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Executive Summary

Cities often find that useful services they provide are being used by the citizens much less than
expected. The SimpliCITY project addressed this issue with new methods for promoting the use of
sustainable city services. These nudging methods are challenges, competitions and other game-like
methods that encourage citizens to use the services. SimpliCITY focused on services for active
mobility, local consumption and social inclusion. The main approach for engaging citizens to find and
use available services was active mobility, particularly bicycling.
The SimpliCITY policy recommendations are based on a review of the literature and the project’s own
empirical research and experiences. The recommendations focus on the themes of city governance,
behaviour change methods, digital and other services, and legal and ethical aspects. They address
city policy makers, citizens, city services managers, external service providers, and researchers.
Overview of the recommendations:
City governance
Recommendations for all groups of stakeholders, particularly when considered in the development
of a Sustainable Urban Mobility Plan or mobility related goals of a Smart City plan:
o

Rec. 1: Embed and strengthen active mobility in city sustainable mobility policies and plans

o

Rec. 2: Ensure appropriate involvement of citizens, local businesses and civil society organisation

o

Rec. 3: Promote active mobility to achieve environmental targets and health benefits

o

Rec. 4: Combine improvement of active mobility infrastructure with behaviour change methods

Behaviour change methods
Recommendations for city and external providers of services for behaviour change interventions:
o

Rec. 5: Use behaviour change methods to promote a shift towards active mobility

o

Rec. 6: Highlight positive effects of active mobility for the citizens and the community

o

Rec. 7: Use behaviour change methods with a social dimension

ICT and other services
Recommendations for providers of digital services that support sustainable behaviours and other
local services for urban sustainability:
o

Rec. 8: Bring together on a platform available urban sustainability services

o

Rec. 9: Use proven digital solutions for motivating behaviour changes

o

Rec. 10: Make clear to the users who is responsible for the digital and other services

Legal and ethical aspects
Recommendations for providers of digital services that support sustainable behaviours, citizens who
use such services, and researchers:
o

Rec. 11: Ensure full compliance of the digital services with personal data protection regulations

o

Rec. 12: Use only behaviour change methods that are acceptable in the context of public policy
and services
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Introduction

