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The SUNSET project 
SUNSET (http://www.sunset-project.eu) is a three-year research & development 

project part of the European Commission’s Seventh Framework programme Smart 

Cities & Sustainability under DG Connect 

(http://ec.europa.eu/dgs/connect/en/content/smart-cities). SUNSET started in 

February 2011 and has ended February 2014. 

 

SUNSET develops and evaluates a set of innovative services that use Smartphone 

technology, social networks and incentives to encourage people to travel more 

sustainably in urban environments. The project’s objective is to increase personal 

mobility and at the same time reduce congestion, increase safety, and protect the 

environment. 

 

The SUNSET project uses a human-centred approach to achieve its objectives 

stimulating people to change their individual travelling behaviour. To influence 

behaviour, we developed and exploited a Smartphone application named tripzoom 

featuring challenges and rewards to move smarter. Moreover, we tailor and 

personalise these incentives by means of automatically measuring actual travel 

behaviour of the Smartphone user.. This is a personalised, multimodal coaching 

approach to traffic and mobility management, based on rewarding good behaviour. 

  

SUNSET is an initiative of a consortium of nine public and private partners from four 

different European countries with a total budget of 4.1 million euro. SUNSET combines 

technical with social research creating new services for sustainable travel and 

evaluation of these services in real life settings of the cities Enschede (NL), 

Gothenburg (SE) and Leeds (UK). 

http://www.sunset-project.eu/
http://ec.europa.eu/dgs/connect/en/content/smart-cities
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Summary 
This deliverable presents the evaluation results of the Living Labs. In the Living Labs an 

approach of an open Living Lab combined with focused experiments was adopted 

to ensure flexibility in the design and operation of the Living Lab in encouraging 

individuals to change travel behaviour. Using the experiments the effectiveness of 

incentives could be designed around the objectives of the SUNSET project in the 

context of specific research questions, the technical possibilities allowed by the 

system, the resulting data requirements and availability, relevance and feasibility to 

the users and the policy context of the respective Living Lab. The operational success 

of the SUNSET system relates to the ability of the whole system to deliver against four 

criteria, which were defined within the evaluation framework:  

 

1. Enabling individuals to meet their travel objectives (e.g. to reduce travel time)  

2. Creating synergy through the use of social media and social networks  

3. The system functioning as intended (e.g. detection accuracy and battery life)  

4. User friendliness of the system (e.g. the system’s learnability, user satisfaction)  

 

We were able to accomplish a behavioural change in the travel behaviour of the 

participants of the Living Labs in order to improve on the overall SUNSET goals of 

congestion reduction, environment protection, safety and personal well-being. We 

provided a proof-of-concept that with positive incentives we can change individual 

travel behaviour. We showed that with incentives we could change participants’ 

departure time choice resulting in an alleviation of the morning peak hour in both the 

Living Labs of Enschede and Gothenburg. We also showed we were able to change 

participants’ travel mode and to motivate participants to use the bike more often. In 

Gothenburg a change from the car towards public transport and the bike was 

accomplished. In Enschede we supported and encouraged the bike users and we 

were able to increase their bike use even further. However, as a result of the limited 

user take-up of the tripzoom App attaining city-level effects proved to be difficult. 

Main reasons: end-users in the field only go for the best overall experience and 

challenge the added-value of the tripzoom App in combination with the delivered 

technological innovations. In this end-users expect tailored and focussed functionality 

and solid and flawless travel measurement results and performance. Both of which 

tripzoom and the project had to compromise in and go for balance. In that respect 

tripzoom didn’t deliver a proof-of-product, but has delivered a solid basis and 

technological engine for next generation products and services. Moreover, the Living 

Lab evaluation framework has proved to be flexible and therefore is applicable to 

future or other Living Lab-oriented projects. 

 

Important design element in influencing travel behaviour within the Living Labs has 

been the ability of tripzoom to create meaningful, pin-pointed challenges on the 

basis of actual travel patterns of the Living Lab participants. The resulting measured 

quantitative travel data indicate travel behaviour change, however due to the 

limited user-uptake no decisive conclusions on the specific contribution of tripzoom 

could be obtained. Therefore, majority of the conclusions of the evaluation are 

based on qualitative questionnaires prior to, during and after the Living Labs with the 

quantitative travel behaviour data collected by tripzoom used to support the findings 

from the questionnaires. 

 

Open Living Labs 

In the Living Labs of Enschede, Leeds and Gothenburg users were invited to use 

tripzoom and to participate in experiments. We chose to design mini-experiments to 

focus on addressing specific research questions with a confined target group. This 

approach offered us flexibility in the design and operation of the experiments and 
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enabled us to exploit our limited resources to the fullest. In Enschede about 200 

people agreed to participate in the Living Lab. In Gothenburg the number was 

around 140 people as is mentioned in deliverables D7.2, D7.3 and D7.4 respectively. 

The Leeds Living Lab adopted a different format. This involved trialling automatic 

data collection via tripzoom, followed by a series of qualitative and quantitative data 

collection using focus groups and questionnaires. This approach had the advantage 

that the SUNSET research as a whole was able to generate additional insights related 

to the wider factors likely to influence the success or otherwise of tripzoom-type 

software. 

 

The users in Enschede are primarily male (69%), whilst the users in Gothenburg are 

female in majority (60%). In both Living Labs the age distribution is similar and the 

majority of users are between 25 and 45 years of age. In Enschede the share of bike 

users is high and there appears to be a slight overrepresentation of cyclists in the 

Living Lab. In Gothenburg the share of public transport users is high, because the 

recruitment was focused on users from an area using car and public transport 

specifically. This means the users in the Living Labs are not exactly representative for 

the inhabitants of the cities of Enschede and Gothenburg. The overrepresentation of 

young people may have resulted in a higher willingness to use the tripzoom app and 

be a subject in experiments. Moreover the overrepresentation of bike and public 

transport may imply the users are slightly more aware of environmental issues and 

therefore more willing to change their travel behaviour towards more sustainable 

behaviour. 

 

In terms of attitudes users actually indicate to be willing to travel sustainably, however 

the willingness to actually change their own behaviour is limited. In both Enschede 

and Gothenburg users claim the impact on the environment is an issue, however they 

do not want to change their behaviour accordingly. Users look at the local road 

authorities to invest in facilities for the mode alternative to the car (i.e. bike and 

public transport). Also they state to be unwilling to change their departure time 

towards outside the peak hours to reduce the traffic congestion, although they claim 

to be rather flexible in their working hours. Users in both Enschede and Gothenburg 

see traffic congestion as a threat to the local society but do not really want to 

change their behaviour accordingly. Traffic safety is an issue in Enschede and 

Gothenburg; however users are not concerned about their personal safety. Traffic is 

viewed as a threat for the liveability of neighbourhoods. In Enschede and 

Gothenburg users claim to be well aware of their travel alternatives. The stated 

unwillingness to change travel behaviour could be caused by the users believing to 

know their optimal travel alternative for commuting already. 

 

Related to social networks, users in both Enschede and Gothenburg state not to use 

social networks while commuting. Also, as personal safety does not appear to be an 

issue under the users, using social networks to increase the sense of personal safety is 

not desired. As travelling more sustainably is an issue in Gothenburg, users indicate to 

want to challenge their family, friends and colleagues to travel more sustainably using 

social networks. Here, there is a chance for tripzoom to enable users to challenge 

their friends. 

 

After using tripzoom for a while during the Living Labs some users indicate to have 

changed their travel behaviour. In Enschede 9% of users changed their behaviour 

during the Living Lab operation, however they indicated this change was caused by 

something else than tripzoom. In Gothenburg 19% of users say to have changed their 

behaviour to some extent, however these users did not indicate how much tripzoom 

contributed to this change. For these results we conclude we can provide users with 

tripzoom before engaging them in an experiment. In analysing the effects of a 

challenge during an experiment we can use the travel behaviour data of users travel 
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around with tripzoom in the familiarisation phase and compare it with the travel 

behaviour in the situation with an incentive. 

 

Effectiveness of incentives 

During the Living Labs several experiments were conducted focused on the 

objectives of the SUNSET project: congestion reduction, sustainability, safety and 

improved well-being.  A first pilot experiment aiming at getting a grip on the data 

quality of the travel behaviour data collected by tripzoom provided valuable insights 

the designing and managing a Living Lab. Subsequent experiments were aimed at 

getting car commuters to avoid driving during the peak hour or to shift modality to 

cycling. These experiments showed in general: 

 

 providing users with information already has the potential to change 

behaviour 

 users need time to respond to the challenge set in the experiments 

 the level of the rewards does not seem to affect the users too much 

 users agree challenges and rewards have the potential to change behaviour; 

 

and for behavioural change with a focus on challenges: 

 

 challenges to shift the departure times show that the morning peak can be 

reduced by challenging participants to travel either before or after the peak 

hour. Although car drivers don’t show a large response the behavioural 

change is enough to reduce the number of departures in the peak moments 

by 3%.  

 Shifting users to other travel modes proved successful in switching from public 

transport to the bike in Gothenburg. It proved to be difficult to motivate car 

drivers to use public transport.  

 In terms of using the social networks concepts users are most interested in 

information useful for themselves and less interested in providing others with 

their experiences and sharing info 

 
Experiment Target group of 

experiment 

# 

Users  

Respondents 

indicating to 

change behaviour  

Behaviour change as 

recorded in travel 

behaviour data 

Comments 

Shifting 

departure 

time in 

Enschede 

Morning peak 

hour car users 

15 18% of users (2 of 11) 

accepted the 

challenge 

1 user (9%) indicated to 

have changed 

departure time 

3% less departures in peak 

(8:00 – 8:14) 

Peak appears to 

be broadened 

 

Shifting 

departure 

time in 

Gothenburg 

Morning peak 

hour car users 

25 7 users accepted the 

challenge 

23% of users (5 of 22) 

indicated to have 

changed departure 

time 

3% less departures in peak 

(7:45 – 7:59) 

Peak appears to 

be lowered and 

shifted to 30 

minutes earlier 

on the day 

Reduce 

congestion 

and 

improve 

environment 

students using 

public transport 

29 50% of users (8 of 16) 

indicated to have 

changed behaviour 

Share of departures in the 

morning peak hour in 

public transport dropped 

from 48% to 45% 

The share of PT (bus and 

tram) rose from 23% to 35%-

40% (low-high rewards) 

88% of users (14 

of 16) indicated 

to try and keep 

their changed 

behaviour 

car users Car use dropped from 63% 

to 57%-47% and PT use was 

raised from 9% to 10%-16% 

(low-high rewards) 

Reduce 

congestion 

and 

improve 

personal 

well-being 

car users 23 36% of users (4 of 11) 

indicated to have 

changed behaviour 

No supporting data. 

Incentive too difficult 

80% of users (14 

of 17) indicated 

to try and keep 

their changed 

behaviour 

public transport 

users 

Bus use dropped from 19% 

to 13% and bike use 

increased from 10% to 16%-

38% (low-high rewards) 

Increase the Cyclists not in 22 No users indicated to Average number of bike Although users 
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number of 

cycling trips 

‘shifting 

departure time 

Enschede’ 

experiment 

have cycled more trips per week rose from 9 

trips to over 10 bike trips 

per week 

indicate not to 

have changed 

there appears to 

be an increase in 

the weekly 

number of bike 

trips 

Reward 

cycle trips 

All users in LL 

Enschede at the 

moment of 

issuing the 

challenge 

50 46% of users (18 of 39) 

indicated to have 

made a long bike trip 

 

17 users made a trip longer 

than 6km 

Users cycled more on short 

trips (<6km) from 40% to 

44% and on longer trips 

(>6km) from 15% to 16% 

Users made more 

bike trips but the 

reward was not 

the main driver 

Social 

media 

All users in LL 

Enschede 

100 25% of users (10 of 39) 

followed ReisjeRijk on 

Facebook 

8% of users (3 of 39) 

indicated to have 

shared mobility profile 

(2 in Facebook and 1 

other) s 

0 to 27 interactions with 

Facebook post 

On average 325 views of 

posts related to Living Lab 

activities 

On average 200 views of 

posts related to 

recruitment efforts and 

other transport related 

messages 

Users were mostly 

interested in 

receiving 

information 

about Living Lab 

activities 

 

The experiments using challenges to shift the departure times towards the off-peak 

period show that car drivers show a limited response to a challenge to change their 

departure time. In Enschede one user indicated to have changed his departure time 

over the course of the experiment. In Gothenburg more users agree to have 

changed their departure time. The analysis of the departure time distribution shows 

that both in Enschede and in Gothenburg there may in fact be a slight change in the 

departure time away from the peak. In Enschede the peak itself decreased and the 

peak period appeared to be broadened. In Gothenburg the morning peak was 

lowered and shifted about half an hour earlier. Shifting the departure times of 

students using public transport in Gothenburg was achieved as well. The share of 

departures in the peak hour of public transport dropped from 48% to 45% 

 

Shifting users to other travel modes proved to be feasible for bus users and proved to 

be more difficult for car users. In Gothenburg the challenge to motivate car drivers to 

use public transport showed no clear behavioural response. The challenge appeared 

to be too difficult. Users even stopped registering trips in tripzoom. On the other hand 

shifting users from public transport to the bike proved to be feasible in Gothenburg. 

The use of the bike increased strongly from 10% before the start of the challenge to 

16%-38% depending on the duration and the level of rewards.  

 

Experiments to encourage users to use the bike in Enschede were successful in 

increasing the number of bike trips and the mode share of the bike. In Enschede the 

experiment to stimulate cyclists to cycle more did show an increase in the number of 

bicycle trips from 9 bike trips per person per week to over 10 bike trips per person per 

week. However, some users felt they were forced to go cycling instead of walking 

and were confused by the objective of the challenge. Besides, designing a fair 

challenge and competition proved to be difficult and causing debates. Users who 

already showed the desired behaviour felt they were discriminated as they could not 

increase their number of bike trips as much as the users in the experiment who did not 

use the bike before the experiment. Also encouraging cycling longer distances and 

receiving a tangible reward (i.e. a pie) catered for a behavioural change towards a 

higher share of bicycle trips. This change, however small, mainly appeared in the 

distance category that wasn’t targeted. The share of bike trips on short distance trips 

(<6km) increased from 40% to 44%, while the share of bike trips on long distance trips 

(>6km) showed a marginal increase from 15% to 16%. 

 

Participants in the Living Lab Enschede showed a limited interest in sharing 

information via the social networks concept. 3 users shared their mobility profile with 

their friends in Facebook. Users are most interested in information useful for themselves 
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and less interested in providing others with their experiences and sharing info. Users 

are not triggered to share their travel behaviour profile or experiences. 

 

Operational success 

To retrieve information about the operational success we used questionnaires and 

asked the users of the Living Labs to report on their experiences with tripzoom at the 

end of the Living Lab period. 

 

In terms of tripzoom allowing the users to achieve their personal travel goals the users 

in both Enschede and Gothenburg indicate that awareness of their personal mobility 

profile is important and that tripzoom helped them in gaining more insight in their 

personal travel patterns. However, the trip characteristics used in tripzoom may not 

have been the most appropriate all the time. Users indicate travel time and costs are 

important characteristics, but tripzoom helped them only to some extent in gaining 

more awareness. More striking are the results for CO2-emission and calories. Users 

indicate they want to know how their travel behaviour impacts the environment; 

however, tripzoom couldn’t provide them with the answer. Users weren’t too satisfied 

with the information on their CO2-emission as it may not be the proper indicator for 

users. Users don’t seem to be able to relate to any CO2-emission. Although the users in 

Gothenburg claim to be aware of the CO2-emission, only 7% of users has an idea of 

the CO2 an average car emits per kilometre. Maybe another indicator is more 

appropriate to reflect on the environmental impact. The impact of travel behaviour 

on personal health is very important according to the users. However, tripzoom did 

not provide a great deal of further insight. Calories were not indicated as a good 

representative of health. Maybe a more appealing representation could be related 

to the recommended daily amount of physical exercise. The users indicate the 

awareness of travel alternatives is very important. Tripzoom didn’t help in providing an 

increased awareness of alternatives. This could be caused by an initially high 

awareness of alternatives by users. Therefore it would be difficult for any service to 

add value for personal travel alternatives. 

 

Related to social networks and social media users state they like to receive 

information about the Living Lab. Furthermore, users indicate it would be interesting to 

receive information about particular circumstances in the traffic system related to 

their personal travel situation (e.g. road works on their regular travel route and 

events). However, users report not having shared their mobility profile or their 

achievement. Moreover, they indicate to be only slightly interested in sharing their 

travel experiences with others. On the other hand, users report to be more interested 

in sharing their mobility information and challenge others to travel more sustainably 

within a smaller group of family, friends and/or colleagues. In general users seem to 

be interested in using social networks in transport mainly to receive information 

concerning their personal trips (i.e. road works and events) and are less interested in 

providing information (e.g. about their own mobility profile) to the system. In this field 

only sharing and challenging a small group of acquaintances (i.e. their family, friends 

and colleagues) is appreciated  

 

Users were satisfied with installation, familiarisation with and use of tripzoom in 

general. Also the presentation and design of the tripzoom app was appreciated. 

However, tripzoom didn’t work flawlessly during the Living Labs. The accuracy of trip 

registrations, the additional battery consumption as a result of using tripzoom and the 

app shutting down or logging off were some of the reasons for this dissatisfaction. 

Over the course of the Living Labs users indicate to have used tripzoom mainly to 

view their own trips and their performance compared with the entire tripzoom 

community (i.e. Me-tab and Community-tab). Some users used the social network 

component in the app (i.e. the Friends-tab). Finally, the users were asked to provide 

suggestions for improvement of tripzoom. The main comments entailed to improve 

the battery efficiency of the app and to increase the added value of the app by: 
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integration with other data source (e.g. public transport schedules), daily or weekly 

overview of the mobility performance and warnings about particular traffic 

situations/conditions. 

 

SUNSET outlook 

The SUNSET outlook was investigated after conducting focus groups in the Leeds 

Living Lab. The main findings and conclusions are as follows:  

 

The participants demonstrated a good awareness of the levels of accuracy of the 

location tracking data and demonstrated some scepticism about the accuracy but 

also identified some applications where phone users’ current position was shown very 

accurately. However there was a simultaneous belief that there could be some 

personal risk from the location data if it were abused by others or unwittingly shared. 

The willingness by members of the public to have their location tracked in order to 

develop and maintain such services is key to their future success. The research 

indicated polarisation of views, but an overall skew to disagreeing to share their 

location data. The potential of location-based apps to provide personalised 

information is highly significant for campaigns and implementations designed to 

improve the sustainability of travel behaviour however, it will be important to first 

overcome the concerns people have of their location being tracked. This work 

identified that there are some positive beliefs about the use of social media with 

location sharing and also among some there were also practices. These beliefs and 

practices included the ability to improve well-being; to be fun to use; and to have 

the potential to improve accessibility for some vulnerable groups and thereby to 

improve well-being. 

 

The outlook also identified some unintended consequences of using the apps. These 

included increasing vulnerabilities, e.g. making people vulnerable to stalkers or 

attackers; disconnection and issues around the invasion of privacy. We identified a 

degree of resistance to personalisation of advertisements and a dislike of 

advertisements that ‘follow’ people around the internet. This kind of personalisation of 

services looks very attractive to advertisers but the degree of dislike suggests that this 

type of personalisation would have to be managed extremely carefully if it were to 

be used in everyday travel practices to avoid unintended negative consequences. 

The practices revealed in the narratives suggest that if there is too little opportunity to 

change actual travel then it is more likely that the application will be deleted rather 

than it being retained because it will use battery and clog emails with unwanted 

messages. However, quite small changes in the time taken can be valued and 

applications and functionalities that are able to advise on that can be found to be 

useful.   

 

Novelty value means that a great number of applications are tried – downloaded 

but then accuracy problems, redundancy – lack of need in user’s life, and pestering 

leading to perception of  over-burdening the user and being high maintenance 

means that the app is uninstalled or deleted. This is indicative of a very young market. 

It also provides a unique problem for those wishing to implement mobile phone 

based applications in a policy context or as part of a policy implementation where 

staying power and long life-cycle are of more value. 

 

We have been able to demonstrate that the concept creates some positive effects 

within the scale of the Living Labs towards sustainable travel behaviour of individuals. 

Yet we don’t have reached broad product up-take. We do have shown that insight 

in individual’s own 24x7 travel behaviour is considered a valuable source of 

information for people supporting them in travel decision making and is considered 

as a new way for stakeholders to tailor incentives such as social challenges or 

individual rewards on the actual personal travel behaviour, history, context and 

personal interests. As such tripzoom has delivered a solid basis and technological 
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engine for next generation products and services that (with more focused 

functionality and the involvement of other stakeholders) will be commercially 

exploitable in either localized or specific markets around smart travel. The future 

potential to create macro-level effects on either congestion, sustainability, safety and 

personal well-being has been demonstrated. 
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1 Introduction 
The Living Lab Evaluation report provides an overview of the results of the three 

different Living Labs in Enschede, Leeds and Gothenburg. The operational aspects 

were discussed in the deliverables D7.2, D7.3 and D7.4. This deliverable focuses on the 

evaluation towards the behavioural change of the users in the Living Labs. 

1.1 Goals  
The SUNSET system is intended to achieve impacts against the objectives (as agreed 

in the Description of Work): congestion reduction; traffic-jams are an increasing 

problem to tackle. The average travelling times should be reduced. Our objective is 

5% less traffic (measured in car kilometres in a specific area) during the rush hours for 

users of the SUNSET system. Safety: people must be able to optimize their route, to 

avoid roads with many cyclists for car drivers, to report local road and weather 

conditions within community, to detect unusual conditions, or to avoid waiting times 

on dark and silent railway stations. Environment protection: for a liveable climate we 

need reduced CO2 emissions, improved air quality management and reduced noise 

pollution. Personal well-being of citizens: the system allows individuals to set and 

monitor personal objectives, like increase individual safety, reduce travel times, 

reduce costs, improve comfort, and increase health. 

 

The overall objectives of WP7 are therefore as follows:  

 the implementation and the testing of the findings of WP1 to WP6 by setting 

up a test location 

 testing, refining and measuring the results of the system that has been 

developed 

 the planning, operation and evaluation of the mobility in the living labs 

 

The operational aspects of setting up test locations in terms of planning and 

operating Living Labs were discussed in the deliverables D7.2, D7.3 and D7.4. This 

deliverable focuses on the evaluation of the operational success of the tripzoom app 

and the effectiveness of incentives towards the behavioural change of the users in 

the Living Labs. Specifically for deliverable D7.5 the objectives are: 

 Developing the tripzoom app within the development team and testing 

tripzoom within a real-life environment 

 Evaluate the operational success of the Tripzoom app with users in the Living 

Labs 

 Evaluate effectiveness of incentives with users in the Living Labs 

 

Deliverables D7.2, D7.3 and D7.4 describe the planning, management and execution 

of the separate Living Labs (i.e. LL planning, design, recruitment, operation of 

experiments, lessons learned). Deliverable D7.5 specifically focusses on the extent to 

which the SUNSET goals are achieved with the tripzoom app, the evaluation of the 

operational success, the effectiveness of incentives in terms of mobility behaviour 

change and testing the tripzoom application. Deliverable D7.5 evaluates the 

tripzoom app with the functionalities developed in WP2 to WP5 and learns from the 

evaluation approach developed in WP6. 
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Figure 1-1: relation of WP7 with other work packages  

1.2 Main results and Innovations 
In this deliverable all previous work comes together resulting in a system-wide 

evaluation of the operational success of the tripzoom application and the evaluation 

of incentives to foster behavioural change. The main results and innovations of D7.5 

are summed up in the following table.  

 

Table 1-1: Contributions of this deliverable to SUNSET innovations 

SUNSET innovations Contribution of this deliverable 

Social mobility services that 

motivate people to travel more 

sustainably in urban areas 

Firstly, this deliverable shows how tripzoom social 

network concepts in a real-life context were 

setup by and for participants. Secondly, this 

deliverable shows the extent to which users of the 

app were motivated to use the social network 

concept. And thirdly, this deliverable shows the 

extent of the change towards more sustainable 

travel behaviour. 

Intelligent distribution of incentives 

(rewards) to balance system and 

personal goals 

This deliverable shows how the incentives and the 

accompanying rewards affected the attitudes 

and travel behaviour of tripzoom users in the 

Living Labs 

Algorithms for calculating personal 

mobility patterns using info from 

mobile and infrastructure sensors 

N/A 

Evaluation methodologies and 

impact analysis based on living 

lab evaluations 

This deliverable shows the operation of tripzoom 

and the effects of incentives in the Living Labs as 

a real-life test environment 

 

1.3 Approach applied 
The main focus in WP7 is to put the efforts of the previous WPs into practice and to 

evaluate whether the system functions as intended and whether the tripzoom users in 

the Living Labs actually change their travel attitudes and behaviour towards a more 

sustainable one. Therefore, in this document all experimental results are documented. 

The document is readable on itself, but there are strong ties with the deliverables of 

the Enschede, Leeds and Gothenburg Living Labs. All management aspects related 

to the Living Lab operation are discussed in the Living Lab specific documents. In this 

document all experimental results are documented.  
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1.4 Document structure 
In this deliverable all previous work comes together resulting in a system-wide 

evaluation of the operational success of the tripzoom application and the evaluation 

of incentives to foster behavioural change. This deliverable complements the Living 

Lab specific deliverables from Enschede, Leeds and Gothenburg and aims at 

providing an analysis of the experiments conducted in the different Living Labs. 

Chapter 2 provides an overview of the evaluation methodology showing the Living 

Lab operation model in brief, the approach to evaluate the effectiveness of 

incentives and the operational success of tripzoom. Chapter 3 gives an overview of 

the characteristics and attitudes of users in the different Living Labs and their position 

on using social networks in transportation. Chapter 4 describes the various 

experiments conducted and documents the results in terms of the behavioural 

change caused by the incentives provided in the experiments. In chapter 5 the 

operational success of tripzoom is discussed. Chapter 6 provides an outlook towards 

future applications with similar functionalities as tripzoom based on focus groups 

conducted in Leeds and chapter 7 concludes with recommendations for future 

research.  
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2 Evaluation methodology  
The main objective of this deliverable is to evaluate the SUNSET system and draw 

conclusions about the contribution of the project to the state-of-the-art of ICT and 

transport and the extent to which the system contributes to reach the system-level 

goals; reduce congestion, improve personal safety, increase personal well-being. The 

system was evaluated in three Living Labs. The overall evaluation approach has been 

explained in detail within D6.1 and D6.2. However, since the work conducted within 

WP6 was aimed at a flexible evaluation approach which could be replicated within 

other EU projects, D7.5 focuses on the SUNSET evaluation framework parts which have 

been used based on the available data generated by users and the system. 

2.1 Living Labs 
In three cities Enschede, Leeds and Gothenburg Living Labs were established as is 

described in the deliverables D7.2, D7.3 and D7.4 respectively. During the Living Labs 

people were invited to participate. Participants were asked to install the tripzoom 

app with the option to participate in experiments. The establishment and operation 

of the Living Labs were done in the following 3 phases.  

 

 
Figure 2-1: Living Lab operation model 

 

The tripzoom app was designed to automatically register trips of users, to provide 

insights in personal travel behaviour and to give users further incentives to alter their 

travel behaviour. A more extensive description of the tripzoom app can be found in 

deliverable D4.5 and in Appendix B. Firstly, people were invited to join the SUNSET 

project and install the tripzoom app. Participants were then provided with more 

information about what the project entails and what to expect over the course of the 

Living Lab. For the description of the first phase the reader is referred to deliverables 

D7.2, D7.3 and D7.4. In the second phase the participants were subjected to focused 

experiments. These experiments were designed by the Living Lab Coordinator around 

one or more of the objectives of SUNSET and an appropriate target group was 

selected out of the participants in the Living Lab. Part of the description of the 

experiment design can be found in the deliverables D7.2, D7.3 and D7.4, but for 

completeness the experiment design is also mentioned in this deliverable. After every 

experiment and after the Living Lab as a whole the results were evaluated. All results 

in terms of behavioural change are presented in this deliverable to offer a concise 

overview of the SUNSET system across all Living Labs. 

 

In deliverable D3.3 a set of 9 incentives was originally proposed to introduce to Living 

Lab participants and tripzoom users. Eventually a sub-set has been implemented in 

the tripzoom App (see D3.4) and subsequently exposed to and tested with users in 
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the Living Labs either in a specific experiment or as general available functionality in 

the open living lab. 

 

Table 2-1: List of previously proposed incentives and implementation in the Living Labs 

Incentive LL Enschede LL Gothenburg LL Leeds 

(1) Real-time travel 

information provided 

by the system  

Was not incorporated in the system 

(2) Social networks for 

peer-to-peer travel 

information/messages  

Included in Living 

Lab setting 

Included in Living 

Lab setting 

Included in Living 

Lab setting 

(3) Feedback based 

on self-monitoring of 

own travel behaviour  

Included in Living 

Lab setting 

Included in Living 

Lab setting 

Included in Living 

Lab setting 

(4) Feedback based 

on setting targets  

Was not incorporated in the system 

(5) Challenges (using 

points without an 

exchange value)  

Included in 

experiment 

setting:  

- Changing 

departure time 

- Stimulating 

cycling 

Included in 

experiment 

setting: 

- Changing 

departure time 

- Changing travel 

modes 

 

(6) Challenges (using 

points with an 

exchange value)  

Included in 

experiment setting 

- Stimulating 

cycling 

  

(7) Social networks for 

sharing location  

Included in Living 

Lab setting 

 Included in Focus 

group evaluation 

(8) Social networks for 

finding a buddy  

Included in Living 

Lab setting 

Included in Living 

Lab setting 

Included in Focus 

group evaluation 

(9) Social networks for 

treasure hunt  

  Included in Focus 

group evaluation 

 

In the experiments the effectiveness of the incentives was evaluated according to 

the approach described in the following section. 

2.2 Effectiveness of incentives 
To evaluate the effectiveness of the SUNSET incentives, both actual travel behaviour 

and attitudes were taken into account following the suggestion of D6.1. Behavioural 

indicators are designed based on the mobility pattern of an individual as detected 

by tripzoom. Questionnaires were used to collect data on user attitude. Hypothesis 

testing and longitudinal data analysis techniques were proposed to be employed in 

the evaluation of the effectiveness of incentives (in deliverable D6.1), using an 

experimental design where the LL participants were to be divided into seven groups, 

with each group receiving a specific combination of incentives over the LL periods. 

 

During the Living Lab operation it proved difficult to attain the required number of 

participants to deploy the experimental design with seven groups of 40 participants 

each as proposed in D6.1. Moreover, to persuade participants to be active in using 

tripzoom and keep active proved to be an additional hurdle. Therefore the 

experimental design was altered into multiple, more focused experiments with a 

specific research focus and targeted at a specific group of LL participants. All 

participants were placed in one group and a selection out of this group was made 

when an experiment was executed. This was conducted using the relevant City 
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Dashboard functionality. In this way we are able to estimate the general contribution 

of tripzoom to a change in behaviour and/or attitude and the effects of specific 

incentives to the selected target group. This approach offered us flexibility in the 

design and operation of the experiments and enabled us to exploit our limited 

resources to the fullest. The experiments were designed using the following structure. 

 

Table 2-2: Experimental design format 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

 

 

  

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

 

 

     

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope Repeat Pattern 

 

 

     

 

In the experimental design the focus of the experiment is defined as a general target, 

whether certain behaviour is rewarded or behaviour should be changed and a 

research question. Secondly the experiment should fit in the entire context with 

reference to the SUNSET project, the technical possibilities allowed by the system, the 

resulting data requirements and availability, relevance and feasibility to the users and 

the policy context of the respective Living Lab.  

 

The data sources used in the evaluation were the travel behaviour data collected 

through tripzoom, questionnaires and focus groups. Tripzoom measured travel 

behaviour in terms of trip origin location, trip destination location, timing of trip and 

the route of trip. From these several parameters were deduced: trip distance, trip 

duration, travel mode used, CO2-emission, calories and purpose of trip. Trip diaries 

were collected in the pilot experiment in the Living Labs of Enschede and 

Gothenburg. Due to the limitations in time and the effort required from the Living Lab 

participants, we chose not to use trip diaries as control mechanism and risking 

overloading the participants with filling in a travel diary, while at the same time 

having them running the app that already registers their travel behaviour. Users were 

rewarded for their participation in the questionnaires with lottery tickets to win prizes 

at the end of the Living Lab. 

 

Over the course of the technical development in the Living Labs, the data from the 

mobility patterns detected by tripzoom showed a limited reliability. Although the 

measurements, such as trip distance, time, cost and emissions, were collected and 

the characteristics, such as mode, purpose, location, period and route, were 

estimated, the quality of the measurements and estimations were reported to be 

varying, to those extends that end-users reported not to rely on tripzoom, resulting in 

some system instability (see section 4.2: pilot experiment). The inaccuracies seemed 

to be rather random and contextual and did not appear to be solely the result of 

systematic errors as reported during the technical trial reported in D7.2, D7.3 and 

D7.4. As a result, the focus of the data to be used in the evaluation was put on the 

questionnaires, using the mobility pattern data to back-up the findings in the 

questionnaires instead of the other way around which was the initial plan. After 

completing an experiment and at the end of the respective Living Lab the users were 

asked to fill in a questionnaire containing questions regarding the general use of 

tripzoom and more experiment-specific topics. Based on the results of the 

questionnaires, containing the rationale of users to any behavioural change as a 
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result of an experiment, the appropriate travel behaviour data was selected and 

analysed for trends in behavioural changes. The travel behaviour data provides the 

actual behaviour instead of reported behaviour and offers a valuable contribution to 

the data from questionnaires, but fails in providing causality in the analyses.  

2.3 Operational success 
The operational success of the SUNSET system, as agreed within the consortium, 

relates to the ability of the whole system to deliver against four criteria:  

1. Enabling individuals to meet their travel objectives (e.g. to reduce travel time)  

2. Creating synergy through the use of social media and social networks  

3. The system functioning as intended (e.g. detection accuracy and battery life)  

4. User friendliness of the system (e.g. the system’s learnability, user satisfaction)  

2.3.1 Enabling individuals to meet their travel objectives  

To understand how well the tripzoom app can help individual travellers achieve their 

desired travel goals, qualitative techniques were proposed in D6.1. The evaluation 

framework developed in deliverable D6.2 included additional indicators e.g. number 

of trips by purpose, total travel time by trip purpose and distance, or social media 

indicators. We were successful in tracking and building personal mobility profiles of 

individuals over time. Due to the varying confidence level of measured and deduced 

parameters (we typically don’t know the ground truth of e.g. a trip purpose and the 

system has to cope with unavoidable errors in the measurements and deduction 

algorithms) in the operation of tripzoom it has not been possible to deduce indicators 

on travel objectives or prove effects on a statistically relevant level and from 

quantitative data alone. However, this proves the flexibility of the SUNSET evaluation 

framework which allows using selected indicators depending on the actual Living Lab 

context and available data.  

 

First the users were asked to report on their personal and household characteristics. 

Moreover, their personal views on traffic related topics were asked. Users were then 

asked to what extent several trip characteristics were important, such as travel time, 

travel costs, the impact on the environment, CO2-emission, impact on personal 

health, calories burned and alternative travel modes and routes. At the end of the 

Living Labs users were asked to reflect on the extent to which using tripzoom helped 

them to raise awareness of the respective trip characteristic.  

2.3.2 Creating synergy through the use of social media and social 

networks  

To evaluate whether the system created a synergy through the use of social media 

and social networks, the following indicators were proposed: 

 

Table 2-3: Indicators for the use of social media and social networks 

Indicators Incorporated in 

the evaluation 

process? 

Comments 

Number of unique visitors to the web 

portal  
  Using Google Analytics 

Number of registrants, LL participants  
  By the LLCs 

Number/percentage of participants 

recruited using LL-Facebook, via friends 

on external social networks, via friends 

invited by email  

  Not incorporated, but 

estimated 

Size and activeness of the tripzoom 

social network  
  Through questionnaires 
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Number of share actions in the App 
  Measured 

 

The focus of the operational success of the social network concept was on 

questionnaires as well. Users were asked how they use their social networks and to 

what extent tripzoom could offer added value to them in terms of the ability to share 

traffic related information and personal mobility profiles. Secondly, at the end of the 

Living Lab users were asked if they used the social network functionalities in tripzoom 

(i.e. adding friends and view and share mobility profiles) or if they used an external 

social network (i.e. Facebook) to share information. 

2.3.3 Functionality and usability of the system 

For the evaluation of the tripzoom app regarding functionality and usability we 

decided to use an approach where the design process proceeds in iterations. During 

the development of the tripzoom app a release based evaluation approach was 

adopted, where during each stage of the development, end-users provided 

feedback on concepts and prototypes regarding functionality and usability. 

 

Table 2-4: Indicators for functionality and usability of the tripzoom application 

Indicators Incorporated in 

the evaluation 

process? 

