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Design case brief
Design something that helps drivers to save energy (fuel/electricity) while driving. The
solution needs to, at least:
● Inform people about their usage
● Persuade people to improve their performance

Part 1: Data gathering
1.1

Goal of the data gathering and description of the target group (max. 100 words)

The three goals of the data gathering is to find out:
1. The type of drivers the participants are;
2. If participants are aware of their fuel/energy consumption and if they would want
to change their behaviour to drive more sustainable ;
3. How participants think they can save fuel/energy while driving.
Our intended user group is:
People who drive longer distances regularly. The car type (electric/ combustion engine)
and the age of the users does not matter.
Word Count: 76

1.2 A list of 10 interview open questions used in the final interview
1. Can you tell something about yourself as a driver?
2. What habits do you have while driving?
3. Why do you drive the way you do?
4. Why do you drive regularly?
5. What does distract you while driving?
6. What distances do you drive?
7. What do you think of sustainability/energy saving trend?
8. How energy efficient do you think you are currently when it comes to driving?
9. What would help or stimulate you to save more energy while driving?
10. How would you want to be provided with information regarding your energy
usage?
Extra questions:
1. How often do you drive?
2. For how long have you been driving regularly?
3. How do you know when to change the gear?
4. What is your behavior towards the maximum speed limit and why?
5. How much would you pay for the product?

Number of questions: 10
Number of extra questions asked in the interview: 5

1.3 The informed consent form & the completed ERB form

1.4 Overview of the participants’ demographics (max. 150 words)
The eight participants from these interviews drive regularly. Most of the participants drive
long distances, mostly for work or for other reasons. The participants have different types
of cars. Some of the cars are expensive and not energy efficient while other participants
have a smaller, more sustainable car. The ages of the participants vary from 20 to 59.
Word Count: 58

1.5 The selective transcripts of the gathered data (max. 300 words)
“I drive to work every day because there is no public transport.”
“I drive almost everyday. I have to drive a lot for my job as well so I believe I’m pretty
experienced.”
“I usually drive a little bit over the speed limit yes. Because most of the times it just feels to
slow on certain roads.”
“On the highway 20 km/h to fast is a penalty of 35€ where I live. So most of the times I
drive the speed limit and a bit more, but never more than 20km/h over the speed limit."
“Depends on the situation. If there is a possibility, I drive faster.”
“I consume a lot of fuel, the main reason for this is my car… I got an old Jeep and it literally
uses fuel as if it’s nothing. “
“Very efficient, because I’m always trying to be very aware of it. I drive an electric car and
always really pay attention to how much energy I use while driving, even though I don’t
use fuel.”
"Saving the environment would be a reason for me to save more energy while driving. It is
really important for me."
“It would probably be money. I don’t really care about the environment that much.”
“Ah, definitely saving money. I get most of the fuel consumption back from my work,
however less fuel means less expenses.”
"Cows. “Laughs” No but actually I get distracted by nice landscapes or a nice
sunrise/sunset. But nothing inside the car distracts me. I can have a conversation, sing a
long music or call someone. Only if I have to concentrate on finding the way I cannot do
anything else while driving."
“Not really anything that I know off… Maybe when I select a new song on my phone.”

Word Count: 298

Part 2: Data analysis and Personas
2.1

Process description of your data analysis (how you conducted the analysis) (max. 200
words)

The analysis has been done by making selective transcripts which were briefly discussed
within the project group. After the short discussion of the results, all of the statements
from the selective transcripts were categorised. This was done by printing out the
transcripts and cutting out every single answer given to the interview questions. The
individual statements were then categorised and discussed with the group, after which
the categories were reviewed and altered if necessary.
Word Count: 74

2.2.a Overview of results (e.g. affinity diagram, list of themes)
The results were grouped in the following categories/ themes:
- Motivation
- Distraction
- Type of driver
- How sustainable are you
- Sustainability trend
- Pricing
- Concept

2.2.b Overview of conclusions (interpretation of results relevant for personas and design
case) (max. 250 words)
From the interviews can be concluded that most participants focus on the road as much as
possible and don’t get distracted. Driving in a sustainable way is important to half of the
participants. The other half of the participants isn’t that invested in sustainability and
saving energy.

Participants note that driving on itself is not good for the environment unless you drive an
electric car which most participants don’t. Most cars that participants drive use a lot of
fuel. However, this isn’t triggering the participants to buy a car that is better for the
environment.
Most of the participants pay attention to their way of driving and are making sure that this
is as sustainably as possible. Some of the participants however, are not taking the
environment into account and are therefore not actively trying to drive eco-friendly.
The participants would pay money to buy a product that helps them drive more efficient,
as long as the product eventually helps save money. Some participants would invest more
than others, as some wouldn’t want to spend that much.
The type of car that is driven influences the way of driving. For instance: participants are
more calm and paying more attention in a smaller car. They are a more confident in a
bigger car.
Word Count: 212

2.3 Two different and complementing personas, based on suggested templates,
attractively presented (graphical design, readability) on one A4 page each, and relevant
to the design case.