City sustainable mobility challenges and the need for behavioural changes
Cities are challenged to effectively contribute to climate and environmental targets regarding CO2
emissions, air quality, pollutants and noise from motorized vehicles while, at the same time, ensuring
a balanced development and use of transport access and connectivity choices. Therefore, a core
objective is to enable and encourage the necessary shift towards more sustainable mobility modes.
Cities have actively engaged stakeholder organisations and individual citizens in the development of
Sustainable Urban Mobility Plans (Rupprecht Consult 2019), and citizens contributed ideas and
initiatives. But the question remains if large numbers of citizens actually switch to more sustainable
mobility modes such as low-carbon public transport, shared mobility approaches and active
individual modes such as walking and cycling. There is still a large dominance of car use in the modal
split of transport in cities and their surroundings (EPOMM 2018).
It appears that an increasing awareness of climate change, environmental and health issues alone
does not motivate many citizens to adopt sustainable mobility options. This suggests that the
increasing investments of cities in more sustainable transport systems and modes, including
multimodal connectivity, support of personal or access to shared mobility solutions (e.g. ebikes/scooters), need accompanying measures that effectively promote required changes of mobility
preferences.
The high use of mobile devices (smartphones, tablets) and increasing familiarity of citizens with
mobile applications allows ways of using digital methods to steer citizens towards adopting more
sustainable mobility behaviours.
Digital nudging as a behaviour change approach
Cities that aim to achieve sustainable mobility behaviours can use different approaches – “hard”
ones such as regulations as well as “soft” behavioural interventions. Effects of regulatory and
infrastructural measures on mobility choices have been extensively studied (e.g. Goenka et al. 2016;
Pucher & Buehler 2007; Sallis 2016). Actions addressing preferences on the demand side so far
mostly inform people about negative effects of certain choices (e.g. individual car use) which could
be avoided using instead environment-friendly mobility modes such as public transport, cycling or
walking.
However, there is a growing awareness among urban transport managers that informational
campaigns do not lead to sustained mobility changes. This is confirmed by behavioural research that
has consistently shown that informational nudges are the most accepted by citizens, but also the
least effective (Sunstein et al. 2018a/b).
Digital nudging has been proposed as a way to influence behaviours in different domains (Mirsch et
al. 2017; Schneider et al. 2018; Weinmann et al. 2016), with concepts and experiments also in the
area of urban mobility. In recent years various approaches have been designed, prototyped and
trialled in this area, including informational campaigns, recommendations, challenges, games, among
others (e.g. Anagnostopoulo et al. 2020; Bothos et al. 2015; Cellina et al. 2019; Di Dio et al. 2020).
Trials with significant numbers of participants showed generally promising potential, including the
results achieved in SimpliCITY.
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The SimpliCITY project
The main objectives of the SimpliCITY project have been to raise awareness for a sustainable city
lifestyle, make existing urban sustainability services better known by citizen, and increase the
number of engaged citizens with nudges for using the services.
Cities often find that existing urban sustainability services they and other stakeholders provide are
much less known and used by the citizens than expected. Therefore SimpliCITY built a platform that
provides an online marketplace of urban sustainability services and allows cities to engage citizens in
finding and using the services.
SimpliCITY focused on three areas of services, bicycling, local consumption and social inclusion.1 The
main approach for engaging citizens to find and use available services in the city was bicycling. As an
active mobility mode bicycling provides many benefits including, among others, avoiding fuel
consumption, CO2 emissions, air pollution and noise, while providing benefits regarding physical
activity and health conditions.
The fully operational platform & app for promoting urban sustainability services allowed to trial and
evaluate new methods for promoting the urban sustainability services. These are behavioural
“nudging” methods such as challenges, competitions and other game-like methods that engage
citizens in using the services. Nudges aim to steer people towards decisions or behaviours which are
deemed preferable for the wellbeing of the individuals and society, e.g. cycling instead of using the
car to improve health conditions as well as avoid environmentally negative effects.
In SimpliCITY only behaviour change methods have been used that are acceptable in the context of
public policy and services. In the literature nudging is debated because methods can be used which
are not transparent and exploit psychological processes with the effect that people take decisions in
a non-reflected, quasi-automatic way (Hansen & Jespersen 2013; Hausman & Welch 2010; Ivanković
& Engelen 2019; Sunstein 2015). In SimpliCITY none of such ethically questionable methods have
been employed. The methods such as challenges or competitions are transparent regarding the aims
(e.g. increase cycling of citizens instead of using the car) and means (e.g. a competition to promote
that behaviour).
For engaging citizens to find and use urban sustainability services a series of themed cycling tours
have been provided on the SimpliCITY mobile app, which included challenges, quizzes, etc., and a
GPS-based mobility tracker. Users could collect „heartbeats“ for kilometers cycled, places visited, etc.
and win a prize, e.g. a course on zero-waste cooking or urban gardening.
In a pilot carried out in Salzburg mid August–September 2020, 587 app users were registered on the
SimpliCITY platform, and a total of 1493 km have been cycled (SimpliCITY 2021). To get an idea of the
behaviour change potential, users were invited after a trip to indicate if they usually would have used
their car or a city bus for the trip. For 324 of the 1493 km (22%) usually the car (207 km) or bus (117
km) would have been used. The demographics showed that most users of the SimpliCITY app were
not students or other typical bicycle users. Indeed, only 24% of users were in the age range 14 to 25
years, while 68% in the age range 26 to 55 years, and 8% older than 55 years. Regarding the gender
of the app users, around 60% were female and 40% male.

1

The “Stadtmacherei” platform in Salzburg currently includes 116 services, https://stadtmacherei-salzburg.at
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The SimpliCITY policy recommendations are based on a review of the literature and the project’s own
empirical research and experiences. Recommendations given by other projects have been
considered, however, most of these are more generic or do not relate to digital methods for
promoting behavioural changes (for example, CIVITAS SATELLITE Advisory Group Game Changers
2020: 29-33; PASTA 2017: 22-23; SaMBA 2018: 36-39; UNECE 2020: 188-189).
In the elaboration of the policy recommendations we found that it is more practical to group them
under important themes rather than particular stakeholders addressed.
Main themes
The SimpliCITY recommendations are grouped under four main themes relevant for initiatives that
aim to use digital methods for promoting behaviour change towards sustainable urban mobility,
particularly active mobility. Related to each theme there are some topics which are important in this
context.
Main themes

Related topics

 City governance

o
o
o

Sustainable urban mobility goals, policies and plans
Participation of citizens, businesses and civil society
organisations
Sustainable mobility infrastructure and promotion of usage

 Behaviour change methods

o
o
o

Individual and social benefits of active mobility modes
Nudging as behaviour change intervention
Social behaviour change approach

 ICT and other services

o
o
o

Use of digital services for behaviour change interventions
Sustainable mobility and mobile applications
Other services for urban sustainability