Comments 

Ad-hoc functionality testing by 

developers  
  During the technical 

development process 

(reported in Appendix 

A) 

Functionality testing by non-developers 

(in the role of potential users of the 

system) whilst executing a structured task 

list, whereby developers are notified of 

bugs and functions that are not working 

properly  

  Release based 

evaluation as reported 

in Appendix A of this 

deliverable 

Usability testing by non-developers in the 

role of usability experts and executing 

the same structured task list, using 

evaluation techniques such as heuristic 

evaluation and cognitive walkthrough  

  Release based 

evaluation as reported 

in Appendix A of this 

deliverable 

Functionality and usability evaluation 

with real end-users, by applying 

evaluation techniques such as think-

aloud protocol, interviews, focus groups, 

field testing, experience sampling, and 

surveys  

  Through questionnaires 

 

Operational success was evaluated using release based evaluation within the 

development team reported in Appendix A, a technical trial with a number of 

friendly users to evaluate the data quality of the travel behaviour collected by 

tripzoom as a pilot experiment at the start of the Living Labs and conducting 

questionnaires with users of tripzoom about their individual goals, the social network 

concept and the functionality and usability of the system at the start of their 

participation and at the end of the Living Labs. The first six tripzoom versions (R1-R6) 

were evaluated by the SUNSET researchers, whereas R7 has been also tested by 

friendly users. The latter has been a particular strength of the SUNSET Living Labs as it 

has offered the technical team the opportunity to receive direct feedback by users 

outside the consortium in a structured and constructive way. More about the 

background of this testing exercise is included in D7.2, D7.3 and D7.4. 
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2.4 Concluding remarks about the evaluation methodology 
In the Living Labs an approach of an open Living Lab combined with focused 

experiments was adopted to ensure flexibility in the design and operation of the 

Living Lab in encouraging individuals to change travel behaviour. Using the 

experiments the effectiveness of incentives could be designed around the objectives 

of the SUNSET project in the context of specific research questions, the technical 

possibilities allowed by the system, the resulting data requirements and availability, 

relevance and feasibility to the users and the policy context of the respective Living 

Lab. The operational success of the SUNSET system relates to the ability of the whole 

system to deliver against four criteria, which were defined within the evaluation 

framework:  

 

1. Enabling individuals to meet their travel objectives (e.g. to reduce travel time)  

2. Creating synergy through the use of social media and social networks  

3. The system functioning as intended (e.g. detection accuracy and battery life)  

4. User friendliness of the system (e.g. the system’s learnability, user satisfaction)  

 

We chose to design mini-experiments to focus on addressing specific research 

questions with a confined target group. The more focused experiments had a 

specific research focus and was targeted at a specific group of LL participants. All 

participants were placed in one group and a selection out of this group was made 

when an experiment was executed. This was conducted using the relevant City 

Dashboard functionality. In this way we are able to estimate the general contribution 

of tripzoom to a change in behaviour and/or attitude and the effects of specific 

incentives to the selected target group. This approach offered us flexibility in the 

design and operation of the experiments and enabled us to exploit our limited 

resources to the fullest. 

 

The evaluation of the behavioural change in the experiments was primarily based on 

qualitative questionnaires prior to, during and after the Living Labs with the 

quantitative travel behaviour data collected by the tripzoom app, used to support 

the findings from the questionnaires. The quantity and quality of the travel behaviour 

data collected by tripzoom meant that a ‘light’ application of the evaluation 

framework was most appropriate, concentrating on a small number of key indicators, 

such as time of departure, travel time and perceptions of the system. This mixed-

method approach provided us with both observed behaviour (i.e. from tripzoom) 

and user characteristics and rationale (i.e. from questionnaires). This approach 

enabled us to fully exploit the input and data of the limited number of Living Lab 

participants and to measure within-subject changes that suggest macro-level effects 

in the different cities in case of a larger up-take of the tripzoom app. 
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3 Living Lab characteristics 
In the three Living Labs in Enschede, Leeds and Gothenburg users were invited to use 

tripzoom and to participate in experiments. In Enschede about 200 people agreed to 

participate in the Living Lab, in Leeds the numbers were too low for a full Living Lab 

and Gothenburg the number was around 140 people as is mentioned in deliverables 

D7.2 and D7.4 respectively. The tripzoom app was designed to automatically register 

trips of users, to provide insights in personal travel behaviour and to give users further 

incentives to alter their travel behaviour. A more extensive description of the tripzoom 

app can be found in deliverable D4.5 and in Appendix B. Simultaneously the Living 

Lab Coordinators controlled the Living Lab via a number of tools and communication 

channels. For example the City Dashboard tool provides them with insights in the 

operation of the Living Lab and enables them to design and implement incentives to 

direct on the target group of users in the respective Living Lab. Appendix C provides 

a more elaborate description of the City Dashboard. Tripzoom users in the Living Labs 

provided the SUNSET project with their travel behaviour via the app, consisting of the 

timing of the trip, the origin and destination, the (estimated) travel mode for the trip 

and the trip distance. A full description of the trip data of tripzoom users can be 

found in Appendix D. 

 

This chapter characterises the Living Labs and provides an overview of the users in 

the Living Labs, starting with an overview of the trips recorded by tripzoom over the 

course of the Living Labs in Enschede, Gothenburg and Leeds. In the subsequent 

section the user characteristics, user attitudes, the use of social networks and the 

behavioural response to tripzoom are described. 

3.1 Trip characteristics 
During the operation of the Living Labs the tripzoom app recorded trips of users also 

registering and estimating trip characteristics. 

3.1.1 Enschede 

As presented in deliverable D7.2, over the course of the Living Lab operation the 

number of registered accounts reached 200 in Enschede. The number of active users 

peaked at 65 halfway through October and gradually decreased as the Living Lab 

progressed. For completeness the figure representing the progress of the registered 

users and active users of tripzoom is presented here as well. 

 

 
Figure 3-1: Number of registered and active users in LL Enschede 
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The following figures show the resulting overview of the number of trips per travel 

mode and per trip purpose in the Living Lab Enschede over the year 2013. 

 

 
Figure 3-2: Number of trips per travel mode registered by tripzoom in LL Enschede in 

2013 

 

 
Figure 3-3: Number of trips per travel purpose registered by tripzoom in LL Enschede in 

2013 

 

The figures show that in the Enschede Living Lab the number of registered trips 

drastically increased during the experiments from September through December 

2013. Before the experiments were conducted tripzoom did not attract users by itself. 

Encouraging people to participate in SUNSET and use tripzoom catered for an 

increase in the number of registered trips. In the Living Lab Enschede roughly 30% of 

trips are made by bike, another 30% are made by car and yet another 30% are made 

on foot. For the remaining 10% of the trips mode is either public transport or unknown. 

These results are very much in line with figures for Enschede in the Dutch National 

Travel Survey (NTS) for Enschede as is demonstrated in Figure 3-4.  
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Figure 3-4: Modal split of trips in Enschede from 2004 to 2012 based on the NTS 
 

In 2012 inhabitants of Enschede made an average of 3.8 trips per day (vertical axis), 

of which one trip (30%) was made by bike, about one and a half trip by car (40%) 

and about 25% by foot. Looking at kilometres travelled the car has the largest share. 

60% of kilometres travelled was done by car and little over 10% by bike. The rest of the 

kilometres travelled were done by plane and train. For travel purpose, apart from 

“GoingHome” most trips had the purpose “GoingToWork” or “GoingToSchool”. 

However, also a large share of trips could not be assigned a purpose which 

negatively influenced the data reliability and quality. 

 

As tripzoom also records the timing of the trip the travel behaviour data also provides 

insight in the distribution of trips over the day. The following figure shows the morning 

peak hour in Enschede is from 8AM to 9AM and the afternoon peak is between 4PM 

and 6PM. 

 

 
Figure 3-5: Distribution of trips over the day as recorded by tripzoom in LL Enschede in 

2013 

 

In 2013 in total over 350 million kilometres were registered through tripzoom. More 

than half of the kilometres (i.e. 189 million km) travelled were registered as conducted 

by car; 65 million kilometres were made by train and bus (62 million and 3 million 
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respectively); 45 million kilometre were made by bike and more than 6 million of 

pedestrian kilometres were recorded. 

3.1.2 Gothenburg 

As presented in deliverable D7.4, the number of registered users in the Living Lab 

Gothenburg reached 95 at the end of the Living Lab operation. 

 

 
Figure 3-6: Number of registered users in LL Gothenburg 

 

For the case of Gothenburg the number of trips recorded by tripzoom over 2013 has 

a different shape as the first experiment was conducted in June. The 50 users 

recruited in May and June catered for a peak in the number of recorded trips in 

June. Afterwards several users appear to have stopped using tripzoom. From July 

through September tripzoom recorded less than half of the number of trips recorded 

in June. The reactivation and new wave of recruitment in Gothenburg in October 

resulted in more trips recorded in November and December. 

 

 
Figure 3-7: Number of trips per travel mode registered by tripzoom in LL Gothenburg in 

2013 
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In the case of Gothenburg about 10% of the trips was made by bike and nearly 50% 

by car. As the focus of some experiments in Gothenburg was public transport the 

share of public transport in trips in Gothenburg is about 35%.  

 

Looking at travel purposes the share of the various travel purposes is comparable with 

Living Lab Enschede as the following figure shows. 

 

 
Figure 3-8: Number of trips per travel purpose registered by tripzoom in LL Gothenburg 

in 2013 

 

The modal split as used by the road authority in Gothenburg is presented in Table 3-1.  

 

Table 3-1: Modal split in Gothenburg 

Mode 2008 2009 2010 2011 2012 
Car 48% 47% 48% 44% 44% 
Public transport 28% 28% 29% 26% 26% 
Bicycle 10% 10% 9% 6% 6% 
Walk 14% 14% 14% 25% 25% 
 

In Gothenburg most trips (44%) are made by car in 2012. The share of public transport 

and trips by foot is 26% and 25% respectively. 6% of trips are made by bike. This modal 

split corresponds with the mode share presented in Figure 3-7 for the car and walking. 

However, the mode share of the bike as recorded by tripzoom (i.e. 13%) is higher to 

the expense of the share of public transport (i.e. 16%). 

 

The following figure shows the morning peak in Gothenburg is slightly different from 

the morning peak in Enschede. In Gothenburg morning rush hour starts from 7AM to 

8AM. The timing of the afternoon peak is similar to Enschede and appears between 

4PM and 6PM. 
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Figure 3-9: Distribution of trips over the day as recorded by tripzoom in LL Gothenburg 

in 2013 

 

In total in Gothenburg 338 million kilometres were recorded. The main transport mode 

in Gothenburg was the car (i.e. 194 million kilometres) as was also the case in 

Enschede. However the share of the car is higher. This is mainly to the expense of the 

bike. 10 million kilometres were made by bike, whereas the share of the bike was four 

times larger in Enschede. In Gothenburg 55 million kilometres were travelled by public 

transport. 6 million kilometres were conducted by foot.  

3.1.3 Leeds 

In the Living Lab Leeds the number of tripzoom users was small. For this Living Lab not 

enough users were recruited to put into figures. 

3.2 User characteristics and preferences 
In the Enschede and Gothenburg Living Labs personal and household characteristics 

of users were recorded, together with their reported travel mode for commuting and 

their opinions on traffic related topics.  

3.2.1 Gender and age 

The gender and age distribution the Living Labs is presented in Figure 3-10 and Figure 

3-11. 

 

  

Figure 3-10: Gender distribution in LL Enschede (N=64) and LL Gothenburg (N=62) 

 

In the Enschede Living Lab the majority of participants are male (69%). The opposite 

was the case in Gothenburg, where 60% of the participants is female. 



Page 30 of 173 

 

 

  

Figure 3-11: Age distribution in LL Enschede (N=64) and LL Gothenburg (N=62) 

 

The age distribution in the Living Labs of Enschede and Gothenburg are comparable. 

Most participants are between 26 and 45 years of age.  

3.2.2 Mode choice for commuting 

Participants in the Living Labs were asked what travel mode they mostly use for 

commuting and if they have alternative modes for commuting. The results are 

presented in the following figures. 

 

  
Figure 3-12: Reported mode choice for commute trips in LL Enschede [N=58] and LL 

Gothenburg [N=60] 

 

Majority of participants in Enschede reported to use the bike for commuting. In 

general for trips in Enschede up to 7.5 kilometres 35% is made by bike. This could be 

an indication that the bicyclists are overrepresented in the Living Lab Enschede. 

Majority of participants in Gothenburg reported to use public transport which is not 

representative for Gothenburg. However, as Lindholmen Science Park is 

overrepresented, higher than normal public transportation shares were to be 

expected. 

 

  
Figure 3-13: Alternative mode of transport for commute trips LL Enschede [N=58] and 

LL Gothenburg [N=62] 

 

One third of the participants in Enschede indicated they never use another mode for 

commuting. The question in Gothenburg was formulated slightly differently, asking not 

if users used alternatives modes, but rather if they had alternative mode options. 



Page 31 of 173 

 

Many reported alternatives within public transportation (for example bus instead of 

tram). 

3.2.3 Travel flexibility 

Travel flexibility is an important aspect in the SUNSET context. No flexibility in travel 

options has serious implications for travel behaviour to change. In this section the 

flexibility of users in the Living Labs is discussed. 

 

  

Figure 3-14: Do you try to avoid peak hours for commute trips in LL Enschede [N=64] 

and LL Gothenburg [N=34] 

 

In both Enschede and Gothenburg the participants report not to avoid the peak 

hours when commuting. 31% of participants in Enschede and 32% of participants in 

Gothenburg report to try to avoid the peak hours. This percentage does not differ 

between the different travel modes.  

 

The opportunity and willingness to travel outside the peak hours is presented in the 

following figures. 

 

  
Figure 3-15: Flexible working hours and willingness to travel off peak in LL Enschede 

(N=48) 

 

In total 77% of the participants in the Living Lab Enschede report that they have 

flexible working hours. However, to the statement: are you willing to shift your 

departure time outside peak hours?, 23% of the respondents indicates to be willing to 

commute after peak hours. This can be explained with the high share of the bike in 

commuting trips. Cyclists report to be more willing to commuting outside peak hours 

than car drivers. In Gothenburg 55% of the participants has flexible work hours and 

30% has not as Figure 3-16 shows. 

 

Because recruitment in the Living Lab was focused on the Lindholmen Science Park 

having a higher share of public transport use than other parts of Gothenburg, the 
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users in Gothenburg were asked more specific questions about public transport as a 

commuting alternative. 
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Figure 3-16: Information needs, travel flexibility, and satisfaction with current travel 

options LL Gothenburg [N=36] 

 

Users in Gothenburg report that they have sufficient information about public 

transportation in order to use it without seeking additional information. Since public 

transportation users are probably overrepresented in the Living Lab Gothenburg, this 

in not a surprising answer. Participants do report that they would like to travel in a 

more sustainable manner than they are currently doing (about 65%), but at the same 

time 70% is satisfied with the travel options available to them. 

 

In general it can be stated that the car users in the Living Labs are 

underrepresented.Therefore the users in the Labs do not entirely represent the 

population of both Living Lab cities. This may be the result of self-selection of more 

environmentally aware people signing up to participate in the SUNSET project. At the 

same time car drivers report to be unwilling to change departure time to outside 

peak hours.  

3.3 User attitudes 
The following section describes the attitudes of Living Lab users towards traffic related 

topics.  

3.3.1 Awareness and importance of mobility profile 

The following figures present the awareness of travel options in Living Lab Enschede.  
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Figure 3-17: awareness of alternative modes in LL Enschede (N=39, N=39, N=58, N=58) 

 

 
Figure 3-18: awareness of alternative routes in LL Enschede (N=58) 

 

The figures show the users report to be very well-aware of the alternatives for 

commuting. Therefore they report the importance of knowing the alternatives is 

slightly less. 
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3.3.2 Societal awareness and opinions 

Besides the awareness of their own travel situation the Living Lab users were also 

asked to report on their opinions about the impact of traffic on society. 

 

 
Figure 3-19: Reported understanding of congestion problems LL Enschede [N=46, 

N=51, N=64] 

 

Living Lab user in Enschede indicate they are well aware about the impact of their 

choices on congestion and the economy 

 

Figure 3-20 shows how users in Living Lab Gothenburg responded to questions related 

to congestion and the economic consequences of congestion.  
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Figure 3-20: Reported understanding of congestion problems LL Gothenburg [N=62, 

N=28] 

 

More than 80% of the users report that they have a good understanding of 

congestion levels in Gothenburg, while only about 50% or the users has a similarly 

good understanding of the economic consequences. This difference was expected 

since congestion levels are experienced directly by the users themselves, while 

economic consequences require knowledge about all users as well as insights in the 

societal costs of congestion. 
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Figure 3-21: Reported understanding of environments problems LL Enschede [N=64] 

 

Participants indicate that environmental issues are important and have influence on 

their choices. Tripzoom has the opportunity to help users to have a clearer view on 

the impact of their travels on the environment. 

 

Figure 3-22: Opinions about infrastructure investments and taxation LL Enschede 

[N=64, N=64, N=64, N=64]Figure 3-22 and Figure 3-23 present the results from the 

questionnaire in Enschede and Gothenburg about opinions regarding infrastructure 

investments and financing.  
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Figure 3-22: Opinions about infrastructure investments and taxation LL Enschede 

[N=64, N=64, N=64, N=64] 

 

In Enschede users appear to be keener on investments in alternative modes over 

investments for the car. Although the share of bike and public transport users is 

relatively high in Living Lab Enschede only some users indicate gasoline taxes should 

be raised and road capacity should be increased. The vast majority agrees 

additional investments are needed in rail capacity and bicycle facilities. 
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Figure 3-23: Opinions about infrastructure investments and taxation LL Gothenburg 

[N=62, N=34, N=34, N=62] 
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In Gothenburg congestion charging was introduced in January 2013 in order to 

finance a package of infrastructure, where the majority of investments go to a new 

rail tunnel. The responses of the users reflect a support for this package of measures 

called the West Swedish Solution. Highest support is found for investment in rail 

infrastructure using revenues from congestion charging. There are some interesting 

conflicts of interests in the reponses. Firstly, the opposition for financing options for 

infrastructure (i.e. congestion charges) is higher than the opposition for infrastructure 

investments. Users seem to have some level of decoupling between investing in 

infrastructure and having to pay for it. Secondly, the gasoline tax is much more 

opposed than the congestion charge, even if gasoline tax would be much cheaper 

for the users (since the whole nation contributes, rather than just the region) and 

because they could more easily avoid paying by changing cars. 

 

 
Figure 3-24: Opinions about traffic LL Enschede [N=64, N=64, N=64, N=64] 

 

Personal safety is an issue of minor concern for the participants in Enschede. However 

traffic safety in general is important.  

 

In Gothenburg traffic safety is considered to be an important issue. This is probably 

representative for Sweden as a whole, but even high priority for busses is thought to 

be important, while the users do not consider personal safety to be a large issue. 

Congestion levels in Gothenburg are not considered to be a major problem.  
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Figure 3-25: Opinions about traffic LL Gothenburg [N=62, N=62, N=62, N=34] 

 

Figure 3-25 shows the detailed responses to these questions which may relate to the 

perceived importance and attractiveness of public transport over car. High concern 

about personal safety and traffic conditions might relate to more positive attitudes to 

car user, while high importance of traffic safety and bus priority to positive attitudes 

towards public transport. 

3.4 Use of social networks 
At the start of the Living Labs participants were asked to what extent they use and 

trust social networks and social media and whether they see potential in using social 

media for the purpose of travelling and commuting. In general it can be stated that 

the participants put high trust in the safety and trustworthiness of social media. At the 

start of the Living Labs about a third of the participants has indicated to use social 

networks while commuting and only about 15% indicates that they would like to share 

their mobility profiles with family, friends or colleagues. On the other hand, in line with 

the environmental concern, participants in both Enschede and Gothenburg do want 

to challenge their friends and colleagues to travel more sustainably. 
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Figure 3-26: Statements on social networks LL Enschede [N=64] 
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Figure 3-27: Statements on social networks LL Gothenburg [N=62] 

 

The figures indicate that users suggest that challenging colleagues, friends and family 

to travel more sustainable has the highest potential contribution of tripzoom within this 

set of options. Overall the users tend to be slightly more negative towards using social 

networks for travelling, because users are somewhat uncertain about the 

trustworthiness of information and risks of social networks. 
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3.5 Behavioural change in the Living Lab setting 
All users in the Living Labs used tripzoom for a certain amount of time. As just using 

tripzoom may result in changes in travel behaviour, users were asked to report 

whether or not their travel behaviour has changed as a result of using tripzoom. The 

most straightforward and basic functionality tripzoom offers is the feedback based on 

self-monitoring of own travel behaviour. This incentive was not directly part of any 

experiment, but was part of the open living lab setup and could have an impact on 

users. However we were not able to measure statistically relevant behavioural 

change effects here, also because change cannot be separated with contextual 

variables (such as weather change). 

 

In both the Living Lab Enschede and Gothenburg participants were asked to report 

on their travel behaviour change as a result of using tripzoom.  

 

 
Figure 3-28: Did you change your travel behaviour as a result of using tripzoom in LL 

Enschede (N=36) 

 

The Living Lab users in Enschede reported they did not change their travel behaviour 

and if there was any change, it was not caused by tripzoom. In the case of 

Gothenburg the question was asked in a different way to get a better sense of the 

extent to which people report to have changed their behaviour. 
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Figure 3-29: Did you change your travel behaviour as a result of the information 

provided in tripzoom (excluding challenges) in LL Gothenburg [N=61] 

 

For the case of Gothenburg the participants also in majority report not to have 

changed their travel behaviour as a result of using tripzoom. However in this graph we 

can see that 19% of the participants agree to have changed to some extent due to 

tripzoom.  

 

From these results we assume using the self-monitoring functionality in tripzoom does 

not cause a behavioural change in travelling. Therefore we assume we can use a 

period without an experiment prior to an experiment as a base case for estimating 

the behavioural change of a challenge. 

3.6 Concluding remarks about Living Lab settings 
In the Living Labs of Enschede, Leeds and Gothenburg users were invited to use 

tripzoom and to participate in experiments. In Enschede about 200 people agreed to 

participate in the Living Lab. In Gothenburg the number was around 140 people. The 

Leeds Living Lab adopted a different format. This involved trialling automatic data 

collection via tripzoom, followed by a series of qualitative and quantitative data 

collection using focus groups and questionnaires. This approach had the advantage 

that the SUNSET research as a whole was able to generate additional insights related 

to the wider factors likely to influence the success or otherwise of tripzoom-type 

software. 

 

The users in Enschede are primarily male (69%), whilst the users in Gothenburg are 

female in majority (60%). In both Living Labs the age distribution is similar and the 

majority of users are between 25 and 45 years of age. In Enschede the share of bike 

users is high and there appears to be a slight overrepresentation of cyclists in the 

Living Lab. In Gothenburg the share of public transport users is high, because the 

recruitment was focused on users from an area using car and public transport 

specifically. This means the users in the Living Labs are not exactly representative for 

the inhabitants of the cities of Enschede and Gothenburg. The overrepresentation of 

young people may have resulted in a higher willingness to use the tripzoom app and 

be a subject in experiments. Moreover the overrepresentation of bike and public 

transport may imply the users are slightly more aware of environmental issues and 

therefore more willing to change their travel behaviour towards more sustainable 

behaviour. 
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In terms of attitudes users actually indicate to be willing to travel sustainably, however 

the willingness to actually change their own behaviour is limited. In both Enschede 

and Gothenburg users claim the impact on the environment is an issue, however they 

do not want to change their behaviour to a large extent. Users look at the local road 

authorities to invest in facilities for the mode alternative to the car (i.e. bike and 

public transport). Also they state to be unwilling to change their departure time 

towards outside the peak hours to reduce the traffic congestion, although they claim 

to be rather flexible in their working hours. Users in both Enschede and Gothenburg 

see traffic congestion as a threat to the local society but do not really want to 

change their behaviour accordingly. Traffic safety is an issue in Enschede and 

Gothenburg; however users are not concerned about their personal safety. Traffic is 

viewed as a threat for the liveability of neighbourhoods. In Enschede and 

Gothenburg users claim to be well aware of their travel alternatives. The stated 

unwillingness to change travel behaviour could be caused by the users believing to 

know their optimal travel alternative for commuting already. 

 

Related to social networks, users in both Enschede and Gothenburg state not to use 

social networks while commuting. Also, as personal safety does not appear to be an 

issue under the users, using social networks to increase the sense of personal safety is 

not desired. As travelling more sustainably is an issue in Gothenburg, users indicate to 

want to challenge their family, friends and colleagues to travel more sustainably using 

social networks. Here, there is a chance for tripzoom to enable users to challenge 

their friends. 

 

After using tripzoom for a while during the Living Labs some users indicate to have 

changed their travel behaviour. In Enschede 9% of users changed their behaviour 

during the Living Lab operation, however they indicated this change was caused by 

something else than tripzoom (i.e. injury making cycling impossible and therefore the 

participant started using the car). In Gothenburg 19% of users say to have changed 

their behaviour to some extent, however it remains unclear how much tripzoom 

contributed to this change. For these results we conclude we can provide users with 

tripzoom before engaging them in an experiment. In analysing the effects of a 

challenge during an experiment we can use the travel behaviour data of users travel 

around with tripzoom in the familiarisation phase and compare it with the travel 

behaviour in the situation with an incentive. 
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4 Experiments 
In the three Living Labs several experiments were conducted. In this chapter the 

results of the experiments as described in deliverable D7.2, D7.3 and D7.4 are 

analysed. This chapter first provides a timeline of the experiments, after which the 

experiments are analysed the relevance and feasibility to users and the impact on 

travel behaviour. The first experiment was conducted prior to the official Living Lab 

and was conducted as a pilot experiment with a small group of users to estimate the 

data quality of travel behaviour data of tripzoom. All experiments conducted in the 

official Living Labs are analysed in the subsequent sections. This chapter concludes 

with a reflection on the effectiveness of the incentives on the SUNSET objectives.  

4.1 Timeline 
The timeline of the different experiments was already described in deliverables D7.2, 

D7.3 and D7.4. For completeness all experiments that are analysed and evaluated in 

this chapter are listed in Figure 4-1. 

 

 
Figure 4-1: timeline of experiments in Enschede, Gothenburg and Leeds 

 

Tripzoom was available in the app stores from the start of 2013. From that time 

forward people could install and use tripzoom and register their trips. However, only 

when explicitly recruiting people participants started using tripzoom. Combining this 

figure with the figures showing the registered users in Enschede and Gothenburg 

(Figure 3-1 and Figure 3-6 respectively), it shows that users are only prone to use 

tripzoom while an experiment is conducted.  

 

In this chapter the experiments are analysed and described, grouped according to 

their focus. First both technical trials are described as the pilot experiment. In the next 

sections the experiments focused on the departure time shift are described. Then the 

other experiments in Gothenburg aimed at reducing congestions are discussed. In 

section Error! Reference source not found. and Error! Reference source not found. the 

experiment in Enschede focused on stimulating cycling are mentioned. The final 

experiment in this chapter described the results of stimulating the use of social media 

in Living Lab Enschede.  

4.2 Pilot experiment 
The first experiment, where a larger group of users was recruited, is the technical trial. 

The aim of this pilot experiment was to get insights in the data quality, as there was no 
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clear view on this. In the end 26 people in the Living Labs of Enschede and 

Gothenburg contributed to this study. They had to monitor their travel behaviour with 

the tripzoom app and with a traditional travel diary, and reflect on the differences 

between the two. 

4.2.1 Set-up of experiment 

The recruited users were asked to install tripzoom on their mobile device and to 

answer some basic questions on type of phone and operation system. Once people 

succeeded in this, a link to a travel diary was given as well. With these two tools, users 

were asked to monitor their travel behaviour for two weeks: not to get insight in 

behavioural patterns, but to estimate the accuracy of trip measurements. 

 

In order to ensure the quality, users were asked to fill in only trips of the current day or 

the day before in the dairy. Based on this list, a comparison was made with the trip list 

in tripzoom, asking people to reflect on the fact whether a trip was detected or not, 

and whether modality, departure time and travel time where correct or not. There 

was the option to add more comments, but it was not explicitly asked to reflect on 

other parameters of the trip measurement. 

 

The trip diary was provided to the participants through Google Drive, an online tool to 

share spread sheets. In this way the evaluators could keep track of the participants 

filling in their trip diaries. A trip diary as used in the technical trial is shown in Figure 4-2. 

 

 
Figure 4-2: overview of the trip diary during the pilot experiment 

 

In the first three columns (green) the actual trips the participant made could be 

registered. In the purple columns the participants could denounce whether or not the 

trip was detected by tripzoom, whether or not they we sure they brought their phone 

on the trip and whether or not the battery of the phone was still okay. These questions 

were added to ensure any missed trips were not caused by reasons other than 

tripzoom. The pink fields were intended for the participants to put comments on the 

registration, the modality, the departure time, the travel time and other issues 

concerning the trip.  
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4.2.2 Users 

The technical trial was executed in the Living Labs of both Enschede and 

Gothenburg. The table below shows the figures of both Labs. 

 

Table 4-1: Number of trial participants in Enschede and Gothenburg 

 Enschede Gothenburg 

Number of users indicating they would like 

to participate. 

24 34 

Number of users actually filling in the diary 

and using tripzoom. 

16 10 

Number of trips registered. 601 (37,6 pp) 151 (15,1 pp) 

 

In Enschede 24 participants agreed to join the trial. 16 participants actually registered 

trips in the trip diary. In total 601 trips were made over the course of the trial. In 

Gothenburg 34 people agreed to join the trial. 10 of them used tripzoom and filled in 

the diary. The other 24 participants either cancelled their participation, did not show 

any activity in tripzoom or did not fill in the trip diary. The 10 trial participants made 

151 trips over the course of the trial. These total number of trips consist of the trips as 

recorded by tripzoom and the trips registered by the trial participants. Ideally these 

two types of trips match, however in some cases a trip was recorded by tripzoom 

when no trip was made and in other cases tripzoom did not record a trip when a trial 

participant indicate to have made a trip while tripzoom was running on his/her 

smartphone. 

4.2.3 Trip registration 

Of the 601 trips made by the participants in Enschede 78% were actually registered 

by tripzoom. 18% of the trips was not registered by tripzoom even though the 

participants brought their phone and had tripzoom running. In 4% of the cases a trip 

was registered, however no trip was made, a so-called ‘ghost trip’. The Gothenburg 

case was very similar: 18% of the trips were not registered. The following figure 

presents the problems participants encountered with the trip registration by tripzoom 

for the Gothenburg trial. The figure also highlights that several error sources exist. For 

the evaluation of the perceived trip quality during the experiments see section 5.3.1 

and 5.3.2 
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Figure 4-3: Inaccuracies in trip registrations during technical trial in LL Gothenburg 

Modality 

When a trip is registered in tripzoom, it assigns an origin, destination, departure time, 

travel time and mode to it. In 67% of the recorded trips by tripzoom the correct mode 

was assigned. However, some trips participants reported to have made were not 

recorded by tripzoom (18%) and sometimes tripzoom recorded a trip that was not 

done (i.e. 3% of trips were ‘ghost trips’). For all trips 52% of the 601 trips had the correct 

trip characteristics as the figure below shows. 

 

 
Figure 4-4: Accuracy of trip registration during the technical trial in LL Enschede 
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When zooming in on the various travel modes in Enschede as is presented in Table 4-2 

most trips were made by bike (i.e. 49%). Ideally, the green cells of the table are 100%, 

indicating all travel modes were deduced correctly. However, 63% of the trips by bike 

were registered as bike trips by tripzoom. Trips that were not assigned the correct 

modality (i.e. bike) had either the car or foot as the modality. When participants 

made a car trip in 66% of the times tripzoom registered the correct modality. In some 

cases car trips were registered as bike trips by tripzoom. Trips on foot were registered 

correctly in 59% of the cases. Some foot trips were registered as bike, car or an 

unknown modality. Trips with public transport could only be registered correctly in 

about 30% of the cases. 

 

Table 4-2: Accuracy of travel mode deduction by tripzoom 

 Recorded travel mode by tripzoom 

Foot Bike Car Bus Train Unkno

wn 

Total 

R
e

p
o

rt
e

d
 

tr
a

v
e

l 

m
o

d
e

 b
y

 u
se

r 

Foot 59% 14% 10% 5% 0% 12% 100% 

Bike 13% 63% 10% 2% 0% 12% 100% 

Car 2% 15% 66% 4% 0% 13% 100% 

Bus 11% 33% 22% 22% 0% 11% 100% 

Train 0% 0% 26% 7% 37% 30% 100% 

N/A 25% 0% 0% 0% 0% 75% 100% 

Total 20% 37% 21% 4% 2% 16% 100% 

Departure time and travel time 

In terms of registering the timing of the trip in combination with the trip registration 

and modality estimation 28% of all trips were considered as full registrations. Half of 

the trips were registered but were not fully correct in modality, departure time or 

travel time. In the comments 8% of the trips showed comments that the trip was either 

too short or too long. In Gothenburg the trial participants indicated that 30% of all 

trips were registered fully accurately. This comes down to the same result as for the 

Enschede case. 

 

 
Figure 4-5: Accuracy of trip registration during the technical trial in LL Enschede 
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Purpose 

Participants could indicate their trip purpose from a list of trip purposes provided by 

the tripzoom app. The following table shows the level of accuracy of the travel 

purpose deduction. 

 

Table 4-3: Accuracy of travel purpose deduction by tripzoom 
Count of tripid 

Row Labels 

Recorded travel purpose by tripzoom 

Going 

Home 

Going 

To Work 

Going 

To 

School 

Shoppin

g 

Business 

Trip 

Leisure Total 

R
e
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o

rt
e
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e

l 
p

u
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o
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b
y
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Going 

home 

70% 9% 0% 1% 13% 7% 100% 

Going to 

work 

0% 59% 7% 0% 27% 7% 100% 

Going to 

school 

0% 0% 89% 0% 11% 0% 100% 

Shopping 12% 5% 0% 44% 28% 12% 100% 

Business 0% 29% 0% 0% 65% 6% 100% 

Leisure 13% 0% 0% 0% 30% 57% 100% 

Total 31% 22% 7% 6% 23% 11% 100% 

 

The table shows tripzoom mainly has difficulty with deducing business trips. Whenever 

tripzoom is inaccurate in the travel purpose, it mostly deduced ‘business trip’ as the 

purpose. For example, a trip to work was accurately deduced in 59% of the 

commuting trips as reported by the users. In 27% of the cases a commuting trip was 

assigned the purpose of ‘business trip’. 

Concluding remarks 

The results of the pilot experiment show that the travel behaviour data collected and 

estimated by tripzoom contains flaws. Part of the trips (18%) was not registered by 

tripzoom. On the other hand, trips were registered that were not made (3% of trips 

were ‘ghost trips’). For accuracy the technical trial showed the trip modality shows 

the highest accuracy compared with the trip purpose and timing of the trip. When 

using the travel behaviour data one should keep in mind that there are inaccuracies 

in the data and that the more complex trip characteristics (i.e. trip purpose) are the 

least reliable. 

4.2.4 General experiences 

Besides a notion of the accuracy of the trip measurement, the technical trial also 

showed where additional work was needed. Based on the experiences, functionality 

and usability issues were resolved in new releases of the app. Also, tools were 

designed to enable the Living Lab Co-ordinators to give first line support in 

registration. This included the option to re-send the validation e-mail and to check 

whether a user account was validated or not. As the validation e-mail was 

automatically generated, several mail servers treated it as spam, which caused 

problems for some users. 

 

Once a user installed tripzoom and was logged in, there was an active interaction 

between the users and the Living Lab Co-ordinator. Users were positively surprised 

that sensing was all automatic, although the level of detail in trip measurements gave 

a lot of opportunity for errors. 

 

Over the course of the technical trial participants questioned the added value of 

tripzoom to them. The expectations created through the information provided, the 

introduction movie and the landing page were only partly met by tripzoom. Users 
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expected an extended version of the app that would provide the expected value to 

them. Some people quit after some days, since the added value was considered too 

small, the burden too high or the accuracy too low. Although it was quickly resolved, 

the issue where the app crashed on several iPhones when visiting the Me-tab, had a 

huge negative impact on the user’s experience. 

 

Because the added value is unclear to participants it is a huge challenge to keep 

participants to use the app. Moreover, the app reduced the battery life of the 

participants’ phones to the extent that is not considered acceptable to the 

participants. 

 

On the other hand, one of the participants stated that in spite of the technical and 

functional imperfections, the platform is very promising. “In my view tripzoom as a 

service is far from complete, stable and accurate; however as a platform for building 

novel services it is very interesting!” 

 

Based on the experiences during the technical trial, several technical improvements 

have been made on the system. Also, for the design important lessons were learned: 

 The idea to use a trip diary as a base case, even before having users 

download the app was thrown out as it would have been too much of a 

burden to the user. Instead a period of app use without any challenge was 

used. 