2.4 Brief reflection on the personas in which you indicate the relation to the data and
the analysis (max. 300 words)
We created two personas that have characteristics that were established from the
interviews with our target group.
One of the personas, Emma, 24, is very focussed on sustainability and being eco-friendly.
However, she just started working which is why her financial situation doesn’t allow her to
make all the choices and changes she would like to make. This persona is based on the
findings from the interview, that half of the participants are aware of the importance of
sustainability and would change behavior for the environment. Furthermore, saving
money was mentioned as motivating by many of the interviewees.
The other persona named Patrice is a little older and in a very different stage of life. She is
a mother of three and has a good job. Money is not an issue in her situation but yet she is
not concerned with sustainability.
The Persona Patrice represents the other half of our participants - people who do not care
or would not change their behavior for the environment. Her age also refers to the
analysis of our gathered data - the subjects above 30 did not mention the money as a
motivation for more sustainable driving.
Besides the mentioned relations between our personas and the data from the interviews,
we also incorporated our selected target group that was logically also reflected in our
participants of experienced drivers who use their car frequently.
Word Count: 231

Part 3: Concept development
3.1 A (max!) one-page description of your selected design concept, including
- A scenario (see section 11.5.2 of the book)
- A storyboard (see section 12.2.3 of the book)
Scenario:
It is 6 am in the morning. Emma is preparing breakfast for her and her boyfriend in the
kitchen using only fairtrade and local products. Later on, Emma and her boyfriend are
sitting in the car, carpooling to work. Emma is driving and is using the new VromVrom –
steering wheel. She is talking to her boyfriend and accidentally accelerates over 110 km/h.
The Vrom Vrom steering wheel is turning red and vibrates softly to remind her to drive
slower, which is more sustainable. Before reaching the city, they are passing by a gas
station. They do not have to stop to get new fuel, because they are driving really energy
efficient with the help of Vrom Vrom.
When entering the city, the Vrom Vrom steering wheel switches to city mode and helps
Emma drive efficient. Vrom Vrom does this by indicating that Emma is driving too fast,
considering the fact that there is an orange traffic light about to turn red ahead.
After Emma and her boyfriend arrive at work, Emma checks the VromVrom App on her
phone. In this app she gets all the information about her driving habits and also how much
money she saved this morning by driving sustainable. She can also retrieve information on
how to drive more efficient and sustainable.
Emma switches to her banking app and puts the amount of money she saved by driving
sustainably on to her savings account. She does this because she is saving up to buy a new
electric car that would help her to be even more eco-friendly.

Storyboard:

3.2 Scans or pictures of all 7 Storyply sheets
Storyply sheet 1:

Storyply sheet 2:

Storyply sheet 3:

Storyply sheet 4:

Storyply sheet 5:

Storyply sheet 6:

Storyply sheet 7:

Part 4: Prototyping (max. 600 words)
4.1 A description of the low-fidelity prototype you made for your user evaluation
including one or more pictures.
Our final concept involves a combination of an app where you have an overview of your
driving behavior and a steering wheel that gives you feedback while driving.
For the user test, we decided to test the steering wheel part of the full concept.
Therefore we made a low-fidelity prototype out of cardboard that acts as a steering
wheel. In the upper part of the steering wheel, there is a scale that goes from green, to
orange, to red. To simulate the vibration of the steering wheel, a phone was taped to the
back of the prototype. This phone was equipped with a vibration app that could be used
to test how people react to that feedback.
Word count: 117

4.2 List at least three usability goals (see page 19) and at least three user experience
goals (see page 22) that you implemented in your low-fidelity prototype. Motivate why
these are relevant for your concept and motivate how these goals are implemented in
the prototype.
Usability goal 1: Good utility
Our product is meant to lower the fuel/energy consumption while driving. The steering
wheel is designed to make you aware of your speed, so you can lower it if necessary. With
the vibration and green, orange and red light, we strive to give enough feedback to the
driver while keeping it safe and practical.
Not only will you save money on fuel/energy, you will also be more eco-friendly.

Usability goal 2: Learnability
We want our concept to be very easy to understand and learn so that people who drive
could just buy this product and use it without having to put time and effort into learning
how to use the product.
With our prototype, we will test if the user understands what the feedback he gets means
and how he would react to it. While we simulate the driving the researcher will change the
color and give feedback in the form of vibrations according to the situations in the
simulation.
Usability goal 3: Effectiveness
The overall goal of the concept is to make driving more sustainable. If our product/
concept is not effective we would fail to reach our target group of people who have to go
to work by car but want to be more sustainable.
The low-fi prototype will be part of a simulation. While participating we ask the tester to
“think out loud” and tell us what he is doing and thinking. By using this method we can see
if the user changes his driving after the feedback we give him.
User experience goal 1: Motivating
The main idea behind our concept is to make people drive more sustainable. Thus, we
want to test if the user experience is motivating. If not, people probably would not drive
more sustainable with our product.
With our prototype, the participant can experience our concept. This experience could
give a good indication of the effects of the product, allowing us to assess how motivating
our product is.
User experience goal 2: Helpful
We want to make it easier for the user to drive sustainable. Therefore we need to test if
our idea is actually helpful.
By experiencing giving the user the experience we can get information by observing and
after the test asking how helpful the test was.
User experience goal 3: Challenging
We want to change the challenge from “who is the fastest?” and “can I be faster than my
navigation system says?” to “who drives the most sustainable?”. Therefore we want to
challenge people with trying to always stay in the green area of the scale and try to not
give any negative feedback on their driving.
With testing the experience we want to see if the users actually try to avoid the red on the
scale and the vibration or if they do not care and it is not bothering them.
Total word count Part 4: Prototyping (max. 600): 597 words

