 
 As discussed by specialists, and placed at the intersection of technology innovation and the 
need to find more efficient ways to protect the environment in the current crisis of ‘climate emer-
gency’ (UNEP 2020), when applied to the particular field of EU transport and mobility policies ‘green 
gamification’ refers to the use of game mechanics to engage people and change behaviour applied on 
sustainability issues by reducing CO2 emissions (Lounis et al. 2013). In short, it aims to motivate a 
sustainable behaviour within companies, institutions and citizens, with the use of interactive games, 
in order to fight against pollution and climate change (more in Lounis et al, 2013). Applied to the 
field of transport and mobility, green gamification implies using strategies to cut carbon emissions 

 
Customers receive a score based on a variety of factors based on social media interactions and purchases carried out on 
Alibaba Group websites or paid for using its affiliate Ant Financial's Alipay mobile wallet. The rewards of having a high 
score include easier access to loans from Ant Financial and having a more trustworthy profile on e-commerce sites within 
the Alibaba Group. More on  https://www.wired.co.uk/article/china-social-credit-system-explained  
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especially by convincing people to reduce the use of private cars (Mazur-Stommen & Farley 2016). 
Such technologies represent the next big leap in fomenting behavior change around sustainability but 
in order to achieve its goals customers need to be willing to engage with private companies and causes 
through their mobile phones and devices. Literature on gamification and sustainability reveals an 
effective intervention on how to nudge people towards more sustainable behavior (Wolf 2020). 
 In their quest for using technology innovation to find more efficient ways to protect the envi-
ronment green gamification has become a driver for sustainable behaviour change of interest for all 
stakeholders - businesses to respect new regulations, governments and international organisations 
like the EU to make better strategies and achieve ambitious goals, civil society organisations to find 
better solutions to local problems. As such, in recent years, there were more and more coordinated 
attempts to include green gamification in eco-friendly transport policies, particularly on the very 
challenging topic of reducing CO2 emissions. The secret ingredients that make people love games is 
that they are fun, gratifying, and pleasurable and green gamification tries to transfer these character-
istics also to eco-friendly everyday activities that imply some effort like bike sharing. People enjoy 
interactivity and satisfying their curiosity. That is why green gamification works because it is both 
fun and connected to persuasion - a form of convincing people to do things that are in their benefit 
but in a fun, game like  way. Green gamification can be used as a potential solution (still to be tested 
and its impact observed) to the very serious problem of air pollution. These persuasive methods are 
credited with taking thousands of cars off the road and for reducing CO2 emissions try changing 
consumer activities for personal transportation. 
 There is a significant amount of empirical data showing innovative ways in which technolo-
gies can help individuals monitor and reduce their carbon footprints. They show that feedback visu-
alization successfully stimulates awareness about a user’s transportation activities (McKenzie-Mohr 
2011). Research shows that gamification increases consumer engagement. Bui & Veit (2015) present 
statistics on how a gamified information system can change customers’ behaviour towards an im-
proved level of personal environmental sustainability. Their pioneering research was applied on a 
car-sharing service, showing how the application of gamification during car rides can lead to the 
decrease of CO2 emission caused by the driving behaviour of individual drivers. On a similar note, 
Wolf (2020) also argued, based on empirical data that providing eco-information in the form of a 
game with visual or numerical feedback enhances pro-environmental behavior. 
 In recent years this field saw a visible boost, so green gamification began to touch upon nearly 
all aspects of our everyday life from cars that rank and reward fuel-efficient driving performance 
(e.g., the Nissan Leaf) to sanitation services that monitor and reward home recycling behavior (e.g., 
Recyclebank, EcoIsland) (Froehlich 2015). Applied to the field of transport and mobility, green gam-
ification implies using strategies to cut carbon emissions especially by convincing people to reduce 
the use of private cars. This strategy developed as a way to incentivise people to be more aware of 
their environment and change their unsustainable habits such as driving personal cars instead of pub-
lic transportation. For example, applied to the field of transport and mobility, green gamification 
implies that citizens are encouraged to use more sustainable modes of transport through personalised 
positive incentives made available via a smartphone app. But the crucial question that was raised is: 
is gamification per se an eco-savior? Indeed, positive examples proved that it is largely focused on 
changing individual behaviors (e.g., eco-driving, energy use in the home), but there is doubt over 
whether this focus will lead to broad societal change. In a more critical approach Froehlich (2015) 
pinpointed the fact that any proper discussion of technology designed to inform or influence environ-
mental behavior must also include a discussion of ethics.   
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 Seen from a different perspective, one may also argue that an extra-challenge is that green 
gamification is more demanding than simple gamification because it requires not just extrinsic moti-
vation - by adding a layer of externally driven incentives and rewards (e.g., leaderboards, points, 
virtual trophies) in order to create more engagement, but also a whole lot of intrinsic motivation and 
climate change awareness and public responsibility. There is a need to shortly mention the main 
downsides and limitations of this method to stir an eco-friendly behaviour. The main shortcoming to 
using these kinds of gamification based solutions is that the user's behavior is shared (and monetised) 
with one or more third parties, including their travel and purchasing habits. Also, the huge challenge 
of green gamification is how to keep consumers engaged on long term. Numerous difficulties have 
been reported to create an incentive structure to encourage particular behaviors on longer periods of 
time. It is well known that in the field of ecology citizens need to take part in pro-environmental 
actions long enough until they become ‘routine’ and it also require a deal of personal will and effort. 
Froehlich rightfully highlights that “most people lack understanding about how their everyday be-
haviors such as showering and commuting to work affect the environment and that technology may 
bridge this “environmental literacy gap” by automatically sensing these activities and feeding related 
information back through computerized means (e.g., mobile phones, ambient displays or online vis-
ualizations)” (2015, p.6). It is important at this point to state that before understanding how gamifi-
cation can help in reducing air pollution we should start by understanding why people engage in 
environmentally responsible behavior in the first place. Green gamification depends a lot of citizen’s 
own willingness to invest effort into sustainable behaviours. Another very serious challenge discussed 
by experts is that people are diverse and situated in diverse contexts, and so it is unlikely that one set 
of motivational techniques and gamification strategies will appeal to everyone. The limited ways in 
which green gamification can adapt to very different contexts of diverse social groups represent a big 
obstacle to be taken into consideration.  
 Next, let us shortly present a few reasons why and what forms of green gamification can prove 
efficient for fulfilling EU decarbonisation goals for 2050. 
 