 Legal and ethical aspects

o
o
o

Personal data protection
Informed consent
Transparent goals and means of nudging

Stakeholders addressed
The SimpliCITY recommendations are meant for five groups of stakeholders:


City policy makers



Citizens



City services managers



External service providers



Researchers

Obviously some topics and recommendations are more important to one group of these
stakeholders rather than others, while these may still be needed to carry out the activity suggested
8
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by a recommendation. For example, while city governance is of course the realm of policy makers,
the governance will not work without involving the citizens and stakeholder groups such as civil
society organisations and businesses. Or, as another example, use of ICT such as a mobile app to
support behaviour change will not work if citizens are not willing to use the app.
Furthermore, it is important to note the difference between city services managers and external
service providers. City services managers take care for the implementation of policies set by the city
government. They are part of the administrative city management acting in various roles. In recent
years these also include the role of “smart city” manager, overseeing related city initiatives, often
with a focus on using innovative information and communication technologies (ICTs). In this context
often external providers supply the ICT solutions and services.
But there are also many other relevant services external to the city administration. The SimpliCITY
marketplace of urban sustainability services indeed includes many civil society organisations and
businesses which provide services related to bicycling, local consumption and social inclusion.
Structure of the recommendations
The SimpliCITY policy recommendations are structured as follows:


The recommendations are grouped under four main themes,



Each theme is introduced by thematic background information and literature references,



For each theme there is a set recommendations, introduced by stating which stakeholder
groups are addressed,



A recommendation comprises of the recommendation statement (what is suggested) and a
brief explanation of why the suggested activity is important, appropriate approaches or
means, etc.

Regarding the topic of nudging as as behaviour change method the Appendix gives an introduction
on different nudge types and ethical considerations.
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4.1

City governance

4.1.1

Thematic background

Cities are challenged to effectively contribute to climate and environmental targets regarding CO2
emissions, air quality, pollutants and noise from motorized vehicles while, at the same time, ensuring
a balanced development and use of transport access and connectivity choices. Therefore, a core
objective is to enable and encourage the necessary shift towards sustainable mobility modes, e.g.
using bicycles instead of cars.
Reaching a higher share of cycling in the modal split of transport options used is generally
understood as a good measure that a shift is taking place. Besides positive effects on the
environmental and traffic situation (e.g. congestion) active mobility contributes to the health of
citizens and makes the city more liveable.
This objective of increasing active mobility is often included in Sustainable Urban Mobility Plans
(SUMP) which cities currently develop or are already implemented and monitored (ELTIS 2020; KibaJaniak & Witkowski J. 2019; Rupprecht Consult 2019). In June 2021, the ELTIS database reported
1,212 SUMPs of cities of the 27 EU Member States and the United Kingdom, although for 201 no
document was accessible online.2
A SUMP is a strategic plan designed to satisfy the mobility needs of citizens and businesses in a city
and its surroundings with a focus on sustainable mobility. Development of such a plan encourages
cross-department coordination of city management and involvement of citizens, civil society
organisation and businesses (CH4LLENGE 2016; SHAPE-IT 2014; on involvement with digital tools see
DYN@MO 2014).
With regard to cycling the plan should foresee a combination of measures, including appropriate
infrastructure and services (e.g. bike lanes, safe road crossings, bicycle parking stations) as well as
promotion of their usage. Improvement in infrastructure and services alone may not be sufficient to
boost cycling, while behaviour change interventions in the absence of these will not be effective and
questionable (e.g. regarding the safety of cyclists). Both, good cycling infrastructure and services as
well as behavioural motivation are required.
Regarding the motivation to cycle more instead of using the car, initiatives can build on car drivers
own dissatisfaction due to congestion, difficulty to find a parking place, etc., while cyclists are
generally more satisfied with their active travel mode (Ettema et al. 2016; Willis et al. 2013).
Research has also shown that many urban car journeys are shorter than five kilometres (e.g. 43% in
seven cities studied by Raser et al. 2018), while cycling is often the most suitable mode for such short
distance transport, i.e. holds much potential for switching to this sustainable mobility mode.
A concern that is often raised when promoting cycling is that this could lead to negative effects of air
pollution and road traffic accidents suffered by cyclists. However, there is ample evidence that the
health benefits of cycling greatly outweigh such risks (e.g. De Hartog et al. 2010; Mueller et al. 2015;
Teschke et al. 2012). Nevertheless, cities could often do more to make streets safer for cyclists,
encouraging more people to use a bicycle to commute and for leisure activities. Bicycle-friendly cities
will also benefit from the “safety in numbers” effect, i.e. cycling gets safer the more people do it (CTC
2009; Jacobsen et al. 2015).