Part 5: User evaluation
5.1 An evaluation plan describing the goals, method and measures for the evaluation
a) Purpose and goals (max. 50 words)
The purpose of this test is to evaluate the concept of Vrom Vrom and the design of
the corresponding prototype with potential users out of the target group. Our goal
is to get feedback on the current state of the concept and design so that both could
be improved.
Word count: 49

b) Research questions (list only, max. 6)
1.
Does the product have a good utility?
2.
Is it easy to learn how to use the product?
3.
Is the product effective?
4.
Is the product motivating?
5.
Is the product helpful?
6.
Is the product challenging?
c) Participant characteristics (max. 50 words)
Participants of this user evaluation should be between 18 and 65 years old and
drive regularly. This could be daily but participants that drive once a week would
also suit the target group. The type of car the participants drive is not relevant in
our research.
Word count: 46

d) Methods (max. 150 words)
The user evaluation consisted of a
simulation using the prototype
and a questionnaire. The
participants were first given a
short introduction which didn’t
include any information on the
concept but did include an
explanation of the simulation.
Participants were asked to think
out loud and describe what they
thought was happening and why it
was happening. This way, we
could test if users understood the
feedback given to them.
After the participants filled in the
consent form of the usertest, the
simulation started. In this simulation, the user was holding the prototype and
looking at a screen with a video. This video showed the view that a driver has while
driving a car. While the video was playing, the participant got feedback in the form

of color and vibration in the steering wheel. After the simulation including the
prototype, participants filled in the System Usability Scale [1] questionnaire.
Word count: 148

e) Task list (describe 1 task in full, name titles of any additional tasks)
The participants were only given one task: Imagine you are driving in a car with this
steering wheel. The researcher then asked: “Can you tell me what you think is
happening and why you think this is happening?” The participants then had to
interact with the steering wheel while watching the video. During this simulation,
the participants were asked to think out loud.
f) Equipment and logistics (max. 50 words)
This user test required the following:
● ERB form
● Consent form
● Low-fidelity prototype including a phone to provide vibration
● Video to simulate the driving
● Device to play the video on
● Questionnaire > System Usability Scale

Word count: 33

g) Measures (list only)
Think out loud method:
●
Evaluation of the comments made by participants during the test.
●
Evaluation of the observations made by the researchers.
Questionnaire:
●
Evaluation of the given answers ranging from strongly agree to strongly
disagree.
h) Analysis methods (max. 100 words)
We analysed our data by making notes of the remarks that participants made. We
then discussed these with the project group. We also used the System Usability
Scale which can then be interpreted by converting the scores by doing the
following:
●
For the odd numbered questions, subtract 1 from the score.
●
For the even numbered questions, subtract their value from 5.
●
Take these new values which you have found, and add up the total score.
Then multiply this by 2.5.
The final result of this formula is not a percentage but does give a good sense of
the score.
Word count: 100

5.2 Overview of the participant’s demographics (max. 150 words)
This user evaluation included 8 participants of which seven have a Dutch nationality and
one has a French nationality. The participants of this research all drive in a car regularly.
The cars driven by the participants differ from old to new and vary from low-end to
high-end. The average age of the participants is 45 and all of the participants have an
average affinity with technology.
Word count: 66
5.3 The informed consent form used

5.4 A clear and concise description of the evaluation results (max. 300 words)
- Use basic statistic methods in the analysis of quantitative data
- Use prober visualizations for quantitative data
- Use selective quotes for qualitative data
The purpose of the product was clearly understood fairly soon by all users. All participants
understood why the feedback that was being given and responded to this.
“Oh I think this means I am driving too fast right now. Because I am driving 50 in a city”
One individual didn’t catch the red ‘light’ used on the steering wheel to indicate going too
fast, but understood when the wheel vibrated. For all other users, it was clear that the
light turning red indicated that the user was driving over the speed limit, and that the
vibration alerted them after taking too long to adjust the speed. Multiple users mentioned
that the vibration of the steering wheel would help them to focus on the road and less on
their dashboard if they would own the product, because they would not have to look
down constantly to get the feedback.
“Oh it even vibrates. I am taking too long to adjust the speed”
The product is useful and effective because participants stated that the feedback is useful
and helps them to drive correctly. They would change their behaviour according to the
feedback they receive. The product also motivates the drivers to drive sustainably by
challenging them to stay in the green zone that is indicated on the steering wheel.
“So it is good when the color is green?”
The final score of the System Usability Scale that was used as a questionnaire is 81,25. This
means that our product scored very high and is received very positively by the participants
of the user evaluation. This can be concluded because the average System Usability Scale
score is 68. A score below 68 is perceived bad, while a score higher than 80 is very good.
Word count: 292

5.5 The questionnaire(s) used
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Appendices
Full selective transcripts of the interviews:
● Interview 1
● Interview 2
● Interview 3
● Interview 4
● Interview 5
● Interview 6
● Interview 7
● Interview 8
Link to video used in user evaluation
● User evaluation simulation video
Filled in System Usability Scale questionnaire
● Questionnaire 1
● Questionnaire 2
● Questionnaire 3
● Questionnaire 4
● Questionnaire 5
● Questionnaire 6
● Questionnaire 7
● Questionnaire 8

Interview 1:
R: In which age category are you? 17-23 or 24-30?
P1: 17-23
R: For how long have you been driving regularly?
P1: I have had driving lessons since I was 17, so actually from that moment.
R: And constant or ...
P1: Yes with ups and downs. It is now because I live in a student home that I drive less by
car because the car is at my home, but if I need it, then I take the car. So it's ups and
downs.
R: And can you tell me something about yourself as a driver?
P1: It actually depends on which car I actually drive. Because we have two cars at home
that I mainly drive. A Volkswagen Up, a somewhat smaller car and an Audi Q5, a larger car.
In the UP you are in such a small car.
R: Yes
P1: Yes then you really have to follow all traffic rules, drive very well because people will
not give you priority. In that Q5, on the other hand. Yes ... How do you say that ... There is