 

GAMIFYING DECARBONISATION -  
PRINCIPLES OF GREEN GAMIFICATION APPLIED TO TRANSPORT AND 
MOBILITY 
  
 This section will discuss the main benefits of ‘green gamification’ of carbon reduction based 
on a series of best practices and success stories applied on urban transport in the EU, but also outside 
EU. It synthesises several current practices regarding the range of interventions offered thus far to 
reduce the usage of passenger cars and increase use of public transport. This proposal comes in direct 
correlation with the statement made on 3rd February 2020 by the new Commissioner of Transport 
Adina Vălean when she presented the new “EU Strategy for Mobility and Transport in direct connec-
tion with EU’s goals for the Green Deal, where she underlined the fact that “emissions of air pollu-
tants from transport that harm our health need to be drastically reduced without delay” while also 
mentioning its aim of “harnessing digital technologies to make mobility smart as well as sustainable” 
(Vălean 2020). In the European Green Deal Communication statement, the Commission affirmed its 
intention to tackle all transport emission sources and explains that achieving sustainable transport 
means focusing on users and providing them with more affordable, accessible, healthier and cleaner 
alternatives to their current mobility habits. in this context, as the sustainability concerns become vital 
for policy planning, the paper advocates for the need of all EU’s main stakeholders to realise the 
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potential of ‘green gamification’ to help EU member states reach these ambitious policy goals, par-
ticularly in the field of transport and mobility - which are of crucial importance for overall CO2 
reduction. another strong reason for using green gamification to achieve 2050 decarbonisation is that 
35% of the European regional development fund will be allocated for innovations, research, smart 
solutions, smart cities and digitization. There are multiple financial opportunities for these types of 
solutions to be used by accessing EU funding. Increased use of green gamification approaches to 
promote the use of alternative modes of transport to passenger cars will result in improvements in air 
quality, reductions in noise levels, lower congestion levels and improved road safety. EU’ s approach 
is that by supporting the expansion of applied gaming and gamification will not only create new 
solutions and methodologies to address societal issues, but it will also help SMEs to seize new busi-
ness opportunities. This is in line with the new Von der Leyen Commission's priorities of Jobs and 
Growth, the Digital Single Market and Energy Union (European Commission 2019). 
 While trying to help policymakers to design carbon reduction actions, experts showed that 
targeted actions to reduce pollution from road traffic can include measures such as: restricting the 
access of certain types of vehicles to inner city areas, promoting alternative means of transport or 
applying environmental charges to the largest polluters (Urban NO2 Atlas 2019). This set of policy 
recommendations proposed in the paper will focus on incorporating game elements into existing sys-
tems in a way that increases user engagement in the process. Their aim would be to engage sustainable 
behaviours in users by introducing gamification into already existing systems of online maps and 
recommended trips, city administrations should apply gameplay and the structure of rules and goals 
to mundane tasks like choosing green transportation to go to work. This implies using some aspects 
of games (e.g., competition, progress tracking, rewards) with the main goal to stimulate reflection 
and awareness about ‘green’ transit to cut gas emissions and to sustain engagement. “Gamifying” 
green transportation decisions is based on using game-like mechanics to motivate citizens to take 
alternative decisions to daily using passenger cars to go to work. City administrations and local au-
thorities will play a crucial role in delivering this strategy. They are already implementing incentives 
for low-emission alternative energies and vehicles, encouraging active travel (cycling and walking), 
public transport and bicycle and car-sharing /pooling schemes to reduce congestion and pollution. 
They need to access available funding at EU level to support their actions of green gamification in 
transportation.  
 The EU, being a front runner in this direction, has funded several very successful initiatives 
in some member states that had positive outcomes. EU already has a series of best practices in funding 
the use of gamification platforms to boost sustainable mobility and incentivizing commuters towards 
less carbon intensive choices. These attempts were ranging from raising awareness to motivating 
users to change their behaviours or engaging them to play a more active role in their environment. 
An iconic example of this kind is the project “EMPOWER” - a pioneering multinational research 
project exploring ways to encourage people to reduce their car dependence and enjoy alternative 
travel options. It was implemented between 01/05/2015 to 30/04/2018 and funded by the Innovation 
