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Introduction 

The transferability and replicability plan is conceived as a practical document to evaluate how to 
potentially transfer project results to other markets and to allow additional consumers organizations to 
replicate and embed MILE21 into their own websites. The plan includes a description of approaches and 
methods developed through the project. In fact, MILE21 technical resources, including models and the 
overall simulation approach as well as the data collection and processing methodology, will be made 
available to researchers interested in fuel consumption matters and related scientific areas. 

The target audience includes: 

- environmental experts, 

- technical experts of European consumers organizations managing mobility and environment 
information as well as services for their users, 

- IT developers of European consumers organizations, managing websites and services 
infrastructure, and 

- researchers interested in vehicles’ energy efficiency matters. 

The higher the number of consumers organizations involved in the future and the higher the number of 
final users, the stronger the chance to ensure the long-term sustainability of MILE21 and its continuous 
update over the years. 

The plan is structured in two main sections:  

Section 1 – Transferability, which refers to adapting MILE21 resources to new settings, and 

Section 2 – Replicability, which refers to using MILE21 resources in settings that are similar to the baseline 
one (e.g., other European consumer organizations) and covers the following topics: 

a) Features of MILE21. Altroconsumo describes the work carried by consumers organizations during the 
project and the main functionalities of the platform; 

b) The vehicles’ database. ICCT and Emisia describe MILE21 vehicles’ database and the operation of the 
back-end of the platform; 

c) MILE21 statistical and physical models. TNO and AUTH describe MILE21 models M1, M2, and M3 to 
demonstrate the reliability of real consumption data displayed to the users; 

d) Informing and involving final users. Altroconsumo and AUTH describe the activities carried out to 
inform external organizations about the project and embed MILE21 resources in their websites. 

This document was updated in December 2021. 

 

 



 

 

Section 1: Transferability 

This section summarizes the results of evaluating the adaptation of MILE21 models to two exemplary 
settings (EU delivery vans and US passenger cars) and provides general recommendations on how to 
transfer these models to further settings. 

Scope and objectives 
While replicability refers to using MILE21 resources in similar settings (e.g. other EU countries) and 
integrating these resources in their platforms, transferability refers to adapting MILE21 resources for 
using them in different contexts (e.g. MILE21 for trucks or MILE21 outside the EU). Transferability could 
also include adapting the project’s resources to other technical fields such as aviation. However, this 
aspect was not investigated further as priority was given to road transport. 

During the project, the focus of the MILE21 team was on replicating MILE21 in other EU countries, as the 
project vehicles’ database already has a good coverage of the whole EU vehicle market. Going one step 
further, the consortium evaluated at the end of the project if and how MILE21 models could be transferred 
to two exemplary settings. Based on the results of this evaluation, general recommendations on how to 
transfer MILE21 resources to further settings were prepared. 

Evaluation of adapting MILE21 models to two exemplary settings 
To evaluate the transferability potential of model M3 to two exemplary settings, the first step was to 
select the two settings. A key criterion for the selection was the availability of setting-specific real-world 
consumption estimates for a sample of vehicles. These estimates served as a benchmark against which to 
assess the accuracy of model M3 estimates. The selected settings were: 1) passenger cars registered in 
the US and 2) urban delivery vans registered in the EU. 

The second step was the data collection. In the case of the US setting, fuel consumption test data 
published by the US Environmental Protection Agency (EPA) for different test cycles (FTP-75, HWY, US06, 
SC03, and Cold FTP) and around 600 vehicles was used. In the case of the vans setting, real-world test data 
for three urban delivery vans kindly shared by TNO was used. 

Once all the necessary data was retrieved, setting-specific model M3 estimates could be produced and 
compared to the corresponding fuel consumption estimates. Below is a summary of the results for each 
setting: 

1. US passenger cars 

For most of the conventional vehicles in the US sample, the deviation between M3 estimates and the fuel 
consumption values reported by EPA was below 20%. The discrepancy was lowest for the FTP-75 test 
cycle, which is designed to represent urban driving. On the contrary, it was found that the model tends to 
overestimate fuel consumption in the case of driving at high speeds. The reasons behind the observed 
discrepancy are, likely, (1) the higher power-to-weight ratio of cars sold in the US compared to that of cars 
sold in the EU, (2) differences in gear changing patterns, and (3) discrepancies between the generic 
gearboxes of M3 and actual US gearboxes. 

