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1 Introduction 
The MILE21 project developed a platform where the users are able to get informed about the vehicle’s 

real-world fuel consumption and receive tips to save fuel. Alongside, they can report their fuel 

consumption, compare it with the expected values for their vehicle use. Through this “gamification” 

they have a motive to actively engage in adopting a more ecological driving style. In addition, the 

platform provides a comparison tool, where they can look for vehicles, compare them and make 

informed choices according to their needs. In this direction, the project took in-depth consideration 

of electrified powertrains such as plug-in hybrid and electric vehicles to anticipate upcoming market 

trends. 

The project collected a significant amount of data during the development of the platform and the 

monitoring phase. During the platform development, most of the data was experimental data from 

vehicle measurements that contributed to the structuring, evaluating and calibrating the simulation 

models. These simulation models are used to provide realistic real-world fuel and energy consumption 

values to the users. In the monitoring phase, on the other hand, the collected data were retrieved 

from the website’s back-end. The data provided an insight into the users’ profiles and vehicle usage. 

It should be highlighted that no personal data was retrieved nor analysed in any case. This kind of data 

was stored in the front-end with restricted access to safeguard privacy and comply with the regulation. 

Any data analysis focused solely on the vehicle and its usage. In addition to the back-end database 

analysis, the monitoring phase included two surveys to assess user satisfaction and awareness. 

The following sections present the collected data within the project’s activities as below: 

• Experimental data, an insight into the data collected during the measurement campaigns 

• Survey data, assessment of user satisfaction and awareness 

• Website statistics, an analysis of the back-end database’s data 

 

2 Experimental data 
The experimental data was retrieved mainly in part of Task C.4 and included on-road and laboratory 

measurements along with vehicle monitoring from actual users. The measurements were utilized to 

develop the M2 and M3 simulation models, which are described in deliverables D C.3.2 and D C.3.3. 

In the vehicle monitoring, a series of On-Board Diagnostics (OBD) loggers were installed in actual users’ 

vehicles. Subsequently, the loggers recorded the user’s driving habits and routes, which was utilized 

to structure realistic driving profiles. It should be highlighted that no personal data was recorded in 

this phase and no vehicle position was logged. It was deliberately chosen that the OBD loggers had no 

Global Positioning System (GPS) or any other instrument for position recording to safeguard user 

privacy. The Deliverable D C.4.4 “Long-term real-world fuel consumption information, covering 

different vehicle technologies, drivers and routes” presents a detailed analysis of the collected data 

within the scope of Task C.4. The following paragraphs present an overview of the collected data. 

The measurement campaign collected data from in-house on-road and laboratory measurements. The 

main focus of the on-road measurements was to cover all possible vehicle operating conditions with 

high accuracy equipment as shown in Table 1. However, the on-road measurements always present 

some variability due to various conditions, which are beyond the control of the driver or the design of 

the experiment. Some of these parameters are ambient temperature, traffic and conditions.  

 



Table 1: On-road measurements description 

Test cycle Driving 
style 

Slope Comments 

RDE_MOD_REG 
(RDE compliant 

with regular 
driving) 

REGULAR 

flat Baseline for a flat route 

RDE_MOD_REG 
(RDE compliant 

with regular 
driving) 

flat 

Lower gear→ concerns the incident while the driver 
shall have n-1 gear than the vehicle’s indication for 
optimal driving, without violating the compliance of 

the test 

RDE_MOD_REG 

(RDE compliant 
with regular 

driving) 

flat 
Air condition 
set at 20C at 

automatic mode 

RDE_EXT_REG 
(Non-RDE 

compliant with 
regular driving) 

uphill/downhill Baseline for uphill/downhill 

RDE_EXT_REG 
(Non-RDE 

compliant with 
regular driving) 

uphill/downhill 
Frequent and continuous braking, non-complying 

with the provisions of the RDE regulation 
(Regulation EU 2017/1151) 

RDE_MOD_DYN 
(Non-RDE 

compliant with 
dynamic driving) 

DYNAMIC 

flat Baseline 

CUSTOM route 
(Non-RDE 

compliant with 
regular driving) 

uphill/downhill  
(motorway) 

Thessaloniki area 

IDLE   
No AC used  

IDLE   Air condition set at 15oC 

 

For this reason, the measurements were complemented with laboratory measurements that were 

performed on a chassis dyno which replicated the controlled environment of the type-approval 

process. This kind of measurement was required to ensure that the on-road measurements from all 

vehicles can be normalized under common reference conditions. Table 2 presents an overview of the 

performed measurements on a chassis dyno. 