always a kind of built-in priority in a certain way. Yes, then I am ... a presence in traffic.
Then my driving style changes a bit.
R: So that is when you are talking about priority. And when you talk about speed?
P1: Oh yes, that is about the same. Because in the Q5 you can do something ... It is nicer to
drive faster because it has much better sound damping, for example. So with that driving
on the highway is much more fun and better. But in terms of speed in built-up areas, it is
always just the maximum speed or something below, because yes, it makes no sense to
exceed that.
R: Okay.
P1: To make it very specific.
R: And what habits do you have while you are driving?
P1: Um, especially impatience to fellow drivers. If the traffic light turns green, don't pull up
immediately, stay put, that frustrates me. Traffic slowing down, having to wait for
roundabouts, or for a bus, for example. That is really annoying. Especially impatience and
if you drive the Audi then it is also a bit of ego with me. A Little bit of macho behavior.
R: Okay so that also differs per car.
P1: Yes
R: Okay. Why?
P1: Yes that's just a bigger, more expensive car. I'm 22, pretty young. Yes then there is a
certain feeling involved. in the Up it is just ... Is a very decent car, but it is just a slightly
different feeling when you drive it.
R: And that impatience, where does that come from?
P1: Yes that's normal. That is really completely because of my character. That's normal. I
am a fairly impatient person, especially when it comes to things in traffic. That's how I am
on my bike too.
R: Okay, and how regularly do you drive?
P1: Yes, let’s say 4 to 8 times a month. Something like that.
R: Yes okay. What distracts you when you are in traffic? Are you distracted at all when you
are driving?
P1: Not that often. Focus must remain on traffic.
R: Okay. And what distances do you usually travel?
P1: It is often somewhat larger distances. Really when you have to go somewhere. So yes
say 50 km something like that. Or yes if I have to be in Eindhoven it is all a bit less ..
Usually I need the car if I really have to go somewhere. So yes, say 50km +
R: Okay, and what do you think of the energy efficiency, sustainability trend?
P1: I like it very much with cars, because everyone has a car. Maybe even two and if you
use it daily. It is all fossil fuel. Then that is a mega source of pollution. For example, air in
the cities also gets very bad. There are now a number of streets in Eindhoven where there
are signs about pollution. So I think that trend is very good. If at all if you look at hybrid
cars or electric cars. I think that is a very good trend.
R: Okay, and this is very specific on cars ... How about more in general?
P1: Ehm. Yes in general it depends a bit. Separating waste is of course also one of those
things that naturally comes with it. That sustainability thingy. I don't do it myself, but
that's more because it's too much trouble in a student home, I think. Furthermore, with
food I try to make sure that I don't throw it away unnecessarily. Too many things and
things like that and I almost always ride my bike.
R: Okay and how energy efficient do you think you're in the car right now?

P1: Not very energy efficient. Die Up is quite sustainable by nature. So you don't have to
do much to be eco-friendly there. The Audi uses fuel quite a lot because of my driving
style too because of my impatience so I am not very energy efficient with that.
R: And what would help you to be more energy efficient in the car?
P1: Yes, because it is specifically my driving style in the Audi, the Audi itself should be
more sustainable. Or an electric car. Yes, because the Up has such a thing… What is it
called? Smart function. With that you can see exactly .. On the dashboard there is such a
thingy and with that you can see exactly how sustainable you drive. I think that is
completely crazy. There is such a meter on the dashboard on which you can see how
eco-friendly you drive. I think that's called Blue Motion Drive or something. And then the
engine also turns off, for example, when you are at the traffic light and stuff. I think that is
completely crazy. I find that completely annoying. No, I don't like that at all. It is nice to
look at but then you are far too distracted when looking at that dashboard than you are
actually busy with the traffic. So I don't think that's a good thing.
R: Because it's distracting.
P1: Yes, because you have to keep focus off the street.
R: Okay and does that have anything to do with the fact that .. Yes, you are very concerned
with sustainability on one hand, and not really on the other hand. Would it have more
impact on you if you were more involved in that?
P1: Yes, I think so. If I would be actively involved with that, I would also be more involved
with it in the Audi and pay more attention to it.
R: So that in your dashboard is completely crazy. Suppose we want to give you information
about, for example, energy-efficient driving. Do you have an idea how that could be
improved?
P1: Then I would integrate it into the heads-up display. Then the dashboard is projected at
the bottom of the windshield. You could incorporate it in there because you are still
looking straight ahead and you are still looking at the street. On the road. You could then
incorporate it in there. Then it is certainly much less distracting.
R: That's only in the car. Any ideas for outside the car? Do not have to.
P1: Pooh. No, that is really a hard one ... I think that it is very difficult for you as a student
to be 100% involved, because the products that you also get are therefore organic
products. Slightly more expensive and so on. I think that it is very difficult for you as a
student to work on it except to use the bicycle a lot.
R: Yes and your example is in the car. So my next question would be how much you would
pay for it. For a product that you would give that information ...
P1: Oh heads up display is very nice. So I would certainly pay for that. 120 euros or so. Yes
I don't care. I have been in a car once with a heads up display. So. I really don't want
anything else but ehm.
R: Okay. And what kind of information would come up on that heads up display except
about your driving behavior?
P1: Well what I currently know is what I know is navigation, cruise control, adaptive cruise
control, the speed .. All those things are already on it. I think it is Blue Motion that is not
on it as far as I know.
Interview 2
R: Are you in the age category 51 to 60?
P2: Yes
R: Okay. And for how long have you been driving regularly?