2. European urban delivery vans 

The discrepancy between M3 and TNO measurements came to 42%, 14%, and 25%, for the three test 
vehicles (Renault Trafic, Ford Transit Connect, and Mercedes-Benz Citan), respectively. Due to the 
different engine calibration processes of passenger cars and vans, the observed deviations between 
model M3 estimates and the benchmark values were higher in this setting than in the previous one. To 



 

 

improve the accuracy of M3 estimates, the model should be calibrated for vans. In practice, this means 
that additional parameters need to be considered in the fuel consumption calculation formulas and, in 
addition, payload must be included as a new input parameter. The additional parameters required for the 
fuel consumption calculation formulas can be derived from batch simulations using tools such as AVL 
CRUISE. 

General recommendations about the transferability of model M3 
The evaluation of the application of model M3 for estimating real-world fuel consumption of US passenger 
cars and EU delivery vans revealed that the model is robust and sufficiently flexible for transferring it to 
new settings. However, in most cases, to obtain accurate real-world fuel consumption estimates of 
vehicles that are not covered by the current model version, the model needs to be recalibrated to some 
extent. The larger the discrepancy between a given setting and the baseline setting, the more complex 
the recalibration. Recommendations for improving the transferability of model M3 are summarized 
below: 

• Increase the number of the M3 underlying vehicle clusters, narrowing down the scope of each 
cluster so that the representative vehicle of each cluster is more similar to the vehicles that belong 
to the cluster. A possible approach to improve the discretization of clusters would be to define 
clusters based on brand and engine type. 

• To favor transferability, the model could be enhanced by adding new parameters to the 
underlying fuel consumption formulas. These parameters would have to be derived from 
representative vehicles from markets outside the EU, for example, the US. To that end, relevant 
information regarding the fuel consumption maps and gearbox losses maps would be needed as 
inputs to the AVL CRUISE simulation tool for performing the calculations 

• Train the model with experimental data. A functionality to allow the training of the model from 
experimental data could be added. If real-world data is available (either instantaneous or 
aggregated), the model could be adapted according to the experimental recordings.  

 



 

 

Section 2: Replicability 

This section includes: 

- MILE21 front-end features 

- The vehicles’ database 

- MILE21 statistical and physical models 

- Activities to inform and involve final users 

Features of MILE21 front-end 
This section provides a technical description of the user journey and of all main features and 
functionalities of the MILE21 website: The project, which is the information section of the platform, the 
Self-reporting tool (including the Track consumption, Save Fuel and Drive Greener services) and the Find 
a car tool, in other words, the car catalogue where users can discover and compare fuel consumption of 
cars sold in the EU. 

The main menu of the MILE21 platform contains the following items: 

- The project: it includes a full description of project activities and of partners; 

- Track consumption, Save Fuel and Drive Greener: they are the main services made available to the 
user for reporting and comparing own consumption. 

- Find a Green car: it represents the access to the full car database made available to all users 
without registration. 

  



 

 

The platform contains a tool, where users can track their own fuel and/or electricity consumption and CO2 
emissions, compare it with the official type-approval values and with model-specific simulated values. To 
access all these services, the user creates an account and registers his/her car as shown below. For more 
specific estimates of a user’s fuel consumption (model M2), the user can also provide information related 
to his or her individual driving habits and route conditions. 

 
Once the user has registered the car, he/she can start to report each refuelling. To start the calculation of 
the corresponding fuel consumption and CO2 emissions, the user must start with a total refuelling. After 
three total refuelling events, the system calculates the user’s average consumption. After each total 
refuelling, the system updates the average consumption of the user. If the user makes a partial refuelling, 
the system keeps track of it, but the calculation of the average consumption does not consider it until the 
next total refuelling. 
When the user records a refuelling, four values are required: total odometer kilometers, liters of fuel tanked, 
refuelling date and the cost. After providing these data, the user can also update the information about 
his/her driving habits. If some data are changed, the user just updates data and save his/her driving habits. 
A flow chart of the fuel/energy calculation process is available in the Annex. 

The following screenshots illustrate the approach described above. 