2

ELTIS: City database, https://www.eltis.org/mobility-plans/city-database
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4.1.2

Recommendations

The recommendations that follow are intended for all groups of stakeholders, particularly when
considered in the development of a SUMP or mobility related goals of a Smart City plan. Obviously in
the context of governance city policy makers and services managers have a leading role.
Rec. 1: Embed and strengthen active mobility in city sustainable mobility policies and plans
A city sustainable mobility plan enables the implementation and governance of policy-driven and
integrated measures regarding urban transport choices. Active mobililty should be embedded and
play a core role in the plan, so that measures for a walkable and bicycle-friendly city are integrated
with other measures to improve city transport solutions (e.g. multi-modal transport).
Rec. 2: Ensure appropriate involvement of citizens, local businesses and civil society organisation
Involve citizens, local businesses and civil society organisations in the definition and monitoring of
measures for sustainable mobility, so that their needs and own contributions are considered.
Rec. 3: Promote active mobility to achieve environmental targets and health benefits
Cities should make active mobility modes such as walking and cycling an attractive choice for citizens.
Active mobility contributes to achieving environmental goals (e.g. reduction of CO2 emissions, air
pollution, noise) while, at the same time, it supports public health and a liveable city. Therefore,
whereever possible, active mobility modes should be prioritised in urban mobility policies and plans.
Rec. 4: Combine improvement of active mobility infrastructure with behaviour change methods
A city sustainable mobility plan should include a combination of improvements in active mobility
infrastructure and services (e.g. bike lanes, safe road crossings, bicycle parking stations) as well as
promotion of their usage. These should go hand-in-hand as improvement in infrastructure and
services alone may not be sufficient to boost walking and cycling. Researchers with expertise in
behaviour change can advise on appropriate methods to promote changes in mobility behaviour, i.e.
use of a bicycle instead of the car.
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4.2

Behaviour change methods

This section addresses general aspects of using behaviour change methods while use of information
and communication services for such interventions (digital nudging) is covered in the next section.

4.2.1

Thematic background

In recent years use of behaviour change methods to steer citizens towards more environmentfriendly and healthy behaviours has become a thriving field of research. The approach of “nudging”
has also been made popular among policy makers through initiatives and reports by the World Bank
(2015, 2017), the Organisation for Economic Co-operation and Development (OECD 2017), the
European Commission’s Joint Research Centre (JRC 2016), the Nordic Council of Ministers (2016), and
national governments and agencies.
These reports describe many examples of the nudge approach in different areas such as public
health, energy and water saving, waste reduction. Regarding the area of personal transport see Mont
et al. (2014: 54-61).
A common understanding among researchers and policy makers is that nudging allows to influence
citizen’s behaviours with “soft” and low-cost methods instead of “hard” regulations such as laws,
bans or taxes. Hard measures are often difficult to implement as these require political negotiation
and overcoming resistance by affected parties, for example, when trying to restrict car use in city
areas.
Instead of applying coercive measures nudging aims to influence citizens so that they change
behaviours voluntarily, for example, use active mobility modes to contribute to making the city a
more pleasant place to live and work and benefit regarding personal health and well-being. A report
of the Netherlands Institute for Transport Policy Analysis (2018) present an excellent compilation of
facts and figures on individual and social benefits of cycling.
A nudge basically is a recommendation to citizens together with information that both motivates and
helps them follow the suggested behaviour, which is seen as beneficial for the wellbeing of the
individuals as well as the social community. In practice a variety of nudging methods is being used,
ranging from changes in the physical environment, e.g. narrowing the side-lines on a road to get
drivers to slow down, to information-based methods such as enabling people to compare their
energy consumption to those of others (see the overview in the Appendix).
Many behaviour change interventions focus on the individual or household-level (e.g. consumption
of healthier food, household waste reduction, etc.), but motorized mobility effects the community as
a whole through C02 emissions, air pollution and noise. Therefore behaviour change methods with a
social dimension are preferable, taking into account that behaviours are often influenced by social
approval and support by relatives, friends or colleagues.
The behaviour change methods favoured by SimpliCITY are online challenges, competitions and other
game-like methods, which can be subsumed under the social influence methods, particularly social
comparison where participants can compare their results to those of others (Abrahamse & Steg
2013; in the area of mobility Di Dio et al. 2020; Klieber et al. 2020; Pajarito & Gould 2017).
In addition to individuals this can be implemented for companies, city organisations or districts
motivating citizens to do more for a liveable city, based on a sense of own responsibility and social
dynamics, i.e. motivating others to participate.
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4.2.2