and Networks Executive Agency through the Horizon 2020 programme. It was managed by the Uni-
versity of Leeds (UK) and had a total budget of €4,898,621. The main goal was to change citizens 
travel choices in different EU cities by rewarding this change that included changing to public 
transport, using more active modes such as walking and cycling, sharing cars, travelling in off-peak 
hours and schemes to help people avoid travelling altogether. The central aspect of the project was 
relying on testing green gamification techniques by using a range of positive incentives including 
points, discounts, rewards, community support, prizes, cashback and games on smart devices. In the 
end, the multi annual project produced also a toolkit allowing more cities and organisations to take 
up the “EMPOWER concept” that includes an evidence database, business model templates, software 
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tools and advice on evaluation methodology. The toolkit was intended help industry, policy makers, 
city authorities and employers to understand and successfully implement positive incentives schemes 
using smart technologies in the context of existing infrastructure, policy and measures. As the main 
outcome, the EMPOWER project produced an average of 15-50% reduction in the use of conven-
tionally fuelled vehicles by EMPOWER participants, a 30% increase in participants' positive evalu-
ation of urban accessibility and 75% participant satisfaction  with the EMPOWER mobility services 
(European Commission 2018). 
 An already classic example of rapidly growing area of sustainable urban transit that success-
fully used technology mediated persuasive tactics and green gamification is “bikeshare” -  the transit 
services where bicycles are shared among riders who do not own them, usually for a small fee. Ex-
amples of leading European bike share operators and suppliers are Donkey Republic, Mobike, 
Moventia, nextbike, PBSC, Ride on, Smoove and Jump by Uber. Their major advantage is that they 
are an  eco-friendly, and low-cost form of public transportation that simultaneously reducing urban 
traffic congestion, noise, and air pollution. The net savings of bikeshare programs on carbon emis-
sions provoked anticipation and curiosity as more and more ‘green trips’ were taken. Preliminary 
findings also suggests that bike-sharing is displacing between 8-16% of vehicle trips (McKenzie-
Mohr 2011, p.123) Moreover, another advantage is that digital records of usage behaviors of 
bikeshares can be used by researchers to analyze and predict city mobility patterns. 
 Another very good example is the Asian EcoLifeSG, an app that uses gamification as a way 
of encouraging eco-friendly behaviour. It was developed by the Singapore Environment Council 
(SEC) and it is based on users that can ‘level up’ their so-called “eco-avatar “ through daily challenges 
in energy, food consumption and waste generation to reduce their carbon footprint. This allows them 
to monitor their environmental impact, and take progressive steps to go “green”. Once an individual 
creates their user profile, they will be given an “Eco Avatar that will grow as they achieve more 
carbon reductions.  It was part of SEC’s digital engagement strategy which uses technology to en-
courage people to live more environmentally-sustainable lifestyles by applying green gamification 
techniques, that are believed to be more fun and enjoyable (ind.ecolifesg.com.) 
 Another example is offered in a research by Olszewski et al (2018) that tested a gamified 
solution to transport problems in a smart city's office district in Warsaw (Poland). In the end they 
showed that the car polling solution that was developed based on green gamification principles could 
significantly reduce the number of cars, and, consequently, to alleviate traffic jams, as well as to curb 
pollution and energy consumption. 
 Another example of uses of gamification platforms to boost sustainable mobility is the solu-
tion found by Public Works Agency, through which the number of workers commuting by car or 
motorbike decreased from 69% to 51% between July 2016 and January 2018. Since the use of gami-
fication platforms in July 2016 till January 2018, up to 45% of Public Works Agency Staff had join 
them and participated in the different sustainable mobility challenges carried out in the company and 
between different companies (interergeurope.eu 2019). 
 Another successful example is the app named “Own Your Own CO2” that was created in 
partnership with JouleBug. It combines social media, gamification, and mobile experiences. Users 
are encouraged to “buzz” an alert each time they perform a sustainable action which will reduce the 
size of their carbon footprint, from using a reusable coffee mug to recycling a sheet of paper 
(oneyoungworld.com 2019). 
 Another best practice example is in the Bolzano region of South Tirol (Northern Italy), where 
the regional public transportation company SASA successfully applied a gamed solution in its attempt 
to educate and motivate its customers to prefer public transportation instead of own vehicles, in order 