 



 

 

Data registered after each refuelling are reported in the subsection “History of refuelling”. The system 
provides the user with the average fuel consumption, CO2 emissions and refuelling costs. One of the most 
important subsections conceived is the “Compare consumption”, where the user can compare his/her 
own on-road fuel consumption with the values declared by the manufacturer and the value estimated by 
model M2. This value represents the estimated real fuel consumption of his/her car based on his/her own 
driving habits. This value can be used by the user as a benchmark as the difference existing with his/her 
own on-road fuel consumption is affected by his/her own driving style. Thus, if the user on-road fuel 
consumption is higher, he/she can ameliorate, improve his/her driving style and reduce his/her fuel 
consumption. As soon as enough users driving the same car model variant are registered on the website, 
the user could also compare his/her fuel consumption and CO2 emission values with other users’ values. 
However, this feature is still under evaluation. 

 
 

To provide strong user involvement and engagement as well as a practical answer to the question “How 
can I reduce my fuel consumption?”, an additional functionality has been developed: “Green driving 
advice”. This gamification functionality provides the user specific tips related to green driving and pushes 
him/her to improve his/her driving style. In the additional subsection “Save Fuel”, the user can monitor 
his/her fuel and CO2 emissions savings. There is not a direct correlation between each Green driving advice 
and percentage of savings, but they are rather intended as a game to engage the user and potentially to 
indicate the savings linked to his/her behaviour. 

 



 

 

The Find a car tool is the other main service provided on the website. Here, users can look up fuel 
consumption and CO2 emission values of about 8,500 different car model variants that have been on sale 
in Europe since 2014 (see description of the database in Section 2). These model variants refer to about 
528 different models of 65 brands. 

 

The catalogue or car model variants can be searched and filtered by several variables, like brand, model, 
powertrain type, segment, etc. Also, the model variants can be ordered by fuel consumption or CO2 
emissions, for instance. Like the self-reporting tool, the find a car tool will display official, simulated, and 
user reported fuel consumption and CO2 emission values 

An objective of the project is to ensure its long-term sustainability. Each consumer organization involved 
in the project has embedded the platform into its own website as foreseen in C1. 

Altroconsumo:  MILE21 (altroconsumo.it) 

 



 

 

OCU Ediciones: Mile21 (ocu.org) 

 
Test-Achats: Mile21 (test-achats.be)  / Test -Aankoop: Mile21 (test-aankoop.be) 

 
Deco Proteste: Mile21 (proteste.pt) 

 



 

 

The vehicles’ database 

This section provides an overview of the MILE21 vehicles’ database, which includes ~49,000 vehicle 
model variants that have been on sale in the EU since 2013. This database is the basis for the calculations 
of MILE21 models and the main source of the Find a car tool. 

Database description 

The backbone of the MILE21 website is based on the ADAC Autokatalog database. It contains details on 
~49,000 vehicle model variants that have been on sale in Germany and other EU countries since 2013. 
ADAC data was used for the project because it has a good coverage of the EU market, even if it is focused 
on the German market. To include new models, the database is updated every six months. 

The database contains information on make, model series, build dates, powertrain type, fuel type, body 
type, engine displacement, engine power, transmission type, emission standard, curb weight, electric 
range, fuel consumption/CO2 emissions (NEDC and/or WLTP), start-stop system, number of gears, drive 
wheel, height, width, battery capacity, as well as market status for each vehicle model variant. Further 
variables could be added upon request. 

By grouping all vehicle model variants by make, model series, powertrain/fuel type(s), engine 
displacement, battery capacity, engine power, transmission type, emission standard, drive wheel, and 
start-stop system, the ~49,000 vehicle model variants are aggregated to ~8,500 groups of model variants. 
On average, one group thus consists of about six model variants. The remaining, non-grouping parameters 
are assigned to the groups as ranges and/or averages. For example, for each of the groups of model 
variants, the database contains a range of official type-approval fuel consumption and CO2 emissions 
values. 

After integrating the algorithms associated to MILE21 models in the vehicles’ database, it is possible to 
calculate MILE21 real-world fuel consumption and CO2 emissions values for each group based on the 
available vehicle technical specifications. 

While registering for the self-reporting tool, the user provides information about his/her vehicle so that it 
can be assigned to a group of vehicle model variants in the database. Once registered, the user can 
compare his/her own on-road fuel consumption and CO2 emission values with a) a range of official type-
approval values and b) MILE21 estimates that refer to his/her group of vehicle model variants. Once a 
certain number of users with cars from the same group of model variants record their real-world fuel 
consumption data, the database would also allow for a comparison across real-world values of these 
users. 