 



Table 2: Chassis dyno measurements description 

Test cycle Driving 
conditions 

Equipment Comments 

WLTP Cold CVS bags, PEMS, EFM, 
ECU Diagnostic tool 

Recording also engine fuel rate from 
ECU, where applicable 

WLTP Hot CVS bags, PEMS, EFM, 
ECU Diagnostic tool 

Recording also engine fuel rate from 
ECU, where applicable 

RDE Cold CVS bags, PEMS, EFM, 
ECU Diagnostic tool 

Recording also engine fuel rate from 
ECU, where applicable 

RDE Hot CVS bags, PEMS, EFM, 
ECU Diagnostic tool 

Recording also engine fuel rate from 
ECU, where applicable 

 

Table 3 presents an overview of the vehicles that were tested in-house along with the vehicles that 

were utilized in the monitoring scheme. 

Table 3: Pool of vehicles in the monitoring scheme 

Pool of vehicles Number of vehicles 

Total vehicles 92 

Type of measurement Continuous 
monitoring 

32 

On-road 
measurements 

60 

Chassis Dyno 60 

Fuel/Powertrain type Petrol 21 

Diesel 54 

CNG-Petrol 4 

Petrol HEV 2 

Petrol PHEV 8 

Diesel PHEV 3 

Transmission Type Manual 61 

Automatic 31 

Engine displacement [l] Maximum 2.3 

Minimum 1.0 

Mileage [km] Maximum 18,158 

Minimum 161 

EU Region Greece 46 

Netherlands 46 

 

In the vehicle monitoring scheme, the installed OBD loggers provided the necessary data to structure 

realistic driving patterns. Table 4 presents a summary of the collected data from the monitoring 

scheme and the in-house measurements. 



Table 4: Information on recorded data 

Measurement hours Continuous 
monitoring 

4080 

RDE measurements 252 

Chassis Dyno 135 

Monitoring duration 
[months] 

Continuous 
monitoring 

160 

Distance of vehicle 
monitored [km] 

Continuous 
monitoring 

169,330 

Recorded data size [MB] Continuous 
monitoring 

8,120 

 

3 Survey data 
The MILE21 consortium performed two surveys to monitor the project’s impact and receive feedback 

to improve the platform. The first survey was a flash survey that appeared in the form of a pop-up 

window after the user has been using the website for a while. This was a quite limited survey with 

only a few questions as the main target was to receive feedback on the platform. For this reason, a 

more extended survey investigated user awareness and also obtained info on the demographics. 

The flash survey included three questions, which addressed the following issues: 

• MILE21 experience satisfaction. The users provided a mark from 1 to 10 to indicate whether 

they were satisfied with the platform 

• Changes in the driving behaviour. The question probed the users on whether they have 

changed their driving behaviour or they are willing to do so. 

• Engagement with the service. This question investigated the user interest on whether they 

would like to continue using the service or not. 

• Open-ended feedback. The users could provide further feedback in the form of free text. 

The flash survey continues to run on the website, as user feedback is always useful and needed to 

improve the platform. The latest data were retrieved on 26/10/2021 and had collected 315 replies by 

then. Figure 1 presents the results from the flash survey and shows that overall users have a positive 

view of the MILE21 and they would like to continue using the service. 



 

Figure 1: User feedback from the flash survey 

 

The extended survey focused more on user awareness and demographics in order to gain a better 

understanding of the project’s impacts. Overall, the survey collected 55 replies, which despite being 

lower than the flash survey was considered statistically significant. In addition, the lower turnout was 

expected as this sort of survey could take time – in the order of a few minutes – and discourage users 

from filling them in. The analysis of the data was included in deliverable D D.1.9 “Report on socio-

economic impact on local economy and population”, where detailed information can be found. Table 

5 presents an overview of the survey’s questions. 

 



Table 5: Extended survey questions 

Level Questions 

Evaluation 
of 
consumers’ 
feedback 

• Is this the first time that you're filling this survey? 

• Have you used the MILE21 tools and if yes for how long? 

• If you have been using the MILE21 for a while did it help you monitor and 
reduce your fuel consumption? 

Consumers’ 
driving 
behaviour 

• In your daily life, how often do you drive a car? 

• What are the main reasons for using a car? 

• The route-type, urban (<50 km/h), rural (50-90 km/h) and highway (>90 
km/h) affect the fuel consumption of the cars. In your usual driving route, 
how much do you drive under these conditions? 

• The road grade also significantly affects fuel consumption. In your usual 
driving route, how would you define the average road grade? 

• Driving behaviour affect significantly fuel consumption. For example, 
dynamic driving with high acceleration and heavy braking increases fuel 
consumption, while look-ahead techniques and early pedal releases can 
lead to savings. How would you define your driving style? 

Factors that 
affect fuel 
consumption 
on-road 

• What are the factors that affect fuel consumption on-road? 