 The Living Lab period was planned to be a set of focussed experiments, 

where users only got one challenge at a time. For these experiments, a design 

process was set up. 

 The insight in data quality was also used to design the experiments around the 

most reliable data. For instance, trip purpose was less reliable than trip mode, 

so the use of mode was preferable over the use of trip purpose in reward 

criteria. 

 Since the level of detail needed for the evaluation would hard to establish 

given the data quality, the approach for evaluation was less focussed on trips 

only. Instead, questionnaires were to be the basis for evaluation. Based on 

stated change, the trip log was used to back up user’s stated behaviour. 

 Eventually, from the operational success evaluation (section 5.3.1 and 5.3.2), 

around 60% of the users is either neutral or satisfied with the quality of 

information and measured travel behaviour data from tripzoom. 

4.3 Shifting departure time in Enschede 
The challenge to shift departure time was focused on incentivizing car drivers in 

Enschede and Gothenburg to change their departure time to avoid travelling during 

peak hours and answers to the congestion objective of the SUNSET project. In both 

Living Labs participants were selected to receive the incentive based on the 

registered travel behaviour in the familiarisation phase. This section describes the 

results of the experiment in Enschede. The Gothenburg counterpart is discussed in 

section 4.4.   

 

The experiment took place from October 14th to November 11th. As recruitment was 

on-going, two separate groups were made based on the moment of registration. The 

first group started the familiarisation phase on October 14th, the second group a 

week later. When both groups had two weeks of familiarisation, there were two 

weeks when a challenge was given to the users. The aim of this challenge was in line 

with the SUNSET goal to reduce congestion: challenging the user to avoid driving by 

car in the morning peak hour. The full design of the experiment is presented in Table 

4-4 
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Table 4-4: Challenge design experiment – Car commuter peak hour avoidance 

Enschede 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

Reduce the amount of 

congestion in the morning peak 

Reward behaviour Can we shift commuters to 

timeslots outside peak hours with 

the support of tripzoom?  

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

Sensing, 

distribution of 

incentives 

Reduce 

congestion 

Distribute 

challenges 

Monitor 

changes in the 

timing of car  

trips 

Select only 

applicable 

users 

There are only a 

limited number 

of car 

commuters in 

the Lab. 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope Repeat Pattern 

The two weeks 

familiarisation 

phase 

Two challenge 

weeks 

All users who 

have a modal 

split of more 

than 50% car in 

their morning 

peak trips in 

the before  

situation 

Reward by 

giving 100 

points for each 

time a car trip 

is made 

outside peak 

hours. The 

winner is the 

user with most 

points from this 

specific 

challenge. 

For a two week 

period within 

all Living Labs 

For each 

applicable trip 

the user 

receives 100 

points 

 
In the case of Enschede the challenge to shift the departure time was sent out to 15 

participants that used the car during peak hours. Based on the travel behaviour in 

the familiarisation phase (the base case), users were selected who actually drove by 

car in the morning peak. 

 

Table 4-5: User groups in the experiment 

Group Number of users Familiarisation 

Phase 
Incentive situation 

Car commuters 1 6 Oct 14 – Oct 25 Nov 4 – Nov 11 
Car commuters 2 9 Oct 21 – Nov 1 Nov 4 – Nov 11 
 
The implementation of the IMP had two criteria to check whether someone is eligible 

for the reward: characteristics of the user and characteristics of the trip. In this specific 

experiment, the aim was to keep it as simple as possible. Therefore, it was decided to 

base the reward on simple trip data. A trip qualified for reward if it was 1) by car, 2) to 

work, and 3) arrival time before 11:00, but 4) no part of the trip was between 08:00 

and 09:00. For each trip which qualified for these criteria, a user received 100 points. 

In the end, the users collecting most points in the two week period was the winner of 

the challenge. 

 

The relevancy and feasibility of the challenge in Living Lab Enschede is presented in 

the following figure. 
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Figure 4-6: Relevancy and feasibility of challenge (N=11) 

 

Over 50% of the target group in the experiment reported that the challenge was not 

relevant and not feasible to them. Less than 30% of the participants indicated the 

challenge was relevant and less than 20% indicated the challenge was feasible. This 

is in line with the reported travel flexibility in Living Lab Enschede in section 3.2.3, 

where 23% of users indicate to be willing to travel after peak hours. Moreover, as the 

participants were selected by the LLC based on a group analysis of travel behaviour, 

some participants may have been included in the target group inappropriately. The 

two weeks of familiarisation may not have mirrored their regular travel behaviour.  

Further personalization of challenges would probably increase the relevance and 

meaningfulness of challenges 
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Figure 4-7: Accepting the challenge to shift departure time and changing behaviour 

(N=11, N=2) 

 

18% of the selected participants for the challenge actually accepted the challenge. 

However, one participant (i.e. 9%) actually changed his departure times. This 

participant reported not to have received the rewards for accomplishing the 

challenge. 

 

When investigating the travel behaviour data of the users participating in this 

experiment the following figure arises. 

 

 
Figure 4-8: Morning peak departure time distribution of all trips in the departure time 

shift experiment in LL Enschede 
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The figure shows the peak of departures still remains in the same timespan (between 

8:00 and 8:15) however is slightly lower. From the trips made between 6AM and 10AM 

25% started between 8:00AM and 8:15AM. In the challenge period the number of 

departures dropped to 22%. Some car trips appear to be shifted from the peak to 

half an hour earlier or later. However, the shift is marginal and no conclusions can be 

drawn directly from this figure. As the morning peak hour in Enschede was defined as 

between 8:00 and 9:00 the challenge also doesn’t appear to have shifted departures 

outside this time span.  

 

Comments by participants 

Not possible for me because of my household circumstances 

Strange that only a shift in departure time is rewarded and not a shift in travel mode 

4.4 Shifting departure time in Gothenburg 
From May 27th to June 20th the first experimental phase in which the familiarization 

period ended on June 10th. The main focus in experimental phase 1 was to actually 

engage real users in the Living Lab Gothenburg, and to get feedback on tripzoom 

functionality. In phase 1 only one challenge was conducted which focussed on the 

SUNSET congestion objectives, where car commuters were challenged to travel 

outside the morning peak hour. We will discuss the design of this challenge, present 

some descriptive statistics on the users within experimental phase 1 and on the 

rewards they earned. The section concludes with some discussion on the 

implementation issues that arose in the experimental phase. 

 

The challenge in this experiment focussed on the congestion objectives of the SUNSET 

project and aimed at getting car commuters to avoid driving during the peak hour 

by either using car or bus, and by starting the commute trip earlier than 06:30 or later 

than 07:30. For each trip measured with the purpose work or school outside the range 

of 06:30-07:30 users would get 500 points (equivalent to €1). Table 4-6 provides a 

summary description of the challenge design.  

 

Table 4-6: Challenge design experiment – Car commuter peak hour avoidance 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

Motivate car drivers to travel 

outside the morning peak period 

to school or work 

Rewards behaviour Will user avoid peak hours when 

incentivised and will they 

experience improved travel 

conditions? 

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

Sensing, 

distribution of 

incentives 

Reduce 

congestion 

Distribute 

challenges 

Monitor 

changes in the 

timing of car 

trips 

Car commuters 

(work/school) 

Gothenburg 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope Repeat Pattern 

Normal 

tripzoom 

functionality 

 

500 points 

reward per 

eligible 

behaviour 

Car 

commuters 

500 points per 

trip outside 

peak with 

purpose 

work/school 

and mode bus 

or car 

Morning peak 

only, 

commuters 

towards 

Lindholmen 

science park 

Each 

application trip 

 

Out of the 25 users that received the challenge to avoid peak hour travel by car for 

commute trips, 17 users actually acknowledge that they had received the challenge 
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in their tripzoom app and only 7 users actually accepted the challenge within the 

app. Even if users did not accept the challenge within the app they were still eligible 

to earn rewards, which explains why 13 users actually earned rewards. 

 

 
Figure 4-9: Did you as a consequence of the challenge change your departure time 

in LL Gothenburg experiment [N=22] 

 

The majority of the participants reported not to have changed their travel behaviour 

as a result of the challenge. Yet 23% of the participants indicate to have changed 

departure time; however they report to have changed only incidentally. The low 

number of participants changing their behaviour is partially due to the challenge not 

being relevant and feasible to the participants as the following figure shows. 

 

 
Figure 4-10: Appropriateness of challenges LL Gothenburg experiment 1 [N=23] 

 

Less than 20% of the participants reported the challenge was meaningful to them, 

while nearly 50% indicated the challenge was only slightly relevant or not relevant at 

all. In terms of feasibility a similar picture arises. About a quarter of the participants 

agree the challenge was feasible, while 40% indicates the challenge was not. This 
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result is not entirely in line with the reported travel flexibility of users in Living Lab 

Gothenburg as presented in Figure 3-16. There around 70% of the users indicated to 

have flexible working hours, suggesting the feasibility of this challenge should be 

higher than the 25% of users in this case. 

 

When investigating the departure time distribution of trips between 6:00AM and 

10:00AM in Gothenburg both before and during the Experiment the following three 

figures appear. 

 

 
Figure 4-11: Morning peak departure time distribution of all trips in the departure time 

shift experiment in LL Gothenburg  

 

 
Figure 4-12: Morning peak departure time distribution for commute and school trips in 

the departure time shift experiment in LL Gothenburg 
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Figure 4-13: Morning peak departure time distribution for commute and school trips, 

reward receiving users only in the departure time shift experiment in LL Gothenburg 

 

The three figures show the peaks in departure times in the ‘before’ situation to have 

been lowered during the challenge period. The distribution of departures appears to 

be better spread over time in the challenge period, indicating that providing an 

incentive to change the departure time may have resulted in a shift.  

 

The following figure presents the mode share of trips before and during the 

experiment in Gothenburg. The figure shows minor changes in the share of foot and 

bike trips. From the figure it is assumed this challenge did not cater for a modal shift. 
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Figure 4-14: Changes in mode shares in the departure time shift experiment in LL 

Gothenburg 

4.5 Reduce congestion and improve environment 
The second experiment in Living Lab Gothenburg was called: “reduce congestion 

and improve environment” and started on the 7th of October and lasted until 

November 1st. In this experiment all users received a challenge. In total 2 challenges 

were introduced to users, one challenge focussing on avoiding peak hours for public 

transport users and one challenge focussing on mode shift from car to more 

sustainable modes of transportation.  

 

The first challenge focussed on students going the Lindholmen science park where 

the university campus is located. During peak hours the BRT-like service from the city 

centre to the science park is highly congested. The second experiment focussed on 

the environmental protection objective of SUNSET and tried to motivate car users to 

switch to bus or cycle for their commute trips. The users in this experiment come from 

second wave of recruitment (see deliverable D7.4) and reactivation of the first wave 

of users (participating in the departure time shift experiment in Gothenburg). Different 

users were assigned to one of the challenges based on their predominant travel 

behaviour recorded in the familiarization period. 

 

The challenge period for each of the challenges was split into two periods, where the 

challenge in the second week was identical to the challenge in the first week, but 

users could receive a higher number of points per trip. 

 

In the first part of the experiment assigned users were given a reward of 1000 points if 

they changed their departure time outside of the 7:00-8:00 morning peak. The users 

assigned to this challenge currently use public transportation as their dominant mode 
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of travel for commuting. The challenge was formulated to give a reward when taking 

either the bus or tram to work or school outside the peak period. In reality, because of 

restrictions in the IMP, the trip purpose was not enforced. In the second week the 

reward was increased to 1500 points per trip. Table 4-7 shows the summary 

description of the challenge and its background. 

 

Table 4-7: Challenge design experiment to reduce congestion and improve 

environment – peak avoidance public transport 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

Motivate public transport users to 

travel outside the morning peak 

period to school or work 

Rewards behaviour Can we motivate PT user to travel 

at other times in order to reduce 

congestion? Does the size of the 

reward matter? 

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

Sensing, 

distribution of 

incentives 

Reduce 

congestion 

Distribute 

challenges 

Departure 

times of PT trips 

PT commuters 

(work/school) 

Gothenburg 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope Repeat Pattern 

Mobility pattern, 

normal tripzoom 

functionality 

1000 points in 

first week and 

1500 points in 

second week 

Public 

transport 

commuters 

1000-1500 

points per trip 

outside peak 

with purpose 

work/school 

Morning peak 

commuters 

towards 

Lindholmen 

science park 

1 week low 

reward, 1 week 

period with high 

reward 

 

In the second part of this experiment the car commuters were challenged to use the 

bus or bicycle for their commute trips. For each trip a reward of 500 points was given, 

which was increased to 750 points in the second week. The assigned users mainly 

originated from the reactivated users from the departure time shift experiment. Table 

4-8 provides a summary of the challenge design and background. 

 

Table 4-8: Challenge design experiment to reduce congestion and improve 

environment – mode shift to bus or bicycle 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

Motivate car commuters to use bus 

or bicycle 

Rewards behaviour Can we seduce car commuters 

to change mode? Does the size 

of the reward matter? 

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

Sensing, 

distribution of 

incentives 

Environmental 

protection 

Distribute 

challenges 

Changes mode 

choice 

Car users  Gothenburg 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope Repeat Pattern 

normal tripzoom 

functionality 

 

500 points in first 

week and 750 

points in second 

week 

Car 

commuters 

500-750 points 

per trip using 

bus or bicycle 

Car 

commuters 

towards 

Lindholmen  

2 week period 

 

A group of 29 registered participants joined the experiment to reduce congestion 

and improve the environment. This group consisted partly of reactivated participants 

from the departure time shift experiment which implied that they were already 

registered tripzoom users. The newly recruited students all registered in tripzoom so no 
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users dropped out of the experiment. The users were divided more or less evenly 

between the two experiments, even if the travel behaviour from the familiarization 

period was the determining factor. Due to some late registrations of users in tripzoom, 

27 of the 29 users were assigned to a challenge in the first week. In the situation with 

lower rewards 4 of 10 and 7 of 15 users received rewards for experiment peak 

avoidance public transport and the experiment mode shift to bus or bicycle 

respectively. 

 

Figure 4-15 shows the responses of respondents to the post questionnaire of this 

experiment in which users were asked to whether they felt that the challenge they 

received was meaningful to them. Little over half of the respondents (56%) answered 

that the challenge was useful, while 38% did not think the challenge was useful. If a 

challenge is meaningful depends in large extent on the personal circumstances. In 

this experiment only 2 challenges were used. These were designed based on a group 

analysis of travel behaviour. Further personalization of challenges would probably 

increase meaningfulness of challenges to users, but unfortunately the Incentive 

MarketPlace technical component of tripzoom does not accommodate for this. 

 

 
Figure 4-15: The challenge I received was meaningful to me experiment 2 [N=16] 

 

As a consequence of the fact that the challenge was meaningful to 56% of the 

respondents, we can only expect that the challenge has an impact on those users. 

Figure 4-16 shows to what extent the challenge led to changes in behaviour for the 

users. The largest group of respondents did not change behaviour (50%), but the 

remaining 50% did change. Here changing once or twice are the largest groups.  
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Figure 4-16: As a consequence of the challenge I changed my travel behaviour xx 

times, LL Gothenburg [N=16] 

 

Besides the challenges in the experiment, the familiarization period, or in other words 

the information components of tripzoom, has also in itself the potential of changing 

travel behaviour of users as well. Figure 4-16 shows that in fact 20% of the respondents 

think that tripzoom travel information has the potential to change behaviour, 40% is 

neutral, and 40% does not agree with the statement. From individual open responses 

in the questionnaire it seems that the information component and potential could be 

increased with better statistics and trip (navigation) guidance partially through links 

with public transportation apps. 

 

 
Figure 4-17: The travel information component of tripzoom (travel times, CO2, etc.) has 

the potential to change my behaviour, in the experiment to reduce congestion and 

improve environment in LL Gothenburg [N=20] 

 

In the experiments specific stimuli were given, not the least part through challenges 

with rewards, and the questions that arises is if people would keep their changes in 

behaviour after such stimuli are removed. Figure 4-18 shows that this is may be 
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expected to some extent as 88% of respondents answer that they will maybe keep 

their changed travel behaviour. However, none of the users indicated to definitely 

the changed behaviour.  

 

 
Figure 4-18: After the experiment is over I am going the keep my changed travel 

behaviour, in the experiment to reduce congestion and improve environment in LL 

Gothenburg [N=16] 

 

These issues whether challenges have potential to change behaviour, if changing 

behaviour would actually prerequisite rewards, and if behavioural change will remain 

after removal of rewards, was revisited in some more questions in the questionnaire. 

Figure 4-19 shows that about 60% sees a potential for challenges to change 

behaviour, which is higher than the 50% that reported to have changed behaviour as 

a consequence of the challenges. Again 60% of the respondents think the rewards 

are a prerequisite for getting people to change behaviour. However, only 35% of 

respondents thinks that behavioural change will not remain after removal of rewards. 

This is in line with the 12% that indicates not to keep their changed behaviour and 88% 

that states that they themselves will maybe keep the changed travel behaviour after 

this specific challenge. 
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Figure 4-19: Relationship between rewards and behavioural change in the 

experiment to reduce congestion and improve environment in LL Gothenburg [N=20] 

 

In the peak avoidance of public transport challenge in this experiment users were 

challenged to change departure time and use public transportation. We expect thus 

changes in departure rates towards outside of the defined peak period (7:00-8:00), 

but also increased use of public transportation. In Figure 4-20 the departure time 

patterns from the familiarization period and the challenge period of the peak 

avoidance of public transport in this experiment are plotted. As a result of the 

challenge we expect a lower departure rate between 7:00 and 8:00 and higher 

departure rates around this period, either earlier or later. This is exactly what the data 

are showing, confirming that the challenges are understood and are affecting travel 

choices. 
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Figure 4-20: Changes in departure times [trips] peak avoidance public transport in LL 

Gothenburg 

 

In Figure 4-21 the changes in mode shares for the different periods in peak avoidance 

public transport experiment are presented. As a consequence of the challenge it 

would be expected that bus and tram shares would increase and those of 

competing modes (mostly car, bike, and foot) would decrease. All these effects are 

visible in the data confirming again that the challenges are understood and affect 

behaviour. It is also clearly visible that since the challenge was distributed to 

predominantly public transport user, that the car shares are already low in the 

familiarization period.  

 

 
Figure 4-21: Changes in mode shares [Trips] LL Gothenburg experiment to reduce 

congestion and improve environment - peak avoidance challenge 
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In the experiment to reduce congestion and improve personal well-being (described 

in the following section) the challenge actually focused on mode shifts from car 

towards bus or bicycle the initial car share in the familiarization period was much 

higher, as can be seen in Figure 4-22. It is to be expected that the shares for bus and 

bicycle increase and the car shares decrease. Again the data supports these 

expectations.  

 

 
Figure 4-22: Changes in mode shares [Trips] LL Gothenburg experiment to reduce 

congestion and improve environment - public transport challenge 

 

Besides the effects of the challenges on either departure time choice or mode 

choices in this experiment, the level of the reward was also changed in the second 

week. In Figure 4-21 and Figure 4-22 the effect of reward level increases is also shown, 

and higher rewards lead to higher behavioural responses. There seem to be some 

non-linearities in the responses towards increases in rewards, as the effect of the 

increase on behavioural responses seems in most cases to be greater than the 

change in behaviour from the initial reward. This could partly be the result of learning 

and a time delay in adjusting behaviour and in the experiment to reduce congestion 

and improve personal well-being (described in the following section) this was 

attempted to compensate for in the design of the experiment. 

4.6 Reduce congestion and improve personal well-being 
In the third experiment in Living Lab Gothenburg, called “reduce congestion to 

improve personal well-being”, which ran from 21st of October to the 18th of November 

2013, two challenges were conducted with newly recruited users through the Metro 

newspaper (see deliverable D7.4). One challenge focussed on the environmental 

protection and congestion objective of SUNSET and rewarded users that used either 

bus or tram outside the defined peak hour (7:00 – 8:00). This challenge was targeted 
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at car users. The second challenge was focussed on both the environmental 

protection and personal well-being objective and rewarded current public transport 

users if they travelled by bicycle instead. The increased use of bicycle will lead to 

positive health effects improving personal well-being. 

 

Similar as in the experiment to reduce congestion and improve environment the 

reward was changed in the second week of the challenge period. In order to 

account for a potential learning element in the first week that might lead to higher 

behavioural changes in second week regardless the level of the reward, each group 

was randomly split into a group with an unchanged reward level and one group with 

an increased reward level. 

 

In the experiment to reduce congestion and improve environment (described in the 

previous section) car users received a challenge to shift to public transportation and 

it seemed that more people shifted with a higher level reward. In this experiment this 

challenge was extended to not only include a mode shift for car commuters but also 

a departure time shift to outside the peak hours, see Table 4-9). In order to further 

investigate the effects of reward levels in isolation from a potential learning effect in 

the second week, two groups were randomly created for week two in which half 

received an unchanged reward level and the other half received double the reward 

level. Doubling the reward level is also a stronger increase in reward level than was 

used in to experiment to reduce congestion and improve environment. In trying to 

get commuters to change both travel mode and departure time, this challenge tries 

to contribute to both the congestion and the environmental protection objectives of 

SUNSET. 

 

Table 4-9: Challenge design experiment to reduce congestion and improve personal 

well-being – mode shift from car to public transport and avoid peak 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

Motivate car commuters to use bus 

or tram and travel outside the peak 

Rewards behaviour Can we seduce car users to 

switch to public transport and 

avoid the peak? Does the size 

of the reward matter? 

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

Sensing, 

distribution of 

incentives 

Congestion 

Environmental 

protection 

Distribute 

challenges 

Monitor 

changes mode 

choice and 

departure time 

choice 

Car users  Gothenburg 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope Repeat Pattern 

Mobility pattern, 

normal tripzoom 

functionality 

 

500 points in first 

week and 1000 

points in second 

week (for high 

reward group) 

Car 

commuters 

500-1000 points 

per trip using 

bus or tram 

Travellers in 

entire 

Gothenburg 

2 week period 

 

The second challenge in the experiment to reduce congestion and improve personal 

well-being, see Table 4-10, focussed on one of the objectives of SUNSET that had not 

been covered by a challenge in Gothenburg yet, namely personal well-being. The 

rational is that cycling instead of motorized forms of transport leads to health effects 

for the user, thus improving his/her personal well-being, but even secondary positive 

effects of increased cycling (less congestion, less pollution (air, noise, vibrations, 

sight)) may lead to improved well-being for others. The challenge was focussed on 

public transportation users and they were rewarded for cycling to work/school. The 
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reward level in the first week was 500 points per cycle trip and in the second week a 

randomly chosen half remained at 500 points while for the other half the reward was 

doubled to 1000 points per trip. 

 

Table 4-10: Challenge design experiment to reduce congestion and improve 

personal well-being – mode shift from public transport to bicycle 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

Motivate public transport 

commuters to use bicycle 

Rewards behaviour Can public transport users shift to 

bicycle? Does the size of the 

reward matter? 

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
The System The Data The Users The Living Lab 

Sensing, 

distribution of 

incentives 

Environmental 

protection and 

personal well-

being 

Distribute 

challenges 

Monitor 

changes mode 

choice  

Public 

transport 

users  

Gothenburg 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope Repeat Pattern 

Mobility pattern, 

normal tripzoom 

functionality 

 

500 points in first 

week and 1000 

points in second 

week 

PT commuters 500-1000 points 

per trip with 

bicycle 

Traveller in 

the entire 

Gothenburg  

2 week period 

 

The recruitment wave 3 led to 38 participants of which in the end 23 installed 

tripzoom on their smartphone and got a tripzoom account. There were again some 

late registrations, and at the time of distribution of the challenges for week 1, there 

were 10 users for both challenges in this experiment. All of these users received the 

challenge and for the mode shift from car to public transport and avoid peak 

challenge 2 of 10 users received rewards, while 6 of 10 users received rewards for the 

mode shift from public transport to bicycle challenge.  

 

The challenges were designed by using the travel patterns recorded under the 

familiarization period with the objective to give as many respondents as possible a 

meaningful challenge, since only then can it be expected that users will respond to 

the challenge and change behaviour.  
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Figure 4-23: The challenge I received was meaningful to me, in the experiment to 

reduce congestion and improve personal well-being in LL Gothenburg [N=12] 

 

Figure 4-23 shows the responses of users of the post questionnaire to the question if 

the challenge they received was meaningful to them, 42% agrees with this to some 

extent. This is lower than the 50% that was achieved in the experiment to reduce 

congestion and improve environment, and this is due to the mode shift from car to 

public transport and avoid peak challenge that turned out to be too difficult for 

people to take up. 

 

As a consequence of lower meaningfulness of the challenges also lower changes in 

travel behaviour are expected. Figure 4-24 shows indeed that 64% did not change 

behaviour (compared to 50% in the experiment to reduce congestion and improve 

environment).  

 

 
Figure 4-24: As a consequence of the challenge I changed my behaviour xx times, in 

the experiment to reduce congestion and improve personal well-being in LL 

Gothenburg [N=12] 

 

The travel information in tripzoom was a stimulus in itself with the potential to change 

behaviour. In principal this functionality was identical between the experiments, but 

as Figure 4-25 shows the respondents for this experiment actually report higher 

agreement in the statement on the potential of the information components of 

tripzoom than in the previous experiment (43% versus 20%). These differences require 

more in depth analyses of the individuals and circumstances in each experiment in 

order to explain. 
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Figure 4-25: The travel information component in tripzoom has the potential to change 

my behaviour, in the experiment to reduce congestion and improve personal well-

being in LL Gothenburg [N=16] 

 

Figure 4-26 shows the responses of respondents to the question if they intend to 

continue to travel in the changed manner after the experiment is over. In this case 

60% of the respondents agree with this statement, a strongly different response from 

experiment where 88% answered maybe to keep the changed behaviour. 

 

 
Figure 4-26: After the experiment is over I am going to keep my changed travel 

behaviour, in the experiment to reduce congestion and improve personal well-being 

in LL Gothenburg [N=11] 

 

Figure 4-27 then shows that, regarding the potential of tripzoom, and the importance 

of rewards in changing behaviour, the respondents in this experiment are quite in line 

again with the previous experiment. Higher agreement with that tripzoom has the 

potential to change behaviour (63%) and that changing behaviour prerequisites 

rewards (57%), while again there is a lesser agreement with the statement that 

behavioural changes will not remain after removal of the rewards (39%). 
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Figure 4-27: Relationship between behavioural change and rewards, in the 

experiment to reduce congestion and improve personal well-being in LL Gothenburg 

[N=16] 

 

Behavioural changes were reported as a result of the experiment to reduce 

congestion and improve personal well-being. Unfortunately the challenge to shift 

mode from car to public transport and to avoid peak hours has been somewhat of a 

failure as a challenge, but an interesting research finding. This resulted in people who 

received this challenge being less prone to keep tripzoom turned on, on their 

smartphone and as a consequence there is not sufficient data to analyse changes in 

mode and departure which were expected responses. Figure 4-28 shows the mode 

shares for the different periods in the challenge to shift mode from car to public 

transport and to avoid peak hours. In the second week of the challenge we there are 

actually no trips recorded for the group with the lower reward. For the other 

challenge periods the results look unstable because of the low number of data 

points. 
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Figure 4-28: Changes in mode shares, experiment to reduce congestion and improve 

personal well-being in LL Gothenburg – mode shift from car to public transport and 

avoid peak 

 

For the challenge to shift mode from public transport to bicycle however, substantial 

changes in mode shares could be detected as is shown in Figure 4-29. Bicycle shares 

went up dramatically at the expense of all other modes, public transport, car, and 

walk. In this case the challenge was successful. The difference between the low and 

high levels of rewards was marginal. This means that firstly users need time to 

understand and react on the challenge or incentive need and secondly an increase 

in the reward level is not the main driver for a larger behavioural change 
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Figure 4-29: Changes in mode shares (trips), experiment to reduce congestion and 

improve personal well-being in LL Gothenburg – mode shift from public transport to 

bicycle 

4.7 Increase number of cycle trips challenge  
The challenge to stimulate cycling was conducted in Enschede, and was focused on 

incentivizing cyclists to cycle more. The challenge was introduced simultaneously with 

the challenge to shift departure time by car in Living Lab Enschede to provide the 

non-car users with a challenge as well and keep them active in the Living Lab. The 

experiment started October 4th as well and ended November 22nd. Living Lab 

participants who were not selected in the departure time challenge and showed a 

high share of bike trips during the morning peak period (40%+) were selected. These 

users were challenged to increase the number of cycle trips they make. The design of 

the experiment is presented in Table 4-11 

 

Table 4-11: Challenge design experiment – Increase number of cycle trips challenge 

in Enschede 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

Stimulate people to cycle more 

often than they do already. 

Stimulate change Can we stimulate cyclists to 

cycle even more with the 

support of tripzoom? 

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

Sensing, 

distribution of 

incentives 

Reduce 

congestion 

Distribute 

challenges 

Monitor the 

number of 

cycle trips per 

user per two 

Select only 

applicable 

users 

Generally, 

people 

already cycle 

a lot in the 
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week period. Living Lab. 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope 

Repeat 

Pattern 

The two weeks 

familiarisation 

phase 

Depending of 

the user group, 

the challenge 

period was two 

to four weeks. 

All users who 

have a modal 

split of more 

than 40% bike in 

their morning 

peak trips in the 

before  situation 

and who are not 

in the target 

group of 

experiment 1. 

Reward by 

giving 100 

points for 

each cycle 

trip. The 

winner of the 

challenge is 

the user who 

has the 

highest 

increase in 

number of 

trips per two 

weeks (before 

vs treatment). 

For a four week 

period within 

all Living Labs, 

were the 

average of two 

consecutive 

weeks is used 

for defining the 

winner. 

For each 

applicable trip 

the user 

receives 100 

points 

 

The challenge was sent out to 26 users, put into three groups based on the 

registration date of the users (see Table 4-12). After the familiarisation phase, the user 

could earn points until November 22nd. For each cycle trip in this period, 100 points 

were rewarded. For the first group, this was a four week period, for the third group 

there were two weeks to earn as many points as possible. In order to give each user 

an equal opportunity to win, the winner of the challenge was decided based on the 

relative number of trips per two weeks. For people in the first group, the base case 

was consisted of the two weeks familiarisation. The comparison was made with three 

two week periods during the challenge (week 1+2, week 2+3 and week 3+4). For the 

second group only the last two sets were used, for the third group only one period 

was used. 

 

Table 4-12: User groups in the experiment 

Group Number of users Familiarisation 

Phase 
Incentive situation 

Bike commuters 1 12 Oct 14 – Oct 25 Oct 28 – Nov 22 
Bike commuters 2 8 Oct 21 – Nov 1 Nov 4 – Nov 22 
Bike commuters 3 2 Oct 28 – Nov 8 Nov 11 – Nov 22 
 

The challenge was to increase the number of trips per two week period as much as 

possible, where the familiarisation phase counted as the base case. Although 100 

points were distributed for each cycle trip, the winner was calculated based on 

actual cycle trips measured and not on most points rewarded. This was done since it 

makes comparison with the average in the base case more fair (as the measurement 

source is equal) as well as the higher quality of measurement of trips vs rewards. The 

aim was to see whether regular cyclists could be stimulated to cycle even more. 
 

The following figure shows the challenge was considered to be relevant and feasible 

to the participants. 
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Figure 4-30: Relevancy and feasibility of challenge (N=18) 

 

The figure shows that half of the participants agreed the challenge was relevant to 

them and two third of the participants considered the challenge to be feasible. The 

challenge to cycle more is more appealing to users in Enschede than the challenge 

to change departure time (section 4.3) because the share of the bike in commuting 

is higher. Moreover also cycling for other purposes could be considered as relevant 

and feasible to users. Therefore, as the following figure shows, 60% of the target group 

accepted the challenge. However, none of the participants indicated to have 

increased the number of bicycle trips during peak hours. This could be caused by the 

situation that if participants cycle to work/school, they use the bike every day. 

Therefore they cannot make any more trips by bike. 
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Figure 4-31: Accepting the challenge to cycle more and changing behaviour (N=18, 

N=18, N=11) 

 

When investigating the travel behaviour data the following figure arises. 

 

 
Figure 4-32: Average number of trips per user per week before and during the 

experiment to stimulate cycling in LL Enschede 

 

The figure shows a somewhat ambigous result. The users in the first group of bike 

communters show a decrease in their number of bike trips in the challenge period 

compared to the familiarisation phase. The other two groups show a increase in the 

number of bike trips. When reviewing only the bike trips of these users in the morning 

peak a similar picture arises. The results from the travel behaviour data is not entirely 

inline with the results of the questionnaires. Users indicated not to have changed their 

behaviour, while the travel behaviour data suggests they made more trips. This could 
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be the result of challenging the users in general to cycle more, not only for 

commuting, but also for other travel purposes. 

 

Some users made some further comments on the challenge. They indicated it is good 

to encourage cyclists as well instead of just focussing on car driver for example as 

shifting car driver to the bike may be difficult. However some users felt the challenge 

was counterintuitive. A user commuting by foot felt he was directed to use the bike. 

Moreover, appointing a fair winner of the challenge also proved to be difficult, 

because how to select a user that improved most? As the comments and email 

conversations with the Living Lab Co-ordinator show, it was argued that users who 

already cycled a lot were frustrated. 

 

One user commented on providing rewards being only partially effective. The main 

driver of behavioural change is the attitude and resulting behaviour of the user itself. 

Changing travel behaviour with an external reward was regarded as a temporal 

effect. 

 

Comments of participants 

Received no challenge 

Nice to see the number of bike trips I make 

Good to encourage cycling with cyclists. I think it would be difficult to try to make car 

drivers to use the bike to work. 

Challenges must appear in the app. Now without receiving the email from the Living 

Lab Co-ordinator one wouldn’t know about the challenges 

I don’t have a car, so I cycle most of the times and I don’t see the added value of 

shifting from foot to bike 

It has become clear to me that, in this study, a reward is going to become significantly 

more important than the study itself. People have to make choices on their own in 

order to strive for a healthier lifestyle, without reward. As I see it, that is the only 

effective way. If the reward becomes the higher goal, you outpace the core of the 

study completely, and I shall quit. 

4.8 Reward bicycle trips 
This experiment was set up to test whether people are willing to meet a simple 

challenge and claim a tangible reward. This was not only tested from the perspective 

of the road user, but also from the operational point of view. From December 2nd to 

December 15th, all registered users in the Enschede Living Lab got the challenge to 

cycle 6 kilometres and receive a tasteful reward. After completing the challenge, the 

user got the message a pie was rewarded. Via e-mail they could indicate when they 

would like to pick it up. The Living Lab Co-ordinator than informed the pie shop about 

the reservations and informed the user about the location of the actual shop to pick 

it up. Table 4-13Error! Reference source not found. shows the design of this challenge. 

 

Table 4-13: Challenge design experiment – Reward bicycle trips in Enschede 

Research Question 

What do we target in the 

experiment? 

Do we reward behaviour or do we 

stimulate change? 
What is the research question? 

See if people will come and 

claim a tangible reward. 

Reward behaviour If we offer an easy to reach 

tangible incentive, will people 

put in the effort to pick it up? 

Context 

SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

Smart 

distribution of 

incentives 

- The IMP for 

setting the 

challenge, using 

Trigger on a 

cycle trip 

longer than 

All users in the 

Living Lab. 

People can 

collect their 

pie at the 
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e-mail for further 

communication. 

6000 m. local 

Multivlaai store 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope 

Repeat 

Pattern 

- - All users in the 

Living Lab. 

Users are 

offered a pie 

once, if they 

make a cycle 

trip of 6km or 

longer. 

A two week 

period to 

complete the 

challenge. 

Only once. 

 

For this experiment no specific target group was defined. There were 50 users active 

in the Living Lab at the time of the challenge was sent. 17 of these users actually 

made a cycle trip of 6 km or more and received the message that they earned the 

pie. Only four of these people actually picked up a pie at the pie shop. 

 

The following figures show the relevancy of the challenge and if the users who 

completed the challenge were actually willing to pick up their reward (I.e. the pie).  

 

   
Figure 4-33: Relevancy, participation and collecting the reward of the challenge to 

stimulate cycling with a reward (N=39, N=39, N=11) 

 

Figure 4-33 shows that 46% of the users tried to make a long bicycle trip, either 

because they already cycle a lot or because they were triggered by the challenge. 

28% of the users reported to have received a notification for having completed the 

challenge. However, these users do not seem to be very eager to collect their 

reward. Only 36% of users (4 out of the 11 users completing the challenge) actually 

made the effort to collect the pie. 