Recommendations

The recommendations that follow are intended mainly for city and external providers of services for
behaviour change interventions.
Rec. 5: Use behaviour change methods to promote a shift towards active mobility
Behaviour change methods such as nudging allow cities to influence citizen’s behaviours with “soft”
and low-cost methods instead of “hard” regulations such as laws, bans or taxes. Instead of applying
coercive measures nudging aims to influence citizens so that they change behaviours voluntarily, for
example, use active mobility modes instead of the car, thereby avoiding effects such as C02
emissions, air pollution and noise. A nudge basically is a recommendation to citizens together with
information that both motivates and helps them follow the suggested behaviour, which is seen as
beneficial for the wellbeing of the individuals as well as the community.
Rec. 6: Highlight positive effects of active mobility for the citizens and the community
Behaviour change initiatives should highlight the contributions active mobility of citizens makes to
city goals regarding the environment, public health, and a liveable city in general. For example,
cycling can improve the health and well-being of citizens and, at the same time, make the city a more
pleasant place to live and work.
Rec. 7: Use behaviour change methods with a social dimension
Motorized mobility such as personal car use affects the community as a whole through C02
emissions, air pollution and noise. Therefore mobility change methods with a social dimension are
preferable to methods that only address the individual or household-level. Approaches that allow
social comparison, e.g. challenges, competitions and other game-like methods, can motivate
individuals as well as companies, city organisations and districts to do more for a liveable city, based
on a sense of own responsibility and social dynamics, i.e. motivating others to participate.
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4.3

ICT and other services

This section addresses the use of information and communication services for behaviour change
interventions (digital nudging) with a focus on sustainable mobility as well as other local services for
urban sustainability.

4.3.1

Thematic background

The high use of mobile devices (smartphones, tablets) and increasing familiarity of citizens with
mobile applications allows novel ways of using digital methods to steer citizens towards adopting
more sustainable behaviours. These methods not only ease, but go beyond information and
behavioural suggestions in that more effective interactive and game-like approaches can be
employed. Thereby the use of a mobile information device can be coupled with a voluntary
behaviour change approach and motivating activities such campaigns, challenges and competitions
that make participation more appealing and engaging.
ICT services for motivating behaviour changes
Use of ICT services for digital nudging has been proposed as a way to influence behaviours in
different domains (Caraban et al. 2019; Hummel & Maedche 2019; Karlsen & Andersen 2019; Meske
& Potthoff 2017; Mirsch et al. 2017; Schneider et al. 2018; Weinmann et al. 2016). In recent years
various digital nudging methods have also been trialled in the area of sustainable urban mobility (e.g.
Anagnostopoulo et al. 2018; Andersson et al. 2018; Bothos et al. 2015; Cellina et al. 2019; Di Dio et
al. 2020).
Use of digital nudging requires a platform to organise and run the activities and an app for the
participants. The platform is needed for user registration and participation, i.e. receive notifications
(alerts, reminders), guidance and encouragement to carry out proposed activities. Results can then
be visualised to participants and compared, motivating them to do more personally, as a group or a
city district.
In the area of mobility use of GPS-tracking allows to better understand citizen’s mobility behaviours
and make evidence-based decisions in urban transport planning focused on promoting more active
mobility in the city. Beside proper use of GPS-tracking this of course requires a large number of app
users (see the guidelines provided in TRACE 2018). The possibility for citizens to share information on
travelled routes can provide a useful feedback channel for city service managers (e.g. on required
maintenance of cycling infrastructure).
Developers of digital nudging services should take account of what citizens expect from an
application aimed to support sustainable urban mobility. Meurer et al. (2019) interviewed citizens in
this regard and found that they wished information on how such mobility is measured and
monitored, respect for individual mobility situations and preferences, the expected scope of
participation, and the sharing of responsibility between citizens and city services.
It must be noted that many digital nudging projects remained at the stage of a prototype and testing,
often with only a small number of test users. Such research prototypes are of course not adequate
for cities that require reliable and user-friendly solutions for regular operation.
It is advisable that the platform which supports behavioural interventions (e.g. a competition
promoting cycling) is clearly separated from other information services (e.g. a city map of cycling
routes) and of course physical services (e.g. the actual cycling routes). But these areas nevertheless
are related as activities promoted on the platform are intended to increase the use of the services.
This constellation requires being very clear regarding who is responsible for which service, e.g. city
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services versus external services. This is important regarding citizen’s trust in the services being
provided and responsibilities such as personal data protection.
Involvement of other service providers
It is very useful to involve various service providers to create an eco-system of urban sustainability
services of different city departments, civil society organisations and businesses. This enriches the
digital platform and can contribute to the take-up and use of the service app. For example the
SimpliCITY platform in Salzburg includes many services related to bicycling (e.g. bicylce repair shops,
cargo bikes, bike couriers), local consumption (e.g. regional food, second hand shops, waste
reduction and recycling), and social inclusion (e.g. civil society groups, support for families and
people with impairments).
A common platform allows to increase the visibility of available urban sustainability services,
promote synergies between them, and receive contributions from service providers to the operation
of the platform and behaviour change campaigns. For example, some digital nudging projects
involved local organisations and businesses to offer rewards to participants of urban sustainability
campaigns, e.g. people who visited a service station or shop with relevant products. Such rewards
can be a voucher (e.g. for a small discount) or participation in a prize draw when users have reached
a certain number of active mobility points (i.e. entry into a virtual tombola). Such prizes can support
sustainability goals, e.g. a course on urban gardening or zero-waste cooking as in the case of
SimpliCITY.

