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Welcome Remarks

Alain Mathuren
Chair of the WGMM Steering Group
Communications Director of FuelsEurope



Who we are:

…
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Stuttgart, 2023. Brussels, 2024.

Brussels, 2025.



160+ people involved

50+ members

120+ meetings held

First prospective meeting September 2023, in Stuttgart, 
Germany, officially launched in 2024. 

More than 50 members, including companies, OEMs and 
associations.

2 Sub-Groups, coordinated by a Steering Group and 
supported by a Secretariat and Compliance Lawyers.

11 Monitoring Methodologies identified to monitor the use 
of renewable fuels in road transport.

Produced a comprehensive report on technical 
assessments of monitoring methodologies, regulatory 

analyses for their implementation, and feedstock 
availability for renewable fuels in road transport.

Key Facts



Regulatory Background

WGMM General Assembly 
& Publication of the 
Report on 11 Monitoring 
Options

11ᵗʰ Dec 2024

Establishment of the 
Working Group on 
Monitoring 
Methodologies in 
Stuttgart, Germany

Jul 2023

Compromise on CO₂
Emission Standards for 
Cars and Light-Duty 
Vehicles, which includes 
a new class for vehicles 
that are exclusively 
supplied with CO₂ neutral 
fuels

Mar 2023

First proposal from the 
Commission on the 
new vehicle class

20ᵗʰ Sep 2023

Agreement on CO₂
Emission Standards for 
Heavy-Duty Vehicles, 
which include a vehicle 
class for all CO₂ neutral 
fuels – including biofuels

Feb 2024

Finalization of the CO₂
emission standards for 
Cars and Vans

2026 (expected)

Presentation of the 
“Automotive Package” 
by the EU Commission, 
including CO₂ emission 
standards for Cars and 
Vans review
25 Dec 2025

Review of the CO₂
emission 
standards for er 
Heavy-Duty 
Vehicles
2027

https://wgmm.eu/wp-content/uploads/2025/08/WGMM_Report-2024_UpdatedVersion.pdf
https://wgmm.eu/wp-content/uploads/2025/08/WGMM_Report-2024_UpdatedVersion.pdf


The WGMM Monitoring 
Methodologies

Mats Hultman
Co-Chair of the WGMM Technical Subgroup
Head of OEM Partnerships (R&D, Products and 
Applications) at Neste



Monitoring Methodologies:
Overview

11 technical options were evaluated and described in the 
WGMM Technical Report:

Option 1 – Mechanical Adaption of Tank Filler / Nozzle

Option 2 – Fuel Marker Along Upstream and Downstream

Option 3 – Digital Fuel Tracking on Upstream and Downstream 

Option 4 – Hybrid Approach – Fuel Marker & Digital Handshake

Option 5 – Vehicle Onboard Fuel Detection Function

Option 6 – Vehicle Onboard Fuel Molecular Sensor 

Option 7 – Communication Between Vehicle and Filling Station 

Option 8 – EU Market Exclusively Supplied with eligible fuels

Option 9 – Mass-Balanced Eligible Fuel Supply to Each VEEF Vehicle

Option 10 – Fuel Usage Balancing – FUB

Option 11 – Combined – Upstream: Mass Balancing – Downstream: Digital Handshake

https://wgmm.eu/wp-content/uploads/2025/08/WGMM_Report-2024_UpdatedVersion.pdf


Tracking method
• Physical: the CO2 neutral fuel is physically delivered to the vehicle
• Virtual: the vehicle has the guarantee that the fuel consumed is covered by a corresponding CO2 neutral 

fuel quantity on the market

Detection method
• Mechanical: the CO2 neutral fuel connection is characterized by a unique mechanical design
• Sensor: The vehicle has onboard sensor to detect either the fuel or the marker properties
• Electronic: The vehicle has an electronic device to digitally track the fuel received

Inducement system
• YES: The vehicle needs an inducement system to prevent wrong fuel use
• NO: The vehicle doesn’t need an inducement system due to the properties of the monitoring methodology