       
 
 

 
 18 

to reduce fossile fuels consumption, avoid pollution and protect the natural environment (Globenews-
wire.com 2019).  
 Next, the paper draws a series of lessons learnt and proposes a set of characteristics for any 
project of green gamification for cutting gas emissions in the EU, building on the previous models of 
best practices. The current proposal includes any green gamification strategy format for promoting 
more sustainable means of transport (such as public transport, or the use of car-sharing, or bike shar-
ing) that reward players who accomplish desired tasks. Proposed solutions for gamifying EU decar-
bonisation for 2050 should start from education campaigns to concrete measures taken by the local 
administrations,  incentives to empower and reward people for reducing their carbon footprint: re-
ducing the number of cars, promoting common transportation and encouraging greener alternatives. 
Measures include shifting car passengers to trains, buses, walking, and cycling; improving road 
freight logistics and shifting road freight to rail; and getting more people into each car and bus. These 
gamified solutions need to be based on acknowledging and rewarding customers for their green be-
haviours and to motivate them to continue doing it, for using strategies to cut carbon emissions espe-
cially by convincing people to reduce the use of private cars. For this motivational aspect to be acti-
vated rewards need to be earned by all users that take“green transportation” such as riding the bus or 
train, walking, biking, or carpooling. It aims to motivate a sustainable behaviour within companies, 
institutions and citizens, with the use of interactive games, in order to fight against pollution and 
climate changeThis could be applied into EU-funded projects using game features to support a shift 
in urban behaviours towards more sustainable and liveable cities. The implementation of the proposed 
gamified solutions would help to reduce the number of cars by several dozen percent, significantly 
reduce energy consumption, eliminate traffic jams, and increase the activity of the smart city resi-
dents. This tool would be particularly addressed to local administrations in the EU, but also 
available for businesses and other private or public entities and focused on creative ways that 
empower and reward individuals’ efforts to reduce GHG emissions. This game can be an adapt-
able educational and learning tool for raising awareness about several issues regarding eco-innova-
tion. 
 Through them, citizens should be encouraged to use more sustainable modes of transport 
through personalised positive incentives made available via a smartphone app. Based on the current 
trends in the research of gamification we advocate for the development of game-based practices to 
incentivise citizen’s behaviour to achieve new EU transport and mobility policy goals for 2050 fol-
lowing the next caractheristics: 
- goal-setting - defining daily tasks for which users earn “points” when completed based on the 

principle: the more green trips, the more points, the more rewards; the purpose would be to stim-
ulate citizens engaging in so-called ‘green transit behaviors' by rewarding “more points” for zero-
carbon trips such as bicycling and walking and/or by tracking and encouraging progress from 
week-to-week; 