Similarly, in the find-a-car tool, the database allows for a comparison of a) official type-approval, b) 
MILE21, and – as soon as available – c) user-reported fuel consumption and CO2 emissions values across 
all groups of vehicle model variants. In this tool, the database can be searched by certain vehicle 
characteristics. To improve the search, the groups of vehicle model variants were assigned to the following 
segments: Mini, Small, Lower Medium, Medium, Upper Medium, Luxury, Sport, Multi-purpose vehicle, 
small SUV, large SUV, Pick-up, and Van. These segments are based on the Euro car segments. 

In April 2020, car pictures were added to the database. Since the pictures in the ADAC Autokatalog are 
property of car manufacturers, pictures from the ADAC Autotest were used instead. The ADAC Autotest 
picture database contains pictures of 400 car models. These can be mapped to about 67% of the model 



 

 

variants in the ADAC Autokatalog database. Since the pictures refer to the most popular models, this 
coverage was considered sufficient for illustration. 

Data license agreement 

The current license for using the database expires by the end of the project. Therefore, the organization(s) 
that take over the website afterwards will have to sign a new license agreement with ADAC if they wish 
to continue using the data. 

Database maintenance 

With each update, new models are added to the database. Therefore, a new version of the ADAC 
Autokatalog database, including pictures from the ADAC Autotest, is required. Once the website is fully 
developed, updating the database takes 1-2 days. During the project, the database is updated every six 
months, but a more or less frequent update is also possible. 



 

 

MILE21 statistical and physical models 

When the user accesses the Self reporting tool and the Find a car tool, he/she can compare declared fuel 
consumption values with MILE21 values. This section provides a description of how TNO and AUTH have 
developed the models M1 - M2 - M3 which are at the base of MILE21. The objective of this section is to 
demonstrate the reliability of real consumption data displayed to the users. 

Three models were developed that can help consumers to get insight in the real-world fuel consumption 
and CO2 emissions of their vehicle or vehicles they might consider buying. Each model has a different 
purpose, shown in the following diagram. 

 
*) Note that fuel consumption and CO2 emission are directly related and can be converted into each 
other. 

M1 and M2 provide an estimation of the average real-world fuel consumption of a car model, while M3 
provides an estimation of the fuel consumption over a trip with a car model. 

M1 is based on statistical fuel card data (liters and odometer readings) for a fleet of around 900,000 
vehicles in the Netherlands. The model presents an average fuel consumption as a function of the mass 
of the vehicle, the build year of the vehicle and the fuel. 



 

 

M2 gives an expected fuel consumption for a specific user. The base value is determined for each vehicle 
model first, based on the vehicle’s properties. Next, dependent on the way the vehicle is generally used, 
the fuel consumption is fine tuned. This encompasses the urban/rural/motorway split, the speed driven 
on the highway (compared to the local limit), the use of air-conditioning, or e.g., a roof rack. The use 
characterization also encompasses driving style, ambient conditions, and topographic conditions. M2 
relies on empirically derived relationships between driving speed and fuel consumption, dynamic driving 
and fuel consumption, ambient temperature, and fuel consumption, and so on. These relationships are 
refined per fuel, per vehicle size class or for other properties where useful and based on regression 
analysis of a large amount of monitoring data using the OBD loggers employed in the project as well as 
monitoring data collected by TNO using SEMS. 

In addition to the M1 and M2 model that are based on statistical models, an M3 model is based on physical 
modelling. A physical model takes into consideration the longitudinal dynamics of the vehicle and can 
calculate precisely second by second fuel consumption. This could enable the users to calculate fuel 
consumption over a trip and select the most fuel-efficient route. However, the main drawback of a 
physical model is that it is energy intensive in the sense of computing power and deploying it on an online 
platform could cause long waiting times that would have a negative impact on the user experience. For 
this reason, it was considered to proceed into pre-calculating the possible operating conditions and 
proceed into creating a meta-model, which will be able to run fast on a server. The pre-calculation should 
take place at regular intervals, at a couple of times per year, to ensure the model is up-to-date and delivers 
accurate results. The approach will be presented in scientific papers, where it will undergo a peer-
reviewed process that will provide valuable feedback to create a robust methodology. 