P2: Yes then I have to dig into my memory but I think I was 19 when I got my driver's
license and since then I have driven a lot.
R: Okay. And can you tell me something about yourself as a driver? What type of driver
are you?
P2: I think I am pretty relaxed. I can absorb quite a lot while driving and I am as constant
as possible in terms of driving style, but very occasionally I can get a bit angry when other
road users do stupid things.
R: Okay. And what habits do you have while driving?
P2: Focus on traffic and driving.
R: Furthermore, specific things that ...
P2: Listening to music. In other words, listen to the radio.
R: Why do you drive the way you do?
P2: I like that and I tell myself that it saves fuel and that it is also pleasant for fellow
passengers to ride along.
R: Okay and how often do you drive exactly?
P2: Every day.
R: And which distances are involved?
P2: That is very variable but ehm .. I think I think for a moment ... I think I drive four to five
hundred kilometers a week.
R: Okay. And why do you drive so often or regularly?
P2: Well first of all because of my health that I actually do everything by car. And secondly
because I like to drive. Visit my family. Visit friends. And occasionally help my friend to
drive some trailers from A to B.
R: Okay and are you sometimes distracted while driving?
P2: Rarely or not. I don't know what you mean by ... Being distracted by what?
R: Well maybe because of something happening around you or in the car with the radio or
something.
P2: No, it doesn't bother me. I can separate that very well. The moment I have to
concentrate more than I hear nothing at all around me.
R: Yes. And what do you think of the trend of sustainability. Taking better care of the
environment. What do you think of that?
P2: I am not against that in itself. Only the changes that one makes or desires are…. I
doubt whether that really contributes as much to the environment as people all think. As a
private individual, you also have to have the money that is involved in being sustainable.
Companies know that and take it into account. I understand that and I think that is
justified. But as a private person I think you are sometimes really forced into things. Take
the environmental zone in Utrecht as an example. If you have an older car. Older Diesel I
have to say. You are therefore forced to purchase something else or simply not to go into
the city anymore. Well I think that goes very far. You know, I understand those steps, but
you can't force everyone to participate in this way.
R: No, I understand that. Okay and how energy efficient do you think you are while
driving?
P2: Given the car I drive, I am not that energy efficient but given my driving style I think I
almost get the maximum out of it.
R: Okay and on what basis do you conclude that?
P2: Because I have a calm driving style, pay attention to the usage, the average usage
during the ride. And try to cover as much distance as possible with the fuel I use. That is
really a sport for me.

R: And why is that really a sport for you?
P2: Because I like doing it. It saves me money.
R: Is that the biggest reason to do that?
P2: No ... Well it is an important reason, let me put it that way. I also think the
environment is important, but I really want to do something about it.
R: And what would help or encourage you to save energy while driving a car, even though
you say so a lot already?
P2: On Thursday I will take another step by making it even more energy-efficient by
tuning, so that I use less diesel per 100 km. I can't do more than that or I have to not use
the car.
R: Okay so you can’t do more. And suppose you are not driving very sustainable and we
want to give you information about how you can do that better. How would you like to
receive that information?
P2: Well I think it's a bit of a mix of documentation so just in writing and then combined
with maybe movies to see the effects.
R: And would you like that in the car or outside the car?
P2: No outside the car.
R: And when you talk about the inside of the car. Do you have ideas about that?
P2: Well maybe something that is visible on my display, more than it already is. Because I
have some applications in the car that I can see the average consumption and actual
consumption and things like that. That maybe you encourage even more to do it even
more or better.
R: Okay so you can already see some things. So that average consumption, the actual use.
Can you also see other things that you can think of now?
P2: I actually don't know if I can see if I ... No, I can't see that anyway because I drive a
machine so it decides for itself whether it changes gear up or down so I cannot necessarily
influence the changing gear behavior other than that I put it in manual. Then I have to do
it manually and then I actually do not know whether my display shows whether I should
switch gear yes or no. But I don't have more applications at the moment.
R: And suppose you should or would like to purchase such a product, how much would
you want to pay for it? For a product that gives you information about how you can drive a
more fuel-efficient car?
P2: Well I actually have no idea. That may cost some money. I think there are those plugs
that you plug into the contra plug connector and that you can then read in an app how
you do it in the car. Only I think that this should not be a distracting factor while driving.
Or yes. That is nice to analyze afterwards, but I don't know if you can capture the actual
moments properly.
R: And specific? Because you have not actually mentioned an amount in concrete terms? It
is of course also difficult because I don't have a specific product to show you, but you
would buy such a plug. How much would count for?
P2: For that tuning I pay 225 euros including VAT. I am willing to drive more economically.
I expect that I have to drive three quarters of a year to earn it back. So a bit in that order
of magnitude, up to that amount I am willing to go. Provided that I can really notice that I
also gain money with that.
R: Do you have anything else that you would like to tell me what I can include in the
results?
P2: Ehm well that you have to take care when giving advice. In the past people talked
about modern driving, I don't know exactly what they called it, but that is also more

