When will hydrogen become a competitive transport fuel?
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(1) Overview 
The paper addresses the question of which oil price would make hydrogen competitive in a medium term future (2015-2025). The answer is complicated because not only do the prices of petrol and diesel depend on the oil price, but hydrogen depends on the price of natural gas, which in turn depends on the oil price too. 
(2) Methods
A simple model linking hydrogen, natural gas, conventional transport fuels, and fuel taxes is developed and used to calculate the oil price at which hydrogen becomes a competitive transport fuel, the competitiveness threshold price.
(3) Results 
Fuel taxation scenarios and the competitiveness threshold price of oil where hydrogen becomes competitive

	Scenario
	1
	2
	3
	4
	5

	Diesel and petrol tax (€/GJ)
	0
	10
	10
	10
	20

	Hydrogen tax (€/GJ)
	0
	10
	0
	0
	0

	Natural gas tax (€/GJ)
	0
	0
	10
	8
	16

	Feedstock (natural gas/wind)
	NG
	Win
	NG
	Win
	NG
	Win
	NG
	Win
	NG
	Win

	Best case ($/bbl)
	188
	105
	86
	85
	174
	45
	115
	45
	42
	-16

	Worst case ($/bbl)
	542
	170
	327
	150
	590
	110
	452
	110
	362
	49


 (4) Conclusions 

The conclusions are that 1) If the differences in the level of fuel taxation between USA and EU continue to exist, hydrogen and fuel cells will be competitive in automotive use in Europe a long time before it will in the US. 2) At the oil price that makes natural gas based hydrogen competitive, renewable based hydrogen is more competitive under the assumptions chosen. 3) Changes in taxation principles from final use towards all use taxation and from differentiation according to income distribution and industrial competitiveness towards differentiation according to environmental pressure will strengthen the competitiveness of hydrogen. 4) The Hydrogen and Fuel Cell Technology Platform in Europe will not benefit from introducing a hydrogen cost target as in the US DOE approach but rather from focusing on the performance parameters of the hydrogen infrastructure.