The measurement background of the simulation models is based on laboratory and on-road testing and 
in-use vehicle monitoring that took place within the context of the Task C.4. The in-house testing was 
required for assessing the vehicles’ behavior from a technical point of view and having a robust structure 
for the vehicle simulation models. However, vehicles’ behavior varies under different operating conditions 
which is difficult to assess through laboratory and on-road testing. For this reason, the in-use monitoring 
contributed into assessing fuel consumption under different operating condition and assist in expanding 
the simulation models. 

The laboratory testing focused on measuring vehicles at the chassis dyno mainly over the WLTP, while the 
same vehicles were also measured on-road. The on-road measurements were performed with the use of 
Portable Emissions Measurement System (PEMS) over a selected route that combined balanced driving 
over urban, rural and highway sections. These measurements were performed at the premises of LAT and 
TNO under the supervision of specialized staff. The in-use vehicle monitoring on the other hand 
investigated user behavior by installing a series of loggers on the On-Board Diagnostics (OBD) vehicles’ 
port to assess different driver behaviors. The OBD loggers monitored the vehicles’ operating conditions 
and other parameters that affect fuel consumption and CO2 emissions. Subsequently, the data of the test 
measurements and the in-use vehicle monitoring were used for the development of the models. 



 

 

Informing and involving final users 

To ensure the long-term sustainability of the project, it is necessary to involve additional consumers 
organizations able to integrate or to link MILE21, thus increasing the number of final users. To reach 
this goal, consumers organizations, guided by Altroconsumo and BEUC organized meetings and specific 
events to explain the project. At the same time, AUTH has been diffusing project results among the 
scientific community, thanks to scientific papers and events. The following section is devoted to the 
explanation of activities carried out by Altroconsumo, BEUC and AUTH. 

 

The project was presented including the letter of support of the following organizations: ZPS (Slovene 
consumers association), JRC (Joint Research center), KIT (Karlsruher Institut für Technologie), AK WIEN 
(Austrian consumer organization), UFC-Que Choisir (French consumer organization), DUH (Deutsche 
Umwelthilfe), ALCO (Lithuania), FIA Foundation, SKP (Polish consumers association), Transport and 
Environment, ICRT, VZBV (Federation of German consumers organization), Consumers International. 

A MILE21 representative was invited to the LIFE Informational Day in Poland, which took place on 19th 
April 2019 in Warsaw. The event was hosted by the National Fund for Environmental Protection and Water 
Management of the Department for Nature Protection and Ecological Education. The meeting was 
attended by the Ministry of Environment and Ministry of Investment and Economic Development of 
Poland, the DG Environment from the European Commission, Polish Universities and Research Institutes, 
current LIFE Beneficiaries in Poland and potential applicants. 

The aim of the LIFE Informational Day was to inform potential applicants for the opportunities of a LIFE 
funding and provide the insight of a successful proposal. In this context, the MILE21 project was selected 
to be presented as it combines the characteristics of transnational collaboration and of focusing on 
environmental issues. The MILE21 was represented by AUTH and presented the aims and the actions of 
the projects. The following up discussion focused on the organizational structure of MILE21 that facilitates 
the collaboration within the project and on the innovations that the project introduces in monitoring fuel 
consumption and CO2 emissions. 

The International Transport and Air Pollution Conference (TAP) took place in Thessaloniki at 15 – 17 May 
2019. The Conference is a key event where scientists, researchers, transport users and policy makers have 
the opportunity for networking and hold discussions in the field of transport and air pollution. The MILE21 
project was represented by Emisia that had a booth that presented the company’s activities. For the 
promotion of the MILE21, a short promotional video was created that described the issues that the project 
addresses and presented consortium. 

The 12th International Conference on Air Quality was scheduled to take place as a web conference in May 2020. 
The event was originally scheduled to take place in Thessaloniki in March, but due to the coronavirus pandemic 
it moved to a web conference. The conference is co-hosted by the Laboratory of Heat Transfer Environmental 
Engineering School of the School of Mechanical Engineering of Aristotle University of Thessaloniki and by 
the Centre for Atmospheric and Climate Physics Research of the University of Hertfordshire College Lane 
(UK). MILE21 participated with a poster presentation that described the MILE21 platform functionalities 
and how it could assist consumers to reduce their fuel consumption. A brief 5-minute narration was also 
included that guided the visitors through the poster. 