Monitoring Methodologies:
Classification Criteria



For more information on the WGMM 

Monitoring Methodologies, please download our 

Reports and One-Pager-Bundle on wggm.eu or 

scan the QR-Code below:



OPTIONS 3 and 11: Tour d‘Europe

Dr. Marko Babic
Head of Product Area
Robert Bosch GmbH

Alberto Castagnini
Senior Technical Manager

Eurogas



OPTIONS 3 and 11:      Digital Fuel Twin
End2end digital certificates on single vehicle level over lifetime

Fast market entry with 100% data- & software-based solution

Fuel 
supplier

Fuel 
stations

DistributorsTank 
farms

DFT closes the missing link 
between renewable fuel suppliers & 

vehicles

• as audit-proof usage certificate eligible
for CO2-reduction reporting on single 
vehicleor fleet level

OEM
Cloud

Connected vehicles via 
• Vehicle telematics / Fleet Management System or

• OEM-cloud interface to DFT PlatformDFT Platform

GOAL: NO hardware changes required

Deliver real-time fuel data from production to pump to ensure 
traceability and transparency.  .

Digital Fuel Twin
1. Standard   IT: data, interfaces
2. Standard   Legal Framework: 1:1 contracts
3. Standard    Certification schemes

Vehicle Exclusively on Eligable Fuels

DFT functionality 
embedded into vehicle ECU

Communication 
Gateway

ECU

Fueling monitoring 
software

CAN 
bus

ECU – Engine Control Unit, OEM – Original Equipment Manufacturer 



Tour d‘Europe – Digital Fuel Twin PoC
A Pan-European Demonstration and Advocacy

Tour d’Europe: a Europe-wide campaign with renewable fuels showcasing to politicians & media
• HIGH decarbonisation potential
• HIGH availability across Europe – easy to scale in all regions with existing infrastructure and vehicles
• HIGH willingness by participants to deliver and to support the EU’s objective to reach climate neutrality by 2050.

www.tourdeurope.eu

18 Participating countries

70 Events scheduled across Europe

28 Partners supporting the project

Refueling events 
assessed via DFT>82 000

Refueling events 
matched to fuel supply 
data

322

Vehicles on tour 
(PC & HD1) – liquid & 
gaseous fuels)

16

March –June 2025

km driven≈83 000

- 87% CO2

Scientific witnessing & Final Report
by Karlsruhe Institute of Technology 
(KIT) and TU Darmstadt

HD – Heavy Duty, PC – Passenger Car

http://www.tourdeurope.eu/
https://tourdeurope.eu/wp-content/uploads/2025/10/Tour-dEurope-Final-Report_15-10-2025.pdf


Digital Handshake
Insights, Benefits and further Applications

Fueling Monitor (100% digital solution)

VEEF Eligible Fuel 
station

VEEF Request:

I am a VEEF and claim
“I‘ve refueled 40.2L eligible 

fuel, at position X,Y
w/ specific time stamps A,B,C” 

DFT Acknowledgement: 

Plausibilitycheck with fuel 
station data and 

confirmation
“I confirm 42.13 L eligible 
fuel have been refueled!”

VEEF – Vehicle Exclusively running on Eligible Fuels 
HW – Hardware, SW – Software, TTM - Time to Market

Benefits of a digital Fueling Monitor

Tamper proof solution: independent plausibility checks in vehicle & cloud

VEEF as SW variant – “Bit flip”: no additional HW Ą lowest system costs & fast TTM

Enabler for flexible measures and incentives helping to decarbonize transport sector

Energy-carrier agnostic system: applicable for liquid as well as gaseous applications

EU “Blueprint” easily transferable to export markets

DFTDigital Handshake: VEEF

Real-world applicationsbeyond VEEF and the Tour



Monitoring bioLNG vehicle
Methodology 11 of WGMM report (Combined mass 

balancing with DFT) was applied during the Tour 

d’Europe.