sustainable driving. Only if you apply that, for example, abroad in, for example, the
mountains. Then you completely go wrong. So I do think that the information you receive
or that you have to give it fairly can be applied in the Netherlands where everything is flat
or where the circumstances are like that. But you have to be careful with that to ensure
that people really apply it consistently.
Interview 3:
Interviewer: Ok, so in which age range are you? (showing age ranges)
Participant: In range A
Interviewer: For how long have you been driving regularly?
Participant: 2 years
Interviewer: Can you tell something about yourself as a driver? What type of driver are
you? How experienced?
Participant: I drive almost everyday. I have to drive a lot for my job as well so I believe
I’m pretty experienced. Besides that I think I’m a pretty obedient driver. I let people pass
when they have right of way and so on.
Interviewer: What habits do you have while driving?
Participant: I don’t really know… I guess I just try to always pay attention to my
surroundings and be aware of everything.
Interviewer: Why do you drive the way you drive?
Participant: Because I think that’s the safest way for me to drive.
Interviewer: How often do you drive?
Participant: Almost everyday.
Interviewer: Why do you drive regularly?
Participant: Mostly to drive to the gym. Otherwise just for work.
Interviewer: What distracts you while driving?
Participant: Not really anything that I know off… Maybe when I quickly select a new
song on my phone.
Interviewer: What distances do you drive?
Participant: Usually just to the gym… Around 10 minutes driving. If I have to drive for
work it’s usually a lot more.
Interviewer: What do you think of sustainability/energy saving trend?
Participant: I don’t really know… I don’t really give it much attention.
Interviewer: How energy efficient do you think you are currently when it comes to
driving?
Participant: I mostly drive fairly normal. Sometimes I accelerate a bit, but mostly fairly
normal I think.
Interviewer: How do you know when to change the gear?
Participant: When I get around 2-3 thousand rpms, I usually shift gears.
Interviewer: What is your behavior towards the maximum speed limit?
Participant: I usually drive a little bit over the speed limit yeah. Because most of the
times it just feels to slow on certain roads.
Interviewer: What would help or stimulate you to save more energy while driving?
Money? Saving the environment?
Participant: It would probably be money. I don’t really care about the environment that
much.
Interviewer: How would you want to be provided with information regarding your
energy usage?

Participant: I would prefer if my car would provide me with that information. On my
phone would just be more distracting.
Interviewer: How much money would you pay for the product?
Participant: I don’t really know… Preferably nothing.
Interview 4:
Interviewer: Ok, so in which age range are you? (showing age ranges)
Participant: In range D
Interviewer: For how long have you been driving regularly?
Participant: Since 1988, so around 30 years
Interviewer: Can you tell something about yourself as a driver? What type of driver are
you? How experienced?
Participant: I’m very experienced and a calm driver.
Interviewer: What habits do you have while driving?
Participant: Not any that I know of.
Interviewer: Why do you drive the way you drive?
Participant: Because that’s the way I prefer to drive.
Interviewer: How often do you drive?
Participant: Every day. At least 3 times a week 200 kilometers for work, and sometimes
more than 800 when going on vacation.
Interviewer: Why do you drive regularly?
Participant: Because I work in Amsterdam and I live in Breda.
Interviewer: What distracts you while driving?
Participant: Nothing.
Interviewer: What distances do you drive?
Participant: Around 200 kilometers a day.
Interviewer: What do you think of sustainability/energy saving trend?
Participant:
I think it’s a good trend.
Interviewer: How energy efficient do you think you are currently when it comes to
driving?
Participant: Very efficient, because I’m always trying to be very aware of it. I drive an
electric car and always really pay attention to how much energy I use while driving, even
though I don’t use fuel.
Interviewer: How do you know when to change the gear?
Participant: Yes, preferably at low rpm’s. But since I drive electric I don’t really need to
change gears.
Interviewer: What is your behavior towards the maximum speed limit?
Participant: Depends on the situation. If there is a possibility, I drive faster.
Interviewer: What would help or stimulate you to save more energy while driving?
Money? Saving the environment?
Participant: If I could save time.
Interviewer: How would you want to be provided with information regarding your
energy usage?
Participant: The same way I get it right now in my car. A graph which shows how much
energy I use on the dashboard. And also an app.
Interviewer: How much money would you pay for the product?
Participant: It may cost something, but it has to be… it has to be reasonable.

Interview 5:
1. E (51-70)
2. I got my driver license when I turned 18. I have been driving regularly for about 30
years now.
3. I am a conscious driver, always putting all my attention to the road. I try to put all my
attention into my driving. You never know how other people will drive and it is best to
imagine everyone being either drunk or not paying attention. You can easily adapt to
other people when you imagine them not knowing what they’re doing. … I consider
myself to be an experienced driver, I know how to react to most situations in traffic.
4. I always listen to music when I am in the car. It calms me down and helps me focus
on the road.
5. I guess I learned how to drive this way by driving a lot and having a lot of experience
in traffic.
6. I drive at least 5 days a week to my work.
7. For work.
8. People who call me while driving. When I am on the highway I put it on speaker
mode, however when I am in a busy traffic situation I tend to cancel the call. When
people call me during driving I have to do 2 things at the same time, not putting all
my focus in my driving style. I don’t like that and I tend to avoid it.
9. I drive from Margraten to Eindhoven so that’s about 190km every day.
10. I understand why people want to change the world and all, however how will my
small contribution to this society change anything in the bigger picture? I understand
change has to start somewhere, but if I don’t benefit from it I’m not going to do it.
There are so much companies that produces un-imaginary amounts of waste, I am
not going to change anything about that.
11. I consume a lot of fuel, the main reason for this is my car… I got an old Jeep and it
literally uses fuel as if it’s nothing. Of course I know how to save fuel and all that but
my car is not designed to save fuel.
12. You can hear the RPM go up, when it reaches a certain frequency I change gear.
13. I tend to drive 5 km/h faster than the max speed limit when it comes to the highways.
Most people on the high way drive to fast and if I don’t do the same thing I become a
danger on the road. Putting myself in a vulnerable situation.
14. A, definitely saving money. I get most of the fuel consumption back from my work,
however less fuel means less expenses.
15. I guess through sound feedback? Or a small display like a TomTom. Sometimes
when I am listening to music in the car, the most annoying thing to happen is the
Navigation System telling me what to do, NO I WANT TO LISTEN TO THIS SONG.
16. Depends on how much money I would save, however I would say less than 100
euro’s.
Interview 6:
1. D. (41-50)
2. I have been driving since I was a teenager. We always drove in a car in the backyard
of my aunt. So I would say about 32 years and on the road for about 28 years.
3. I consider myself to be a decent driver. I know how to react to others and I am always
aware of my surroundings. Sometimes I might be a little aggressive but not placing
other people in danger by any means.