 

In Figure 4-34 the results based on the travel behaviour data is presented. The number 

of bike trips longer than 6km are compared with the number of bike trips shorter than 

6km for the challenge period compared with two weeks before the challenge 

period. Also the share of bike trips in the before and the challenge period are 

presented. 
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Figure 4-34: Average number of trips per user per week before and during the 

experiment to stimulate cycling in LL Enschede 

 

The left pane of the figure shows the total number of bike trips dropped during the 

challenge period in comparison with the before case. However the share of bike trips 

on all trips by the users in the Living Lab Enschede increased. Surprisingly the share of 

the bike on short trips increased more drastically than the share of bike trips on longer 

trips as was the challenge in the experiment. This could be an indication users did try 

to cycle more, however they did not succeed in cycling more long distance trips for 

which they could receive a pie. 

 

In the questionnaire after the challenge users indicated it was unclear to them what 

the challenge exactly entailed. Some users didn’t receive any notifications or 

rewards; others say they got numerous notifications for the same reward. 

 

 

Although 11 users were awarded a pie for completing the challenge, only 4 made 

the effort of collecting the pie. Users not collecting the pie were asked why they 

didn’t make the effort. Some users indicate they couldn’t make or find the time to 

pick up the pie, because the store wasn’t on their route. One other indicated to just 

have dropped a few pounds and the pie is not a proper reward for this challenge. 

Comments on the rewards and notifications of the challenge to stimulate cycling with 

a reward 

The app notified me several times. One time is enough. I can find the message later as 

well. Now the same message appears 7 times in the app. 

The app registered parts of a trip by train as a bicycle trip twice. Therefore I received 

the message of the reward, but it wasn’t justified. 

I received the notification of the reward over the course of two weeks after every trip 

longer than 6km 

It was unclear to me when i would receive a reward. I only received 100 points after 

installing the app. I travel around with the app, but I don’t know why I don’t receive 

any rewards 

I didn’t receive any rewards 

Nice idea. However i didn’t know if i could collect a pie outside Enschede. That is why i 

didn’t cycle 6km 

I haven’t received any points while i sent in something for points 
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Also one user thought the reward wasn’t justified because of an inaccuracy with trip 

registration by tripzoom. 

 

4.9 Social media 
During the entire Living Lab operation in Enschede, users were stimulated to make use 

of social media in relation with tripzoom. The social media interaction can be divided 

into to three main parts: 

 the use of Facebook by sharing tripzoom data on your personal wall; 

 the use of Facebook by joining the conversation at the Living Lab page; 

 the use of the tripzoom friends feature (discussed in section 5.2). 

 

The design of this experiment is summarized in Table 4-14 

 

Table 4-14: Challenge design experiment – stimulate use of social network 

components in Enschede 

Research Question 
What do we target in the 

experiment? 

Do we reward behaviour or do 

we stimulate change? 
What is the research question? 

Stimulate interaction between users 

using social media. 

Reward behaviour. Can we build a community of 

tripzoom users, where 

interaction between users takes 

place? 

Context 
SUNSET 

Innovation 

SUNSET High 

level goals 
System Data Users Living Lab 

Social mobility 

services 

Personal well-

being 

Use social 

features as 

well as outside 

social network 

Facebook 

Monitor the 

interaction on 

Facebook 

All users There is a 

specific Dutch 

Facebook 

page in the 

Reis je rijk style. 

Experiment 

Base case 
Incentive 

situation 
Target Group Incentive Scope 

Repeat 

Pattern 

Regular tripzoom 

experience 

Being asked to 

use social 

media 

All Living Lab 

participants 

Sharing of 

mobility profiles 

by others in the 

Living Lab 

 Irregular stimuli 

during the 

entire LL 

period. 

Sharing tripzoom information on Facebook 

For sharing, the regular share icon was used on the different pages in the app (Figure 

4-35). When clicking on the button, a text could be added using a pop-up window. 

After confirming the share, the data was pushed to the friends in tripzoom in all cases. 

If a user had successfully linked a tripzoom account to a Facebook account, the 

message was also pushed to Facebook. 

Comments on why not collecting the rewarded pie 

I didn’t have the time to pick up the pie. The pie shop wasn’t on my route. Moreover I 

didn’t know where to send an email to for the date to pick up the pie. 

I don’t like pie 

Because the reward wasn’t justified. The specific trip was a car trip and not a bike trip. 

It didn’t feel fair. 

At the time i didn’t have the opportunity to pick up the pie 

I just dropped a few pounds… 

Didn’t manage to pick up the pie 

Forgot / too lazy to send an email 
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Figure 4-35: Sharing statistics in Facebook 

 

When pushing statistics to Facebook, the user had several different options to share: 

 

 Comparison of you travel behaviour 

o CO2 comparison to all users 

o Money comparison to all users 

o Points comparison to all users 

o Health comparison to previous behaviour 

 Modal split 

o In time, distance, costs, CO2, time lost 

o Over 2 weeks, 2 months or 6 months 

o Comparisons: peak/non-peak, rain/dry, fog/no fog, warm/cold 

 

Although a wide variety of options was available, this feature was used seven times. 

Of these seven, two were successfully pushed to Facebook. Of the shares, six 

concerned on of the comparison images. As the data is push to the personal wall of 

the participants, there is no insight in the amount of interaction this data caused on 

Facebook. 

Conversation on Facebook 

In the Living Lab Enschede a Facebook-page was introduced for the Living Lab 

community to receive more information about the Living Lab and for the Living Lab 

Co-ordinator to both inform the participants and to show participants that they can 

share their individual mobility profile by linking their user account to Facebook or by 

liking the tripzoom-page (Reis je Rijk) on Facebook (Figure 4-36). 

 

 
Figure 4-36: Reis je rijk Facebook page 
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On the Living Lab Facebook page, there was some conversation going on, although 

it was only triggered by Living Lab Co-ordinator posts. The information shared on the 

page was directed at both the general public as well as the already registered 

tripzoom users. The posts on the page can be roughly divided into these three 

categories: 

 

 Recruitment – Posts to trigger users to sign up. Showing some of the tripzoom 

possibilities or announcing upcoming experiments. 

 Living Lab activity – Posts to communicate with users. Updates on the server 

status, update on the progress of the experiment, and tips on how to use 

certain tripzoom features. 

 Other traffic related issues – Posts on tripzoom related topics. For instance 

promotion for several traffic related surveys, announcements for the day with 

free bus use or other traffic project which use incentives to stimulate change. 

 

Generally, there were one-on-one discussions between the Living Lab Co-ordinator 

and a user.  

 

 

Figure 4-37: Use of social network by participants in LL Enschede (N=39) 

 

The majority of users in Living Lab Enschede report they did not follow the Facebook-

page ReisjeRijk. Only 25% indicates to have followed ReisjeRijk. However the users 

used the Facebook-page mostly to receive information, instead of sharing their own 

information. Two users (5%) report to have shared their mobility profile in Facebook. 

One user indicated to have shared his/her travel behaviour other than through 

tripzoom. 

 

The following figure depicts the interaction with the Living Lab participants in 

Enschede via the Facebook-page. The different bars depict the 26 different posts on 

the page over time. 
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Figure 4-38: Types of interaction with different posts on Facebook 

 

During the Living Lab the Living Lab Co-ordinator in Enschede posted 26 messages in 

Facebook. At most 27 participants viewed, liked or commented on the messages 

posted. When looking at the different categories, the users were mostly interested in 

messages about Living Lab activities (Error! Reference source not found.). On average 

posts related to Living Lab activities were viewed 325 times. Posts on recruitment 

efforts and other transport related information were viewed on average 200 times by 

people liking Reis je Rijk 

 

 
Figure 4-39: Average number of views per Facebook post 

4.10 Effectiveness of incentives 
This concluding section aims at providing an overview of the effectiveness of 

incentives based on the various experiments conducted in the Living Labs. 

 

First of all the pilot experiment provided valuable insights in how to the design and 

manage a Living Lab. An analysis of the accuracy of trip registrations in the pilot 

experiment showed that it is difficult to collect all travel behaviour data with high 

reliability. Travel mode and trip timing could be deduced with the highest reliability. 

Furthermore, the pilot experiment showed that more flexibility and focussed action in 

the design and operation of the Lab is required for the management of the Living 

Lab. It was decided to design and execute experiments targeted on a specific 

research question, around the travel behaviour data that is most reliable and a 

specific user group to allow the Living Lab Co-ordinator to react quickly on the 

activities in the Living Lab. Moreover the experiments were designed around the trip 

characteristics that tripzoom is able to record travel mode, trip timing and travel 
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purpose. Since Tripzoom is not capable to determine these characteristics with a 

sufficiently high reliability to show statistically significant effects, it was decided to also 

use questionnaires before, during and after the experiments. The information 

collected through the questionnaires is regarded as main data source, to support the 

travel behaviour data collected through tripzoom. 

4.10.1 Providing incentives in general 

The experiments gave us new insights in providing incentives to users. Although we 

used an approach where for each experiment specific challenges were provided to 

a selected target group, it still proved to be difficult to implement an incentive or to 

design a challenge that is relevant and feasible to the target group. 

 

The experiment in Gothenburg to reduce congestion and improve the environment 

showed that providing users with information already has the potential to change 

behaviour. This contradicts with the statements of users themselves in section 3.5 

claiming tripzoom itself doesn’t change behaviour. However the experiment showed 

the provided information must be accurate to be trustworthy for the users.  

 

Rewarding users with points in the various experiments showed that users need time 

to respond to the challenge set in the experiments. The experiments in Gothenburg to 

reduce congestion and improve environment and personal well-being showed that 

the behavioural response to a challenge increases over the course of the challenge. 

With constant rewards users show a larger behavioural change in the second week of 

the challenge period than in the first week. Rewarding users with higher rewards in 

the second week of the challenge appeared to cater for the same behavioural 

response as keeping the rewards constant. This means users probably need time to 

understand and react on the challenge or incentive before actually changing their 

behaviour. Moreover the level of the rewards does not seem to affect the users too 

much. Especially with the rewards without any exchange value this is not surprising. 

Also the tangible reward in Enschede (i.e. a pie for cycling 6km) did not trigger users 

to try to achieve the challenge. Nevertheless, we can conclude that the level of the 

reward is not the main driver of behavioural change. Notifying users by setting a 

challenge and giving them time to respond appears to cater for the behavioural 

change to a large extent. After removing the reward, the majority of the users 

indicate that they return to their previous behaviour. More in general users agree that 

challenges and rewards have the potential to change behaviour, but they also 

suggest monetary rewards are needed as the following figure shows.  
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Figure 4-40: Potential of tripzoom to change travel behaviour LL Gothenburg [N=36] 

 

A system similar to tripzoom and its successors are stated to help in catering for 

behavioural change. Users do value the potential of a system like tripzoom. 

4.10.2 Impact of specific incentives 

In the various experiments we focused on changing departure time, shifting travel 

modes and encouraging sustainable travel modes. To provide an overview of the 

experiments and the results Table 4-15 highlights the main outcomes. 

 

Table 4-15: Overview of effects of experiments 
Experiment Target group of 

experiment 

# 

Users  

Respondents 

indicating to change 

behaviour  

Behaviour change as 

recorded in travel 

behaviour data 

Comments 

Shifting 

departure 

time in 

Enschede 

Morning peak 

hour car users 

15 18% of users (2 of 11) 

accepted the 

challenge 

1 user (9%) indicated to 

have changed 

departure time 

3% less departures in peak 

(8:00 – 8:14) 

Peak appears to 

be broadened 

 

Shifting 

departure 

time in 

Gothenbur

g 

Morning peak 

hour car users 

25 7 users accepted the 

challenge 

23% of users (5 of 22) 

indicated to have 

changed departure 

time 

3% less departures in peak 

(7:45 – 7:59) 

Peak appears to 

be lowered and 

shifted to 30 

minutes earlier on 

the day 

Reduce 

congestion 

and 

improve 

environme

nt 

students using 

public transport 

29 50% of users (8 of 16) 

indicated to have 

changed behaviour 

Share of departures in the 

morning peak hour in public 

transport dropped from 48% 

to 45% 

The share of PT (bus and 

tram) rose from 23% to 35%-

40% (low-high rewards) 

88% of users (14 

of 16) indicated 

to try and keep 

their changed 

behaviour 

car users Car use dropped from 63% 

to 57%-47% and PT use was 

raised from 9% to 10%-16% 

(low-high rewards) 

Reduce 

congestion 

and 

improve 

personal 

well-being 

car users 23 36% of users (4 of 11) 

indicated to have 

changed behaviour 

No supporting data. 

Incentive too difficult 

80% of users (14 

of 17) indicated 

to try and keep 

their changed 

behaviour 

public transport 

users 

Bus use dropped from 19% 

to 13% and bike use 

increased from 10% to 16%-

38% (low-high rewards) 

Increase 

the 

number of 

cycling 

trips 

Cyclists not in 

‘shifting 

departure time 

Enschede’ 

experiment 

22 No users indicated to 

have cycled more 

Average number of bike 

trips per week rose from 9 

trips to over 10 bike trips per 

week 

Although users 

indicate not to 

have changed 

there appears to 

be an increase in 

the weekly 

number of bike 

trips 

Reward 

cycle trips 

All users in LL 

Enschede at the 

moment of 

issuing the 

challenge 

50 46% of users (18 of 39) 

indicated to have 

made a long bike trip 

 

17 users made a trip longer 

than 6km 

Users cycled more on short 

trips (<6km) from 40% to 44% 

and on longer trips (>6km) 

from 15% to 16% 

Users made more 

bike trips but the 

reward was not 

the main driver 

Social 

media 

All users in LL 

Enschede 

100 25% of users (10 of 39) 

followed ReisjeRijk on 

Facebook 

8% of users (3 of 39) 

indicated to have 

shared mobility profile 

(2 in Facebook and 1 

other) 

0 to 27 interactions with 

Facebook post 

On average 325 views of 

posts related to Living Lab 

activities 

On average 200 views of 

posts related to recruitment 

efforts and other transport 

related messages 

Users were mostly 

interested in 

receiving 

information 

about Living Lab 

activities 

 

The experiments using challenges to shift the departure times towards the off-peak 

period show that car drivers show a limited response to a challenge to change their 

departure time. In Enschede one user indicated to have changed his departure time 

over the course of the experiment. In Gothenburg more users agree to have 
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changed their departure time. The analysis of the departure time distribution shows 

that both in Enschede and in Gothenburg there may in fact be a slight change in the 

departure time away from the peak hours. In Enschede the peak itself decreased 

and the peak period appeared to be broadened. In Gothenburg the morning peak 

was lowered and shifted about half an hour earlier. Shifting the departure times of 

students using public transport in Gothenburg was achieved as well. The share of 

departures in the peak hour of public transport dropped from 48% to 45% 

 

Shifting users to other travel modes proved to be successful for bus users and proved 

to be more difficult for car users. In Gothenburg the challenge to motivate car drivers 

to use public transport showed no behavioural response. The challenge appeared to 

be too difficult. Users even stopped registering trips in tripzoom. On the other hand 

shifting users from public transport to the bike proved to be feasible in Gothenburg. 

The use of the bike increased strongly from 10% before the start of the challenge to 

16%-38% depending on the duration and the level of rewards.  

 

Experiments to encourage users to use the bike in Enschede were successful in 

increasing the number of bike trips and the mode share of the bike. In Enschede the 

experiment to stimulate cyclists to cycle more did show an increase in the number of 

bicycle trips from 9 bike trips per person per week to over 10 bike trips per person per 

week. However, some users felt they were forced to go cycling instead of walking 

and were confused by the objective of the challenge. Besides, designing a fair 

challenge and competition proved to be difficult and causing debates. Users who 

already showed the desired behaviour felt they were discriminated as they could not 

increase their number of bike trips as much as the users in the experiment who did not 

use the bike before the experiment. Also encouraging cycling longer distances and 

receiving a tangible reward (i.e. a pie) catered for a behavioural change towards a 

higher share of bicycle trips. This change, however small, mainly appeared in the 

distance category that wasn’t targeted. The share of bike trips on short distance trips 

(<6km) increased from 40% to 44%, while the share of bike trips on long distance trips 

(>6km) showed a marginal increase from 15% to 16%. 

 

Participants in the Living Lab Enschede showed a limited interest in sharing 

information via the social networks concept. 3 users shared their mobility profile with 

their friends in Facebook. Users are most interested in receiving information useful for 

themselves and less interested in providing others with their experiences and sharing 

info. Users are not triggered to share their travel behaviour profile or experiences. 

4.10.3 Impact on SUNSET objectives 

The main rationale in the SUNSET approach is to try to improve the performance of 

the transport system as a whole by changing individual travel behaviour through the 

provision of incentives to travellers. For this a number of (technological) innovations 

have been developed and introduced in the SUNSET Living Labs via the tripzoom 

software-as-a-service. The experiments in the Living Labs have shown that tripzoom 

has had an effect on individual or group travel behaviour, e.g. changes in departure, 

modal choice and route choice. However, the sizes of the Living Labs were such that 

no statistically significant effects were found regarding congestion reduction, 

increased safety, environmental protection and personal well-being of citizens. 

 

In the Living Labs of Enschede, Leeds and Gothenburg too few users were involved to 

create observable network effects in the different Living Lab cities, however with a 

larger uptake of tripzoom network effects may be expected, assuming we can 

extrapolate the changes in individual travel behaviour to the entire network. In 

Enschede about 200 people participated over time in the Living Lab. 100 of them 

actually recorded at least one trip. On one particular a maximum of 64 users was 

recorded to have made a trip. Towards the end of the Living Lab Enschede this 
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number dropped. In Leeds the number of Living Lab participants was too low to 

operate a full Living Lab and to conduct experiments. Therefore focus groups were 

conducted to get high quality data from the limited number of users. In Gothenburg 

the number of registered users was around 140 people. 

 

One or more of the SUNSET objectives were addressed in the different experiments in 

the Living Labs. In this section the results of the experiments are highlighted for the 

specific objectives: congestion, environment and personal well-being. 

Congestion 

Measures to reduce congestion are focussed on car travel. A reduction can be 

achieved by refraining from travel, shifting departure time to off-peak periods, 

choosing different routes, or changing the mode from car to public transport or bike. 

In this respect, the Living Lab Co-ordinators have designed a number of challenges 

that were specifically aimed at these types of effects. A drawback of such specific 

challenges is that these may be relevant and/or feasible only to a minority of the 

overall group of participants. As a result, the majority of the participants reported not 

to have changed their travel behaviour as a result of any of these challenges. Further, 

23% of the participants in Gothenburg and 1 user in Enschede indicated that they 

changed departure times. Although the change was rather small (share of 

departures in the peak hour dropped about 3% in both Enschede and Gothenburg) 

a trend was perceived that the morning peak was alleviated. In Gothenburg the 

peak was shifted in time and occurred 30 minutes earlier. In Enschede the peak 

appeared to be broadened during the challenge. Specifically in Gothenburg some 

users indicated that they have switched from car to public transport. The car use of 

the users in the challenge dropped from 63% to 57%-47% depending on the level of 

rewards. Simultaneously the share of public transport increased from 9% to 10%-16%. 

Further, they reported that the changes were probably incidental due to the 

challenges. Finally, it seems that the challenge in itself or in terms of raising awareness 

on travel timing rather than the size or nature of the reward itself is the more 

important factor, but we were not able to draw definite conclusions on this effect. 

 

It depends on the specifics of the situation to what extent even a minor change in 

departure time could alleviate congestion. In Table 4-16 it is demonstrated how a 

reduction in demand will reduce delays, in a situation with a light, medium or severe 

bottleneck. In our case the incentives in tripzoom are all targeted to reduce peak 

demand, either by changing departure time, mode choice or route choice. In any 

case at the bottleneck’s demand will be reduced. The percentage of reduction 

greatly depends on the target groups the incentives cater for.   

 

Table 4-16: Reduction of delay for a single bottleneck  

for several levels of demand reduction 

Demand 

reduction 

bottleneck 

light medium heavy 

-1% -18% -15% -7% 

-2% -33% -29% -14% 

-4% -57% -50% -29% 

 

It can be derived that for a single bottleneck it holds that even when demand 

reduction is small, as is probably the case after the implementation of tripzoom, 

delays will reduce significantly. In the underlying numerical exercise, secondary 

effects as blocking back, induced bottlenecks or route choice are neglected. But 

again, it depends very much on the specifics of the situation to which extent these 

will play a role. 
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Environment 

In general environmental awareness among participants in the Living Labs was high, 

however the emission of CO2 is not regarded as a sole representative of the 

environmental impact that travel has. Although the users in Gothenburg claim to be 

aware of the CO2-emission, only 7% of users has an idea of the CO2 an average car 

emits per kilometre. Further, since travellers generally had only limited knowledge 

about CO2-emission, the added value of providing travellers with feedback 

information that contains exact figures on their own CO2-emission is limited. It should 

be researched which alternative indicators are more appropriate to reflect on the 

environmental impact. In summary, even though the awareness of environmental 

impact of travel is high, in decision making around travel behaviour travel time and 

travel costs are considered to be more decisive. 

 

Also is it sometimes difficult to relate modal-change from car to a more sustainable 

mode of transport to environmental benefits. However, this does not hold for the 

mode bicycle. Using a bicycle is not doubt good for environment, good for personal 

well-being and health. Only potential problem is safety. It was difficult to demonstrate 

clear environmental effects due to our experiments and challenges focussed on 

modality-changes towards sustainable modes of travel. A further refinement of the 

application to include more granular mode information such as the type of car 

owned/used by the user may allow improved data quality to support this in future. On 

the other hand the experiment to reduce congestion and improve the environment 

in Gothenburg did show an increase the use of public transport to the expense of the 

car, as previously mentioned. This can also be considered as an environmental 

improvement.  

Personal well-being 

Obviously, health is considered to be very important in the personal life of travellers, 

but an improvement to the tripzoom system would be needed to provide more 

insight in how health issues could be related to an incentive to alter travel behaviour. 

Tripzoom did provide information on calories burnt, but only a limited number of users 

can relate to this as an indicator of health. The amount of physical exercise relative to 

the recommended daily amount may be a more appealing indicator. 

 

In our experiments we could demonstrate some effects on well-being where 

challenges were focussed on modality changes towards active travel. In Enschede 

we did see relative changes in favour of more bicycle use in the reward bicycle trip 

experiment, but in absolute sense the amount of bicycle trips decreased. Seasonal 

effects could have interfered with our experimental design. The users in the 

experiment to increase the number of cycling trips indicated not to have cycled 

more as a result of the challenge. However, from the travel behaviour data we could 

see an increase in the weekly number of bicycle trips per person from 9 to more than 

10 during the challenge. 

 

The experiments in Gothenburg show there is an impact on personal well-being when 

trying to encourage public transport users to use the bike. Since cycling is a physical 

activity, cycling more may increase the personal well-being of these users. In 

Gothenburg the share of public transport use dropped from 19% to 13% and 

simultaneously the use of the bike increased from 10% to 16%-38% depending on the 

time the challenge was in place and the rewards. 

 

Another aspect of personal well-being is sharing experiences, which could be 

improved by the social networks concepts in tripzoom. However travellers did not 

show any particular interest in sharing information or adding friends in tripzoom. They 

use the social network and social media concepts mainly to receive information 

valuable for their own travel behaviour. 
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5 Operational success 
The operational success of tripzoom can be divided into several phases: the 

technical development of the system and how it meets the required functionalities 

(release evaluation) as presented in Appendix A; the evaluation of the data quality 

of the resulting system (pilot experiment) as described in section 4.2 of this document; 

the extent to which the system supports the individual goals of end-users; the extent 

to which the social network concept added value to the system, and; the extent to 

which the end-users rated the system to be functional and user-friendly. 

5.1 Achieve individual goals (mobility profile) 
In WP3 a long list of individual goals was developed resulting in a list of 9 potential 

types of incentives to be implemented in tripzoom. In this section the extent to which 

the functionalities in tripzoom offer added value to the users is evaluated. The self-

monitoring of personal travel behaviour by the user aims to provide insight in 

individual travel times, travel cost, CO2-emission and calories burned. This covers the 

individual goals that were identified in deliverable D3.1: travel time, travel costs, 

scheduling (awareness of travel alternatives), environment, personal health and 

social networks.  

 

The extent to which the individual goals were met was evaluated using 

questionnaires before and after using tripzoom. The questionnaire addressed the 

importance and awareness of travel characteristics, such as travel time, travel costs 

and impacts on environment and health, and the extent to which tripzoom assisted in 

reaching the individual’s goals. First of all users were asked to what extent the 

awareness of travel patterns is important and if tripzoom helped to raise the 

awareness of travel patterns in general in both Living Lab Enschede and Gothenburg. 

 

 
Figure 5-1: Awareness of regular travel patterns and added value of tripzoom in LL 

Enschede (N=48) 
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my commute mobility
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me
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understanding of my

commute patterns

As a result of information

provided by Tripzoom I

have changed my

commute behaviour

1- Completely agree 2 3 4- Neutral 5 6 7- Completely disagree

 
Figure 5-2: Understanding commute behaviour and influence of tripzoom LL 

Gothenburg [N=34] 

 

Figure 5-1 and Figure 5-2 show that in both Living Labs the majority of users (60% of 

users in both Enschede and Gothenburg) of the users agree being aware of general 

travel patterns and commuting patterns is important. Moreover they indicate 

tripzoom helped in raising the awareness of their personal travel patterns. In Enschede 

56% of users state tripzoom improved the understanding of general travel patterns. In 

Gothenburg 63% of users was positive about tripzoom in supporting their 

understanding of their own commuting patterns.  

 

When focussing on specific trip characteristics presented in tripzoom two approaches 

were chosen to represent in added value of the trip characteristics and 

consequences (i.e. trip time, costs, impact on environment, CO2-emission, health 

impact and calories burned). In Enschede the results of the importance and added 

value of tripzoom concerning a specific trip characteristic is presented separately. For 

Gothenburg the importance of insight in one of the characteristics is plotted against 

the added value of tripzoom as indicated by the respondent. Figure 5-3 arises for 

Living Lab Enschede. 
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Figure 5-3: Awareness of travel time and costs of commuting and added value of 

tripzoom in LL Enschede (N=48) 

 

In Enschede users indicate it is important to them to be aware of their travel time 

(66%) and travel costs (54%). However, tripzoom did not provide a better awareness 

of the travel time and costs to the same extent. 33% of users agree tripzoom raised 

the awareness of travel time and 20% for travel costs against 46% and 52% indicating 

tripzoom did not raise their awareness in travel time and costs. 

 

The figures for Living Lab Gothenburg show similar results. In Figure 5-4 and Figure 5-5 

a dot is representation of a user’s opinion on the statements about the importance 

and the contribution of tripzoom to the increased awareness. A single dot could 

represent more than just one respondent. 
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Figure 5-4: Relationship between importance of understanding travel time spent and 

benefit of tripzoom LL Gothenburg [N=26] 

 

 
Figure 5-5: Relationship between importance of understanding travel costs and 

benefit of tripzoom LL Gothenburg [N=26] 

 

Figure 5-4 and Figure 5-5 show the importance of awareness of travel time and travel 

costs on the horizontal axes and the contribution of tripzoom to increased awareness 

on the vertical axes. Ideally the dots appear bottom left quadrant (green), indicating 

users are interested in travel time and costs and found tripzoom to be valuable in 

raising their awareness with reference to travel time and costs. In the case of 

Gothenburg tripzoom partially helped achieving these goals. The users indicated 

travel time is important and most of them indicated tripzoom helped to improve their 

understanding. In Living Lab Enschede more users indicated tripzoom did not help 

them to gain a better awareness. With reference to travel costs a more scattered 

picture appears in Gothenburg. More users indicate tripzoom did not raise their 

awareness of travel costs although they rate it as an important trip characteristic. The 

case of Living Lab Enschede is not as scattered. However, only a few users indicated 

tripzoom helped them gaining insight in their travel costs.  

 

Not delivering required value Pointless information 

Added value to user  Overinvested value 
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Figure 5-6: awareness of environmental impact of commuting and added value of 

tripzoom (N=48) 

 

An analysis of the awareness of environmental impact and CO2-emission yields a 

slightly different picture than for travel time and costs. The users indicate the 

awareness of the impact on the environment (56%) and the CO2-emission (43%) are 

less important than time and costs. However, tripzoom had a larger contribution to 

the raised awareness in comparison to time and costs. 45% of the users in Enschede 

indicated tripzoom helped them in making them more aware of the environmental 

impact of their travels and 43% of users claims tripzoom made them more aware of 

their CO2-emission. This could be explained with users not being aware of the 

environmental impact and CO2-emission in the first place. This would mean any 

information on these topics would raise the awareness. Part of this explanation is 

supported by the results of the users in Living Lab Gothenburg as the following figure 

presents. 
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Figure 5-7: Relationship between importance of understanding CO2 emissions and 

benefit of tripzoom LL Gothenburg [N=26] 

 

The users interested in their CO2-emission indicate tripzoom helped them to 

understand how much CO2 they emit. Figure 5-6 and Figure 5-7 also demonstrate that 

although environmental impacts are important to users, CO2-emission does not 

appear to be the most appropriate indicator to represent the environmental impact. 

People may not know what a particular CO2-emission entails. This statement was 

tested in Living Lab Gothenburg by asking users whether they have an idea of the 

level of CO2 they emit commuting and how much CO2 they think an average car 

emits per kilometre.  

 

 
Figure 5-8: Reported understanding of environments problems LL Gothenburg [N=62] 
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Figure 5-9: What order of magnitude do you think are the CO2 emissions of the car 

trips LL Gothenburg [N=28] 

 

The figures show the users indicate they have a good understanding of the amount 

of CO2 they emit, but when asking how much an average car emits 93% of the 

respondents does not know. This is an indication that showing CO2-emission may not 

be very meaningful to users. Users should be informed what a particular CO2-emission 

entails or another indicator for the impact of traveling on the environment could be 

included. 

 

Concerning health impacts of travel users in the Living Labs in Enschede and 

Gothenburg were asked how important they consider the awareness of the health 

impact of their trips and how tripzoom helped them. The results of both Living Lab 

Enschede and Gothenburg are presented in the following figures. 
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Figure 5-10: Awareness of health impact of commuting and added value of tripzoom 

in LL Enschede (N=48) 

 

 
Figure 5-11: Relationship between importance of understanding calories burned and 

benefit of tripzoom in LL Gothenburg [N=26] 

 

Figure 5-10 shows users in Living Lab Enschede consider the impact on their health as 

an important factor in their travel choices (62%). 31% of users indicate that tripzoom 

raised their awareness of the health impact of their travels. 31% of users reported the 

amount of calories burned while travelling is an important factor in their travel 

choices and 14% of users report tripzoom helped them to gain more insight in the 

amount of calories burned while travelling. In relation to the 62% of users indicating 

that health impacts of their trips are important, the calories burned may not be the 

most appropriate variable to represent the health impacts. The Gothenburg case 

paints a scattered picture as well and also suggests the amount of calories burnt may 

Not delivering required value Pointless information 

Added value to user  Overinvested value 
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not be the best indicator. Although the majority of users indicate their understanding 

of calories burnt during travelling has increased, users indicate being aware of 

calories is not important. A suggestion could be to present the amount of physical 

activity while travelling related to the recommended amount of daily physical 

activity. For example, a 15 minute cycle trip would then account for 50% of the 

recommended daily physical activity. This indicator may be easier to relate to for 

users. 

 

Another aspect of tripzoom functionality concerning achieving individual goals is the 

awareness of travel alternatives such as routes and travel modes. 

 

 
Figure 5-12: added value of tripzoom in the awareness of alternatives (N=48) 

 

The figure shows 68% of the users in the Living Lab Enschede indicate the awareness 

of travel alternatives is important. However, tripzoom did not give users a better 

awareness of their alternatives as 8% of the users stated tripzoom made them more 

aware of alternative routes and 16% for alternative travel modes. These results are 

supported by the results of the users in Living Lab Gothenburg as presented in the 

following figures. 
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Figure 5-13: Relationship between understanding route alternatives and benefits of 

tripzoom LL Gothenburg [N=26] 

 

 
Figure 5-14: Relationship between understanding mode alternatives and benefits of 

tripzoom LL Gothenburg [N=26] 

 

The figures show most users in Gothenburg indicate being aware of travel alternatives 

is important. As only a few users can be categorized in the lower left quadrant, 

tripzoom did not provide this awareness. Moreover, in general users do not report 

travelling is a hassle for them. This may mean people are well aware of their travel 

options and it is difficult for tripzoom to add value to the users in this context. 

5.2 Social network concept 
The success of the social network concept deals with the innovation of the SUNSET 

project in the use of social media and social networks in the field of transportation. 

During the Living Lab three components of social network services were used: 

 Facebook-page with information about the Living Lab (discussed in section 

4.9) 

 Friends-tab with information about the mobility profile of other tripzoom users 

Not delivering required value Pointless information 

Added value to user  Overinvested value 
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 Community-tab to compare the personal mobility profile and achievements 

with the entire tripzoom community 

 

At the end of the Living Lab in Enschede participants were asked to comment on the 

use of social network in the Living Lab, depicted in the following figure. 

 

 
Figure 5-15: Opinion about the social network component in LL Enschede (N=39) 

 

The information most interesting to the participants is information about road works 

and events. 48% of users in Enschede stated it would be interesting to receive 

information about road works and other traffic related events. Users seem to be 

slightly interested in sharing their travel experiences with others 

 

Comparing the results presented in Figure 5-15: Opinion about the social network 

component in LL Enschede (N=39)Figure 5-15 with the results of the social media 

experiment described in section 4.9 we can see users valued sharing the mobility 

profiles with their friends to be more interesting than sharing with a wider audience in 

Facebook (i.e. 15% of participants indicated sharing travel experiences in Facebook 

is interesting). 

 

Furthermore users in Living Lab Enschede were asked whether or not they used the 

social network functionality in tripzoom itself (i.e. if they used the Friends-tab in the 

app) and how they valued the information presented there. In the Living Lab 

Enschede 20% of the users indicated they used the Friends-tab to look for friends and 

see how their friends travel. On the other hand participants do like to share their 

mobility pattern with friends to a larger extent. 33% of the users indicated it is 

interesting to see how their friends travel and another 30% stated wanting to share 

their personal travel behaviour with their friends. Possibly the social network concept 

in the app wasn’t highlighted enough for the users to be able to find and add friends. 

This is underlined by 8% of users indicating they didn’t know adding friends was 

possible, 5% that didn’t manage to add friends and a further 29% that didn’t know 

many other tripzoom users to add as friends. 
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Figure 5-16: The use and added value of the social network component in LL 

Enschede (N=39) 

 

In conclusion, social networks and social media were mainly used to receive 

information about the Living Lab. Specifically; users indicated that their main interest 

is to receive information about non-regular conditions in the traffic system (e.g. road 

works and events). Users report not having shared their mobility profile or their 

achievement. Secondly, they indicate to be only slightly interested to share their 

travel experiences with others. Concerning sharing in social networks, users report to 

be most interested to share their mobility information and challenge others to travel 

more sustainably within a smaller group of family, friends and/or colleagues. 

5.3 Functionality and usability 
In this section the functionality and usability evaluation by Living Lab participants is 

presented. For this we used field testing and held surveys in the Living Labs. Results of 

this evaluation for developers were presented in deliverable D4.5. Further, results of 

the release-based evaluation are presented in Appendix A.  

5.3.1 Using tripzoom 

Regarding basic, general functionality that apply to most apps, the system should 

provide acceptable levels for the end-users regarding:  

 Battery usage of the mobile phone  

 Robustness –ability to work or at least not crash with network problems, ability 

to recover unobtrusively, ability to signal to a user that there is a problem to 

contact the developer  

 Security – ability to maintain confidentiality and integrity of data  

 Privacy – have sufficient procedures in the operation to support privacy  

 

At the end of the Living Labs users in Enschede and Gothenburg users were asked to 

report on the ease of installing, familiarisation with and use of tripzoom.  
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Figure 5-17: Overall assessment of tripzoom installation and app use LL Enschede 

[N=48] 
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Figure 5-18: Overall assessment of tripzoom installation and app use LL Gothenburg 

[N=62] 

 

From the figures in Enschede and Gothenburg it can be stated that installation 

process of tripzoom worked well. 78% of the users in both Enschede and Gothenburg 

indicated tripzoom was easy to install. Another 60% of the users indicated that 

tripzoom was easy to use and discovering the functionalities of tripzoom was 
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straightforward. However, users were less satisfied with the functioning of tripzoom. 