DFT recognized the filling events via the digital 

handshake and tracked the consumed fuel at the filling 

stations.

Source: Final report of Tour d’Europe 2025

BioLNG is the liquified form of biomethane, renewable natural gas from biological origin

•Very high degree of purity and higher energy density

•Mean emission factor: -52.4 gCO2/MJ (-155.8% compared to the fossil reference)

•High reduction potential feedstock and negative result due to the avoided CH4 emissions.



bioLNG key figures
₅Currently used in heavy duty vehicles

₅Increasing in the maritime transport sector

₅Drop-in fuel, compatible with existing engines

₅Largely available now in Europe*:

o 315 filling stations delivering bioLNG

o With mass balancing mechanism, all the existing 808 

LNG filling stations could deliver certified bioLNG

₅High potential scale-up

Source: EBA*Source: Eurogas



Monitoring bioLNG vehicle
One IVECO S-Way LNG truck (twin-tank 

configuration) was included in the Tour d’Europe

2025.

• Equipped with the DFT device.

• 5290 km covered across Italy, Austria, Germany, 

France and Belgium in June 2025

• Refuelled with 100% certified bioLNG

• 8 biomethane stations

• 7 different energy partners



Option 9: Integrating Renewable Liquid Gases 
in Transport and the Role of Mass Balance 
and Monitoring Methodologies

Ewa Abramiuk-Lété
General Manager
Liquid Gas Europe



LPG (Autogas): An Alternative fuel 
with established infrastructure 
A mature EU-wide network: Over 25,000 LPG stations already deployed, with strong coverage across most Member States

Immediate decarbonisation potential: Existing 
infrastructure can seamlessly transition to 
renewable liquid gases (bioLPG, rDME)



Current production of renewable liquid 
gas and projections



Option 9 : Mass Balance: Enabling 
Renewable Fuels in the Real System
Mass balancing is a well-established and highly efficient concept



OPTION 5: On-Board Fuel Detection

Dr. Jost Weber
Manager Energy Systems R&D
DENSO AUTOMOTIVE Deutschland GmbH



OPTION 5: On-Board Fuel Detection
Fuel Detection Based on Current Engine and Vehicle Technology

Fossil fuels
100% Carbon Neutral Fuel (CNF) 

(today: >80% CO2 reduction e.g. HVO)

H2 + DAC
E-Fuel Tanker Pipeline Refinery Truck Gas 

Station
Vehicle

Fuel Industry OEM & Supplier

Diesel
Stop

CNF
Go

Example for Diesel Fuels:
Real-time On-Board Fuel 

Detection

HVO Tank

Diesel Tank
Á Test vehicle: series model year 2015
Á Original, series ECU software and engine, 

w/o additional sensors

CNF: Carbon Neutral Fuels
ECU: Engine Control Unit
HVO: Hydro Treated Vegetable Oil

Á AI based fuel detection on a
dedicated development hardware

Á Input from ECU via OBD, fuel 
detection output on screen 

Output Screen 
of Test Vehicle



OPTION 5: On-Board Fuel Detection
Test Vehicle on Public Roads under Real Conditions

In total 16,550 filling stations (HVO100 + Blends) in Europe

ÁRenewable Fuels are available now
ÁTest vehicle is used on public roads
ÁDetection is accurate

Source: eFuelsNow3/2026

The reliability of the On-Board Fuel Detection has been confirmed with various fuels on 
public roads of ~1,500 km

Example of Test Drive of 32 km

HVO

Diesel



Option 6: Fuel Molecular Sensor 

Alain Lunati
CEO
SP3H



Option 6 – Fuel Molecular Sensor : On board Fuel DNA check
Fuel Digital Fingerprint for on board and continuous detection of CNF



Product Commercially deployed :  Field proven
From Process Industry to Smart Mobility