- tailor-made incentives: to motivate users to achieve the stated goals of reduced CO2 emissions 
and help them overcome negative associations they may have the tasks it requires them to com-
plete; The app shall rely on a tailor made reward mechanism consisting of earning points, obtaining 
virtual goods, leveling up and completing achievements, the use of leaderboards to display com-
petitive results and celebrate winners;  

- colourful, with a fresh design and centered on stimulating playfulness: this will appeal partic-
ularly to to younger generations and digital natives by turning to games to learn about CO2 emis-
sions to their specific context; 
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-  add a social pressure dimension: introduce countdowns and peer-to-peer encouragement for com-
pleting ‘green’ goals’; to this add the possibility for users to share their accomplishment on various 
social networks; 
- centre it on offering constant feed back: the app needs to offer immediate feedback about how 

currently sensed or predicted user’s behaviors affect the environment. This can be achieved 
through a visual so-called “reward screen” which is reached by each user when taking ‘green 
transit’ activities, that are sensed through a combination of self-report and automatic inference, 
rewarded with this type of messages for example: “Taking the bus to work has saved you 53 carbon 
points. Traveling by car this could have cost you $22.56 (incl. gas, insurance, and maintenance 
costs)” etc. 

- diverse set of benefits, not a one-size-fits-all model: outlining a specific set of benefits for using 
the app through a representation of eco-friendly transportation along with other goals - saving money, 
track distances, rewarding bonuses, showing the number of calories burned and highlighting CO2 
emissions saved for each ride. 
- present valid up-to-adate information and focus on educational purposes: produce evidence 

about how user’s actions aggregate and impact the environment. Convey complex results in a sim-
ple, easy to understand format; make all the available information on local efforts to reduce GHG 
emissions easily accessible and in an comprehensive and meaningful way. More education and 
learning about how harmful passenger car gas emissions are to the environment. Visuals are very 
useful and more persuasive in explaining how small everyday choices can have a visible impact 
on long term; identifying new innovative ways of presenting environmental impact of our transport 
choices in a more appealing way.  

- stay collaborative: It needs to push collaboration instead of pure competition. In the beginning 
users will play as individuals actors but through a journey-like experience, and during the course 
of action players’ skills will be matched with certain challenges coping successfully with  CO2 
reduction and the winners will be encouraged to  form teams and apply collaborative decisions to 
achieve economic and environmental progress. 

- revise and reiterate: gamified designs should go through continuous improvement as new re-
search emerges and more data is accumulated (especially in the very complex realities of EU’s 
carbon neutral goal for 2050). 

 
 