51% of users in Enschede and 53% of users in Gothenburg were dissatisfied (slightly or 

completely) with the operation of tripzoom over the course of the Living Lab. In the 

comments in the post-questionnaire users indicated that: 

 Functionalities were unclear or did not function properly 

 Little added value of the app 

 Tabs in the app were not self-explaining (odd names of functionalities or 

strange location in the app) 

 Trips were registered inaccurately; participants indicate that trips were missing 

or were only partially registered and thus needed to be corrected 

 Tripzoom registered ‘ghost trips’; trips that were not made 

 Participants indicated that they had to log on repeatedly 

 Tripzoom shut down for no apparent reason 

 

In Gothenburg the users in the Living Lab were asked what functionalities of tripzoom 

they used most often and how satisfied they were with the functionalities, usability 

and design of tripzoom.  
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Figure 5-19: Frequency of use of tripzoom functionality LL Gothenburg [N=36] 

 

The figure shows that the individual’s mobility profile (the Me-tab) was used most 

often in comparison with the Community-tab and the Friends-tab. The use of the 

Friends-tab in Living Lab Gothenburg is in line with the results shown in Figure 5-16 that 

showed that the Friends-tab in Living Lab Enschede was not the main functionality of 

tripzoom and participants didn’t use the social network functionality too often. This is 

also reflected in the responses to questions about the quality of information, usability 

and design of the components of the tripzoom app as presented in the following 

figures.  
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Figure 5-20: Satisfaction with quality of information presented in tripzoom LL 

Gothenburg [N=36] 

 

Participants were most satisfied with the quality of the information in the Me-tab 

where their mobility profile compared with the Community-tab was presented. The 

majority of users were neutral concerning the Friends-tab. Some participants 

commented that the underlying assumptions to estimate the travel costs and CO2-

emission in the Community-tab were unclear and therefore questionable. Similar 

observations were obtained concerning usability and design.  

 

 
Figure 5-21: Satisfaction with usability of tripzoom functionality LL Gothenburg [N=36] 
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Figure 5-22 Satisfaction with the design of tripzoom LL Gothenburg [N=36] 

 

The majority of the participants indicated that they were satisfied with the usability 

and design of the Me-tab and the Community-tab. They had a neutral opinion 

concerning the Friends-tab, probably because they hardly used this functionality. The 

results in Gothenburg are in line with the results in Enschede where participants 

indicated that the reports on individual travel behaviour (Me-tab) and the 

Community-tab was presented in a user friendly and attractive way. This is depicted 

in Figure 5-23.  

 

 
Figure 5-23: Opinion about the user-friendliness and design of tripzoom in LL Enschede 

(N=48) 
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Also users in Living Labs in Enschede and Gothenburg were asked whether they 

would like to keep using tripzoom after the Living Lab ends. Results are shown in Figure 

5-24. 

 

 
Figure 5-24: Would you continue using tripzoom after the Living Lab in Enschede 

ends? (N=39) 

 

The majority of users in Enschede indicated that they want to keep using tripzoom in 

the future. The main functionality is viewing their mobility profile. In Gothenburg a 

similar picture arises. 

 

 
Figure 5-25: What tripzoom functionality would you like to be part of a future version LL 

Gothenburg [N=35] 

 

Also in Gothenburg the personal mobility profile is the favourite functionality in 

tripzoom. The Friends-tab and Community-tab were valued low. Participants in the 

pilot experiment in Gothenburg already reported that they felt the app hadn’t 

reached its final state yet and the system appeared to be still in development. 

Therefore the participants in Gothenburg were asked what functionality they 
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expected in tripzoom before starting to use the app. Many users reported tripzoom 

did not function entirely according to their expectations. The main comment was 

they expected tripzoom to work flawlessly. Other comments and suggestions for 

improvements (also presented in Table 5-1) were: 

 Integration with other data source (e.g. public transport schedules) 

 A daily or weekly overview of the mobility performance 

 More elaborate information and recommendations about routes and 

comparisons between options 

 Warnings about particular traffic situations/conditions 

 The possibility to specifically accept or reject a challenge 

 Awards such as cyclist of the month 

 Information about calories 

 

Table 5-1: What functionality did you expect in tripzoom but was not included (LL 

Gothenburg) 

Comments and suggestions for improvement: 

I would have liked to see an integration with the digital train schedule, Next tram app 

and the Västtrafik public transportation app 

I understood I would be able to accept a challenge or not, but I did not have this 

option. I could not find the initial notification of the challenge in my phone either. 

A daily summary of my travel behaviour 

I had no expectations 

Edit places. Proactive notifications on traffic situations so you can anticipate and 

choose different modes, routes, etc. 

I would be great if tripzoom could be connected to the Västtrafik public transportation 

app 

The functionality is OK in principal, but they need to function better in order for 

tripzoom to be useful 

Get status improvements like in Foursquare (cyclist of the month, family's train user of 

the month, etc.) 

I would have like the functionality about calories, but I could not find it 

That I would get concrete recommendations on travel alternatives. That I would get 

statistics on how long journeys took to different destinations on average, per week, 

etc. 

A chart with a summary about travel behaviour in the last two weeks 

A connection the Västtrafik public transportation app so you only need one app for 

travelling 

Work out functionality 

Route navigation, so that the app proposes new routes that are faster and I did not 

know of 

That the functionality in tripzoom would actually work 

 

In Living Lab Enschede users who reported that they wanted to quit their participation 

or who were not active in tripzoom were asked to fill in an exit questionnaire. Results 

are presented in Figure 5-26. 
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Figure 5-26: reasons for quitting or not using tripzoom in LL Enschede (N=19) 

 

The main reason for leaving the Living Lab and stop using tripzoom is the lack of 

added value to the users as presented in Table 5-2. One user reported: “My travel 

pattern is fairly regular and the app doesn't offer added value to me. I know the city, 

so I know where to go”, seeing no added value in having insight in his/her own 

mobility profile. Another major issue was the battery efficiency. Users report their 

battery drained within one day. One user had concerns about his/her privacy. 

Tripzoom seemed to be: “big brother is watching you”. The suggestions for 

improvements (as presented in Table 5-3) are mainly concerned with: the added 

value of tripzoom, battery efficiency and the procedure to log on the tripzoom. 

 

Table 5-2: reasons for quitting tripzoom 

Comments why no longer using the app 

I never use the app 

The app drained the battery. My travel pattern is fairly regular and the app doesn't 

offer added value to me. I know the city, so I know where to go. 

I removed the app because of the questions popping-up (ESQ) 

I am too busy to use the app. Moreover i mostly use the bike while travelling 

I don't travel too much. I cycle sometimes. Therefore the app doesn't offer added 

value to me 

I removed the app because it doesn't offer added value to me. It gives me the 

feeling: "big brother is watching you". 

The app drains the battery within half a day 

 

Table 5-3: suggestions for improvements in tripzoom 

What should be improved? 

The app simply doesn't offer added value 

I tried to register two trips, but they were not registered. Because of the battery-use of 

the GPS I exit the app 10 minutes after arrival. Logging in takes too much time when 

getting in the car 

make sure logging in works properly. It didn't work for me with my user name and 

password 

battery efficient app 
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5.3.2 Accuracy of trip registrations 

In the Living Labs of both Enschede and Gothenburg users were asked to score the 

accuracy of trip registrations by tripzoom in terms of departure and arrival times and 

location, the route and the travel mode. The results are presented in the following 

figures.  

 

 
Figure 5-27: accuracy of trip registrations by tripzoom in LL Enschede (N=48) 

 

 
Figure 5-28: Percentage of correctly registered trip characteristics LL Gothenburg 

[N=24] 

 

The figures show the users in Living Lab Enschede were generally satisfied with the 

accuracy of trip registrations. For most trip characteristics users report the accuracy of 

the registrations is acceptable. In Living Lab Gothenburg users report especially the 
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timing of trips and the routes were registered accurately. About 80% of users report 

these trip characteristics were accurate is at least 60 to 99% of the trip registrations. 

The origin and destination locations appear to be slightly less accurate. Users report 

the estimation of trip modality is least accurate. This could be caused by the large 

share of public transport users in Living Lab Gothenburg. Making a distinction 

between bike, car and public transport is more challenging in tripzoom.  

  

Table 5-4: comments on the trip registration in LL Enschede 

Comments on the accuracy of trip registrations 

My travel mode was estimated to be CAR while i used the moped most of the times. 

Using the routes not allowed for cars tripzoom should be able to make the proper 

estimation of my travel mode 

Unfortunately I could only use the car and foot due to an accident with my bike and I 

could not use the full functionality of tripzoom. Sometimes tripzoom registered the 

wrong travel mode. Also I could not see and alter the trip characteristics. 

When I indicate I don’t have a car, I think it is strange tripzoom uses the car as my 

regular travel mode 

Tripzoom doesn’t work properly. The app doesn’t appear to have any intelligence 

Maybe the app relies too much on WiFi instead of GPS 

Routes were very inaccurate sometimes 

The battery consumption was much higher than normal and made me quit the project 

because it was very annoying 

According to tripzoom I often went to the hospital which was not the case 

Many departure and arrival locations were not familiar to me. Therefore I didn’t know if 

they were registered accurately 

Several manual alteration in the app were not registered immediately 

The app crashes when using the community-tab 

Tripzoom could be more flashy and clear. I like the piggy but what does it mean? The 

picture is not self-explaining 

It is a pity you only have the options: “data correct” and “I didn’t make the trip”. It 

could be you made the trip but the characteristics weren’t accurate 

The app doesn’t have a professional appearance 

5.4 Concluding remarks about the operational success 
To retrieve information about the operational success we used questionnaires and 

asked the users of the Living Labs to report on their experiences with tripzoom at the 

end of the Living Lab period. 

 

In terms of tripzoom allowing the users to achieve their personal travel goals the users 

in both Enschede and Gothenburg indicate that awareness of their personal mobility 

profile is important and that tripzoom helped them in gaining more insight in their 

personal travel patterns. However, the trip characteristics used in tripzoom may not 

have been the most appropriate at all time. Users indicate travel time and costs are 

important characteristics, but tripzoom helped them only to some extent to gain 

more awareness. More striking are the results for CO2-emission and calories. Users 

indicate they want to know how their travel behaviour impacts the environment; 

however, tripzoom couldn’t provide them with the answer. Users weren’t too satisfied 

with the information about their CO2-emission as it may not be the proper indicator 

for users. Users don’t seem to be able to relate to any CO2-emission. Although the 

users in Gothenburg claim to be aware of the CO2-emission, only 7% of users has an 

idea of the CO2 an average car emits per kilometre. Maybe another indicator is more 

appropriate to reflect on the environmental impact. The impact of travel behaviour 

on personal health is very important according to the users. However, tripzoom didn’t 
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really provide more insight. Calories are not viewed as a good representative of 

health. Maybe a more appealing representation could be related to the 

recommended daily amount of physical exercise. The users indicate the awareness 

of travel alternatives is very important. Tripzoom didn’t help in providing an increased 

awareness of alternatives. This could be caused by an initially high awareness of 

alternatives by users. Therefore it would be difficult for any service to add value for 

personal travel alternatives. 

 

Related to social networks and social media users state they are mostly used to 

receive information about the Living Lab. Furthermore, users indicate it would be 

interesting to receive information about particular circumstances in the traffic system 

(e.g. road works and events). However, users report not having shared their mobility 

profile or their achievement. Moreover, they indicate to be only slightly interested to 

share their travel experiences with others. On the other hand, users report to be more 

interested to share their mobility information and challenge others to travel more 

sustainably within a smaller group of family, friends and/or colleagues. In general 

users seem to be interested to use social networks in transport mainly to receive 

information concerning their personal trips (i.e. road works and events) and are less 

interested in providing information, for example about their own mobility profile, to 

the system. In this field only sharing and challenging a small group of acquaintances 

(i.e. their family, friends and colleagues) is appreciated  

 

Users were satisfied with installation, familiarisation with and use of tripzoom in 

general. Also the presentation and design of the tripzoom app was appreciated. 

However, tripzoom didn’t work flawlessly during the Living Labs. The accuracy of trip 

registrations, the additional battery consumption because of tripzoom and the app 

shutting down or logging off were some of the reasons for this dissatisfaction. Over the 

course of the Living Labs users indicate to have used tripzoom mainly to view their 

own trips and their performance compared with the entire tripzoom community (i.e. 

Me-tab and Community-tab). Only a few users actually used the social network 

component in the app (i.e. the Friends-tab). Finally, the users were asked to provide 

some suggestions for improvement of tripzoom. The main comments entailed to 

improve the battery efficiency of the app and to increase the added value of the 

app by: integration with other data source (e.g. public transport schedules), daily or 

weekly overview of the mobility performance and warnings about particular traffic 

situations/conditions. 
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6 SUNSET outlook 
In this chapter the results of the focus groups conducted in the Living Lab Leeds are 

discussed.  

6.1 Data generation 
The purpose of this chapter is to describe some of the main findings arising from the 

final part of the survey work that took part in Leeds and that contribute to the 

assessment of SUNSET approach. The contribution of the work is to understand the 

perspectives of users and to complement the more specific data collection 

conducted in the rest of the project. The Leeds Living Lab looked at the impact of 

types of applications and technological systems exemplified by tripzoom in the 

SUNSET approach and aimed to improve our appreciation of the potential of these 

kinds of applications and technological systems. The work takes a broad look at the 

two most relevant innovations of the SUNSET approach, namely the use of social 

mobility services and impacts on motivation to travel more sustainably in urban areas, 

and the use and potential of incentives.  

 

The survey work adopted a mixed method approach using focus groups and 

questionnaires. In this design six focus groups were conducted and as a part of the 

focus group the participants were asked to work individually and complete a 

questionnaire. This provides two datasets one of which is made up of qualitative data 

and the other is quantitative data. A mixed method design has the advantage of 

being able to provide in-depth and detailed understanding and using quantitative 

analytical approaches it can also make inferences to populations where 

appropriate. 

 

Six focus groups were conducted in Leeds with members of the public. The 

participants were recruited on the basis of three criteria: they used a smart phone, 

they travelled in Leeds and finally that they were aged over 18. A professional 

recruiter was used to identify and approach potential focus group participants. 

People were recruited by being approached in public spaces and the recruiter was 

asked to approach equal numbers of men and women, people of all ages and 

ethnicity, and to try to get a spread of modal use. Once approached, the focus 

groups were discussed and appropriate levels of information about the research work 

were given with an accompanying leaflet to give further information. Details, 

including some socio-demographic characteristics are described below.  

 

A focus group is a moderated conversation usually lasting around 90 minutes to 2 

hours. The main advantage of a focus group lies in the fact that is it a group 

discussion and the expectation is that the capacity and opportunity for people to 

talk to each other will prompts insights, perceptions, values, attitudes, and questions 

that researchers and previous research has not generated. This is of real benefit 

where exploratory work is required for example, in those circumstances where there is 

rapid societal or technological change or where little previous research has been 

done and existing research should not be relied on to determine the topics and 

subject areas for larger-scale survey work. In this instance the focus groups were with 

11-13 people and were moderated by an experienced facilitator. The conversation 

was facilitated by the use of a topic guide to generate discussion on a set of a priori 

topics. Using questions and prompts, the facilitator ensured that the conversation 

covered topics of relevance to the research Living Lab at Leeds.  

 

Focus groups are appropriate for use at any stage in the research cycle but are most 

usually valued for the insights they bring to the either the evaluation or design stages. 

One of the weaknesses of focus groups is that it is difficult to generalise to a 
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population. To overcome or mitigate this weakness a mixed method design has been 

used.  

 

In mixed method design qualitative data and quantitative data are collected using 

complementary processes to answer research questions in depth and to be able to 

generalise to a wider population. In the focus groups participants were asked to 

complete a questionnaire. All participants were asked to complete the questionnaire 

individually which meant that the conversation of the focus group was conducted 

prior to the questionnaire. The questionnaire used a mixture of closed and open 

answer questions. Closed questions using bi-polar semantic differential scales to 

establish ‘liking and disliking’ of features and services offered in tripzoom and similar 

applications for travel management. The topics covered in the data collection were 

decided on following a review of the relevant state of the art in the literature, and in 

order to promote discussion of current use and familiarity with a set of key 

functionalities such as: Location based services; Social media based services; 

Incentives based services. 

6.2 Recruitment and screening 
A total of 72 participants were recruited using a professional recruiting service. The 

remit provided was to obtain a set of six groups, roughly balanced by gender, 

distributed by age and all of whom used a smartphone. The participants should also 

be residents of the Leeds City region, which was determined by the LS prefix to their 

home postcode. Examples of smartphone brands were provided based on ‘most 

popular’ lists produced by several service providers. The definition was as follows: 

 

 
 

Occupational screening was also undertaken with the goal to avoid participation by 

the following groups: 

 

1. Anyone employed at the University of Leeds (although employees of the 

nearby Leeds Metropolitan University were allowed) 

2. Employees of phone manufacturers (Apple, Blackberry, Nokia, etc.)  

3. Those employed in phone retail and service providers (Dixons/Currys, O2, 

Vodafone, etc.)  

 

However employees in general stores that also sell phones but aren't specialised were 

allowed. For example the large chain of ‘Argos’ outlets sell phones but someone who 

works in the store would not necessarily be a phone specialist. Others working in 

technology more generally were also allowed, for example people who work with 

computers, laptops etc.  

 

The professional recruiter obtained the participants over a period of approximately 

two weeks prior to 24th Nov 2013. Members of the public were approached by the 

A smartphone, or smart phone, is a mobile phone built on a mobile operating 

system, with more advanced computing capability and connectivity than 

a feature phone. They typically include functionality such as access to the internet, 

a media player, digital camera, video and GPS navigation in one multi-use 

device. Smartphones also include high-resolution touchscreens and web browsers. 

High-speed data access is provided by Wi-Fi, mobile 

broadband, NFC and Bluetooth.  

 

The simplest way to distinguish a smartphone is by whether it has a touchscreen, 

access to the internet and the operating system - which is usually Android, IOS or 

the Blackberry OS. 

http://en.wikipedia.org/wiki/Mobile_phone
http://en.wikipedia.org/wiki/Mobile_operating_system
http://en.wikipedia.org/wiki/Mobile_operating_system
http://en.wikipedia.org/wiki/Feature_phone
http://en.wikipedia.org/wiki/Digital_cameras
http://en.wikipedia.org/wiki/GPS_Phone
http://en.wikipedia.org/wiki/Touchscreen
http://en.wikipedia.org/wiki/Web_browser
http://en.wikipedia.org/wiki/Wi-Fi
http://en.wikipedia.org/wiki/Mobile_broadband
http://en.wikipedia.org/wiki/Mobile_broadband
http://en.wikipedia.org/wiki/Near_Field_Communication
http://en.wikipedia.org/wiki/Bluetooth
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recruiter at locations deemed to be ‘neutral’ in terms of the socio-economic 

characteristics of people likely to be circulating. A minimum age of 18 was stipulated 

and all participants were offered a sum of £30 (to be paid on the evening) to 

compensate for inconvenience and travel.  

 

The screening questionnaire used is appended. The goal of the occupational 

screening and other screening questions were to avoid participation by anyone likely 

to be overly familiar with: the technology itself, the terms of service provision or the 

academic theories behind travel choices. The screening questionnaire was also used 

to gather information on frequent travel choices, as reported in section 6.3.  

6.3 Users Social characteristics 
A total of 72 participants attended the six evening meetings, which were spread 

between 24/11/13 to 5/12/13. The age and gender distribution were as shown in 

Table 6-1 below. From Table 6-1 it can be seen that slightly more females than males 

took part (39 in total) and the age distribution across the set was concentrated in the 

26-40 and 41-65 age classes. Rather fewer participants were at the lower age range 

and none were either under 18 years or over 65 years. This reflects the national 

pattern of smart phone ownership - in particular only 11% of those aged over 65 years 

own a smartphone (Ofcom, Communications Market Report, 2013). Overall the 

participant cohort reflects a balanced distribution in age and gender, despite the 

uncertainties concerning who would attend on the night.  

 

Table 6-1: Participant Age and Gender distribution 

 Male Female 

Count Column N % Count Column N % 

Age 

group 

18-25 8 25% 11 28% 

26-40 10 31% 14 36% 

41-65 14 44% 14 36% 

65+ 0 0% 0 0% 

 
In order to reflect the broader social status of the sample, participants were asked 

whether they read a newspaper (either in hard copy or on-line) and their first named 

paper taken as indicative. This approach follows the work of Chan and Goldthorpe 

(2007). A wide number of factors contribute to social status including education, 

income, peer influences, employment and more. This method of determining status is 

only approximate but is frequently used in research as it avoids the difficulties 

involved in asking a set of more probing questions on income, education etc. Chan 

and Goldthorpe (2007) use four main newspaper categories and demonstrate that 

social status aligns with the ranking of the papers from (1) to (4).  For example, those 

reading category 1 papers were more likely to be highly educated, in higher income 

households and in high status employment. The examples below concern British 

newspapers only: 

 

1. Broadsheets: Financial Times, Guardian, Independent, Telegraph, Times 

2. Middlebrow tabloids: Daily Express, Daily Mail, Morning Star, Today 

3. Redtop tabloids: Mirror, Daily Star, Sun 

4. Regional, local, and others. 

 

The readership results for the recruited participants are shown in Table 6-2 below. 

These indicate a predominance in the middlebrow and redtop tabloids, with slightly 

more participants reading the redtops overall. The findings indicate 13% read a 

Broadsheet newspaper which suggests a smaller proportion of high social status 
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participants in the group. Market researchers such as Nomisweb1 estimate that 22% of 

the population in Leeds (19% in Yorkshire and Humberside and 22% in the UK) are in 

the higher social grades. We can conclude from this that the sample those in higher 

social grades are less well represented in this sample.  

 

Table 6-2: participant newspaper readership (first named paper) 

First named Paper Paper category Frequency 

Mail 2 22 

Sun 3 20 

Evening post 4 9 

Guardian 1 6 

Mirror 3 4 

Metro 4 3 

independent 1 2 

Sunday times 1 1 

Voice 4 1 

 
A set of further questions was used in the early part of the questionnaire in order to 

determine the participants underlying attitudes. These included questions on: 

 

 Recycling and use of energy related products – the goal being to identify pro-

eco attitudes.  

 Engagement in community/social activities – the goal being to identify pro-

social attitudes 

 Use of social media networking sites – the goal being to identify individuals 

who chose not to participate in sharing information through social media. The 

questions were also used to clarify the specific social media that were most 

used by those who did choose to network.  

 

The results concerning participation in recycling and energy products are shown in 

Figure 6-1. It should be noted that Leeds City cleansing services provide most 

households with a recycling bin in order to meet the Council’s recycling targets and 

avoid financial penalties from the government. As a result it has become much easier 

for households to recycle and this is activity not an indicator of strong pro-eco 

attitudes as it may have been prior to the Councils initiative. From Figure 6-1 it can be 

seen that only one of the 72 participants stated they did not recycle. 22 of the 

participants (approximately a third) stated that they also had one or more products 

designed to save energy, such as a vehicle with an ‘eco’ mode, an inside energy 

meter or other products. Of these, 11 participants had a vehicle with eco mode, 

which is possibly the strongest indication of pro-eco attitudes from the choice list 

provided. This included either an electric vehicle of a vehicle with an eco-mode (for 

example to cut the engine whilst queuing). 

 

Concerning involvement in community activities, 38 of the 72 (53%) indicated they 

took part in a community social group, voluntary work, charity or faith based 

organisations. This reflects a good degree of pro-community attitudes in the group 

overall. Whilst all participants had a smartphone, 11 of the 72 (15%) did not take part 

in social media networking at all (as reflected by use of media such as Facebook, 

Twitter etc.).  

                                                      
1 Census 2011 Approximated Social Grade - Nomis. [online] Available at: 

http://www.nomisweb.co.uk/census/2011/qs611ew [Accessed: 30 Jan 2014] 

http://www.nomisweb.co.uk/census/2011/qs611ew
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6.4 Users’ travel choices 
Finally, participants were asked to indicate their usual method of travel by choosing 

one or more modes from the following list: Bus, car, Train, Bike, Walking and Taxi. The 

results are shown in Figure 6-2 below. The general background to the Leeds City 

region and some of the transport issues are described in Deliverable D7.3 and D3.1. 

One of the most noticeable features from Figure 6-2 is that the group contains very 

few ‘single mode’ users with only 2 stating that they used the car as a single usual 

mode. A high proportion of the group report that they use the bus with one or more 

modes. Comparison to the general population in the Leeds city region is not 

straightforward. This is because the local Government travel dataset is collected only 

for the journey to work whereas this questionnaire asked about usual method of 

travel. Use of the national dataset is also not possible as that is only disaggregated to 

the Yorkshire and Humberside region. However if it is representative, then the 

possibilities to nudge individuals from car use to other modes in the using tripzoom 

type software may not be as high in the Leeds City region as for other areas in the 

region or other regions nationally. These results should also be seen in the context that 

the group contains a majority of category 3 social status individuals, indicating 

particular employment types or economic factors that underlie mode choices.  

Overall there may be particular geographic areas and social groups with a greater 

propensity to use location and incentive based apps than others. 

 

 
Figure 6-1: Use of Recycling and Energy saving technologies 
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Figure 6-2: Usual form of travel by Participants 

6.5 Users perspectives 
The work takes a broad look at two of the innovations of the SUNSET approach, 

namely the use of social mobility services and impacts on motivation to travel more 

sustainably in urban areas, and the use and potential of incentives. The analysis was 

undertaken as follows. Audio recordings of each of the focus groups were 

transcribed and those transcriptions were analysed using a very simple schema of a 

priori issues. With any analysis of qualitative data there is a question of the extent to 

which the analysis of the dataset uses a priori defined terms and the extent to which 

the analysis can identify and is prompted by issues that arise from the discussion. In 

this instance the schema of issues arose from the need to look at the potential of 

SUNSET innovations: social networking based services and the use of incentives and a 

priori themes were used in the analysis. In particular our analysis was designed to 

provide a description of scope and direction and limits to innovation relating to social 

mobility services and incentive services. We analysed to identify:   

 

 the boundaries – that is, the levels of acceptance of different functionalities 

around the social media and location-based services and incentives; 

 unintended consequences both negative and positive some of which 

informed the understanding of boundaries; and finally.   

 future uses and purposes and particularly travel behaviour modification. 

 

In the following sections, the qualitative outcomes from group discussions and related 

quantitative outcomes from the questionnaire are presented together.   

 

6.5.1 Benefits and unintended consequences of applications 

The discussions and questionnaires were analysed to reveal the narratives and beliefs 

about these kinds of applications. In the first instance we established the extent to 
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which users were aware of the social networking, incentive based apps and location 

tracking functionalities. In discussions concerning wider types of phone apps, the 

focus group participants reported using or awareness of five different types of social 

networking and incentive based services. These were: 

 

 functionalities/applications/services that show an individual’s location – 

whether that be their own or someone else’s location;  

 functionalities/applications/services that show the location of services and 

relevant attendant information e.g., opening hours;  

 digital maps; 

 routes taken and sharing with others post and during – ‘Waze’, ‘mapmyrun’ 

etc.; 

 incentives and rewards. 

 

In terms of the commonly used social networking applications, the participants 

reported the following levels of use for Facebook, Twitter and Linkedin. Only a small 

number reported use of other types of applications and in particular, Instagram. 

Facebook is clearly the dominant social media.  

 

Table 6-3: Social networking applications used by Participants 

 Count Column N % 

Networking using 

Facebook 

Don't  use 

Facebook 

4 7% 

Use Facebook 57 93% 

Networking using Twitter Don’t  use 

Twitter 

37 61% 

Use Twitter 24 39% 

Networking using 

Linkedin 

Don't  Use 

Linkedin 

50 83% 

Use Linkedin 10 17% 

 
Some participants reported use of social media in their personal life only; others 

reported that the media was a key part of their business or work life, used for 

advertising services for example. There is a general lack of clarity around use of social 

media and the workplace. Social networking based services transcend domains such 

as ‘home’ or personal life and the workplace. The narratives indicate that some 

people can identify potential benefits to the work environment (keeping in touch, 

advertising) and others can see disbenefits (being tracked during work hours). At 

present however, the overall picture from the narratives indicate that in the 

workplace the use of social networking services is still being negotiated and routinized 

social and normative practices have yet to be established.  

 

Throughout the discussions and within the questionnaires a number of beliefs about 

the benefits and the unintended consequences of these kinds of applications were 

revealed. These beliefs and perceptions coalesced around six areas and included:  

 

 Well-being 

 Fun 

 Increased accessibility and well-being 

 Vulnerabilities 

 Disconnection 

 Privacy 

 

The various beliefs and perceptions about the benefits and unintended 

consequences will be summarised below.  
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Benefits of applications - well-being 

There was much more discussion about the disadvantages and advantages of being 

tracked whilst on journeys. The focus group discussions explored the possibilities of 

using tracking for themselves and for other people. Some people reported that they 

and a close-knit group had all agreed to download a location tracker app and they 

described their use. One participant reported that she was prompted to use a tracker 

application after her father had an accident, 

“..because my dad went to Germany and I freak out because he was in a 

serious accident this time last year, so he can check in and it was nice for me to 

know, because he was driving there so it was nice for me to know that he was safe, 

and to see where he was and stuff in Germany”. Female, 20131127:05  

In the focus groups some narratives demonstrated that for some people, the ability to 

track other people increases the sense of well-being  

“…because it is a safety feature, in the sense that you do feel a bit safe. When 

my dad was abroad I could see where he was, he could check-in, and it is a good 

thing… [S]ometimes my dad sends a request for me to check in, and then you have 

to physically check-in, press a button”. Female, 20131127:1920 

In some discussions focus group participants reported finding this functionality useful 

for tracking people who were travelling abroad and the tracking extended across 

modes and some participants reported using plane scanners to be able to track 

flights that relatives were catching, although principally tracking planes that were 

outbound rather than inbound. This function has obvious uses for intermodality and 

service integration. A further practice reported by some respondents was for couples 

to both download and use tracking applications to be able to follow each other’s 

movements on a local and day by day basis. In these instances the functionality was 

reported to be most useful in those circumstances were there was a lack of familiarity 

with the area that either partner was visiting or when they had to meet up. In these 

circumstances it was reported that the functionality increased efficiency and 

reduced uncertainty around meeting times and reduced anxiety around feeling 

unsafe.  

Benefits of applications – fun 

Others reported the ‘fun’ and pleasure that can be generated by using such apps 

and being tracked. Here one participant reports how she uses it at work as part of a 

long-running joke. 

“yeah, it is mainly if I’m going somewhere that’s a bit bizarre. If I’m driving to 

Birmingham I might check in at the theme park on the way down, just because my 

bosses are looking in, and it’s just a bit of a running joke… We check in at all these … 

different adventure places we check in on our way to meetings… it’s just a bit of fun”. 

Female, 20131127:07 

Another describes how the people in her group using a tracker send each other little 

jokes prompted by where they are, such as,  

“…you can send messages as well, so he can send ‘don’t spend too much 

money in the shops’ because he’ll know that I’m in the White Rose
2
, for example”. 

Female, 20131127:06 

Although not explicitly articulated in the discussions it was clear that people were 

‘churning’ through applications and that there was some enjoyment and pleasure 

from trying new applications.  

Benefits for vulnerable communities – increased accessibility and well-being 

There was much discussion about the benefits and disadvantages of this kind of 

functionality for different communities. Some narratives identified that functionality to 

be able to track children would be useful. However, the participants made a 

distinction between different age groups, articulating different benefits and obstacles 

                                                      
2 White Rose is a large shopping centre. 
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for different age groups. Some argued that it would be great to have this 

functionality to track very young children who go missing. The debate inevitably 

turned to how very young children would use a phone and whether it was socially 

acceptable to ‘chip’ young children in the same manner as valuable pets. However 

in most cases it was thought this was socially unacceptable. It was seen to be more 

reasonable to ask teenage children to download and use such an app so that 

parents could ask for check-in’s at certain times or could track children’s locations, 

 

 
 

Everyone could see an inherent benefit to knowing that your children were where 

they ought to be and not in prohibited spaces or in danger but most could also 

envisage lots of problems and obstacles. The most commonly articulated problem 

was that children may not want others to know their whereabouts and everyone was 

able to think of ways that children could avoid being tracked using this kind of 

application, 

“That’s something that I’m a bit dubious about when you’re talking about 15 

and 16 year olds, because I work with 15 and 16 year olds, and the majority of those... 

if they got a request from the parents saying ‘where are you’… they’d just ignore it” 

Male, 20131127:20 

 

Others identified vulnerable adults including those who were very old and those who 

had learning difficulties, as communities that could benefit in the future from this kind 

of application. One group argued that using some form of tracking application with 

older children with learning difficulties would be useful, 

“…to know that if she has gone off with somebody I know where she is and I 

know that is anything happened I could go and get her within minutes or my 

husband could be in the car to get her. So for children, like you said, yeah, maybe it 

would be good, especially for my daughter.”  Respondent, 20131127:31 

Further discussions identify that applications with the functionality to track location 

could be useful for adults with learning difficulties to maintain independent living. The 

groups identified that this type of functionality could act to complement existing ‘safe 

place card’ schemes in UK cities. This could act to ensure that vulnerable adults 

could maintain independent living but at the same time be ‘watched over’ at a 

distance. Such functionality has the effect of increasing accessibility to services and 

facilities for vulnerable communities and at the same time has the potential to 

reduce the necessity and financial burden of escorting. (Group, 20131127:20) 

Others identify potential uses for people engaged in risky sports in remote or rural 

areas and the use as insurance in case they needed to be found in an emergency. 

Although there is some question about the mobile phone network coverage in 

remote or rural areas.  (Group, 20131128:32.)  

Unintended consequences: vulnerabilities 

In addition there was a great deal of agreement that there were circumstances 

when sharing location increased an individual’s vulnerability. One specific narrative 

Female speaker: I would track my 12 year old’s movements. 

Moderator: Would you, really? You’d like to know where they were 

going, what they were doing. 

Female speaker: Yeah. 

Moderator: Do you think they would like you to know? 

Female speaker: No [laughter]. 

Female speaker: It’s not from a prying point of view. It’s - you know, when 

they miss the bus to come home and they’ve no credit on 

their phone and they don’t text, because they’ve been 

ringing their friends all day. Then that probably would just 

put your mind at rest. Female, 20131204:13 
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was the potential to increase vulnerability to burglary, especially when people tag 

themselves or their homes in photographs and then later post messages about the 

events that they are going out to,  

“because people put all pictures of their Christmas shopping on and saying 

they’re going out, and I never put… like some people say, ‘I’m off on holiday 

tomorrow, I can’t wait.’ I never write anything like that, never” Female, 20131128:21 

A common narrative was about identifying your own home address,  

“I know a few people that have actually tagged their own home address. So 

when it says, ‘I’m at home,’ and it will say, ’25 so and so Avenue’”. Female, 

20131128:21 

 

One aspect of the narrative suggested that people needed to ‘wise up’ to get a lot 

more adept and to develop the skills to use the technology and functionality of social 

networking in a much more astute way. 

“Do you realise the world can see your full address? You’re at home… but this 

is where I live and I’m going out tomorrow, and I just bought a nice 52 inch telly, so if 

you want to come along and burgle it I’m out between 9 and 5. No logic”. Female, 

20131128:21 

Unintended consequences: lack of awareness of tracking functionality 

There was also a great deal of variation in awareness of the location based tracking 

functionality that was used in social media applications. For example, some of the 

participants reported that they had no idea that Facebook could show your location, 

as this excerpt shows: 

 
 

When asked to report their awareness of location tracking by the service providers for 

their phone, the responses shown in Figure 6-3 were given. For this question, 

participants were able to tick more than one response. This was to indicate that their 

initial awareness changed in time or that their choices concerning allowing the 

tracking of their location changed. As can be seen from Figure 6-3, 19 (26%) of the 

respondents were unaware of their location being tracked, either currently or at the 

outset of phone use. Only 16 (22%) had been aware of location tracking and had 

consciously decided to allow it.  

 

One participant (male) explained how he had realised that Facebook was showing 

his location when friend pointed it out to him and he subsequently changed his 

settings so that he was not sharing his location. Thus it emerged that there was a lot of 

accidental as well as deliberate sharing of location for some of our participants both 

because they had accidentally shared and because others had accidently shared 

location with them. The discussion in the focus groups raised the issue of the value 

and worth of sharing in this manner particularly if people had shared their location 

accidently. 

Moderator: Female 1, you didn’t know? 

Female1: No, I don’t actually know [laughter]. 

Moderator: Female 2, did you know? 

Female2: No. 

Moderator: Right, yeah, I understand. So …, you didn’t even know that that 

feature was there. Is that right? 

Female1: I didn’t know you could turn it off. 

Moderator: And what do you think now? Would you turn it off or are you going 

to keep it on? 

Female2: I’ll turn it off if I can find out how to do it [laughter]. Group, 

20131128: 
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Figure 6-3: Participants awareness of location tracking phone functionality 
 
There was also a perceived lack of clarity about the accuracy of the location in 

Facebook both because some locations did not seem to be plausible and also 

because some locations were user-defined as demonstrated in this discussion: 

 

 
 

This personalisation feature had the unintended consequence of on some occasions 

confusing others and detracting from location-based service functionality. In addition 

some people shared location on an ad hoc basis: 

 

 
 

Unintended consequences – disconnected 

The participants were also aware of other unintended consequences of using geo-

location functions in applications to track loved ones and friends and articulated two 

possible unintended consequences. The first was if something had happened but you 

did not know because the app was turned off or deleted,  and the second was if you 

“You can be chatting with someone and it comes up and says where they are. 