Beyond paperwork  : Compliance proven at the wheel
б̣̜̖̅̒̔̕ ˗ ̣̦̤̥̖̅̕ ˶̡̦̣̠̖̟̒ ˹̇̀ ̠̦̣̅в ̣̖̝̒ ̗̖̝̚̕ ̡̖̩̖̣̖̟̖̔̚

https://sp3h.com/trackedandtrusted/



Option 7: Bidirectional Communication 
between Vehicle and Filling Station

Gerhard Haft
Business Division Powertrain Solutions 
Innovation System Engineering
SCHAEFFLER



• E L E C T R I C  F U E L  T R U S T  P O R T A L

Bi-directional Communication 
via BLE or Wi-FiFilling Station

NFC between 
filler nozzle (RFID tag) and vehicle (RFID reader) 

to ensure correct nozzle is used for refilling

Internet Connection

CNF Vehicle

Authentication
Authority

Fuel Tank

Refill Release Valve 
(RRV) to inhibit 

misfuelling 

Electric Fuel Trust Portal: Tamper-proof solution preventing misfuelling

System Overview / Basic Idea



• E L E C T R I C  F U E L  T R U S T  P O R T A L
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Information on Tag:
• How to connect to FS
• GPS coordinates of FS
• Tag UID
• Fuel type 2

• Check GPS & Fuel type

• Connect to FS 
• Send authentication 

request message 3

• Tag UID check
• Forward message 

to AA
4

• Check FS 
(digital certificate)

• Sign authentication 
message 5
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Forward signed 
authentication 
message

6

Check AA signature
Ą open RRV, 
Check if RRV open:
Ą send “ready for refueling”

message to FS 7

Activate 
dispenser fuel 
pump

8

• Start refueling
• Remove nozzle
Ą close RRV

9

Refueling finished (nozzle 
detected in nozzle holder)
Ą Send digital receipt
(fuel type & amount) 10

Check digital receipt:
• Correct Fuel type
• Fuel amount vs. increase 

of Fuel Tank Level (FTL)
11

Vehicle continuously checks availability of RFID tag

Checks in the system Status LEDs in the vehicle:

Refueling Process Flow



• E L E C T R I C  F U E L  T R U S T  P O R T A L

TOYOTA MOTOR EUROPE NV/SA

Technical support and sponsor of a vehicle
Toyota C-HR

ELAFLEX HIBY GmbH & Co. KG

Technical support concerning integration of RFID tag in filler nozzle and 
investigations of refueling with an RRV in filler line

Kempe GmbH & Co. ELO-Mineralöl KG

Technical support concerning filling station technology 
and sponsor of a filling station location for video recording

Hyundai Motor Europe Technical Center GmbH

Technical support and sponsor of a vehicle
Hyundai Santa Fe

Project Partners for Demonstration Project



• E L E C T R I C  F U E L  T R U S T  P O R T A L
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Information on Tag:
• How to connect to FS
• GPS coordinates of FS
• Tag UID
• Fuel type

2

• Check GPS & Fuel type

• Connect to FS 
• Send authentication 

request message
3

• Tag UID check
• Forward message to 

AA

4

• Check FS 
(digital certificate)

• Sign authentication 
message

5
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Forward signed 
authentication 
message

6

Check AA signature
Ą open RRV, 
Check if RRV open:
Ą send “ready for refueling”

message to FS
7

Activate 
dispenser fuel 
pump

8

Start 
refueling

9

• Remove nozzle
Ą close RRV

• Close tank
• Close filler lid

10

The authentication process takes approximately as long as a card payment

Standard Refueling at Filling Station



Towards the future: 
HDV in the Spotlight

Estibaliz Pombo
Senior Manager for Mobility Energy 

Development Business
Repsol

Cristina Correia
Head of Innovation and 

Sustainability
PRIO

Héctor Cebrián
Head of Institutional Relations

& Sustainability 
Sesé



Solutions based in biofuels from PRIO
ECO Diesel B15

HDV and LDV 

~ 200 service stations
Up to -15% CO2,eq

FLEX Diesel B20 to B50

HDV and LDV fleets

B2B sales 

Up to -45% CO2,eq

ZERO Diesel B100

HDV  fleets

B2B sales -1 service station

Up to -90% CO2,eq - CNF

ZERO Diesel HVO

HDV  fleets

B2B sales -20 service stations

Up to -90% CO2,eq - CNF



Case Study: ZERO Diesel B100 in HDVs 
Two SCANIA trucks from Transportes Aguieira have been using this product since February 2024