4.3.2

Recommendations

The recommendations that follow are intended mainly for providers of digital services that support
sustainable behaviours and other local services for urban sustainability.
Rec. 8: Bring together on a platform available urban sustainability services
Cities often find that available services that support sustainability goals are known and used by
citizens much less than expected. One reason for this is that such services are dispersed over several
city departments and no overview and central information access point is available to citizens.
Therefore it is useful to bring the services together on one platform that allows to better promote
their usage. Inclusion also of relevant services of local civil society organisations and businesses can
create a rich eco-system of urban sustainability services.
Rec. 9: Use proven digital solutions for motivating behaviour changes
In recent years many digital solutions for motivating behaviour changes have been developed which
remained at the stage of a prototype. Such prototypes are not adequate for cities. Cities should only
use reliable and user-friendly solutions to organise, run and visualise the results of behaviour change
activities. In the area of mobility the use of GPS-tracking can also allow cities to better understand
citizen’s mobility behaviours and make evidence-based decisions in urban transport planning focused
on promoting more active mobility.
Rec. 10: Make clear to the users who is responsible for the digital and other services
Some city administrations wish to control any ICT service that concerns their responsibilities, i.e.
implement it in-house, while others do not want to add a new system and therefore prefer to have it
managed by an external provider based on a service contract. In any case it is very important making
clear to the citizens who is responsible for the digital and other services.
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4.4

Legal and ethical aspects

This section addresses legal requirements when using digital services that support sustainable
behaviours, particularly personal data protection, and ethical aspects of behaviour change methods.

4.4.1

Thematic background

When using digital services to promote behaviour changes a major legal issue to address is the
protection of personal data. In the member states of the European Union the General Data
Protection Regulation (Regulation [EU] 2016/679), short GDPR, is the core legal framework in this
regard. Digital platforms and apps cities or supporting external service providers use for promoting
active mobility should fully comply with the rules set by the GDPR.
The regulation is quite complex, however, the main rule to follow is that users of the digital services
should give informed consent regarding the use of the personal data they provide for the purposes of
the services. A minimum age is necessary to give informed consent which should not be below 13
years (e.g. in Austria it is 14 years).
Users will have to register and provide personal information (e.g. e-mail address, mobile phone
number, etc.) so that they can be informed about the progress of activities in which they participate;
in advanced applications they will also have to agree to GPS-tracking of their mobility to fully benefit
from the services.
This data should not be disclosed to third parties or, if shared with other services, provided only in
anonymized form so that the identity of the citizen cannot be inferred from the data. Service
providers must of course also put in place appropriate technical, organizational and procedural
measures to ensure data protection and security. The ways data are being processed must be
described in a Record of Processing Activities and, in case of a formal complaint, the document
provided to the national Data Protection Agency.
Digital service providers should generally not collect and process any sensitive personal information
as defined in Article 9 of the GDPR such as data “revealing racial or ethnic origin, political opinions,
religious or philosophical beliefs, or trade union membership, and the processing of genetic data,
biometric data for the purpose of uniquely identifying a natural person, data concerning health or
data concerning a natural person’s sex life or sexual orientation”.
Ethical issues mainly concern the behavioural change methods digital platforms and apps may
employ to nudge citizens towards sustainable mobility choices. In the literature nudging is debated
because methods can be used which are not transparent and exploit psychological processes with
the effect that people take decisions in a non-reflected, quasi-automatic way (Hansen & Jespersen
2013; Hausman & Welch 2010; Ivanković & Engelen 2019; Sunstein 2015).
The appropriate approach to avoid ethical concerns is to use only methods that are transparent
regarding the aims (e.g. increase cycling of citizens instead of using the car) and means (e.g. a
competition to promote that behaviour). More background on which methods are appropriate is
given in the Appendix on nudge types and ethics.
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4.4.2