4. I like to listen to music when I drive. But I don’t think I have any unusual habits. “What
would you consider unusual habits?” I would say calling people while I’m driving or
being aggressive towards other people in traffic, I don’t do that.
5. That’s a bit of a weird question, I guess by experience. As a teenager we used to
practice these extreme situations, like drifting, sliding and burnouts. I think I learned
how to have control over my vehicle this way and it has benefit me ever since.
6. I drive my family when we go out or visit other family. And I drive to Bonn or
Rotterdam twice a week for work. I would say not very often.
7. Well I guess for work. “Is it essential for you to drive to work? Or can you also work
from home?” I only drive to work when I have to present something in a meeting,
otherwise we videocall. Despite this I have to present a lot in the meetings so I have
to be there 75% of the time.
8. Searching for a new song to listen to in the car and handsfree phone calling. Apart
from that I won’t be distracted easily.
9. Well to work it of course depends if I have to go to Rotterdam or to Bonn, I would say
somewhere between 120 and 190 km to work and the same back. So that’s 200 and
400 km. However when I drive my family it’s not more than 20km.
10. Of course I should say that I am always consciously thinking about the environment,
but this is not true. I tried making my house as sustainable as possible, we filter
rainwater and use it as shower water later. So that’s ecofriendly I guess. And I can’t
stand it when my children open the heaters as if it is nothing, but on the other hand I
do the same thing.
11. I drive an automatic car, so when it comes to shifting gears I can’t control that. But I
am not constantly accelerating like a maniac, so I think I am pretty energy efficient in
my car. I do like to put the AC on a comfortable temperature, especially in the winter
period, otherwise my hands would freeze off.
12. As I said, I drive an automatic so I don’t have to change gears. But in a normal car I
just listen to the engine and when it gets loud you should shift gears. You can also
feel when you have to change gears in a normal car.
13. When I drive to Bonn in Germany there are highways with no speed limit so tend to
drive almost 200 km/h. And in the Netherlands I try to drive speed limit plus 3 to 5
km/h because they have a small margin where if you drive a little over the speed limit
you won’t get a ticket.
14. A. saving money.
15. If I were to get information regarding my energy usage, I would probably want to
check it on my phone. Like my phone sending me a notification that provides me my
information.
16. For an app that calculates my energy consumption? I would say make it free to use?
“What if it was not an app but more of an device in your car” If this device can make
my general fuel consumption less I would say about 50 to 150 euros.
Interview 7:
Interviewer (I):

How old are you?
a.
17-23
b.
24-30
c.
31-40
d.
41-50

e.
f.

51-60
61-70

Subject (S):

A

I:

For how long have you been driving actively?

S:

3 years

I:

Can you tell something about yourself as a driver?
What type of driver are you?

S:

I do not drive faster than the maximum speed on the highway. But I get annoyed
by people who drive 70 km/h on the country road even though you are allowed to
drive 100 km/h.

I:

How experienced are you as a driver?

S:

I would say that I am very experienced, because I drive every day.

I:

What habits do you have while driving?

S:

What do you mean with habits?

I:

What do you do while driving with respects to the driving itself and other things
you do while being in the car (for example: talking, checking your phone etc.)

S:

Most of the times I listen to music on the radio, sometimes on the phone. But
most of the times just radio.

I:

Why do you drive the way you do?

S:

I do not exceed the speed limit on the highway because I feel like you do not
have the full control when you drive 200 km/h. But on the country road I most of
the times drive exactly the speed maximum because I need to get somewhere on
time.
I do not like overtaking because I am always afraid that I am not fast enough etc.

I:

How often do you drive?

S:

I drive to work every day, because there is no public transport.

I:

What does distract you while driving?

S:

What do you mean?

I:

Do you get distracted by something happening outside of the car or insides?
That influences your attention on driving?

S:

Cow. “Laughs” No but actually I get distracted by nice landscapes or a nice
sunrise/sunset. But nothing inside the car distracts me. I can have a
conversation, sing a long the music or call someone. Only if I have to
concentrate on finding the way I cannot do anything else while driving.

I:

So, would you say that you get distracted by visual changes but not by things
you hear or are listening too?

S:

Yes, I agree.

I:

What distances do you drive?

S:

60 km per day, it is about 90 mins. 45 min to work and 45 min back.

I:

What do you think of sustainability/energy saving trend?

S:

I think it is really important and it is important that we actually act sustainable.

I:

How energy efficient do you think you are currently when it comes to driving?

S:

I would say that I am quite efficient. One tank filling lasts pretty long.

I:

How do you know when to change the gear?

S:

It depends on the car and is different for every car. I can hear it and look at the
rotation speed.

I:

So would you say you pay attention to when you have to change the gear?

S:

Yes of course.

I:

What is your behavior towards the maximum speed limit?

S:

I am not sure. On the one hand I think it would be good if there would be a
maximum speed limit on highways in Germany. On the other hand statistic show
that there are not more accidents.

I:

And your personal behavior?

S:

I do not drive that fast on the highway.

I:

What would help or stimulate you to save more energy while driving?
a. Saving money
b. Saving the environment

S:

Saving the environment
It is really important for me.

I:

Do you think other things would motivate you even more? For example benefits,
if you saved energy?

S:

Of course, getting things for free always helps. But my main motivation would still
be the environment.

I:

How would you want to be provided with information regarding you energy
usage?