 



 

 

Involvement of consumer organizations 
The involvement of additional consumers organizations in embedding the platform into their websites is 
essential to ensure its long-term sustainability when the project will be finished. 

Altroconsumo as well as OCU, DECO and Test-Achats presented the project during two workshops 
organized by BEUC, one in Berlin in June 2019 and one in Brussels in March 2020. 

Many consumers organizations participated in the meeting of Brussels. Among them were: KEPKA (Greece), 
ZPS (Slovenia), Verbraucherzentrale Bundesverband (Germany), Arbeiterkammer (Austria), LVOA 
(Lithuania), UFC-Que Choisir (France), Consumentenbond (Netherlands) and Forbrugerrådet Tænk 
(Denmark). 

Also in 2020, BEUC organized with Altroconsumo a meeting on September 25 to promote the project 
among its members and to inform them about the possibilities of integration of the tool on their website. 
The following organizations from different European consumers organizations participated in this event: 
Robin Loos and Laurens Rutten (BEUC); Franz Greil (AK); Bostjan Okorn (ZPS); Eleni Alevritou (EKPIZO); 
Bogomil Nikolov (BNAAC); Luisa Crisigiovanni, Antonio Toccarelli, Polo Laura, Serena Borelli, Marco 
Anselmo, Roberto Paglia, Cristina Lombardo (AC); Michal Polák, Jan Hrouda, Karel Pavlik, Tomáš Jeřábek 
(DTEST). Altroconsumo presented the work carried out and all the functionalities of MILE21. Two options 
were discussed: 

a) Full integration as in the case of Euroconsumers  

b) To add a link to MILE21.eu to other consumers organizations websites. 

BNACC Bulgaria, ZPZ Slovenia, EKPIZO Greece and LVOA Lithuania participating to the event expressed 
their interest in adopting option A or B as soon as possible. 

In 2021, on March 25 during the executive board meeting of BEUC, MILE21 was mentioned and the 
possibility to embed MILE21 into additional consumers organizations websites recalled. 

A very important moment to present MILE21 was the webinar organized with car clubs with the 
participation of over 35 representatives of organizations from The Netherlands, Italy, Greece, Germany, 
Croatia, Czech Republic, Slovenia, Denmark, United Kingdom, Belgium, Switzerland, and Luxembourg. 
During the webinar, not only the platform was presented, but also modalities of integration in other 
websites. 

During the general assembly (GA) of BEUC in May 2021, the dissemination plan/replicability of MILE21 
was again recalled and a space to talk about MILE21 outcomes in line with sustainable mobility priorities 
was requested.   

Main results obtained 
Among all the organizations informed, three decided to embed immediately MILE21: KEPKA, Organizacija 
na Potrosuvaci and Konsumenci.  

In June 2021, KEPKA (Greece) linked MILE21: Altroconsumo translated main contents of MILE21 to Greek 
and it provided the link of MILE21 which allows to skip the country selection.  

The Greek consumer organization has created a specific page for MILE21, adding the contents translated 
and linking the EU platform:  https://kepka.org/mile21  



 

 

 
In July 2021, Organizacija na Potrosuvaci (North Macedonia) linked MILE21. Altroconsumo translated to 
Macedonian a selection of contents of MILE21 and provided the link which allows to skip the country 
selection. The new page including the link is available from here: https://opm.org.mk/mile21/   

 
In May 2021, Altroconsumo started a fruitful discussion with Konsumenci, one of the most important 
consumers organization in Poland. Altroconsumo suggested two different options of integration:  

- a full integration (the same adopted by Euroconsumers),  

- or to add a link to MILE21.eu inside Konsumenci website.  

The first option, the full integration, was considered as the best one for a large country like Poland, 
however the effort for a full integration was deemed too high. A third option was then evaluated: to add 
an additional language (the Polish one) to MILE21.eu, in addition to English, French and German. 
Altroconsumo estimated the effort of adding an additional language to MILE21.eu. The Polish version of 
MILE21 is available since November 2021. 



 

 

Annex 

The following flowchart presents the fuel/energy calculation process in the self-reporting tool. 

 