• Several of the parameters that affect fuel consumption are beyond the 
control of the user. However, there are some actions that the user can 
follow to reduce their fuel consumption. Which of the following are you 
doing? 

• Do you keep track of your fuel consumption? 

• If you keep track of your fuel consumption how are you doing this? 

Consumers’ 
data  

• What is your gender? 

• What is your age?  

• What is your current country of residence? 

• What is the highest education level that you have completed? 

Free 
question 

• Do you have anything that you would like to share with us? Feel free to 
write down your answer whether it is feedback on the website or any ideas 
that you would like to pose. 

 

4 Website statistics 
The MILE21 platform has been available to the users since October 2019 and it was gradually 

introduced to the partners’ countries. The platform included all the functionalities and tools, but the 

main medium to collect data from users was the self-reporting tool. The deliverable D C.2.2 “User 

reported on-road fuel consumption for vehicle models on the market” describes the underlying 

processes for the self-reporting tool. Alongside the deliverable contains in-depth analyses of the 

obtained vehicle data. 

The user number has been increasing since the platform launch and it was useful to track the number 

of users by country. Whenever a user registers at the MILE21 platform, they are prompted to enter 

the country of residence, which – among others – is used to adjust several parameters. One of such 

parameters was the underlying ambient coefficients of the simulation models that provided 

representative on-road fuel and energy consumption. Figure 2 presents the registered users by 

country and as there has been a widespread of the users throughout the countries it has been 

separated into countries with more than 500 users and countries with lower than 500 users. In case, 

a user’s country could not be identified or not reported, then it was recorded as “European Union”. 



 

Figure 2: Registered MILE21 user distribution by country 

 

The MILE21 self-reporting tool offered benchmarking based on the user’s fuel/energy consumption, 

which was compared with a standardized economic driving profile. At this point, the user received tips 

to reduce their fuel/energy consumption and in case they manage to reduce it, they would receive a 

congratulations message. However, to start using the benchmarking process, the user should log at 

least three refuelling events. For this reason, it was important to track the number of refuelling events 

by vehicle as shown in Figure 3. Several users have logged only one event for a vehicle, which could 

be expected as the users could be experimenting with the platform and eventually do not engage. At 

the time of the data retrieval, there were around 750 vehicles with 3-5 refuelling events and 

subsequently, the number of vehicles decreases to 200 for 6-10 events. This trend is expected as it 

takes time to log more events, especially considering that these correspond to full tank refuellings. It 

was also interesting that there were 57 vehicles with 21-40 events and 17 with over 40. An 

investigation in the logging date showed that these were users that have been recording their fuel 

consumption through other means and have imported their recordings in the MILE21 platform. 



 

Figure 3: Distribution of refuelling events 

 

The distribution of the logging dates shows several peaks as shown in Figure 4, which could be 

associated with the promotional activities. It could be considered that the users were looking into the 

platform after the platform’s promotion through the activities of Task E.1 and for this reason the 

logging date data was separated by refuelling count. The vehicles that have below 3 events are 

presented with a separate series in order to identify a trend. As expected, there are more at the 

beginning of the platform launch, but then dropped after February 2021. The trend for lower than 3 

events presents a consistency with the project’s promotional activities as they are in decline in 

October 2021, when the relative activities stopped. 

 



 

Figure 4: Distribution of refuelling events logging dates 

 

Every user can register as many vehicles as they wish to and monitor their fuel consumption and it 

was useful to investigate the number of registered per user. This could assist in identifying vehicles 

that are not active or the users entered them as they were experimenting. Figure 5 presents the 

number of registered vehicles per user and as expected most of them – around 6900 – have only one 

vehicle, while fewer have registered two vehicles – around 500 users. Users with more vehicles were 

considered to be outliers and not actual vehicles, as there have been cases with 10 to 13 vehicles, 

which were excluded from the figure. This kind of observations were utilized as flags for further 

investigation in the user codes to identify possible dummy data. 



 

Figure 5: Registered number of vehicles per user 

 

The website data was useful for several analyses, which focused on identifying actual vehicles with 

possible dummy data that was entered by the users. The platform had already deployed a series of 

controllers to prevent users from entering erroneous data, but these controllers in many cases were 

just “soft controllers”. The reason for this was in order to avoid having incidents where the users had 

actual data, which could be a bit off the controller’s limits and this would prevent them from entering 

their data. For this reason, in the post-processing, certain flags were used for further investigation 

such as the number of refuelling events, fuel consumption difference trends and number of registered 

vehicles. This sort of post-processing was required in order to perform further analyses for scientific 

purposes such as monitoring the gap between real-world and type approval values, which are included 

in the deliverable D C.2.2 “User reported on-road fuel consumption for vehicle models on the market”. 