Recommendations

The recommendations that follow are intended for providers of digital services that support
sustainable behaviours, citizens who use such services, and researchers.
Rec. 11: Ensure full compliance of the digital services with personal data protection regulations
Digital platforms and apps cities or supporting external service providers use for promoting active
mobility should fully comply with the personal data protection regulations that are in force. In the
member states of the European Union the General Data Protection Regulation (Regulation [EU]
2016/679) is the core legal framework in this regard. In particular, users of the digital services will
have to give informed consent regarding the use of the personal data they provide for the purposes
of the services.
Rec. 12: Use only behaviour change methods that are acceptable in the context of public policy and
services
Ethical issues when applying digital behaviour change methods to promote sustainable mobility can
be avoided by enabling citizens to take a well-informed decision regarding the use of such methods
and supporting tools. The appropriate approach for this is to use only methods that are transparent
regarding the aims, e.g. a campaign aimed to increase cycling instead of using the car, and the
means, e.g. a competition to promote that behaviour. Researchers and practitioners in sustainable
mobility promotion should be aware of the legal and ethical requirements of appropriate digital
nudging.
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5

Appendix: Nudge Types and Ethics

Use of nudging in SimpliCITY
SimpliCITY explored the potential of nudges to increase the use of city services in areas such as
sustainable mobility and consumption of local products. Nudges aim to steer people towards
decisions and behaviours which are deemed preferable for the wellbeing of the individuals and
society, for example, cycling instead of using the car to improve health conditions and avoid
environmentally negative effects (e.g. CO2 emissions, air pollution and noise).
In the literature nudging is debated as potentially unethical because methods can be used that are
not transparent and exploit psychological processes with the effect that people take decisions in a
non-reflected, quasi-automatic way (Hansen & Jespersen 2013; Hausman & Welch 2010; Ivanković &
Engelen 2019; Sunstein 2015). In SimpliCITY none of these methods have been employed. The
methods used such as online challenges, competitions and other game-like methods are transparent
regarding the aims and means that are being employed.
Distinguishing between different types of nudges
Nudges use different techniques to steer the decision-making of people in a particular direction or
affect behaviours directly. Characteristics of these techniques provide the basis to distinguish
different types of nudges and to evaluate if these are appropriate in ethical terms.
In the discussion of nudges researchers and practitioners often refer to two distinctions which
characterize the techniques that are being employed:


if the techniques address “System 1” (automatic) or “System 2” (reflective) cognitive
processes, and



if the techniques work in a Transparent or Non-transparent way.

We briefly explain the distinctions “System 1” / “System 2” and Transparent / Non-transparent, and
then use a matrix of these distinctions to discuss the different types of nudges. Thereafter we explain
where the methods are positioned which have been trialled in SimpliCITY to increase the use of
sustainable city services.
System 1 (automatic) versus System 2 (reflective)
The two systems theory of cognitive processes has been developed by Kahneman (2003, 2011).
According to this theory the human brain works in two different ways:


“System 1”: processes information fast, uncontrolled and effortless in a quasi-automatic way,



“System 2”: processes information slow, controlled and effortful in a reflective way.

It is assumed that people make most judgements and choices of daily life quasi-automatically, i.e.
without really making a reflected conscious decision. Automatic here means based on cognitive
biases, heuristics and mental shortcuts, while reflective involves following rules of logical thinking,
weighing the costs and benefits of various options, or other ways to arrive at a well-considered
decision.
Transparent versus Non-transparent
The distinction refers to the intention as well as the means employed in a nudge:


Transparent: the intention is clear and people are made aware or can easily identify the
means employed to influence their decision-making or behaviour,
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Non-transparent: the intention is not disclosed and the means by which a certain decision or
behaviour change is pursued remain hidden.

Obviously nudges with non-transparent conditions combined with triggering System 1 (automatic)
cognitive processes are highly manipulative, while addressing System 2 (reflective) transparently
regarding the intention and means appears as a legitimate way of trying to persuade citizens to take
a particular decision or change a behaviour.
Matrix of types of nudges
Hansen & Jespersen (2013) combined the two distinctions in a matrix that allows grouping and
evaluating different types of nudges. Table 1 presents the matrix, in which we included techniques
that are often used for certain types of nudges, and examples from the literature (e.g. Hansen &
Jespersen 2013: 20-23; Nordic Council of Ministers 2016; Stanak & Winkler 2015).
Table 1: Matrix of types of nudges, adapted from Hansen & Jensen (2013).

