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Research questions: Which P2G technologies are promising? 
Which policy instruments are required for their uptake?

RE-PROSUMERS
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Trucks (7,5-14t)

Trucks (14-20 t)

Trucks (>20 t)

Buses and coaches

Non-individual / commercial sector has a 21 % share of 
German transport sector energy consumption

Background

Individualcars: 37 Mio, vans <= 3,5 t: 2.1 Mio. , trucks <  7.5 t: 0.24 Mio., buses: 0.078 Mio.

Vans and trucks < 7.5 tons make up about half 
ƻŦ ŎƻƳƳŜǊŎƛŀƭ ǎŜŎǘƻǊΩǎ ŜƳƛǎǎƛƻƴǎ 
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The competitiveness of P2G-mobility was assessed compared 
to alternative mobility options on a given market segment

1) Qualitative analysis of market segments

ÅMarket segments were defined as combination of vehicle types and purposes: 

ÅE.g. City buses, coaches, captive fleets of light duty vehicles, city and rural delivery, 
long haul trucks, vocational trucks

ÅCriteria to choose the cases to be modelled:

ÅApplicability of air and noise pollution regulation on the market segment

ÅPower of public authorities on the market segment

ÅShare of fuel consumption of the market segment 

ÅCompetition with other alternative technologies on the market segment

ÅDevelopment stage of hydrogen and SNG mobility on the market segment

2) Detailed modellingof the Total Cost of Ownership (TCO) of the P2G vehicle

ÅFuel production, infrastructure, vehicle, possible financial incentives

3) Comparison with TCOs of competing options

Approach
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Overview of case studies modeled

Market segment: City delivery of goods
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Market segment: LDV Captive fleets
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Based on French market data and available data on powertrain 
technologies for the 2015 scenario

Methodology for TCO modeling 2015

Main Hypotheses:
ÅCost of capital: 8%
ÅProduction and Refueling station
Å100% load factor (there are enough vehicles 

to fully use the capacity of the P2G station)
ÅCAPEX: 2015 costs

ÅElectricity price
ÅWholesale price: 40ϵ/MWh
ÅGrid fee: 20ϵ/MWh
ÅTax exemption on electricity

ÅFuel prices
ÅDiesel price: 1.21 ϵ/l
ÅNG price: 20.43ϵ/MWh + 4.34ϵ/MWh tax
ÅBioCH4 price: 82.74ϵ/MWh
ÅP2G: production + delivery (ϵ/MWhHHV)

ÅTravelled distances: short - long
ÅCaptive LDVs: 12,500 ς62,500 km/year
ÅCity Buses: 39,000 ς78,000 km/year
ÅCity Delivery Trucks: 16,000 ς32,000 km/year

Included in TCO calculation:
ÅVehicle costs:
ÅList price (ϵ)
ÅMaintenance  (ϵ/100km)
ÅInsurance and Battery rental (for LDVs)

(ϵ/year)

ÅFuel costs
ÅTaxes: VAT and taxes on diesel and CNG

Not included in TCO calculations:
ÅFuel taxes on SNG and H2
ÅVehicle Subsidies and Registration costs
ÅAdbluecost for diesel vehicles
ÅParking and Toll costs (long distance)
ÅResale value
ÅBattery charging infrastructure
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Hypotheses for 2030 scenario relative to 2015 scenario

ÅP2G production:

ÅLoad Factor of P2G assets : 2000 hours 
(power is renewably sourced)

ÅElectrolyzerefficiency: +7.5%

ÅElectrolyzerCAPEX: -30%

ÅMethanation reactor CAPEX: -50%

ÅCompressors CAPEX: -10%

ÅInjection Station CAPEX: -20%

ÅP2G distribution

ÅH2 refueling stations: -40%

ÅEnvironment

ÅCarbon price: 100 ϵ/tCO2 (20 ϵ/t assumed in 
2015)

Methodology for TCO modeling 2030

ÅElectricity price: 30ϵ/MWhe

ÅWholesale electricity price: 10ϵ/MWhe

ÅGrid Fee: 20ϵ/MWhe

ÅTax exemption on electricity

ÅVehicle costs:

ÅDiesel vehicles: constant price between 
2015 and 2030

ÅH2 vehicles learning rates:

Å 22% until 2020

Å 6% between 2020 and 2030

ÅBattery rental for range extended vehicles: 
constant between 2015 and 2030

ÅCNG vehicles: 2030 price equal to 2015 
diesel price
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Most promising market segments were modelled in detail: 
Light Duty Vehicles (LDV), buses, and city delivery trucks

Approach
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On short distances, battery-electric Light Duty Vehicles (LDVs) 
outcompete P2G LDVs

Total Cost of Ownership (TCO) analysis 2015
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Short range captive light duty vehicles  - Market Uptake - 2015

Vehicle

Refueling station

Gas Grid

Injection station

Pipeline
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CO2 emissions

+127%

+17%

+130%
+87%

+23%+35%



www.iea-retd.org 15

For long ranges, range-extended Light Duty Vehicles (LDV) are 
already close to bio-methane

Total Cost of Ownership (TCO) analysis 2015

Share of infrastructure and electricity costs is rather low for range-extended LDVs.

Full H2 requires higher pressure tank systems and more electricity. 
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Long range captive light duty vehicles  - Market Uptake - 2015

Vehicle

Refueling station
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In 2030, range-extended and full LDV are competitive for long 
range uses; the TCO of SNG remains high

Total Cost of Ownership (TCO) analysis 2030
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Long range captive light duty vehicles  - Large scale deployment - 2030

Vehicle

Refueling station
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Electrolysis

Power grid connection

Power

Fuel

CO2 emissions

-17%
-2% +6% +6%

+168%



www.iea-retd.org 17

Conclusions on LDV captive fleets

ÅThere is a business case for range extended H2 fleets in the short run

ÅThe most promising option is the development of long range fleets

ÅBEV cannot compete on these distances due to their limited ranges

ÅThe vehicle technology is already mature but policy measures should still 
be targeted at reducing the cost of hydrogen vehicles through:

ÅSubsidies

ÅAnd or tax exemptions

ÅSNG would need expensive policy measures to be made competitive

ÅElectricity purchase conditions are not in favor of the SNG path due to its low 
energy efficiency

Preliminary conclusions
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