CONCLUSIONS  
  
 Transport generates vast amounts of greenhouse gas emissions and exhaust gases, contrib-
uting to climate change and air pollution. All stakeholders in the field of transport agree the undeni-
able fact that Europe must reduce emissions further and faster. Most visibly, the urgency of swift 
policy action on decarbonisation of road transport in the EU has increased with the Paris Agreement 
signed in 2015. In order to confirm this urgency, the European Green Deal was launched at the end 
of 2019 and set new policy goals, seeking a 90% reduction of greenhouse gas emissions in transport 
by 2050. To address this challenge, the Green Deal targets not only C02 emissions, but also reducing 
urban congestion, and tackles the need to improve public transport. As the sustainability concerns 
become vital for policy planning, the paper advocates for the need of all EU’s main stakeholders in 
the field of transport to realise the potential of this emerging concept and set of practices titled ‘green 
gamification’ to help EU member states reach these ambitious policy goals, particularly in the field 
of transport and mobility - which are of crucial importance for overall CO2 reduction by 2050. The 
paper offered first an overview of the main policy issues that EU is currently facing in the field of 
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transport and commuting pollution. Then it discussed the rapid evolution of the concept “gamifica-
tion”, trying to shed light on its multiple meanings and achievements in recent years, Next, it ad-
dressed the more specific concept of “green gamification” that is, simply put, a form of persuasive 
game-based technology designed to promote pro-environmental attitudes and behaviors. Applied on 
the specific field of transport policy the paper outlines the fact that ‘green gamification’ could provide 
multiple persuasive tools to engage more citizens in cutting everyday carbon emissions in their lives, 
because it has already proven efficient in many cases. It is based on the assumption that large scale 
behavioural change can bring about positive impacts on air quality and carbon emissions given certain 
circumstances that replicate the successful evolution of gamification, a design that allows players to 
earn points and virtual trophies and share their achievements with others. 
 Overall, the analysis aimed to explore various tools available, from the field of eco-innova-
tion, that imply using technology and game mechanics to help achieving Green Deal targets and re-
duce pollution. In its final remarks the paper drew a set of lessons learnt on the main features a green 
gamification type of solution should have in order to incentivise citizen’s behaviour to achieve new 
EU transport and mobility policy goals for 2050. The paper also illustrated with a set of examples 
how green gamification principles have produced expected results. With the help of internet and wide 
access to smart phones, games prove to be interactive, but also educative, efficient and proactive 
systems of persuading citizens to make pro-environmental choices. The visible, quantifiable impact 
of these measures is reflected in the increase the use of more sustainable modes of transport like 
public transport and bicycles, together with the boom of car sharing and bikes hating programmes in 
all EU major cities.  
 Analysing the areas in which gamification has the potential to improve transport sustainability 
in the context of the EU’s new policy goals set by the ‘Green Deal’, the main hypothesis of the article 
was validated, showing by why and how gamification may contribute to the  ambitious plan of de-
carbonizing the continent within the next three decades. In the last section the paper argued that it is 
very relevant at this point to understand the potential and the pitfalls of ‘green gamification’ in order 
to leverage digital technologies & innovations to enhance the uses of available EU funding for fi-
nancing for sustainable development and decarbonisation. 
 Overall, climate change in general, and pollution in particular are very complex phenomena, 
producing multi-faceted problems. The current situation we find ourselves into, rises an important  
question: can gamification play a serious role in proposing feasible environmental solutions? The 
paper presented several best practices cases of successful ‘green gamification’ with a potential to be 
extended at a larger scale. Next, it discussed its own set of recommendations but it also showed pos-
sible critical points and limitations of these tools. One such possible limitation was that many new 
emerging business models developed around green gamification just for the sake of being ‘trendy’ or 
up to date with new evolutions, but not looking for real sustainable impact on the environment. An-
other limitation of their application was that it is very challenging to gather data in order to evaluate 
how reduced levels of air pollution and a positive change in air quality directly correlates with the 
uses of ‘green gamification’ to promote solutions like bike-sharing or other similar eco-friendly prod-
ucts that cut CO2 harmful emissions. So, indeed, we can argue that not by simply using elements of 
green gamification to promote a change in citizens’ everyday choices (like choosing public transport 
instead of personal car to go to work) is sufficient for a visible sustainable decrease in CO2 emissions. 
An important conclusion is that green gamification should be seen as rather a factor facilitating 
change for more pro-environmental choices among many other factors, such as national policies, local 
implementation and coordinated actions and regulations at EU level. A lot depends on how gamifi-
cation is designed, but also how it is used in order to have the expected impact. In the end, we need 
to stress that games can not solve problems on their own. Instead, we need to understand that games 
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might be a good way of conceptualizing and understanding problems, and facilitate engagement, ra-
ther than offering ready made solutions. 
 Another very relevant idea that resulted from the study is that the EU’s generous funding 
attached to the Green Deal ambitious objective, even during the economic challenges of the COVID 
pandemic, can not sustain only by itself. The fight against climate change requires the combined 
efforts of a complex web of diverse actors: EU institutions and financial stimulus, all EU member 
states’ institutions, companies, NGOs and citizens. A lot of attention is put on the regional and local 
level, where grass root initiatives are expected to bring the most visible results, besides the Council 
decisions and national law enforcement agents. But in environmental topics, such as reducing CO2 
emissions, like in many other crucial fields for the EU, not all regions start on an equal footing. Very 
wide economic discrepancies among regions in the EU (sometimes even among the regions in the 
same country) show also that there are wide discrepancies in terms of transposing EU laws or devel-
oping instruments to fight heavy air pollution. Many of these topics need to be further discussed in 
future research. 
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