Sometimes it’s not always right, and it will say something that isn’t there”. Female, 

20131127:07 

“No, I’m not going to take it seriously sometimes, because you do find some 

people in some really random places that you think that’s not even here, so I 

don’t think that’s true. I don’t use it to rely on it at all”. Female 20131127:8 

 

“…if I’m out somewhere and, I don’t know, if I’ve had a drink and feel 

inclined I’ll just go, ‘oh, I’m in this place, but I don’t follow it religiously”. Female 

20131127:8 
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could observe at a distance harm happening to a relative or friend and not be able 

to be there quickly,  

“…and I see, ‘oh my god, they’re in trouble and they’re abroad’, what do 

you do then? It’s like, you know about it but you can’t get on a plane and go straight 

across there. And it’s like well, what do I do? I know this has happened and heck.” 

Female, 20131127:21 

The narrative turned quickly to the importance of control over who the location data 

is shared with and the respondents articulated the fear that such data could be 

dangerous if it allowed people to be stalked or attacked. 

  “I think that’s quite bad for like, I don’t know, like rapists. If a man was to see where 

a young girl was going, then…” Participant, 20131128:26 

The narratives in the discussions showed insight into how geo-location functionality 

could be used to find people but then questioned how that could be used positively 

to improve the quality of their own lives. Using their own everyday experiences these 

conversations explore the limits and the boundaries of usefulness and acceptability 

and provide useful contributions to the design of applications that have longevity. 

Unintended consequences – privacy and perceived risk 

The awareness of the participants to potential risks and the issues concerning privacy 

were explored through three questions in the questionnaire. Participants were asked 

for their agreement or otherwise with the statements shown in table 6-4 below.  

The responses indicate a good awareness of the accuracy of the data in showing 

phone users’ current position; together will a sense of overall personal risk from the 

location data. An analysis by gender indicated little difference between the 

responses for the three statements.  

 

Table 6-4: Perceived risk from location data 

 No Personal risk 

from location 

data being 

stored 

The data is 

changed so that 

no one can see 

current location 

Location data 

isn’t accurate to 

show current 

position 

R
e

sp
o

n
se

 

don’t know 3 19 10 

strongly disagree 25 5 17 

mildly disagree 22 11 17 

Neutral 10 20 13 

mildly agree 8 7 12 

strongly agree 4 10 3 

Total 72 72 72 

 
However some in the focus group discussions identified issues with privacy and 

expressed a preference not to share location with family members and others, as 

summed up by these comments from participants who said,  

“I was thinking of my daughters deciding to find out where I am half the time, 

on their iPhones and that, horrifies me.” Male, 20131128:33. 

“I don’t know. I don’t want people to know where I am all the time. I’m quite 

an independent person and I don’t need people tracking me, where I am and 

what I’m doing, thank you very much [laughter].” Female, 20131204:15 

 

Throughout all the discussions one consistent narrative is privacy. This is often 

articulated as the right not to share location with others and the right not to have big 

corporations knowing an individual’s location. The discussion extended from privacy 

and geo-location tracking functionalities to privacy and tracking of online activities. 

The sophistication of these narratives is that it is not simply about having privacy – it is 

also about having control and about not having to feel manipulated by advertisers. 

The participants demonstrated an implicit understanding about the ‘creation of 

demand’ and a grievance that the functionalities and applications are not sensitive 
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enough to allow people to filter out unwelcome notifications and advertisements. The 

participants are not against advertisements per se, but against advertisements that 

are geared towards them popping up on totally different websites and ‘following 

them around’ the internet. A further articulation of these discussions is that it is 

necessary to protect vulnerable people including vulnerable adults and children. This 

is people expressing fears for others, ideas about the kind of society they want to live 

in and also fears about themselves as they grow older. Together these narratives 

provide or nuanced insight into the boundaries of acceptability and make 

contributions to the design and use of personalisation and travelling. 

6.5.2 User retention, sustained use and acceptability 

Participants were also asked in the questionnaire about their current use of a range of 

specific location and incentives based services, as follows: 

 

 Navigation aids- e.g. directions on how to get somewhere else 

 Traffic services – e.g. to show congestion with alternative routes 

 Commercial services- e.g. discounts from shops and services nearby 

 Yellow pages – e.g. where the nearest coffee shop is 

 Educational services – e.g. city/museum tour 

 Friends location – e.g. to find friends moving in the area 

 Family location- e.g. a family locator to keep track of young family members 

 Billing services – e.g. ticketing for concert entrance 

 

Example screen shots were shown to assist understanding of the type of functionality 

that may be involved. These images were clipped to remove as much branding as 

possible with the aim of reducing distractions and brand associations. Examples were 

from many different app brands and for both i-services and android. The results on 

current usage are shown in table 6-5 below. From this Navigation Aid services were 

the most used, with Commercial services also popular. The least frequently used 

services were Friends location.  

 

Table 6-5: Reported current use of alternative location and incentive based services 

 

I already use this 

service 

Don't 

know 

strongly 

disagree 

mildly 

disagree 

Neutral mildly 

agree 

strongly 

agree 

Count 

% 

Count 

% 

Count 

% 

Count 

% 

Count 

% 

Count 

% 

Navigation  aid 1 

1.5% 

4 

6.1% 

2 

3.0% 

4 

6.1% 

19 

28.8% 

36 

54.5% 

Traffic  Services 7 

10.6% 

18 

27.3% 

4 

6.1% 

9 

13.6% 

12 

18.2% 

16 

24.2% 

Commercial 

Service 

6 

9.5% 

23 

36.5% 

2 

3.2% 

4 

6.3% 

13 

20.6% 

15 

23.8% 

Yellow pages 5 

8.3% 

21 

35.0% 

4 

6.7% 

9 

15.0% 

12 

20.0% 

9 

15.0% 

Educational 6 

9.1% 

28 

42.4% 

5 

7.6% 

11 

16.7% 

6 

9.1% 

10 

15.2% 

Friends location 6 

9.1% 

44 

66.7% 

4 

6.1% 

4 

6.1% 

3 

4.5% 

5 

7.6% 

Family location 9 

15.3% 

32 

54.2% 

1 

1.7% 

6 

10.2% 

4 

6.8% 

7 

11.9% 

Billing service 7 

11.3% 

23 

37.1% 

5 

8.1% 

3 

4.8% 

12 

19.4% 

12 

19.4% 

 
All the focus group participants had an application which showed the location of 

services. There was a great deal of variation in the level of commitment to the 

applications however. For a number of people the applications had come with the 
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phone such as ‘maps’ on Android and Apple phones. These were ‘default’ 

applications and services. Others had deliberately sought out and downloaded 

applications that could show location. The group discussion revealed a number of 

narratives around applications with different service locations. Many of these apps 

were developed and marketed by one particular company to show the nearest of 

their outlets to the user but the narrative suggested people used them for general 

way-finding. There was a narrative showing that the maps of services were used to 

improve time scheduling and to be able to plan multi-stop journeys and improve their 

time-use. Another narrative suggested that people found one of the biggest 

drawbacks to these kinds of apps was when the value of the app relied on accuracy 

and the accurate updating of information. Applications or functionalities that show 

the location of services and are mostly using spatial address do not necessarily 

change rapidly, however apps which find the lowest costing service e.g., tyre services 

or petrol prices rely on accurate updates. Once the app stops being updated or 

stops being accurate for another reason it is of less use and less value to the user. 

One unintended outcome is that many people are ‘churning’ through applications 

but also that the user and potential customer becomes more wary of such apps in 

the future.  

“I had one for the cheapest petrol station nearby… and you can search 

within say five miles of where you live. I think that’s really good. The problem was it 

used to stop updating so I don’t have it anymore… I was a bit miffed off with the app 

and I actually deleted it. It was lying to me, virtually”. Male, 20131127:09. 

“I end up putting them on and then taking them off because I get annoyed 

with them... Because I get too many updates. Drives me mad. So I’ve got a select 

few now. I’ve got the RAC one that helps you if you’ve got like roadblocks and stuff 

going on, if you know you’re going on a particular route, you can check that out”. 

Female, 20131128:9. 

 

This is indicative of a young or less mature market and seems to suggest that retention 

is not a main or high priority among some commercial application developers or that 

they have not developed the commercial business model to support the required 

level of information accuracy. What we did find are narratives that suggest a 

willingness to engage in behavioural change around fuel if the price means that 

there is a benefit to the individual. This indicates a potential for engagement with 

new less polluting fuels and the potential to include such strategies in sustainable 

travel plans using Social networking and Location based services. However to include 

such measures into policy implementations requires the applications and 

functionalities to inherently promote user retention. It is the longer term behaviour 

change that will deliver the aims on sustainable travel behaviour and CO2 reduction.  

Incentives and Corporate Social Responsibility 

Concerning incentive based functionalities and applications, these were represented 

in the questionnaire as ‘Commercial Services’ and examples include the offering of 

discounts from shops and services nearby. Participants were asked for their views on 

the following statements: 

 

 This could be useful if it was aimed at all people, with many interests, likes and 

dislikes 

 The service could be useful if it was tailored to me (i.e. my interests, likes and 

dislikes) 

 I would be willing to share my interests, likes and dislikes (by entering them into 

the app) so that this service could be developed 

 I would be willing to share my interests, likes and dislikes (by having them 

automatically detected) so this service could be developed 
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The aim of this analysis was to assess 1) how important tailored services were relative 

to services developed with a more broad spectrum appeal and 2) whether 

individuals preferred to ‘be in control’ in terms of entering data on their own interests. 

The results are as shown in table 6-6 below. From this it can be seen that there isn’t 

evidence of strong preference for tailored services over generally attractive services, 

although the overall tendency was towards a view that these types of services were 

not strongly appealing. However, in terms of mechanism through which personal likes 

and dislikes are shared (either automatically or with user control), the strong 

preference was for user control with manual data entry.  

 

Table 6-6: Usefulness of Commercial services 

 don't 

know 

strongly 

disagree 

mildly 

disagree 

Neutral mildly 

agree 

strongly 

agree 

Count Count Count Count Count Count 

Commercial 

services – useful if 

aimed at all 

5 23 6 15 16 5 

Commercial 

services – useful if 

aimed at me 

8 22 6 13 15 6 

Commercial 

services – willing 

to manually share 

likes 

4 26 6 11 19 4 

Commercial 

services – willing 

to have auto 

detection on likes 

2 42 4 6 10 5 

 
The narratives of the focus groups suggested that there is a wide variation in 

awareness about and the use of vouchers based incentive schemes. Some of the 

narratives suggested that participants used voucher and incentive schemes 

extensively and were skilled at coordinating between them and also skilled at setting 

options to ensure they were aware of the incentive schemes available in their 

location and also those incentive schemes that were relevant to their needs and 

preferences.  

“I get a localised on for Leeds, and then you get a more regional one for 

everywhere else”. Respondent, 20131128:28 

“I use Groupon (inaudible 0:13:35) and they always have to know your current 

location to tell you what offers are in your local area”. Female, 20131204:09 

“I’ve got my Voucher Codes and that’s really good. Every week it has like so 

many deals… For me that was really good. I use that, because if you go somewhere 

like I never pay full price”. Female, 20131128:8. 

“Because you don’t need to when you’ve got apps because you just go in 

and even if you haven’t got it on your apps you just search it anyway, you go on 

Google, search vouchers for wherever and it brings up the best deals anywhere”. 

Female, 20131128:9. 

There are other narratives concerned with the targeting of incentives and the 

marketing schemes. One narrative is about the unintended consequences and 

invasion of privacy,   
“I’m a bit worried about like Google and stuff, if they know exactly where you 

are they can target adverts at you and stuff for things that… I know they think they’re 

doing you a favour but you don’t always want, you know, like… pestering you with 

stuff that… so sometimes I think Google can do without knowing where I am” 

Participant, 20131128:27 
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Another participant argues that it is not just about privacy and articulates a view that 

it is intrusive and also manipulative.   

“Well otherwise they’re trying to manipulate you essentially, aren’t they? 

They’re trying to manipulate your life in the finest details which is where you’re happily 

walking along, what you happen to be looking at, and it is very intrusive if you think 

about it. It’s not just about privacy, it’s about control and manipulation. That’s 

essentially what they’re trying to do”. Participant, 20131128:28 

The discussion goes on to conclude that if asked about the adverts you want to see 

or to follow you then that might be more acceptable and someone argues that 

Wowcher approach is much more acceptable, 

“They’re not constantly pestering you and pushing it in your face, you can go 

and see if there’s anything like that that you want today. Same with Wowcher, I 

always used to wait and it comes through the next day, if there’s nothing on you 

delete again, or you can just stop the emails, you don’t have to be bombarded with 

them”. Respondent, 20131128:28 

“I always turn my notifications off because I don’t – you know like your 

shopping ones, so that you don’t get a thing every morning telling you what the 

newest offer is and stuff like that. I always turn those off. I can’t be bothered with 

them. I’ll look at them when I want to look at them, not when they’re telling me to.” 

Female, 20131204:22 

Someone points out that vulnerable adults often ‘fall’ for the marketing tactics and  

“they’ve got into using computers and things, and when they get an email or 

they use an application they think its and invite then to go and buy this, buy that.” 

Respondent, 20131128:29 

“that even if it says 18, 17, with ages as well, kids can just click on it and 

create…” Respondent, 20131128:29 

Sentence is finished by another respondent who adds “yeah can you confirm your…” 

and another participant who says “yeah, can you confirm you’re 18? Bang. Done. 

There’s no check on anything”. Respondent, 20131128:29 

 

Narratives seem to suggest that people are looking for more Corporate Social 

Responsibility, in addition they are finding their own way to manage the volume of 

contact and marketing by using different email addresses for different domains. 

Others argue that the filter and blocking options are too fiddly. All these narratives 

point to opportunities for future application design. 

 

The narratives suggested that voucher and incentive based schemes that provided 

strategic benefit to financial management were of particular interest but that this 

appeared to be confined to people with available search time.  

 

The group discussions also brought up experiences around using other forms of 

incentive-based scheme, specifically those aimed at travel and exercise such as 

‘Mapmyrun’, Endomondo or STRAVA. These narratives are interesting for providing 

insight into how people respond and how these functionalities can be used in 

promoting sustainable travel. The narratives showed that social networking services 

presented in a competitive environment have a limited appeal,  

“When I used to go out on my bike. You can see where you’ve been, how 

long it took. But you had the choice of, you know, wishing to share it onto Facebook 

if you wanted… I think that’s why I deleted it in the end. I was too embarrassed 

[laughter]… Because you think, ooh, that wasn’t right good. I suppose if you did a 

really fast time, yeah, you can put it on, but if you’re just out for a saunter and you 

stop and have a drink and stuff, people think, oh, she’s been ages [laughter], so I 

didn’t share it. I just liked the (inaudible 0:17:57). Female, 20131204:11 

“Yeah. People might think. God he’s only been out. He’s been out an hour 

and he’s only round the block. People can see where your start point is so they can 

see where you live, and then they’ll know, it’s him that does that”. Male, 20131128:25 
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“Yeah, I used the Nike one before and I got to the end of my run and found 

that it stopped half way through… it’s really frustrating, so yeah, I got rid of it”. Male, 

20131127:13 

“I like to share it as well, because I am a rugby player so I always share it onto 

the Facebook page of the rugby team and say ‘what are you lazies doing’”. Male, 

20131127:13 

 

It is possible to see that not everyone finds the prospect of their performance being 

observed to be attractive. The indications here point to the need to be able to 

estimate what proportion of the population and which population segments 

responds positively to this kind of stimulus. As these narratives show some people find 

it burdensome to be observed. These narratives cast some doubt on the longevity of 

such motivational schemes and that insight contributes to the understanding of how 

to build in competition or sharing based implementations in the design of ‘Smarter 

Choices’ and Sustainable Urban Travel Plans.   

 

Other narratives show how lack of control over the sharing can promote feelings of 

dislike and withdrawal from the application.  

“A couple of months, but I found it annoying, to be honest, because 

obviously it updates your status all the time and I wasn’t really bothered for people 

seeing what I’d managed to run. I was just doing it for myself. Moderator: Did you 

choose to share it then or did it do it automatically? Female speaker: It did it 

automatically, and I couldn’t work out how not to share it, so I deleted it. 

20131204:11 

“Initially, I was trying to do a bit of fitness and doing a lot of walking, so I 

wanted to know how far I’d walked and see if I could improve, similar to what he 

was saying with the bike, to try and improve on your time round the particular 

course.  But I never really got into it at all, I probably only used it about three or four 

times.  I can’t remember the name of it.  If I look on the internet I’m sure I’d find it 

straightaway.  But anything I don’t use I tend to just bin off”. Male, 20131225:15 

 

Further narratives show the importance of perceptions of change and usefulness.  

Lack of change in performance or in circumstances of routinized journeys may 

detract from the attractiveness of the application. If there is little change to see or 

little opportunity to change actual travel then it is more likely that the application will 

be deleted rather than it using battery and clogging emails.  

“No, because I do the same thing every day, don’t I, so once I’d done it a 

couple of times I thought, oh, it’s not going to change”. Male, 20131127:14. 

On the other hand quite small changes in the time taken can be valued and 

applications and functionalities that are able to advise on that can be found to be 

useful.   

 “It learns where you live and it learns where you’ve been, and it tells you how 

long it’ll take you. So like today it took me 16 minutes to get to work. Yeah it estimates 

how long it should take you to get to work as well, depending on how traffic is as well 

throughout the day… it doesn’t show you a rout, it just tells you how long. It’ll follow 

you to certain destinations and then if you’ve been there more than once it’ll tell you 

times and it’ll just sort of remember that you’ve been there and it’ll tell you times on 

the day. So it could be like 16 minutes today and it might be 25 tomorrow… you can 

do it bus, cars, taxis, walking, anywhere, and you can choose like how to get 

somewhere”. Male, 20131128:11 

 

The usefulness relates to the impact on the reliability of arrival time and the 

importance of the arrival time to the individual and their particular journey. A more 

general picture of the usefulness of traffic service apps is demonstrated by responses 

to the following statements (see Table 6-7): 
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 This could be useful if it was aimed at all people, with many interests, likes and 

dislikes 

 The service could be useful if it was tailored to me (i.e. my interests, likes and 

dislikes) 

 I would be willing to share my interests, likes and dislikes (by entering them into 

the app) so that this service could be developed 

 I would be willing to share my interests, likes and dislikes (by having them 

automatically detected) so this service could be developed 

 

Table 6-7: Participants views on traffic service apps 

 don't 

know 

strongly 

disagree 

mildly 

disagree 

neutral mildly 

agree 

strongly 

agree 

Count Count Count Count Count Count 

Traffic services – 

useful if aimed at 

all 

5 23 8 16 11 4 

Traffic services – 

useful if aimed at 

me 

6 20 5 20 12 4 

Traffic services – 

willing to manually 

share likes 

4 22 7 14 15 5 

Traffic services – 

willing to have 

auto detection on 

likes 

2 36 10 9 5 5 

 
A similar pattern of responses is seen to that for Commercial services, with a skew 

towards disagreement on their usefulness, however the extent of the disagreement is 

less pronounced than for commercial services. The preference for tailored services 

was again marginally evident but no convincing differences in opinions on this are 

seen in the data. As for commercial services, the preference is for manual sharing of 

likes/interests rather than auto-detection of these.  

6.5.3 Future application use  

In terms of the broader picture concerning development of location and incentive 

based applications, the participants were asked in the questionnaire to indicate the 

likelihood of using a range of apps in future. Their responses to the question ‘I would 

use this service in future’ and the presentation of the screen shots described in section 

6.6 are given in table 6-8 below.   

 

Table 6-8: Participants views on future use of services 

 don't 

know 

strongly 

disagree 

mildly 

disagree 

Neutral mildly 

agree 

strongly 

agree 

Count Count Count Count Count Count 

Navigation 1 1 1 8 18 38 

Traffic services 3 8 1 17 19 21 

Commercial 

services 

3 16 1 7 17 25 

Yellow pages 3 6 7 16 15 15 

Education 3 13 6 13 21 13 

Friend tracking 4 36 4 8 8 7 

Family tracking 7 12 3 11 14 17 

Billing 4 14 4 11 15 19 
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There is some evidence of polarised views on several of the services. Billing and 

commercial services were disfavoured by a number of participants but also favoured 

strongly by others. Navigation services appeared to be most consistently favoured for 

future use. Yellow pages and traffic services were also strong candidates for future 

use.  It is worth noting there is some correspondence with Table 6-5 as these are also 

services that are currently well used. The service least likely to be used in future is 

friend tracking.  
 

However, the willingness by members of the public to have their location tracked in 

order to develop and maintain such services is key to their future success. Given the 

issues raised in the focus groups concerning privacy, the participants were also asked 

in the questionnaire for their responses to the statement ‘I would allow my position 

data to be used to develop this service’. The responses are as shown in Table 6-9 

below. These again indicate some polarised views, but an overall skew to disagreeing 

to share their location data. Participants were most willing to share location data for 

Navigation services and Traffic services. They were least willing to share for the 

development of Educational services.  Some inconsistencies are seen with the 

information in Table 6-8 above – for example participants were not likely to want to 

use Friend tracking apps, but had some willingness to share their location for service 

development.  

 

Table 6-9: Willingness to be tracked for service development 

 don't 

know 

strongly 

disagree 

mildly 

disagree 

Neutral mildly 

agree 

strongly 

agree 

Count Count Count Count Count Count 

Navigation 1 14 6 15 15 14 

Traffic services 4 17 7 12 14 13 

Commercial 

services 

4 30 6 11 9 10 

Yellow pages 0 19 5 18 10 7 

Education 4 39 6 9 7 3 

Friend tracking 4 22 5 11 11 11 

Family tracking 4 27 8 16 5 7 

 
A further important factor for the future concerns the business model that may be in 

place - particularly concerning which third parties should have access to location 

data (either on the basis of cost or commercial grounds).  The participants were 

asked for their views on this and in particular, the levels of trust they have in different 

parties who may be involved in a future business model for location and incentive 

based services. Through the questionnaire, they were asked to respond to the 

following statements: 

 

 I would trust all commercial companies to store and handle the data securely 

if they had access to it 

 I would trust all government agencies to store and handle the data securely if 

they had access to it 

 I would trust transport suppliers (e.g. bus or rail companies) to store and 

handle the data securely if they had access to it 

 
Responses are indicated in table 6-10:  
 

Table 6-10: Responses concerning trust in alternative stakeholders to store and handle 

location data 

 don't 

know 

strongly 

disagree 

mildly 

disagree 

neutral mildly 

agree 

strongly 

agree 

Count Count Count Count Count Count 
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Commercial 

companies 

4 43 15 3 2 5 

Government 

agencies 

3 30 16 7 10 6 

Transport 

suppliers 

4 27 24 9 4 4 

 
A degree of skew towards participants being unwilling to trust all three stakeholder 

groups can be seen in Table 6-10. Most willingness to trust was seen for Transport 

suppliers, whilst least was for commercial companies. The picture was least clear for 

government agencies with polarised views – some being willing to trust and others 

clearly unwilling to do so. Overall the results point to a need to build greater levels of 

trust by the public in stakeholder groups, in order for a future business model to be 

successful.  

 

These results complement those obtained from related questions concerning the 

future business model for location based data. Participants were asked for their views 

on the following statements (Table 6-11): 

 

 Government and official bodies should be able to access the data for 

reasons of public good 

 Commercial organisations should be able to access the data without 

payment to develop products that consumers want 

 Any organisation (government, commercial companies, researchers etc.) 

should be able to access the data by paying a fee 

 The data should be stored by a non-commercial company with laws on how it 

is stored and who can access it 

 

Table 6-11: Participant views on location data governance 

 don't 

know 

strongly 

disagree 

mildly 

disagree 

Neutral mildly 

agree 

strongly 

agree 

Count Count Count Count Count Count 

Official access for 

public good 

1 16 11 14 18 12 

Commercial 

access without 

fee 

2 45 15 6 4 0 

Commercial 

access with fee 

2 40 8 10 5 7 

Non-commercial 

storage with 

regulation 

4 9 1 10 17 29 

 
The most favoured model for data governance is that of non-commercial storage of 

data with regulation on how it is stored and who can access it. This contrasts with 

views on access by commercial organisations, either for a fee or without a fee. The 

emerging theme is that participants are mistrusting of commercial organisations and 

prefer a business model based on regulation, with non-commercial organisations 

holding their data.  

Novelty and user retention  

A further narrative is about the uses of applications and the shelf-life. Pestering and 

lack of need means that a great number of applications are discarded. Novelty 

value means that a great number of applications are tried – downloaded but then 

accuracy problems, redundancy – lack of need in users life, and pestering/over-

burdening-high-maintenance means that they are uninstalled or deleted. This is 
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indicative of a very young market. It is apparent that ‘brand loyalty’ and retention of 

users does not seem to be a high priority for application developers. It appears to be 

a market that current thrives on novelty value and a large number of small payments. 

This kind of market will not last forever, and presents an opportunity to develop into 

areas of brand loyalty and retention. It also provides a unique problem for those 

wishing to implement mobile phone based applications in a policy context or as part 

of a policy implementation. Leading to a situation whereby the easiest business 

model to follow in policy contexts is an application is tied to a spatial area rather than 

to the user themselves. The tie to the area provides the longevity and is not 

vulnerable to fashions in use and ‘churning’. It is obvious that this area presents a 

number of opportunities to develop innovative and novel business models using 

commercial and public or state partnerships.  

6.6 Concluding remarks  
The Leeds Living Lab looked at the impact of types of applications and technological 

systems exemplified by tripzoom in the SUNSET approach. A mixed method approach 

used six focus groups and questionnaires, with 72 participants recruited using a 

professional recruiting service. Overall the participant cohort reflects a balanced 

distribution in age and gender with few high social status participants in the group. 

The group contained very few participants who only used a private car as a means 

of transport. It is worth noting that there may be particular geographic areas and 

social groups with a greater propensity to use location and incentive based apps to 

make more sustainable choices than others. 

 

The analysis presented has been structured to identify and explore  

 the boundaries – that is, the levels of acceptance of different functionalities 

around the social media and location-based services and incentives; 

 unintended consequences both negative and positive some of which 

informed the understanding of boundaries; and finally.   

 future uses and purposes and particularly travel behaviour modification. 

  

The main findings and conclusions are as follows:  

 

Over a quarter of the respondents were unaware of their location being tracked, 

either currently or at the outset of phone use. Less than a quarter had been aware of 

location tracking and had consciously decided to allow it. There was a lot of 

accidental sharing of location for some of our participants both because they had 

accidentally shared and because others had accidently shared location with them. 

 

The participants demonstrated a good awareness of the levels of accuracy of the 

location tracking data and demonstrated some scepticism about the accuracy but 

also identified some applications where phone users’ current position was shown very 

accurately. However there was a simultaneous belief that there could be some 

personal risk from the location data if it were abused by others or unwittingly shared. 

 

The quantitative survey using questionnaires assessed which location and incentive 

based services are most favoured. In this survey we found that the Navigation Aid 

services were the most used, with Commercial services also being popular. The least 

frequently used service was the Friends location type of app. 

 

The willingness by members of the public to have their location tracked in order to 

develop and maintain such services is key to their future success. The research 

indicated polarisation of views, but an overall skew to disagreeing to share their 

location data. The results here indicate a need to build greater levels of trust by the 

public in stakeholder groups in order to build a successful future business model. This is 

of significance if local authorities and national government transport providers wish to 
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use these kinds of apps in policy implementations. The potential of location-based 

apps to provide personalised information is highly significant for campaigns and 

implementations designed to improve the sustainability of travel behaviour however, 

it will be important to first overcome the concerns people have of their location 

being tracked.   

 

This work identified that there are some positive beliefs about the use of social media 

with location sharing and also among some there were also practices. These beliefs 

and practices included the ability to improve well-being; to be fun to use; and to 

have the potential to improve accessibility for some vulnerable groups and thereby 

to improve well-being. 

 

The work also identified some unintended consequences of using the apps. These 

included increasing vulnerabilities, e.g. making people vulnerable to stalkers or 

attackers; disconnection and issues around the invasion of privacy. 

 

The use of qualitative methods allowed the development of the usual narratives 

around privacy. In this work we identified that the narrative around privacy also 

included beliefs about feeling in control and feelings around being manipulated by 

advertisers. We identified a degree of resistance to personalisation of advertisements 

and a dislike of advertisements that ‘follow’ people around the internet. This kind of 

personalisation of services looks very attractive to advertisers but the degree of dislike 

suggests that this type of personalisation would have to be managed extremely 

carefully if it were to be used in everyday travel practices to avoid unintended 

negative consequences. 

 

Adding to the discussion on the use of personalisation of advertisements and 

travelling was a set of narratives around the retention, life-cycle and staying power of 

individual applications. The practices revealed in the narratives suggest that if there is 

too little opportunity to change actual travel then it is more likely that the application 

will be deleted rather than it being retained because it will use battery and clog 

emails with unwanted messages. However, quite small changes in the time taken can 

be valued and applications and functionalities that are able to advise on that can 

be found to be useful.   

 

Novelty value means that a great number of applications are tried – downloaded 

but then accuracy problems, redundancy – lack of need in user’s life, and pestering 

leading to perception of over-burdening the user and being high maintenance 

means that the app is uninstalled or deleted. This is indicative of a very young market. 

It also provides a unique problem for those wishing to implement mobile phone 

based applications in a policy context or as part of a policy implementation where 

staying power and long life-cycle are of more value. 
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7 Main lessons learnt 
In this chapter a number of important lessons learnt are digested with respect to the 

evaluation process itself and the evaluation outcomes. The lessons learnt can provide 

valuable input for other innovation projects and stakeholders in the field of incentive-

driven mobility service development and exploitation and accompanying policy 

schemes.  

7.1 Process 

7.1.1 Evaluation framework 

Within the SUNSET project, the Living Labs included an iterative design loop with the 

development of new innovative software services targeted at end-users. We chose to 

design mini-experiments to focus on addressing specific research questions within 

specified target groups. We learned that this approach offered us considerable 

flexibility in the design, timelines and operation of the experiments and enabled us to 

exploit the resources available to the fullest, so that we were able to put the project 

innovations to practice and to answer to the assigned research objectives. 

 

Moreover, the focused experiments enabled us to address specific Living Lab 

dependant policy relevant topics. In the Gothenburg case the first experiment was 

built on the local introduction of a congestion charge for cars. Moreover, we were 

able to target the experiment to a specific group where a behavioural change could 

be expected (i.e. the challenge to avoid peak hours was sent to users showing high 

car use and for the challenge to cycle users that already used the bike were 

selected). In this way the effectiveness of the challenge and the full extent of a 

behavioural change could be evaluated. 

 

From the technical trial we learned that in order to capture the base case of travel 

behaviour, asking participants to install the tripzoom app and use it for two weeks is 

not the most effective approach. This created a burden of effort on the participants 

with little added value to them and therefore the risk participants dropping out. On 

reflection, for the benefit of the analysis we would have risked travel behaviour data 

with an unknown quality in terms of amount of noise and reliability. We chose to ask 

participants about their regular travel behaviour in a questionnaire to limit the load 

on participants. Moreover, in the questionnaires we were then able to also get the 

background and rationale behind the travel behaviour of participants. 

 

With only one or two experiments running in parallel per Living Lab, the Living Lab Co-

ordinators could focus their full attention on the design of the experiment, the 

recruitment and selection of the target group, the operation of the experiment and 

the necessary corrective and retaining activities during the experiment.  

 

From the evaluation workpackage, WP6, a comprehensive experimental design for 

the implementation of a range of incentives was proposed. However in practice, a 

compressed timeframe and introduction of an iterative design loop meant that a 

more simple and streamlined experimental design was adopted.  This highlighted the 

difference between what is practical and feasible with a research/development 

living lab and the more sophisticated approach that is feasible with a ‘finished’ 

software product in a demonstration living lab. Adopting a sophisticated 

experimental design with a less mature software application is likely to result in a loss 

of resources (i.e. dropping out of participants and overload on the Living Lab co-

ordinator). 
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7.1.2 Analysis 

Within the evaluation workpackage, WP6, an innovative evaluation approach to 

capture the impacts of a tripzoom type of application was proposed. This included a 

wide range of indicators for different potential transport and other impacts, and to 

reflect further facets such as the success of the social media concept and the 

operational success of tripzoom. The evaluation framework was designed to be 

applied in a flexible way and with the option to select a subset of the indicators 

according to the specific living lab features. In practice, the quantity and quality of 

the data available meant that a ‘light’ application of the evaluation framework was 

most appropriate, concentrating on a small number of key indicators, such as time of 

departure, travel time and perceptions of the system.  

 

We learned that with a mixed-methods research approach (I.e. using questionnaires 

to retrieve users’ characteristics and rationale behind their travel behaviour and 

building on these results using the data retrieved from the tripzoom app) the 

recruitment efforts and retaining activities in the Living Labs are best appreciated. It 

proved to be incomplete to solely rely on tripzoom for travel behaviour data due to 

unreliabilities and the noise in the data. We learned that combining the data from 

tripzoom and questionnaires over the course of the Living Labs provided us with both 

observed behaviour (i.e. from tripzoom) and user characteristics and rationale (i.e. 

from questionnaires). This approach enabled us to fully exploit the input and data of 

the limited number of Living Lab participants and to measure within-subject changes 

that suggest macro-level effects in the different cities in case of a larger up-take of 

the tripzoom app. 

7.2 Objectives  
The central concept of the SUNSET project was to achieve a balance between 

system goals regarding congestion reduction, increased safety, environmental 

protection and personal well-being by influencing personal behaviour using positive 

incentives. Using meaningful and targeted challenges on the basis of actual travel 

patterns, the Living Lab participants were challenged to change their travel 

behaviour. Users themselves indicate not to have changed their behaviour, however 

the travel behaviour data collected by the tripzoom app proves otherwise. We 

proved it to be possible to change people’s behaviour with the help of incentives. 

These are the main lessons learnt concerning the SUNSET objectives: 

7.2.1 Congestion 

Challenges to relieve congestion related problems in the Living Labs cities focused on 

changing travel modality and departure time outside peak hours. The challenges 

showed it is possible to change travel behaviour. The greatest success was in 

encouraging participants to change towards using the bike more often. However, 

only a limited part of this change was to the expense of the car. The challenges in 

Gothenburg showed that participants were willing to shift from bus to bike. 

Participants were less willing to change from using the car towards using the car, but 

also here a slight behavioural change was observed in favour of using the bus.  

 

The challenges to change departure times also resulted in behavioural change. The 

morning peak was shifted half an hour earlier in Gothenburg and broadened in 

Enschede.  

7.2.2 Environment 

It was difficult to demonstrate clear environmental effects as a result of the data 

collected from the experiments and challenges focussed on modality-changes 

towards sustainable modes of travel. A further refinement of the application to 
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include more granular mode information such as the type of car owned/used by the 

user may allow improved data quality to support this in future. 

 

CO2-emission may not be the most appropriate indicator for environmental impact to 

users. The emission of CO2 is not regarded as a sole representative of the 

environmental impact that travel has. Although the users in Gothenburg claim to be 

aware of the CO2-emission, only 7% of users had an idea of the CO2 an average car 

emits per kilometre. Further, since travellers generally had only limited knowledge 

about CO2-emissions, the added value of providing travellers with feedback 

information that contains exact figures on their own CO2-emission is limited in most 

cases. However we noted the use of this type of feedback in other information 

systems (for example in the case of air travel) and that over time, more users may 

appreciate this type of data for their travel pattern.  

7.2.3 Well-being 

Health is considered to be very important in the personal life of travellers, but an 

improvement to the tripzoom system would be needed to provide more insight in 

how health issues could be related to an incentive to alter travel behaviour. Tripzoom 

did provide information on calories burnt, but only a limited number of users can 

relate to this as an indicator of health. The amount of physical exercise relative to the 

recommended daily amount may be a more appealing indicator.  

7.3 Innovations 

7.3.1 Personal mobility patterns 

We have demonstrated that it is possible in real life settings to create personal 

mobility profiles on the basis of 24x7, automated measurement of significant outdoor 

displacements (trips) with help of modern Smartphone sensing technology. The 

challenge here is to balance measurement quality with battery consumption and 

end-user expectations and create acceptable settings that are robust against 

contextual differences, device specific characteristics and a variety in the demands 

of users. 

7.3.2 Intelligent distribution of incentives 

Intelligent distribution of incentives is a key capability in an approach to positively 

encourage users to change behaviour. We showed that it is possible to define and 

issue pin-pointed and tailored incentives to (groups of) users with certain 

characteristics utilizing definable condition statements. However, it has proven 

difficult, irrespective of our user-centred design, to find the ‘sweet spot’ of users who 

are interested in mobility, open to behavioural change and who trigger on the 

incentive possibilities and rather broad functionality of tripzoom. 