• 109 m3 // 405 000 km 

• Refuelled with 100% certified B100

• 1 service station

• All transactions registered in fleet card with mileage control

• Participated in Tour d’Europe 2025

• Certificate of emission’s reduction certified by third party (ISQ)



Nexa Diesel of 100% renewable origin
Nexa Diesel | Scaling renewable mobilityTechnology-neutral decarbonisation

+800

+ 1,500

2023 2024 2025

+2bill.€
to transform our Industrial 

Complexes

Nexa Diesel service stations

50

o Technology-neutral decarbonisation: Repsol addresses transport
decarbonisation by combining all types os energies as renewable fuels,
electrification and digital solutions, enabling immediate impact on
today’s vehicle fleet.

o Besides, more than €2bn invested to transform our industrial
complexes into advanced multi-energy hubs

o Diesel Nexa,
ü Our highest-quality diesel, 100% renewable origin, compatible with

existing engines and infrastructure, delivering high performance
and up to 90% CO₂ reduction versus fossil diesel

ü Rapid and proven scale-up since 2023From 50 to over 1,600 service
stations in Spain and Portugal, demonstrating that renewable fuels
can be deployed quickly and at scale. Positioning Repsol as
European leader in renewable fuels distribution

ü Strong commercial traction in 2025, +315 million litres sold, with
+84 million litres consumed by professional fleets, confirming
Diesel Nexa as a real decarbonisation lever for transport intensive
customers.

Acum. NexaDiesel 
sales until 2025

315

79
Total sales (km3) 

Prof. sales (km3) 



Tank Farm Secondary
Logistic

Service
Station

On-site supply

DFT Platform

DFT validates the use of renewable 
fuel in the vehicles. If not confirmed, 
the refuelling is classified as fossil 

fuel.

A certificate is issued per vehicle

From June 25 to December 25, at Repsol we have tasted DFT system with two of out main customers: Alsa
and Sesé

Traceability pilots using the DFT system 
Project description and results

FromRepsol: We have been able to transmit real-time fuel data from production to the dispenser, to ensure full traceability (Fuel

in) and all vehicle refueling operations at service stations (Fuelout).

AlsaandSesévehicles send to DFT all refueling operations via telemetry

Digital Fuel Twin proves that renewable fuels can be digitally 
traced, from refueling to carbon footprint



2022

2023

2024

2025

109.829 liters

971.571 liters

5.659.768 liters

8.267.424 liters

Multiple factors and needs encouraged its use:

SESE EXPERIENCE ON HVO:

Sesé was the first logistics operator to use HVO in Spain in July 2022

Need for a sustainable solution (HVO reduces net CO₂ 
emissions by up to 90%)

Need to balance environmental sustainability with 
competitiveness

Need to maintain operational reliability and flexibility

Need to ensure reliability and traceability in its use

Sesé has multiplied its HVO 
consumption by 8X over the past 
two years, avoiding more than 
19,312 tonnes of CO₂



SESE EXPERIENCE ON HVO: 
Certification with DFT traceability: Pilot project Bosch/ IVECO/SESE



SESE EXPERIENCE ON HVO:

Certification with DFT traceability: Pilot project Bosch/ IVECO/SESE



Q&A
WGMM Webinar

Monitoring Methodologies in Practice: 
Use-Cases, Pilot Projects and Real-Life Tests 



Thank you!
Please visit us at www.wgmm.eu

Feel free to explore our work by scanning the QR code below:
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