S:

Probably over an app. Where you can see all information. Actually you already
get most information from your car. But maybe you could have a pop-up

message on the screen that tells you if you use a lot or very little fuel. Similar to
the “Attention, temperature underneath 3 C it could be slippery.
I:

How much would you pay for the product?

S:

To be honest, at the moment and in the situation I am.. Because I am just an
apprentice and do not earn a lot I think I would not buy it. If I would earn more
money and it would actually save fuel, maybe 70 Euros, if it is something you
build into the car. An app should not be expensive right?

More about the concept specifically
I:

What is your first response to this concept?

S:

I really like the idea of changing the challenge to who saves the most energy
instead of who is the fastest. Furthermore I think it is important to raise
awareness about sustainability and the energy usage while driving.

I:
S:

If you would be able to improve the concept right now, what would you change?
I think it would be really good if you would build it into the car. In my opinion it
would be even better than an app.

Interview 8:

Interviewer(I):

How old are you?
a.
17-23
b.
24-30
c.
31-40
d.
41-50
e.
51-60
f.
61-70

Subject (S):
I:

b
For how long have you been driving actively?

S:

Since I have been 17.

I:

17? That means…(pause).. for 7 years.

S:

Yes, exactly. 4+3 “laughs””

I:

Can you tell something about yourself as a driver? What type of driver are you?

S:

I am a calm person, I do not loose control often while driving. I would say I am a
chilled driver. I do not take it that serious.

I:

So do you mean that you are a calm and confident and safe. Or do you mean you
do not take it serious?

S:

No, No I mean the first one.

I:

How experienced are you as a driver?

S:

I mean, I have been driving for 7 years now. So I think I can drive quite good and I
am confident.

I:

What habits do you have while driving? I mean while driving in respect to driving
and what do you do besides driving.

S:

No, I will not say that now.

I:

No, I mean, If you listen to the radio while driving?

S:

Yes of course, I always listen to music.

I:

Anything else?

S:

I also eat while driving?

I:

And habits in respect to driving? For example, I have a problem with stop and go.

S:

No, I am a normal driver.

I:

Why do you drive the way you do?

S:

What kind of questions are that? I think it is just a habit, isn’t it?

I:
S:

How often do you drive?
At the moment not that often anymore. But the last 3 years, 2 times per week,
200km.
By the way, are you also taking notes or what?

I:

Only a few, that is why I am recording you as I told you.

S:
I:

Ah, okay.
What does distract you while driving?

S:

My phone.

I:

Is it because It makes a sound and you check it then?

S:

“nods”

I:

No worries, the data will be treated
So your phone distracts you, does talking also distract you?

S:

No. “Joking” please do not talk to the driver “laughs”.

I:

And are you also distracted by things outside of the car? Like a nice sky?

S:

Of course I am looking, but I would not say that I am dreaming away. I still know
that I am driving the car at the moment and pay attention to it.

I:

What do you think of sustainability/energy saving trend?

S:

Why are you asking? I think it is good, but sometimes too much.

I:

What do you think is too much?

S:

Suddenly everyone is talking about it and making stress about it and I think it is
way too much. I do not know how to express myself…
I think it is good, but live and let live. You cannot tell everyone especially older
people that they have to change everything and that everything they did was bad.

I:

So you mean, you are in general in favor for sustainability but think that you
should not change everything from one moment to another.

I:

How energy efficient do you think you are currently when it comes to driving?

S:

Quite efficient I think.

I:

How do you know when to change the gear?

S:

I hear/feel it.

I:

So you pay attention to driving in the right gear?

S:

Yes of course, otherwise it hurts.

I:

What is your behavior towards the maximum speed limit?

S:
I:

With my car I can sadly only drive 160 and with my father’s car 190 km/h
.
And when there is a maximum speed limit?

S:

No, you know I do not want to discuss it.

I:

I do not mean a general maximum speed limit but sometimes there are speed
limits – for example 100 or 130 km/h.

S:

20 km/h to fast are 35€.

I:

So you do not want to pay more than 35€?

S:
I:

You know what they say: The speed limit is more like an orientation.
What would help or stimulate you to save more energy while driving?
a. Saving money
b. Saving the environment
c. Other benefits
d.

S:

Saving money
Of course to save money. Who would say something else?

I:

Do you think other benefits, for example, payback would motivate you even more?

S:

My friend always wanted to go to special gas stations to get points and in the end
we probably spend more because of longer distances we drove. It was so stupid
how much we drove because we needed to go to a special gas station
.
So you do not think something else would motivate you even more?

I:

S:

No, I do not even compare the price for fuel. I just pump if I need to.
I never paid a lot of attention on saving fuel. Because you only drive if you need to
drive and you are too lazy to take the public transport.

I:
S:

How would you want to be provided with information regarding you energy usage?
I think I look at it before buying a car, that I buy a car that uses less fuel.

I:

And while driving?

S:

I can see that on my car display, can’t I?
I mean you know, when you always drive the same distance how do you want to
reduce your fuel usage? Saving fuel by the way you drive? No, I really do not want
to do it. My ex-fiance did it, but I would not. It is so exhausting.

I:

How much would you pay for the product?

S:

You cannot..? What do you mean? If there was something you can put in your
car?

I:

It does not matter how it looks like yet. Just in general?

S:

Nothing.
When you do not even know for what you pay. You need to know how much you
safe and if it is profitable.

User evaluation simulation video

YouTube link: https://youtu.be/ehwsOD6KrKM

Questionnaire 1

Questionnaire 2

Questionnaire 3

Questionnaire 4

Questionnaire 5

Questionnaire 6

Questionnaire 7

Questionnaire 8