 

The experiments gave us new insights in providing incentives to users. It was seen that 

it is favourable to embed incentive-distribution type of systems in a broader 

communication campaign and behavioural change process, continuously 

stimulating and encouraging people to keep them involved and committed. This 

means that efforts has to be put in the design process of incentives, that aligns with 

the communication strategy, message and approach and aligns with the 

behavioural change process and the stage of change individuals are in. 

 

Another lesson is that users need time to adapt to a challenge. The experiments in 

Gothenburg to reduce congestion, improve the environment and personal well-

being showed that the behavioural response to a challenge increases over the 

course of the challenge. Moreover, the challenge in itself (i.e. raising awareness 
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concerning one of the SUNSET objectives) proved to be a very important factor itself. 

Rewarding winning the challenge and personalizing the challenge will further 

improve the results. Users indicate that providing information related to their travel 

behaviour has the potential to change behaviour, provided that the information is 

personalized to the user’s preferences and circumstances. 

 

An important learning point is that the way in which a congestion challenge and 

corresponding reward is designed, scoped and described in the system matters in 

attracting and involving users. It is thus of influence on the size of the user group that 

takes up that challenge. So although a particular challenge should be applicable to 

a set of users given their behaviour and interests, the effect of precise timing, scope 

and description of the challenge will always lead to lower uptake than anticipated or 

designed for. The consequence is that ‘one-size-does-not-fit-all’ creates a 

management issue in designing and issuing a portfolio of targeted challenges. This 

means that the role of the Living Lab Coordinator (or more in general: a challenge 

controller) should not be underestimated and whenever stakeholders are planning 

for these kinds of challenge-reward systems for congestion reduction, emphasis 

should be laid on properly educating and instructing the person in the role of 

designing the challenges. It is difficult to design challenges that are fair to all users. 

7.3.3 Social services 

In general users seem to be interested in using social networks in transport mainly for 

receiving information concerning their personal trips rather than providing information 

to the community. Users indicated that it would be interesting for them to receive 

information about conditions in the traffic system (e.g. road works and events) that 

are of particular interest to their trips. Over the course of the Living Labs users reported 

that they chose not to share their mobility profile or their achievement. Moreover, 

they indicated they were only slightly interested in sharing their travel experiences 

with others. On the other hand, users reported they were more interested in sharing 

their mobility information and challenge with others to travel more sustainably within 

a smaller group of family, friends and/or colleagues. It is therefore recommended to 

closely align with existing social networks. 

7.4 Outlook 
The focus groups in Leeds showed a polarisation of views under participants in their 

location being tracked, but an overall skew to disagreeing to share their location 

data. There is a need to build greater levels of trust by the public in stakeholder 

groups in order to build a successful future business model. This is of significance if 

local authorities and national government transport providers wish to use these kinds 

of apps in policy implementations. The potential of location-based apps to provide 

personalised information is highly significant for campaigns and implementations 

designed to improve the sustainability of travel behaviour however, it will be 

important to first overcome the concerns people have of their location being 

tracked.   

 

We identified a degree of resistance to personalisation of advertisements and a 

dislike of advertisements that ‘follow’ people around the internet. This kind of 

personalisation of services looks very attractive to advertisers, but the degree of 

dislike amongst users suggests that this type of personalisation would have to be 

managed extremely carefully if it were to be used in everyday travel practices to 

avoid unintended negative consequences. 

 

It would be fruitful for the next generation of mobility profiling Apps and services that 

use this 24x7 automated sensing technology, such as tripzoom, to simplify the use 

case to properly manage user expectations. Because measurement accuracy in the 
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sensing wasn’t flawless, the user was sometimes presented with erroneous 

information. Within SUNSET this has led to a need for intense manual activity and 

involvement by users, impacting on retention rates and the adverse outcome of users 

dropping out. 

 

Tripzoom has delivered a solid basis and technological engine for next generation 

products and services that (with more focused functionality and the involvement of 

other stakeholders) will be commercially exploitable in either localized or specific 

markets around smart travel. The future potential to create macro-level effects on 

either congestion, sustainability, safety and personal well-being has been 

demonstrated. 
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8 Conclusions 

8.1 Reflection on SUNSET objectives 
The central concept of the SUNSET project was to try to achieve a balance between 

system goals by influencing personal behaviour using positive incentives. Therefore a 

number of (technological) innovations were developed and introduced in the SUNSET 

Living Labs via the tripzoom software-as-a-service. Tripzoom has created effects in its 

user base on a personal and group level, for example, travel at different times, using 

different routes and travel using alternative modalities. However, statistically 

significant proof of city-level effects regarding congestion reduction, increased 

safety, environmental protection and personal well-being of citizens could not be 

clearly reported. 

 

The approach taken in each of the Living Labs of Enschede, Leeds and Gothenburg 

was to measure within-subject changes rather than to attempt to create macro-level 

effects in the different cities. In Enschede about 200 people participated over time in 

the Living Lab and in Gothenburg the number was around 140 people. In the Leeds 

Living Lab a different format was adopted to the Enschede and Gothenburg labs as 

the initial tripzoom experiments didn’t result in data sufficient for a robust analysis. A 

mixed-methods research approach was taken instead with a professionally recruited 

cohort of 70 screened participants taking part in focus groups and questionnaires. 

This part of the research explored a wider set of underlying perceptions, choices and 

behaviours that are likely to underpin the future success or otherwise of a tripzoom 

type application. This included issues around privacy, data governance, propensity 

to share within social media and preferences for alternative location based services.  

 

The reasons why the SUNSET user base has remained limited are diverse. As has been 

concluded from the Living Lab reports (D7.2-D7.4) it has proven difficult, irrespective 

of our user-centred design, to find the ‘sweet spot’ of users who are interested in 

mobility, open to behavioural change and who trigger on the incentive possibilities 

and rather broad functionality of tripzoom. In that respect and also supported by the 

conclusions of Chapter 5 on operational success, tripzoom is more a proof-of-

concept than a proof-of-product.  Novelty value means that a great number of 

applications like tripzoom are tried – downloaded but then accuracy problems, 

redundancy – lack of need in users’ life, and pestering/over-burdening-high 

maintenance means that they are uninstalled or deleted. This is indicative of a very 

young market. It also provides a dilemma /unique problem for those wishing to 

implement mobile phone based applications in a policy context or as part of a policy 

implementation. 

 

Nevertheless, we have been able to demonstrate that the concept creates positive 

effects within the scale of the Living Labs towards sustainable travel behaviour of 

individuals. Yet we don’t have reached broad product up-take.  We do have shown 

that insight in individual’s own 24x7 travel behaviour is considered a valuable source 

of information for people supporting them in travel decision making and is considered 

as a new way for stakeholders to tailor incentives such as social challenges or 

individual rewards on the actual personal travel behaviour, history, context and 

personal interests. As such tripzoom has delivered a solid conceptual basis and 

technological engine for next generation products and services (see or deliverable 

on exploitation, D8.3, for examples of these kind of follow-up services outside this 

project) that with more focused functionality and other stakeholders involved will be 

commercially exploitable in either localized or specific markets around smart travel  

and therefore are more geared to create macro-level effects on either congestion, 

sustainability, safety and personal well-being.  
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8.1.1 Congestion 

Important element in influencing travel behaviour within the Living Labs has been the 

ability of tripzoom to create meaningful, pin-pointed challenges on the basis of 

actual travel patterns of the Living Lab participants. The Living Lab coordinators have 

designed a number of challenges focused on the congestion objectives of the 

SUNSET project and aimed at getting car commuters to avoid driving during the peak 

hour or to shift modality to cycling or public transport. A drawback of more pin-

pointed challenges is that they become relevant and feasible to the minority of the 

overall participants. However, accomplishing behavioural changes amongst this 

small group could be beneficial to the entire community in case of a larger uptake of 

tripzoom. To alleviate a bottleneck in a transport network only a few road users 

changing their behaviour could be sufficient to get noticeable results on a network 

level. 

 

So, although the majority of the participants reported not to have changed their 

travel behaviour as a result of the challenge, 23% of the participants that did respond 

to the challenge and indicated to have changed their behaviour showed changed 

departure times. Although the change was rather small (share of departures in the 

peak hour dropped about 3% in both Enschede and Gothenburg) a trend was 

perceived that the morning peak was alleviated. In Gothenburg the peak was shifted 

in time and occurred 30 minutes earlier. In Enschede the peak appeared to be 

broadened during the challenge. Specifically in Gothenburg some users indicated 

that they have switched from car to public transport. The car use of the users in the 

challenge dropped from 63% to 57%-47% depending on the time the challenge was 

in place and the level of the rewards. Simultaneously the share of public transport 

increased from 9% to 10%-16%. The users report however to have changed only 

incidentally as a result of the challenges. Finally, it seems that the challenge in itself or 

in terms of raising awareness on travel timing rather than the size or nature of the 

reward is the more important factor, but we were not able to draw definite 

conclusions on this effect. Moreover to relieve traffic congestion a minor behavioural 

change from some travellers in the system may be sufficient to reduce congestion 

dramatically. This type of marginal change is very much in the spirit of the smarter 

choices agenda as a whole, which is targeted towards improving overall system 

efficiency through a large number of marginal changes. 

 

An important learning point is that the way in which a congestion challenge and 

corresponding reward is designed, scoped and described in the system matters in 

attracting and involving users. It is thus of influence on the size of the user group that 

takes up that challenge. So although a particular challenge should be applicable to 

a set of users given their behaviour and interests, the effect of precise timing, scope 

and description of the challenge will always lead to lower uptake than anticipated or 

designed for. The consequence is that ‘one-size-does-not-fit-all’ creates a 

management issue in designing and issuing a portfolio of targeted challenges. This 

means that the role of the Living Lab Coordinator (or more in general: a challenge 

controller) should not be underestimated and whenever stakeholders are planning 

for these kinds of challenge-reward systems for congestion reduction, emphasis 

should be laid on properly educating and instructing the person in the role of 

designing the challenges. It is difficult to design challenges that are fair to all users. 

8.1.2 Environment 

Users think the impact of their travels on the environment is important, however CO2-

emission may not be the full representation of the impact on the environment to users 

(see also section 5.1 on Achieving Individual Goals). Also users indicate the 

awareness of the impact on the environment as less important than time and costs. 

Nevertheless, users don’t seem to be able to relate to any CO2-emission. For example, 
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although the users in Gothenburg claim to be aware of the CO2-emission, only 7% of 

users has an idea of the CO2 an average car emits per kilometre. Maybe other 

indicators are more appropriate to reflect on the environmental impact. However we 

noted the use of this type of feedback in other information systems (for example in 

the case of air travel) and that over time, more users may appreciate this type of 

data for their travel pattern. In summary, even though the awareness of 

environmental impact of travel is high, in decision making around travel behaviour 

travel time and travel costs are considered to be more decisive.  

 

In this respect it is difficult to relate mode-change by the individual user with explicit 

environmental objectives of this individual. More general, users relate cycling to be of 

influence on all higher level objectives (cycling is good for environment AND personal 

well-being and not OR) and do not necessarily couple a certain specific objective to 

their cycling behaviour. 

 

It was difficult to demonstrate clear environmental effects as a result of our 

experiments and challenges focussed on modality-changes towards sustainable 

modes of travel. We did see relative changes in favour of more bicycle use, but in 

absolute sense the amount of bicycle trips decreased. On the other hand the 

experiment to reduce congestion and improve the environment in Gothenburg did 

show an increase the use of public transport to the expense of the car, as previously 

mentioned. This can also be considered as an environmental improvement. 

8.1.3 Well-being 

Health is considered to be very important in the personal life of travellers, but an 

improvement to the tripzoom system would be needed to provide more insight in 

how health issues could be related to an incentive to alter travel behaviour. Tripzoom 

did provide information on calories burnt, but only a limited number of users can 

relate to this as an indicator of health. Maybe a more appealing way could be 

related to the recommended daily amount of physical exercise, but this could very 

well be an App in itself.  

 

In our experiments it was difficult to demonstrate clear effects on well-being where 

challenges were focussed on modality changes towards active travel. Since cycling 

is a physical activity, cycling more may increase the personal well-being of these 

users. In Enschede we did see relative changes in favour of more bicycle use in the 

reward bicycle trip experiment, but in absolute sense the amount of bicycle trips 

decreased. The users in the experiment to increase the number of cycling trips 

indicated not to have cycled more as a result of the challenge. However, from the 

travel behaviour data we could see an increase in the weekly number of bicycle trips 

per person from 9 to more than 10 during the challenge. 

 

The experiments in Gothenburg show there is an impact on personal well-being when 

trying to encourage public transport users to use the bike. In Gothenburg the share of 

public transport use dropped from 19% to 13% and simultaneously the use of the bike 

increased from 10% to 16%-38% depending on the time the challenge was in place 

and the level of the rewards. 

 

Another aspect of personal well-being is sharing experiences, which could be 

improved by the social networks concepts in tripzoom. However travellers did not 

show any particular interest in sharing information or adding friends in tripzoom. They 

use the social network and social media concepts mainly to receive information 

valuable for their own travel behaviour.  
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8.2 Reflection on innovations 
SUNSET has contributed to the state-of-the-art with a number of technological, 

methodological and social science based innovations. From the technology 

perspective these include: 

 

 Algorithms for calculating personal mobility patterns using info from mobile 

sensors 

 Intelligent distribution of incentives (rewards) to balance system and personal 

goals 

 Social services that motivate people to travel more sustainably in urban areas 

8.2.1 Personal mobility patterns 

We have demonstrated that it is possible in real life settings to create personal 

mobility profiles on the basis of 24x7, automated measurement of significant outdoor 

displacements (trips) with help of modern Smartphone sensing technology.  However 

the technology is complex and includes both front-end (Smartphone) issues and 

back-end (Server-side) issues. It is especially hard to balance measurement quality 

with battery consumption and end-user expectations and create acceptable 

settings that are robust against contextual differences, device specific characteristics 

and a variety in the demands of users.  

 

The technological innovativeness of 24x7 measurements with Smartphone devices 

that are not necessarily designed for that task create sometimes errors or less 

accuracy in the sensing depending on the situation and context. As a result this can 

from time to time create errors in the deduced parameters like modality or trip 

purpose. Because always 100% correct measurements are out-of-reach, it is very 

important to properly set the user expectations and we learned that we need to 

communicate and explain on the technology, the possible flaws in the technology, 

the data you see and how you need to interpret that data (“if a modality is wrongly 

deduced doesn’t necessarily mean the overall trip is completely wrong”) and what 

potential impact that has on the delivered information to the user. This is rather 

conflicting with an easy-to-scale approach and an easy-to-use, easy-to-comprehend 

kind of App that users might expect. Within SUNSET this has led to a need for intense 

manual activity in user involvement, retention with still a dissatisfying experience of 

users dropping out. It would be fruitful for the next generation of mobility profiling 

Apps and services that use this 24x7 automated sensing technology, such as 

tripzoom, to simplify the use case to properly manage user expectations. For example 

there is good practice with an App based on tripzoom that uses the mobility sensing 

just for measuring origin-destination of car trips for professional car-lease business 

travellers including an option for manual start-stop actions of the App sensing.  

8.2.2 Intelligent distribution of incentives 

Intelligent distribution of incentives is a key capability in an approach to positively 

encourage users to change behaviour. E.g. challenges should be carefully designed 

and issued to be personally relevant. This means that one needs a flexible system that 

is capable of easily managing the lifecycle of an incentive in a portfolio with different 

kinds of incentives. In the SUNSET experiments we have chosen to focus on point-

based challenges with or without an actual physical reward scheme as the main 

incentive category to the user. Therefore we implemented a technical component 

called Incentive MarketPlace to define, issue and monitor personalized incentives. 

The component was functionally limited and experienced some technical difficulties 

during Living lab operation impacting the reliability of the incentive distribution. We 

worked-around this technical vulnerability and showed that it is possible to define 
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and issue pin-pointed and tailored incentives to (groups of) users with certain 

characteristics utilizing definable condition statements.  

 

The experiments gave us new insights in providing incentives to users. Although we 

used an approach where for each experiment specific challenges were provided to 

a selected target group, it still proved to be difficult to design an incentive or 

challenge that is relevant and feasible to the target group. This is not necessarily a 

technical issue, but something which needs to be carefully organised and also 

communicated to users. It is therefore favourable to embed incentive-distribution 

type of systems as we developed in SUNSET in a broader communication campaign 

and behavioural change process, continuously stimulating and encouraging people 

e.g. with off-line methods and interactions to keep people involved and committed. 

This means that efforts have to be put in the design process of incentives that aligns 

with the communication strategy, message and approach and aligns with the 

behavioural change process and the stage of change individuals are in. Rewarding 

users with points in the various experiments also showed that users need time to 

respond to the challenge set in the experiments. For example the experiments in 

Gothenburg to reduce congestion and improve environment and personal well-

being showed that the behavioural response to a challenge increases over the 

course of the challenge. 

 

Finally, we can conclude that the level of the reward is not the main driver of 

behavioural change. Notifying users by setting a challenge and giving them time to 

respond appears to cater for the behavioural change to a large extent. It is 

favourable also to have the reward also be personalized.  

8.2.3 Social services 

Related to social networks and social media users state they are mostly used to 

receive information about the Living Lab. Furthermore, users indicated that it would 

be interesting for them to receive information about conditions in the traffic system 

(e.g. road works and events) that are of particular interest to their trips. However, 

users report not having shared their mobility profile or their achievement. Moreover, 

they indicate to be only slightly interested to share their travel experiences with 

others. Over the course of the Living Labs users indicate to have used tripzoom mainly 

to view their own trips and their performance compared with the entire tripzoom 

community (i.e. Me-tab and Community-tab). Only a few users actually used the 

social network component in the app (i.e. the Friends-tab). 

 

On the other hand, users reported they were more interested in sharing their mobility 

information and challenge with others to travel more sustainably within a smaller 

group of family, friends and/or colleagues. In general users seem to be interested in 

using social networks in transport mainly to receive information concerning their 

personal trips (i.e. road works and events) and are less interested in providing 

information, for example about their own mobility profile, to the system. In this field 

only sharing and challenging a small group of acquaintances (i.e. their family, friends 

and colleagues) is appreciated. In both contexts, we were not able to trigger users or 

create smaller communities to share their travel behaviour profile or experiences 

other than incidental. It is therefore recommended to closely align with existing social 

networks. 
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Appendix A. Release evaluation 
The evaluation process of tripzoom started while developing the system. During the 

development phase a release-based development and evaluation scheme was 

followed. The technical development of tripzoom was executed in 7 releases with the 

seventh release being the final version of the tripzoom app. In this section first the 

release-based evaluation methodology is discussed followed by the evaluation 

results of the intermediate releases and an extended evaluation of the final release. 

A.1 Evaluation methodology 
During the development of tripzoom the evaluation of the usability and functioning of 

the app started with release evaluations. The method selected for the evaluation of 

the app releases is a hybrid of heuristic evaluation and cognitive walkthrough. Both 

are commonly used usability inspection methods.  

Heuristic Evaluation  

Heuristic evaluation (Nielsen, 1994) is a usability engineering method for finding the 

usability problems in a user interface design so that they can be attended to as part 

of an iterative design process. Heuristic evaluation involves having a small set of 

evaluators examine the interface and judge its compliance with recognized usability 

principles: the "heuristics" (they are called "heuristics" because they are more in the 

nature of rules of thumb than specific usability guidelines). 

 

Based on a factor analysis of a large number of usability problems to derive a set of 

heuristics with maximum explanatory power, the following set of heuristics was 

established:  

 

 Visibility of system status  

The system should always keep users informed about what is going on, through 

appropriate feedback within reasonable time.  

 

 Match between system and the real world  

The system should speak the users' language, with words, phrases and concepts 

familiar to the user, rather than system-oriented terms. Follow real-world conventions, 

making information appear in a natural and logical order.  

 

 User control and freedom  

Users often choose system functions by mistake and will need a clearly marked 

"emergency exit" to leave the unwanted state without having to go through an 

extended dialogue. Support undo and redo.  

 

 Consistency and standards  

Users should not have to wonder whether different words, situations, or actions mean 

the same thing. Follow platform conventions.  

 

 Error prevention  

Even better than good error messages is a careful design which prevents a problem 

from occurring in the first place. Either eliminate error-prone conditions or check for 

them and present users with a confirmation option before they commit to the action.  

 

 Recognition rather than recall  

Minimize the user's memory load by making objects, actions, and options visible. The 

user should not have to remember information from one part of the dialogue to 

another. Instructions for use of the system should be visible or easily retrievable 

whenever appropriate.  
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 Flexibility and efficiency of use  

Accelerators -- unseen by the novice user -- may often speed up the interaction for 

the expert user such that the system can cater to both inexperienced and 

experienced users. Allow users to tailor frequent actions.  

 

 Aesthetic and minimalist design  

Dialogues should not contain information which is irrelevant or rarely needed. Every 

extra unit of information in a dialogue competes with the relevant units of information 

and diminishes their relative visibility.  

 

 Help users recognize, diagnose, and recover from errors  

Error messages should be expressed in plain language (no codes), precisely indicate 

the problem, and constructively suggest a solution.  

 

 Help and documentation  

Even though it is better if the system can be used without documentation, it may be 

necessary to provide help and documentation. Any such information should be easy 

to search, focused on the user's task, list concrete steps to be carried out, and not be 

too large.  

 

It is recommended to use three to five evaluators since one does not gain that much 

additional information by using larger numbers. Heuristic evaluation is performed by 

having each individual evaluator inspect the interface alone. During the evaluation 

session, the evaluator goes through the interface several times and inspects the 

various dialogue elements and compares them with the heuristics. Only after all 

evaluations have been completed are the evaluators allowed to communicate and 

have their findings aggregated.  

Cognitive Walkthrough  

The cognitive walkthrough method (Wharton et al., 1994) is a usability inspection 

method used to identify usability issues in a piece of software or web site, focusing on 

how easy it is for new users to accomplish tasks with the system. Cognitive 

walkthrough uses an explicitly detailed procedure to simulate a user's problem-solving 

process at each step through the dialogue, checking if the simulated user's goals and 

memory content can be assumed to lead to the next correct action. The method is 

prized for its ability to generate results quickly with low cost, especially when 

compared to usability testing, as well as the ability to apply the method early in the 

design phases, before coding has even begun. 

 

A cognitive walkthrough starts with a task analysis that specifies the sequence of 

steps or actions required by a user to accomplish a task, and the system responses to 

those actions. The evaluator then walks through the steps, asking his-/herself a set of 

questions at each step. Typically four questions are asked (Wharton et al, 1994): 

 Will the user try to achieve the effect that the subtask has? Does the user 

understand that this subtask is needed to reach the user's goal? 

 Will the user notice that the correct action is available? E.g. is the button 

visible? 

 Will the user understand that the wanted subtask can be achieved by the 

action? E.g. the right button is visible but the user does not understand the 

text and will therefore not click on it. 

 Does the user get feedback? Will the user know that they have done the right 

thing after performing the action? 

 

Spencer (2000) proposed a Streamlined Cognitive Walkthrough technique in which 

you ask only two questions at each user action: 
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 Will the user know what to do at this step? 

 If the user does the right thing, will they know that they did the right thing, and 

are making progress towards their goal? 

By answering the questions for each subtask usability problems will be noticed, and 

afterwards a report of potential issues is compiled.  

 

Whereas cognitive walkthrough is task-specific, heuristic evaluation takes a holistic 

view to catch problems not caught by this and other usability inspection methods. In 

a hybrid approach, task scenarios are combined with heuristics. So, when walking 

through the tasks step-by-step through the lens of the user (what terms they use, the 

things they'd look for and likely path's they'd take), the evaluator looks for and 

identifies problems based on the set of heuristics. 

A.2 Procedure 
Tripzoom was released in 7 steps. Every 6 weeks a new release was evaluated 

according to the predefined functionalities to be evaluated. The evaluation results of 

the releases were then used to refine the system for the following release. 

 

Table A-9-1: functionalities of the releases 

 Evaluators Functionalities to be evaluated 

R1 Project 

members who 

are not part of 

the 

development 

team 

 allow to register new users 

 allow to verify the email address 

 allow user to download mobile application and 

provide consent 

R2 Project 

members who 

are not part of 

the 

development 

team 

 TMS1: Travellers can change their privacy 

preferences and profile 

 TMS3: Travellers can zoom in on their trip details 

 TMS2: Travellers can get overviews of their trips 

 TMS5: Travellers can see the impact of their mobility 

pattern 

R3 Project 

members who 

are not part of 

the 

development 

team 

 TMS15: Travellers can receive an incentive when they 

are at a specific place or area at a specific 

time(period) 

 RMS2: Researchers can sample users to evaluate 

experience 

 Battery saving strategies 

R4 Project 

members who 

are not part of 

the 

development 

team 

 Minimalistic web portal 

 TMS2: Travellers can get overviews of their trips 

 Description: The main UI interfaces towards the users 

(portal and mobile clients) should be localized to the 

LL languages. 

R5 Project 

members who 

are not part of 

the 

development 

team 

 Minimalistic web portal 

 TMS15: Travellers can receive an incentive when they 

are at a specific place or area at a  

 specific time(period) 

 RMS2: Researchers can sample users to evaluate 

experience 

 TMS1: Travellers can change their privacy 

preferences and profile 

 TMS2: Travellers can get overviews of their trips 

 Battery saving strategies 

R6 Project  TMS15: Travellers can receive an incentive when they 
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members who 

are not part of 

the 

development 

team 

are at a specific place or area at a  

 specific time(period) 

 Extend incentive data structure with rating incentives 

 Allow user to temporarily opt-out from incentives 

 Mobile client needs to be able to deal with incentive 

reminders (Android) 

 CMMS6: The city moderator can issue experience 

sampling questions 

 RMS1: Researchers can issue notifications 

 RMS2: Researchers can sample users to evaluate 

experience 

 TSS1: Travellers can get information on the SUNSET LL 

 RMS3: Researchers have access to usage database 

 CMMS1: The city moderator can get overviews of 

mobility profiles 

 Killer feature 

 TMS10: Travellers can compare their mobility pattern 

with patterns from others 

 TMS18: Travellers can publish some personal mobility 

facts on social media (where with  

 friends) 

 Battery saving strategies 

 TMS2: Travellers can get overviews of their trips 

 Accelerometer for modality change detection 

 Minimalistic web portal 

 Show activity indicator of the living labs on the 

landing page 

R7 Colleagues of 

project 

members who 

are not part of 

the project (8 

friendly end  

users) 

The major functionalities of the web portal are:  

 As a landing page, provide information on what 

tripzoom is about and how users can get involved ;  

 Facilitate user registration. 

The major functionalities of the tripzoom app are:  

 Community tab: the killer features, which use info-

graphics to inform the users of their mobility pattern 

in relation to the tripzoom community and the 

progress with respect to their personal history;  

 Friends tab: the tripzoom social network, where the 

users can search and add friends, browse and rank 

their friends by selecting various criteria;  

 Me tab: the mobility monitoring service, which 

monitors the users’ trips and provides feedback on 

their mobility pattern and impacts, also includes the 

challenges/rewards service where incentives are 

provided for behaviour adaptation;  

 Settings tab: general and privacy settings, up to the 

user to configure 

The major functionalities of the City Dashboard (CD) are:  

 User administration, whereby users can be assigned 

to different LL’s;  

 Incentive Market Place (IMP), where Living Lab Co-

ordinator can issue and monitor challenges;  

 Experience sampling (XP), where Living Lab Co-

ordinator can issue and monitor experience 

sampling questions (ESQ). 
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A.3 Intermediate releases 
In this section a brief overview of the results of the evaluation of the particular 

releases is provided. 

Release 2 

In general, Release 2 was found to be able to fulfil the stated main services.  

 

The evaluation identified four general usability issues: (1) lack of user help or 

documentation, (2) non-intuitive/inconsistent terminology, (3) poor detection 

accuracy of trip data (especially modality), and (4) lack of synchronisation between 

mobile app and the web portal. These issues had to be resolved or improved in order 

for the application to be accepted by the end users.  

 

The evaluation recommended to incorporate other social networks to the SUNSET 

buddy system, and to allow more freedom for users to edit their trip details. These 

functionalities would further enhance user acceptance. 

Release 3 

The Release 3 evaluation found the release to be incapable of fulfilling all the 

intended services.  

 

Technical modifications were needed regarding the following functionalities:  

 To ensure that an end user will receive the rewards of an incentive whenever 

they meet the conditions of the incentive; 

 To support the Living Lab Coordinators in monitoring an incentive, i.e. they 

should be able to check the data that have been gathered with respect to 

their incentives.  

 To support the Living Lab Coordinators in setting up experience sampling 

questions, e.g. with examples or help documents.  

 To ensure that an end user will receive the experience sampling questions 

whenever they are targeted by the Living Lab Coordinators.  

 To support the Living Lab Coordinators in monitoring an experience sampling 

question, i.e. they should be able to check the data that have been 

gathered with respect to their questions. 

 

Similar to Release 2, usability issues have been identified related to the lack of user 

support or help documents, non-intuitive design features, the use of terms that are 

confusing or too technical. These issues have to be resolved or improved in order for 

the application to be accepted by the end users.  

 

For Release 3, the evaluation further recommends:  

 the creation of a pool of well-defined incentive templates, where the 

Living Lab Co-ordinator can readily select and refine an incentive to their 

needs;  

 to allow trendy and innovative labelling/naming of incentives, which 

greatly helps the end user to remember and recognise an incentive;  

 the smart filtering of incentives, where end users can specify the types of 

incentives they are interested in and they will not be bothered by 

unwanted incentives.  

 

These functionalities would further enhance user acceptance. 

Release 4 

The Release 4 evaluation found the release to succeed in some of the intended 

services yet fail in other services.  
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Technical modifications were needed regarding the following functionalities:  

 To support mobility overview by various specifications (e.g. objective), 

especially on the iOS platform; 

 To support log-in with other social network credentials;  

 To ensure that an end user will receive the experience sampling questions 

whenever they are targeted by the Living Lab Co-ordinator.  

 

Similar to previous releases, usability issues have been identified to relate to the lack 

of user support or help documents, non-intuitive design features, and the use of terms 

that are confusing or too technical. These issues have to be resolved or improved in 

order for the application to be accepted by the end users. 

Release 5 

The Release 5 evaluation found the release to succeed in some of the intended 

services yet fail in other services.  

 

The tripzoom app, as well as the web portal, developed into a much more mature 

state in Release 5. They look as professional as other similar, commercial 

apps/websites. The City Dashboard improved significantly compared to previous 

releases. However, it is still lacking in terms of both functionality and user friendliness. 

 

The major issues that called for the attention of the whole SUNSET team were the 

following: 

 

Incentives  

The supported incentives were rather limited in type, and their practical relevance for 

the LL operation is left to the sole judgment of the Living Lab Co-ordinator. It was 

recommended that the scientific team and the development closely collaborate to 

design and implement a set of incentive templates. The template should make it 

easy for the Living Lab Co-ordinator to register new incentives, and also provide 

decision support on the type of incentives to be tested.  

 

Experience sampling  

Similar to incentives, it was recommended to also supply templates of experience 

sampling questions, from which the Living Lab Co-ordinator can select a type of ESQ 

and further specify it. Each template should serve a practically relevant purpose; this 

helps the Living Lab Co-ordinator in deciding the type of questions to ask.  

 

Technically, the development team needed to ensure that  

 An end user will receive the incentive notifications whenever they are 

targeted by the Living Lab Co-ordinator;  

 An end user will receive the reward of an incentive whenever they meet 

the conditions;  

 An end user will receive the experience sampling questions whenever they 

are targeted by the Living Lab Co-ordinator.  

 

Similar to previous releases, usability issues were identified to mainly relate to features 

or terms that are confusing or too technical. These issues have to be resolved or 

improved in order for the SUNSET services to be better accepted by the end users 

(and Living Lab Co-ordinator’s). 

Release 6 

The Release 6 evaluation found the release to succeed in some of the intended 

services yet perform unsatisfactorily in other services.  
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The major successes of Release 6 were found to be:  

 The killer feature is nice and attractive to end users;  

 Connection to external social networks has been improved; 

 The web portal provide sufficient information to the end user; 

 Battery consumption is no longer deemed a major problem.  

 

Technical modifications/improvements were needed regarding the following 

functionalities:  

 To integrate the IMP with the results of WP3 (on the supported incentive 

categories) and the preparation in WP7 (on the LL operations);  

 To enhance the reliability of the operation of incentives and ESQ (so as to 

ensure that an end user will receive the incentive/ESQ whenever they are 

eligible); 

 To enhance trip detection accuracy to an acceptable and reliable level. 

 

Such improvements are necessary in order to achieve the SUNSET objectives 

regarding incentives and sustainable mobility. 

A.4 Final release (release 7) 
By enhancing previously supported services and features, Release 7 was aimed at 

realising all the major tripzoom services as described in Table A-9-1.  

Overall results 

Overall, Release 7 was identified as being able to succeed in:  

 Allowing users to register and get on board with tripzoom, although the 

whole process can still be made more user friendly.  

 Personal mobility monitoring. No major problems were reported on trip 

detection accuracy.  

 

The “cold start” problem has (partially) led to the limited successes in:  

 The killer feature. Although users like the graphics, they do not immediately 

see the relevance or added value of this feature.  

 The tripzoom social network. Users do not know who they can connect with 

in the tripzoom community, because they don’t know who else are using 

the app.  

 

On the other hand, Release 7 has performed unsatisfactorily regarding:  

 The management of challenges and ESQ. The City Dashboard was still not 

functioning sufficiently well for the LL operations. In particular, challenges 

could not be issued to the end users during the evaluation week, because 

descriptions of the challenges 

 

Overall the tripzoom service was performing satisfactorily, with the following general 

remarks: 

 Understandability of tripzoom features and terminology: while minimalistic 

design is a good guideline to follow, some help documentation (e.g. user 

manual, tour video) were needed to better guide a new user and to 

reduce early drop-outs (cf. the cold start problem).  

 User retention: incentives in general and challenges in particular, should be 

carefully designed and scheduled, to keep a user motivated in 

continuously using the app (cf. the wear-off problem). A steadily growing 

tripzoom social network is also expected to help user retention.  

 

Understandability  
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After using tripzoom for a while, users generally feel that they understand quite well 

what tripzoom is about. However, the majority of users found the following features 

unclear to them:  

 What’s the meaning of Trails?  

 What are Challenges for?  

 Why is the Community tab named as such?  

 

The cold start problem contributes partially to the ambiguity of Trails, whereby the 

user does not have any trails on the list in the beginning.  

  

The wear-off problem  

One user is reported to feel worn off after using tripzoom for about a week, because 

tripzoom “does not seem to do anything meaningful other than showing me my trips. 

Therefore it is quite pointless.”  

  

The wear-off problem should be addressed together with the cold start problem. If 

the added value of using tripzoom does not grow (significantly) over time, curiosity 

would wear off and the user becomes less and less motivated in using the app.  

  

Both the cost start problem and the wear-off problem are expected to contribute to 

a high drop-out rate. To tackle these problems:  

 The functionality of Challenges/Rewards and Experience Sampling 

Questions (ESQ) should be effectively utilised right from the beginning, to 

keep the user motivated over time. (It should also be noted that too many 

ESQ’s may annoyed the user.)  

 A fully functional tripzoom social network (i.e. the Friends tab), as well as 

the killer feature, is expected to help user retention.  

 A clear and easily understandable explanation of the cold start problem 

(i.e. to inform the users of what they should expect), provided via the portal 

(or on the app when users first sign up), is also believed to reduce the 

amount of early drop-outs.  

Registration & installation  

The friendly end users generally succeed with the registration and installation of 

tripzoom. The entire process is, however, at times not very user friendly. Due to these 

usability issues it is expected that some (10~30%) of the real end users would actually 

abandon the installation process and stop with using tripzoom.  

  

Web portal as landing page  

Observation of the user behaviour when first encountering the portal suggests that 

the end users do not go through the details of the text. Instead, they scroll through 

the page, only stop here and there when they spot something interesting. It is 

therefore suggested to provide right away with information on what tripzoom does; 

what helps is to use eye-catchy graphics and or layout.  

  

Another issue is about language localisation. Currently only the English pages are fully 

supported.  

 

Other minor issues:  

 The user questioned about the clickable pictures ('why those pictures?') but 

clicked on them anyway. Maybe we can add a blue corner on the left 

one with some text like "learn more".  

 When logged in, the tripzoom logo redirects to the personal homepage. 

Two end users were reportedly affected by this setting:  

o End user 1: When clicking on the tripzoom logo in the portal while 

logged in (because he wanted to look to the info pages) he got the 
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message: error, we couldn't log you in. After that you can go to the 

landing page, but then you're logged out, which is very inconvenient.  

o End user 2: Once registered and logged in, the user tried to find out 

installation info on the portal, by clicking the top-left tripzoom logo 

several times, but this led to the personal homepage. The user then 

decided to log out, with which she then clicked on the installation 

information page on the portal.  