Transparent
(by design)

Non-transparent

System 1 (automatic)

System 2 (reflective)

Nudge affects behaviour directly

Nudge affects choice directly

Transparent influence of behaviour

Transparent facilitation of choice

Techniques:

Techniques:

Typically in the form of a technical
manipulation

Provide information, education and
guidance

Examples:

Examples:

Car alarms for seat belts

Nutritional labelling of food products

Provide larger household recycling than
waste bins

Information that most people pay their
taxes in time (social norm)

Change printer defaults from one-side
to double-sided printing

Comparison of own energy consumption
to those of other people (social
comparison)

Non-transparent manipulation of
behaviour

Manipulation of choice

Techniques:

Techniques:

Change the environment (physical
arrangements and/or objects) in which
people make choices

Various techniques, e.g. salience,
framing, priming, default opt-in

Examples:

Making one option more salient than the
alternative (salience)

Narrow the side-lines on a road in order
to get drivers to slow down
Eliminate cues for smoking by keeping
cigarettes and ashtrays out of sight
Provide smaller plates in self-service
restaurants to reduce food waste
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Framing one decision as involving a
potential loss (activating people’s loss
aversion)
Default opt-in, where one must actively
opt-out to prevent enrolment in a
programme
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An important general aspect is that nudges addressing “System 1” are intended to influence
behaviours directly while “System 2” nudges concern decision-making.
“System 1” – transparent nudges typically come in the form of a technical manipulation and are
warning people (e.g. car alarms for seat belts), while “System 1” – non-transparent nudges aim to
change people’s behaviour by changing the environment of choices (e.g. re-ordering the food in a
canteen so that the healthier options are presented first).
“System 2” – transparent nudges are clear regarding the objective and means, where the latter
typically is informing people (e.g. nutritional labelling of food products). “System 2” – nontransparent nudges address people’s reflective system but are not fully clear about the means that
are being employed to influence the decision-making (e.g. most people will not know about
psychological effects of a default opt-in).
Evaluation of nudging methods employed in SimpliCITY
The nudging methods which have been used in SimpliCITY to increase the use of sustainable city
services belong to the “System 2” (reflective) and transparent methods. These methods encourage
people to take a well-informed decision and change behaviours, for example, through an educational
campaign, labelling (e.g. nutritional information labels), or information about what others do or don’t
(social norms and comparison).
“System 2” and transparent methods can facilitate deliberate, reflective and reasoned decisionmaking by citizens. Therefore these methods are the least debated forms of nudging and generally
seen as ethically appropriate ways of trying to persuade citizens to take a particular decision and
change behaviours (Hansen & Jespersen 2013; Hausman & Welch 2010; Ivanković & Engelen 2019;
Lin et al. 2017). Also surveys on citizen’s opinion about different nudges show that the public
supports these methods with much higher approval rates than other proposed forms of nudging
(Reisch & Sunstein 2016; Sunstein et al. 2018a/b).
The methods employed by SimpliCITY are online challenges, competitions and other game-like
methods which promote “System 2” processes in a transparent way regarding the aims (e.g. increase
cycling of citizens instead of using the car) and means (e.g. a competition to promote that
behaviour). These methods can be subsumed under the social influence methods, particularly social
comparison where participants can compare their results to those of others.
Social comparison has often been used in programmes aimed to reduce home energy and water
consumption (e.g. Allcott & Rogers 2014; Ashby et al. 2012; Ayres et al. 2009; Datta et al. 2017;
Ferraro & Price 2011; Nolan et al. 2008; Schultz et al. 2007). In such programmes people receive
consumption reports, including comparison to others in the town or neighbourhood, and tips how to
consume less. The approach can yield significant reductions especially if repeated reporting leads
people to gradually adapt their behaviour, e.g. develop different energy use habits, use energyefficient lightbulbs or appliances, etc., for example in the OPOWER energy efficiency programme
(Allcott & Rogers 2014; Frey & Rogers 2014).
Important differences of the SimpliCITY approach to these programmes are that the methods
employed aim to increase citizen’s use of city services for sustainable mobility, local consumption
and social inclusion, and the platform that provides the functionalities for these methods allows
dynamic presentation of citizen’s participation online and on mobile devices.
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