  

Cookies  

For several users, the first reaction to the cookie popup is to just close it (click the 

cross). Afterwards, as cookie popup keeps appearing when going back to landing 

page, the user finally accepts.  

  

Registration: general issues  

Can we make the difference between user name and display name more explicit?  

  

After registration, the refreshed login-page is in weird layout. This occurred to several 

users.  

  

Registration: Facebook option  

When registering, one user first fills in all the boxes and then sees that he can also 

login with Facebook, which he does. It would be better to have the "register with 

Facebook" button on top, to prevent people filling in things that are not needed.  

  

Another user directly chooses the Facebook option ("Oh, that's easy"). But a message 

appears: "An error with Facebook registration occurred, please try again." Could this 

be due to the email address matching problem?  

  

Registration on the phone  

One user tried to register on the phone. But ticking the box in registration is difficult on 

phone. He also experiences the frustration when all fields become empty when he 

clicks "back".  

  

Manual allow-in & several email confirmations  

Once registered, the user needs to send a short email and get approved before they 

can log in. After the user sends the email, they try to log in but cannot. The user 

wonders: 'Have I registered or not?' 'Should someone answer my email?’ One 

particular user gets impatient by now and tries to register within the app using the 

same credentials, gets the message "Sorry, this user already exists". He's annoyed now. 

Is this manual check really necessary, or is it only for this testing period? This slows 

down the whole process, which can be a risk regarding user acceptance.  

  

The user checks their email box. Several users report to have received three 

confirmation emails.  

  

Installation  

Although users have previous experiences with downloading/installing an app, it was 

not immediately clear to (all of) them that they have to download the app from 

Google Play on their smartphone. Maybe this can be made more explicitly on the 

portal. When searching with Google Play on the mobile phone, one user first searches 

for 'trip zoom' (as two words), which returned no results. She then tried 'tripzoom' 

which worked out fine.  

  

When asked to rate the easiness of installing tripzoom (on a scale from 1 to 10), the 

users answer: 8; 9; 7; 3; 6; 9. User #1 indicates that under normal circumstances he 

would probably quit the installation process because it takes too long (not because it 
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is difficult). User #4 does not have much experience with smartphone apps, which 

makes the process difficult.  

First impression & the cold start problem  

During the evaluation, users are asked to rate the app’s functionalities and provide 

explanations. They generally have a neutral-to-positive impression on tripzoom, with 

the main problem being that many items in the app are unclear to them in terms of 

meaning, purpose, etc.  

  

The cold start problem affects the user’s first impression of the app, especially with the 

following features:  

 The killer feature;  

 Social networks;  

 Mobility monitoring.  

 

These features require either an initialisation period or a sufficiently large user base to 

make them relevant. They were therefore evaluated on a continuous basis.  

 

On the other hand, if items are not designed or implemented in an intuitive and self-

explanatory way, users often do not immediately see the benefit of such an item. 

They may question themselves: 

 What does this mean?  

 Why is this relevant?  

 What’s the added value? 

 

Examples in the case of tripzoom:  

 What’s the difference between ‘Reizen’ and ‘Paden’?  

 Why is there an empty screen [under Paden]?  

 What does ‘challenges’ [/rewards] mean? 

 

The recommendation is then to provide sufficient documentation to help users get on 

board and acquainted with tripzoom. Examples include:  

 A well designed user manual;  

 A intro video (or step-by-step tour) which explains how the app works.  

 

Understanding of what tripzoom is about  

Question: On a scale from 1 to 10, how well do you understand what tripzoom is 

about?  

Answer: 6; 8; 1; 4; 4; 8.  

 

The extreme low score with user #3 may be due to the fact that this user did not 

check the info pages on the portal.  

 

Common issues:  

 Several users question: How does the app collect data from day to day? 

Do I have to do something actively to get the app working? What do I 

have to do now?  

 Maybe you should have a welcome message that says that the app is now 

working and will start tracking your mobility automatically.  

  

Privacy concerns  

Question: How clear is it to you regarding what information tripzoom is collecting? 

Answer: 10; 7; 8; 7; 5; 8. 
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In general, users are aware of the information being collected, although one user 

commented that he read the information on the portal but could not really 

remember.  

 

Question: Are you concerned with your privacy while running tripzoom? 

Answer: 1; 3; 2; 3; 3; 3. 

 

Users are not concerned about their privacy. However, the privacy settings menu is 

not very clear; this issue is discussed later on. 

 

The killer feature  

This feature is especially prone to the cold start problem. Users do not immediately 

see the relevance, or the algorithm may produce results that do not make sense in 

this initialisation period. Users say they do not trust the numbers in the killer feature 

since their trips are not detected so accurately. In particular, one user thinks that the 

numbers (%’s) are biased, or at least not realistic/objective: "Why do I get the same 

%’s for CO2 and cost? I don't think the numbers are accurate; I started with less CO2 

than 100% people but after one bike trip this went to 97%."  

  

Users also question about the exact meanings of the items. One user asks: "What's the 

meaning of cost? Does it also include environmental cost and time cost (value of 

time)? I'm asking this maybe it is because I work as a traffic engineer and I'm aware 

of the environmental effects."  

  

Nonetheless, the users regard the presented information as useful. One user suggests 

that she would, however, put the four pages in a different order of priority: cost is 

most interesting, followed by CO2, health, and the least interesting is points ("but this is 

because I don't know what ‘points’ means?").  

  

Finding friends  

Technically it is not difficult to add friends. But the user does not know who are using 

the app, so “where do I start?" The user can only do a search by name and invite 

people. The app cannot search for or import FB friends who already use tripzoom. 

“Finding friends should by all means become easier.”  

  

One user reportedly says: "I don't feel the need to invite someone yet. I don't see how 

this could be useful to me. Perhaps this will change."  

Personal mobility monitoring  

For the majority of users, the personal mobility monitoring service of tripzoom is 

considered as useful and reliable.  

  

It is known that the monitoring service is not 100% accurate, and the accuracy level 

varies across users due to various factors including phone model and individual travel 

pattern.  

  

It was therefore recommended that:  

 The user should be well informed of the accuracy level of the app, to avoid 

overly high expectation and the subsequent disappointment;  

 The LL operations should make provisions for situations where some of LL 

participants encounter an unacceptably low monitoring accuracy. This 

may require:  

 To use ESQ or other channels to identify such participants/problems;  

 To improve the monitoring accuracy of these participants, either by 

putting in extra technical developments or by supplying them with 

replacement phone models; and/or  
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 To consider such participants ‘unfit’ (or as outliers) for the LL 

experiment, resulting in their exclusion of them from the LL and/or the 

data analysis. This may have impact on the recruitment and sample 

sizes of the experimental groups.  

Personal mobility profile  

Although mobility profile is starting to make sense after 1~2 weeks of use, it is 

expected that longer time is needed before the user can fully realise the added 

value of this feature.  

  

Curious users vs. dormant users  

When asked to rate the usefulness of the mobility profile feature, one user first 

answered that it is not useful. After checking out the comparison filters (e.g. per cost, 

rush hour), she changed her mind and rated the usefulness at 7 (out of 10).  

  

The example with this (dormant) user raises the question of how to ascertain that a 

tripzoom feature is fully utilised by the user in reality. In other words, how do we make 

sure that users realise the full potential of all the tripzoom features? If the user does not 

use a tripzoom feature, the app is as useful as an app without that feature.  

  

This question is also relevant from an evaluation point of view (in terms of the 

effectiveness of tripzoom incentives).  

  

Variance of detection rate among users  

Tested on 8 end users, various trip detection rates have been reported, from a 

detection accuracy as low as 10% up to almost 100%. Besides the differences in travel 

patterns, the differences in the used mobile phones are also believed to be a 

contributing factor.  

  

This means that, when evaluating the tripzoom performances and the effectiveness 

of incentives, the client-end instrument (e.g. phone model, firmware) also needs to 

be taken into account.  

Trails and places  

After using tripzoom for 1~2 weeks, users still do not see the added value of the Trails 

and Places feature (the cold start problem). While the majority of users have places 

by now, less than half of the users have any trails registered.  

  

The refreshing behaviour of the app is a compounding factor here. Users need to do 

manual refresh to check whether they have any trails/places registered yet.  

  

The name of ‘Trails’  

Users do not understand the meaning of Trails. This applies to both English users and 

Dutch users (for whom Trails is translated as ‘Paden’). When evaluators explain the 

meaning to them, some of them suggest: why not just call it “regular trips” (or in 

Dutch: reguliere/frequente /vaste ritten/reizen/routes)?  

  

It is expected that users would begin to accept the term when regular trips start to 

appear under the Trails list. To deal with the vagueness of the term during the cold 

start period, users should be encouraged to consult the information on the portal, 

and/or provided with a manual/demo/tour (when they sign up for tripzoom), where 

explanations of the tripzoom ‘terminology’ can be found.  

City Dashboard (CD) & LLC support  

Current issues with the CD relate to  

 IMP: the issuance and monitoring of challenges;  
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 XP: the issuance and monitoring of experience sampling questions (ESQ).  

  

Regarding IMP, a showstopper occurred during the 1st week of the evaluation where 

description of a challenge cannot be fed to the database or the end user. As such, 

challenges cannot be tested with the friendly end users during this week. In the 2nd 

week of the evaluation the issues were resolved: 

 Description of challenges and rewards can now be fed to the end user.  

 Group management is supported.  

  

Other issues relate to the functionalities that are desired by the Living Lab Co-

ordinator but currently unavailable on the CD. For challenges:  

 The Name and Description fields only accept space, letter and number. 

Even comma or period is not accepted. Neither are any letters with diacritic 

marks (e.g. accent, umlaut, ring). This may cause some problems for the 

Swedish (and Dutch) LL operations, where diacritic marks constitute a 

common component of the alphabet (e.g. Här får du en snabb överblick…, 

de drieëndertigste coördinatie). The description of reward should also be 

supported in line with the description of challenges, where the Living Lab Co-

ordinator has a freeform text field where they can write the reward message.  

 As is the case in the previous release (R6), the specification of the target 

group is still limited to "heavy /mode/ users". The Living Lab Co-ordinator 

often wants to be more specific on who they want to target. It is suggested 

to enhance this functionality as required by the LL operations.   

 Specification of trip modality and trip objective is currently compulsory. This 

may be undesirable when the Living Lab Co-ordinator wants to target 

multiple (or all) modes/objectives. It is suggested to make this specification 

an optional criterion.  

 It is not yet possible for the Living Lab Co-ordinator to specify the time they 

want the end users to receive the challenge notification. Currently 

notifications of challenges are sent once the challenge is registered. It is 

recommended to enable this feature of selective timing of challenge 

notifications.  

 With monitoring of challenges, old problems still exist: no statistics but only a 

list of users is shown to the Living Lab Co-ordinator. Evaluator Erik Klok further 

reports a case where he does not receive the notification of a challenge, 

even though the monitoring system indicates that he has received the 

challenge.  

 Compulsory (singular) selection of modality and objective when registering a 

challenge: this means that a challenge which targets multiple 

modalities/objectives  Page 21 of 25 have to be manually registered for 

each combination of modality and objective, one after one.  

 Monitoring challenges and ESQ’s: only very basic Living Lab Co-ordinator 

support is currently provided, e.g. count, list of users. Instead of SignUpTime, 

the list would be more informative for the Living Lab Co-ordinator if activity 

time is shown, e.g. notification/acceptance of a challenge and qualification 

for a reward. Also, the Living Lab Co-ordinator would like to know the trip 

context under which the reward has been earned.  

 

Below a few new issues are discussed in details.  

  

Target group  

When registering a new challenge, the Living Lab Co-ordinator can specify:  

 This incentive belongs to Livinglab: ______  

 This incentive belongs to group: ______  

However, it is not clear how these two conditions operate logically: AND or OR.  
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Some evaluators report that their challenges are also sent to users who are not in the 

targeted “group” (but still in the targeted “Livinglab”). This may suggest that the 

target “group” specification has no real influence in the operation of challenges.  

  

Timing of notification  

One evaluator reports to have received the challenge on the phone even before the 

specified notification time.  

  

Modify a challenge  

Several evaluators report that, when they try to modify an existing challenge, the 

target “group” always displays “bertysgroup” even though this is not the previously 

specified group.  

  

Reliability of the IMP operations  

Cases are still reported where:  

 Not all targeted users receive the notification of a challenge.  

 A user does not receive the reward whose conditions have been met.  

  

For ESQ:  

 As for challenges, it is recommended to add the specification of Living Lab 

as a compulsory field for issuing an ESQ. Each ESQ would only target one LL, 

as is the case for each challenge.  

 As for challenges, it is not yet possible for the Living Lab Co-ordinator to 

specify the time they want for an ESQ notification to be sent out to the end 

user. Currently notifications of ESQ are always sent out at trip ends. It is 

recommended to enable this feature of selective timing of ESQ notifications.  

 Similar to the monitoring of challenges/rewards, monitoring of ESQ is not fully 

functional. As a minimum, the Living Lab Co-ordinator would like to see a list 

of users per given answer.  

Challenges and ESQ via the City Dashboard 

While the City Dashboard is currently fully functional in supporting certain challenges 

and ESQ, it does not fulfil all the needs of a Living Lab Co-ordinator, namely:  

 It should provide a tool for efficiently selecting the target group of users;  

 The possible/optional/compulsory specifications for registering/defining a 

challenge should be based on LL requirements and constraints;  

 The Living Lab Co-ordinator should be able to specify the timing (besides trip 

ends) of ESQ notifications;  

 The data analysis (monitoring) tool should provide sufficient insight for the 

Living Lab Co-ordinator to have an immediate overview, and sufficient 

information for the final evaluation (D7.2~5).  

  

Besides, further investigation on the reliability of the IMP/ESQ operation is needed, in 

view of the cases reported as below:  

 One evaluator reports to have received the challenge on the phone even 

before the specified notification time.  

 Not all targeted users receive the notification of a challenge.  

 A user does not receive the reward even though the conditions have been 

met. Or vice versa: a user receives the reward even though the conditions 

have not been met.  

 Several evaluators report mismatches between the CD and the end user, 

e.g.:  

 CD monitoring shows user having received the notification, while user 

has not;  

 User has already received the reward, while CD monitoring does not 

show as such.  
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Tripzoom social network  

The tripzoom social network, as one of the SUNSET incentives, may encounter great 

difficulty in the start-up phase (the cold start problem). This is especially so since the 

current tripzoom functionalities do not make it very user friendly to look for friends. 

Changes or workarounds may be needed so users can easily find and add friends, 

especially during the starting phase. As a result, several Android users did not 

manage adding friends on the phone; instead, they did it on the portal. Regarding 

the finding friends problem, one user suggests that maybe the app should display a 

list of all existing users in the same living lab. 

  

For iOS users, the map of friends’ current locations has a mismatch: the user’s current 

location (blue dot), and the location of the user’s own account (red needle), show 

different locations. This could presumably be the result of delayed information sharing 

(intentionally so by the developer), where information of user accounts shows 

information of a few hours ago.  

  

Regarding privacy and information sharing in tripzoom, one user feels that the app, 

by default, shares too much information with friends.  

 

For a successful LL operation, it is advisable to start with groups of participants 

whereby social connections exist among each group.  

Other issues  

The other (minor) issues that occurred during the evaluation are included below.  

  

Location setting (GPS/3G/Wi-Fi connections)  

The opening remark about location settings doesn't state clearly that trip registration 

does not function (properly) without GPS/3G/Wi-Fi on. One user presumes that it 

would be OK to have GPS and Wi-Fi off. He has the (mis)conception (as can be 

expected to be very common) that turning GPS on will drain the battery. As a result, 

his trips and locations are very badly detected.  

  

Battery consumption  

The previous user who turns GPS off, does not experience any effect on battery usage 

due to tripzoom.  

  

Another user (on HTC Wildfire S) reports that, without tripzoom, the user needs to 

charge the phone less frequent than once per day; with tripzoom, sometimes (esp. 

when travelling) the user has to charge more than once per day. As a result she rated 

the acceptability of the tripzoom battery consumption at 2 (out of 10).  

 

Two more users report their dissatisfaction with the excessive battery consumption. 

Both use HTC Desire with Android version 2.2. For one user, measurement of battery 

consumption was checked at two different times, and tripzoom consumes 84% and 

76% of the phone’s battery. He rates the acceptability at 3 (out of 10). For the other 

user, the phone needs to be recharged every two days without tripzoom, and once 

every day with tripzoom. He rates the acceptability at 1 (out of 10).  

 

Privacy settings  

Most users feel they get lost in the privacy settings menu: “There is no overview of 

what you are doing, and the list of things to select/change is very long.” One user 

suggests to make a single list with checkboxes.  

  

One user regards the menu as understandable but questions about the correctness 

about some of the settings: "I turned location OFF, but why can my friends still see my 

location?" [She has checked with her friend.]  
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Several users report that their changes to the privacy settings do not seem to have 

been saved by the app (or, they may have been overruled by the app).  

  

App crash at settings tab  

Several Android users report to have repeated crashes when accessing the 

settings/privacy menu. 

 

Refreshing/loading behaviour  

It is suggested to either make the content refresh automatically when being visited, or 

remind the user that they have to pull down to refresh. Currently users often see 

outdated list (e.g. information about friends).  

  

When visiting the privacy setting menu, one user encounters the problem of having 

empty content in the privacy setting menu. Only after numerous refreshes the menu 

appears. [In this case 3G is on but Wi-Fi is not connected.] 
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Appendix B. Tripzoom 
This chapter describes the tools that were developed in the project. The first section 

provides a brief overview of the final design of the tripzoom application that was 

used in the Living Labs. The second section describes the City Dashboard that was 

used by the Living Lab Co-ordinator to design and introduce incentives in their 

respective Living Lab. The third section presents the data sources resulting from 

tripzoom users participating in the Living Labs.  

 

For the Living Lab participants the tripzoom app provides the main interface to the 

system. As recording of the personal mobility patterns in urban environments is one of 

the main goals of the app, it is important to motivate users to keep using the app. The 

app needs to give users an overview of the data that is actually sensed, deduced 

and collected to establish a certain level of trust in the system. Furthermore, the 

tripzoom app serves as the interactive communication channel between the system 

and the user to push challenges, rewards and experience sampling questions as well 

as to allow communication between users of the tripzoom community. 

 

The final mobile application design was extensively described in D4.5. In this section 

we briefly highlight the basic functionalities of the final design to make referring to the 

functionalities in tripzoom easier. For the full description we refer to deliverable D4.5. 

 

 

B.1 Community-tab 
The first functionality to motivate people to change 

their mobility behaviour towards a more 

sustainable way of transport is to compare the 

users’ mobility behaviour with that of others. To 

provide the user with a quick way of checking their 

performance relative to the tripzoom community, 

the app offers corresponding graphical 

visualizations.

 visualizing CO2 emission with a green to red 

gauge in 11 steps; an arrow in the green 

area indicates that the user emits less CO2 

by travelling than the average community 

user  

 visualizing travel cost with a sad to smiling 

pig in 11 steps; a smiling pig indicates that 

the user spends less money on travelling 

than the average community user  

• visualizing earned points with a notebook 

with 0-10 stamps; the more green items 

appear, the more points the user has 

earned with respect to the average 

community user  

Figure B-1: screen shot of 

Community-tab in tripzoom 
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• visualizing health with one to five rowers with 0-10 oars in a rowing boat; more 

than 5 oars indicate that the user improved in healthy behaviour  

B.2 Friends-tab 
In addition to the whole community, users can also access data of specific other 

people. People can invite other users as ‘friends’, resulting in a list of users displayed in 

the Friends-tab. Users who have accepted the friend request – and allowed the 

current user to see their live location – can see the mobility profiles of their friends. 

B.3 Me-tab 
The most important tab to the user in tripzoom is probably the Me-tab. It displays a 

user’s own data. The most important types of information in use are the following: 

• Mobility Overview; maps the detected travel modalities to a user selectable 

set of parameters such as time or distance 

• Trips; characterized by an origin, a destination, a time stamp, trip duration 

and distance, travel mode, travel purpose and detection quality 

• Trails; recurring trip, i.e. a trip a user has travelled several times 

• Places; a location of some dimension that was automatically detected to be 

of importance by the user 

• Challenges; describes the task that a user needs to do, and a reward that will 

be given to users who manage to succeed with the given challenge 

• Rewards; as soon as a challenge has been accomplished, the user is given a 

reward 

B.4 Settings-tab 
The last tab collects settings that control what data is stored about the user, how it is 

shared with other users, and some general settings for the app. 

 

 
Figure B-2: screen shots of the Friends-tab, Me-tab and Settings-tab in tripzoom 
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Appendix C. City Dashboard 
The Living Lab Co-ordinators have access to the back end of the system, to manage 

the functioning of the Living Lab. In general, the back end controls the front end 

(tripzoom) for the user. Three main features of the City Dashboard are the user 

management, incentive registration, and experience sampling question (ESQ) 

registration.  

C.1 User Management 
The user management enables the Living Lab Co-ordinator to assign a user account 

to a Living Lab. By doing this, the Living Lab Co-ordinator approves ones account, 

thereby enabling a user to sign in3. By grouping the users per Living Lab, the rest of the 

features could use this parameter as a way of grouping users. Each incentive or ESQ 

was targeted to a specific Living Lab. This way, no specific localisation was needed, 

and Living Lab Co-ordinators could make the interaction with the user context 

specific. 

 

Another way of grouping, supported by the City Dashboard, is the definition of 

groups. On a user level, accounts could be added to a group to make the target 

groups of incentives and ESQ’s even more specific. 

 

For generic administrative work and evaluation purposes, the interfaces of the City 

Dashboard also enabled the Living Lab Co-ordinators to get e-mail addresses of the 

users (to enable e-mail contact) and to relate userID’s to usernames (to relate trips 

and rewards to users). 

C.2 Incentive Market Place 
The Incentive Market Place has been described on a functional level in SUNSET 

Deliverable D3.44. Figure C-1 shows the IMP and its relations with other components. 

 

                                                      
3 For more detail on the registration process, please refer to either of the Living Lab 

Reports (SUNSET Deliverables D7.2, D.3 & D7.4). 
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Figure C-1: The IMP and its technical relations 

 

The Living Lab Coordinator has a screen (Figure C-2) on which an incentive can be 

registered. The Living Lab Co-ordinator has tools to configure the appearance 

towards users (title, notification description, reward description) as the tools to 

configure the functioning of the incentives (target group, times, criteria, number of 

points to be rewarded). 

 

This system offers a wide range of possibilities where the Living Lab Co-ordinator is in 

control of all what is happening. However, this also means that without manual input 

of the Living Lab Co-ordinator there are no incentives. For a future system, possibilities 

to automate part of this process might be interesting to explore. With the notion that 

there will always be a degree of user dependence when it comes to writing the texts 

for the user interface. 

 

Since the City Dashboard was not implemented as an end user tool, multiple bugs 

were found during the operational phase. For instance, the use of special characters 

(such as Å) was not supported or the use of quite long user texts caused errors. This 

hampered a smooth user experience and caused some reluctance in the Living Labs 

to use the system to its limits. A rather safe approach was chosen; checking 

incentives multiple times and using only the stable features. 
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Figure C-2: Incentive Registration Screen 

C.3 Experience Sampling Store 
Similar to the IMP, the Experience Sampling Store (ESS) also uses the City Dashboard 

as the User Interface for creating questions. 

 

The ESS offers a similar level of control to the Living Lab Co-ordinator as the IMP, with a 

broader range of criteria to be used. This offers a (theoretical) higher level of control. 

In practice, only several of the long list are used. Not all criteria could be used for all 

ESQ’s. The difference between the two types (time based and trip end based) was 

made by the criteria chosen (either some criteria from the set “time\...” or of the set 

“trip\...”. To use the system, the operator needs quite a degree of understanding. For 

instance, to issue a question after a trip that ended between 14:00 and 14:59, one 

should use “trip\time” > 14:00 and “trip\time” < 15:00 instead of “time\hour” = 14. 
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Figure C-3: ESQ Registration Screen 
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Appendix D. Data 
The data resulting from tripzoom users participating in the Living Labs consists of trip 

data of participants (i.e. trip and its characteristics), rewards for participants showing 

particular travel behaviour, Experience sampling (i.e. participants are asked questions 

while travelling to ask about their experiences) and several questionnaires about 

participant characteristics, opinions and experiences during the Living Lab. 

D.1 Trip page 
The trips users of tripzoom made while running the app were recorded and stored in a 

database. Apart from the users being able to view their own trips in the Me-tab in 

tripzoom, the data was also available for further analysis on the trip page. The data 

was processed in terms of trips with their accompanying trip characteristics. Figure 

D-1 shows a screenshot of the trip page. The Living Lab coordinators and the 

evaluation team were able to access the trip data via 

http://www.tripzoom.eu/sps/trippage.aspx and export trip data according to their 

preferences.  

 

 

 
Figure D-1: Screenshot of the trip page, http://www.tripzoom.eu/sps/trippage.aspx  

 
This webpage offers the option to view trips: 

(1) made in the last Day, 2-days, 3-days, week, 1 month, 3 months or year 

(2) by All users or a selected individual user 

(3) in All Living Labs (LLs) or a selected one 

 

When the ‘Show static trips too’ option (4) is selected, then ‘ghost’ trips are also 

shown i.e. trips that were registered by tripzoom but were probably inaccurate trip 

detections and therefore filtered out in the trip page.  

 

When selected the appropriate timespan, users and living labs, the trip data is 

presented in a table (5).  

1 

2 

3 

  6 

4 

5 

http://www.tripzoom.eu/sps/trippage.aspx
http://www.tripzoom.eu/sps/trippage.aspx
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 Each trip has a trip ID which is the important code to be used when 

communicating issues to the technical team. The Group mentioned in this 

column refers to all trip segments grouped together. More information about 

this can be obtained by clicking on the blue link over the word Group in each 

box. By clicking the trip ID, all trip segments are visible which means that all 

these segments have been batched as a single trip.  

 The Date column indicates the time and date when this particular trip 

occurred. 

 The User ID is a unique tripzoom user number for all individuals which is useful 

for privacy and when contacting the technical team for further information or 

clarifications about a particular trip. 

 The Quality column indicates whether the data collected through this 

particular trip are of good quality meaning that have been collected through 

quite accurate GPS, Wi-Fi and 3G networks, have been Approximated 

through tripzoom algorithms or are Missing. 

 The Type column refers to the way data have been collected through 

tripzoom i.e. when the user was Enroute or Static. Most ‘ghost trips’ are 

associated with Static trips. 

 The Distance is the distance of this particular trip in meters. 

 The Time is the duration of this particular trip in seconds. 

 The Cost is the cost in € of this particular trip based on the detected mode 

and the tripzoom algorithms. 

 The Emissions is the CO2 emissions in grams or kg of this particular trip based 

on the detected mode and the tripzoom algorithms. CO2 emissions are shown 

also for trips by bicycle or on foot since it is assumed that all human beings 

emit some CO2 at all times. 

 The Modality is the mode used for this particular trip. Trip Modality and 

Objective may be indicated either as Automatic or as Override when the user 

has manually changed it. The tripzoom automatic detection is shown in 

brackets and any user input modification is also shown in this box with the 

remark ‘Override’. This may was useful for testing tripzoom mode detection 

accuracy. If the travel mode is changed manually by the user, then tripzoom 

accepts this manual change and no further automatic changes may occur. If 

a trip is Approved in tripzoom, then all information remain unchanged. 

 The Role is the role of this user in this particular trip. It is based on the 

automatically detected Modality and any regular patterns of this user as 

detected by tripzoom. 

 The Objective is the trip objective of this user in this particular trip. It is based 

on the automatically detected Modality and Date and any regular patterns 

of this user as detected by tripzoom. The Role and trip objective are 

automatically detected based on a sensible default setting of tripzoom. 

 The Places are the places visited in this trip, including any user made 

modifications about particular places (e.g. location name edits). 

 Infra # is the amount of road sections that were detected. This parameter can 

be used for quality estimation. 

 The Last analysed column indicates the last time that the server has analysed 

this particular trip and is useful for evaluators to identify if/when the last 

analysis took place. 

 The Logs column includes links to the log files of this particular trip where the 

evaluators may review in detail specific trip segments, their duration and 

location if desired. By clicking on the Enrich Trips link, the detailed data of the 

selected trip appear. The InfraResolveTrips in the Logs box shows if the map 

matching is good enough to be stored. If trip quality is bad, no trip segments 

or data are found in this Log. 

 

http://www.tripzoom.eu/sps/Logs/InfraResolveTrips.61845.txt
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A more extensive trip report can be retrieved by using the Export current selection 

button (6) and evaluators can then export the selected data in .csv format for 

processing.  

D.2 Reviewing tripzoom data on a map 
Evaluators are able to view certain tripzoom users’ information on a map. This may be 

viewed (Figure D-2): 
 

 for a certain Time period e.g. last day, last week, last month. 

 for a certain tripzoom user. 

 for certain trip types e.g. enroute or static. 

 for certain weather conditions e.g. snow. Weather information is based on a 

global weather source and is input ex-post, therefore showing accurate 

weather conditions and not forecasted ones. 

 for certain modalities e.g. car. 

 for Trips to certain locations. 

 

In addition, total Trip details may also be viewed for the selected user  

 
Figure D-2: screenshot of detailed user information on a map 

 

This data provides us with the opportunity to give a density picture of a single user A 

and a single user B over a month period in the same Enschede area. Two examples 

are shown in Figure D-3. 
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Figure D-3: location density of two users in LL Enschede 

 

The left panels show a road based view with home and work location and most used 

home-work route (Red dotted is a car route; green dotted is a bike route). On the 

right the location density is shown. The longer a user is present at a certain location 

the more red the location is.  

 

On the same webpage (http://www.tripzoom.eu/sps/map.aspx) a graph (Figure D-4) 

including information about Altitude (blue line) and Battery use (red line) of this user 

are shown. At times when the user is travelling data about the battery status is stored 

and sent to the system as well. At times tripzoom is in a ‘sleeping’ status no 

information is stored and intermediate states remain unknown.  

 

 
Figure D-4: screenshot of altitude and battery status page of a tripzoom user 

 

On the same webpage (http://www.tripzoom.eu/sps/map.aspx) it is possible to view 

the Personal places a selected tripzoom user has visited (Figure D-5). This table 

includes: 

 The Location ID which is a unique ID assigned automatically by tripzoom to 

any location. 

http://www.tripzoom.eu/sps/map.aspx
http://www.tripzoom.eu/sps/map.aspx
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 The Name of this particular location.  Additionally, this column indicates when 

the user was seen at that location for the last time i.e. date/time. 

 The Type of location is assigned automatically by tripzoom (in which case it is 

shown as Automatic), but it can also be modified by a user e.g. to adapt the 

location name, in which case it is shown as Override. 

 The Duration of stay indicates the total time this user has spent in this location. 

 The Percentage of stay indicates the proportion of the user’s time spent at this 

location. 

 The Accuracy indicates the accuracy of this specific measurement which 

may be influenced e.g. by the 3G network, GPS coverage. 

 The Location map indicates on a map where this specific location is situated, 

including its coordinates. 

 The Day of week indicates the proportion of the user’s time spent at certain 

locations e.g. home, work. 

 The Hour of day indicates the hours a selected user has been at this specific 

location. 

 
Figure D-5: screenshot of personal places page of a selected user and time spent at 

each location 

 

At the bottom of this webpage (http://www.tripzoom.eu/sps/map.aspx) there is an 

area (Figure D-6) where tripzoom indicates if any other tripzoom users have been at 

the same locations, when (date/time) and for how long. This may be useful to identify 

potential tripzoom users at the same locations at certain times and promote e.g. car 

sharing. 

 

 
Figure D-6: Accompany information 

 

Although location sharing was one of the proposed incentives in deliverable D3.3 the 

accompany information was not used in tripzoom or otherwise in the SUNSET project. 

However, it could become an interesting feature in future apps to enable mobility 

matchmaking or to stimulate carpooling. 

D.3 Incentive MarketPlace reward page 
The IMP reward page offers the evaluators the opportunity to view the rewards with 

the associated trips of the tripzoom users.  

http://www.tripzoom.eu/sps/map.aspx
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When having selected the appropriate timespan, users and living labs, the trip data is 

presented in Figure D-7.  

 Each reward decision has a User ID; a unique tripzoom user number for all 

individuals; 

 a Trip ID; which is the important code to be used when communicating. This 

ID enables the matching between trips from the trip page and the IMP reward 

page, 

 a Group ID; related to all trip segments grouped together 

 an incentive and reward is LivingLab specific allowing the Living Lab Co-

ordinator to use the local language in the title and description of the 

incentive, 

 an incentive is assigned an Incentive ID, Incentive Name and Incentive 

Description 

 the Criteria for a specific incentive in terms of departure time, mode, purpose, 

trip distance for the trips to be processed and analysed for awarding the 

rewards  

 RewardCheckTime; the time when a particular trip was analysed by the IMP.  

 Characteristics of the trip that is analysed such as: DetectedDepatureTime, 

DetectedModality, DetectedObjective, DetectedDistance, DetectedCost and 

DetectedEmission 

 The ActualReward after analysing the trip. If a trip meets the incentive criteria 

set by the Living Lab Co-ordinator the trip will receive the points designed in 

the incentive. 

 TotalActualRewards; the cumulative number of rewarded points for a specific 

user 
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Figure D-7: screenshot of IMP reward page 

 

D.4 Questionnaires 
Over the course of the Living Labs three distinctive questionnaires were executed: 

 Pre-questionnaire 

 Post-questionnaire 

 Exit questionnaire 

 

The first two questionnaires followed the structure as was proposed in D6.1. The exit 

questionnaire was executed to add information about the reasons for leaving the 

Living Lab and removing tripzoom from the smartphone.  

Pre-questionnaire 

At the start of using tripzoom in the Living Labs the participants were asked to fill in a 

so-called pre-questionnaire to retrieve the characteristics of LL participants and to set 

a base case for the evaluation of tripzoom. The pre-questionnaire consisted of four 

parts: 
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 Personal mobility profile; questions about the importance and awareness of 

the individual’s mobility profile, such as travel time, travel cost, environment, 

CO2-emission, health and calories to get an idea of the individuals’ views on 

travel characteristics for tripzoom to support 

 Travel alternatives; questions about regular and alternative travel options and 

the awareness of alternatives and questions about the flexibility of avoiding 

the peak hours 

 Traffic, environment and society; statements about the congestion, 

environment, safety and economy and their influence on the travel choices 

of individuals  

 Personal characteristics; questions about characteristics such as, age, gender, 

self-categorisation, and opinions about transport policies and the use and 

trust of social networks to get an idea of the type of persons in the Living Lab 

Post-questionnaire 

After participating in an experiment and/or at the end of the Living Lab the 

participants were asked to fill in a so-called post-questionnaire. If participants joined 

several experiments, they were also asked to fill in post-questionnaires multiple times. 

The structure of the post-questionnaires consisted of regular questions and questions 

specific to the experiment that was executed. 

 Functionality and usability; statements about the ease of use of tripzoom 

 Tripzoom and personal mobility profile; the extent to which tripzoom helped 

the user in being more aware of the individual’s mobility profile, such as travel 

time, travel cost, environment, CO2-emission, health and alternative routes 

and modes 

 Accuracy of trip registrations; statements about the accuracy of the 

registration of departure locations, arrival locations, routes, modes and the 

additional battery consumption 

 Challenges during the experiment; questions specific for the conducted 

experiment about whether or not the challenge was received, accepted and 

if it caused a behavioural change 

 The usage of the various functionalities in tripzoom over the course of the 

Living Lab. 

Exit questionnaire 

After reporting to leave the Living Lab Enschede or not showing any activity in the 

Living Lab Enschede participants were asked by the Living Lab Co-ordinator to fill in 

the exit questionnaire. The objective of this questionnaire was get additional 

information of participants leaving the Living Lab, uninstalling tripzoom or not showing 

any activity in the Lab. Because these participants were leaving the questionnaire 

was limited to one multiple choice question and room for further comments and 

suggestions 

 

1.  Why did you quit using tripzoom? 

Waarom wil/kun je tripzoom niet langer gebruiken? 

 It doesn’t offer any added value to me 

Voor mij biedt tripzoom geen toegevoegde waarde 

 Signing up and/or participating costed too much effort 

Aanmelden en/of deelnemen kostte me teveel moeite 

 I forgot to participate 

Ik ben het vergeten 

 Tripzoom didn’t function properly 

Tripzoom werkte niet naar behoren 

 Another reason 

Een andere reden, namelijk: 
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2. Do you have further remarks about your reasons to stop using tripzoom? 

Heb je verdere opmerkingen over jouw overwegingen tripzoom niet langer te 

gebruiken? 

 

 

3. Do you have suggestions what to improve in tripzoom in order that you would like 

to use tripzoom again? 

Heb je suggesties wat er moet worden veranderd of toegevoegd, zodat je 

tripzoom wel zou willen/kunnen gebruiken? 

 

 

The results of the exit questionnaire are reported in section 5.2. 


