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Summary 
Hydrogen fuel offers significant opportunities for decarbonising hard to abate 
parts of the UK economy as an alternative to batteries and synthetic or 
biofuels. It requires considerable energy and infrastructure to produce, and 
its availability is not unlimited, therefore its use should be focused on 
applications where direct electrification is not a viable option in the 
foreseeable future, such as for aviation and the production of virgin steel.  

‘Green’ hydrogen, produced through electrolysis using renewable electricity, 
offers the largest emissions reductions compared to other forms of hydrogen 
energy. Scaling it up should be prioritised over ‘blue’ hydrogen – made using 
natural gas and carbon capture and storage (CCS) – which could lock us into 
reliance on fossil fuels in decades to come. 

In spring 2022, the government published its energy security strategy, which 
increased the target for UK hydrogen capacity from 5GW in 2030 to 10GW, 
with at least half of this being ‘low carbon’ hydrogen (which could include 
hydrogen made using nuclear power).  This announcement, alongside the 
2021 hydrogen strategy, marks an ambitious route to hydrogen supply in the 
UK, however it, and related policies, do not provide a clear view on which 
sources of demand should be prioritised, especially when it comes to 
transport.  

Hydrogen as a fuel 
The most common production methods for hydrogen are: 

– Steam reformation of natural gas, without capture of resulting carbon 
dioxide (‘grey’ hydrogen). This is already generated at scale in the UK for 
industrial processes. 

– Steam reformation of natural gas with CO2 captured and stored (‘blue’ 
hydrogen). Blue hydrogen’s lifecycle emissions vary depending on 
processing, transportation, feedstocks, and the CCS technology used. 
Current CCS technology is not 100 per cent efficient, meaning some CO2 
emissions are produced during this process. 



– Electrolysis of water using renewable energy (‘green’ hydrogen). Green 
hydrogen has considerably fewer lifecycle emissions than alternative blue 
and grey hydrogen. Currently, high electricity prices in the UK are 
preventing the rapid scaling up of green hydrogen for commercial use.   

 

Other options are ‘pink’ hydrogen, produced through electrolysis using 
nuclear energy, and ‘turquoise’ hydrogen from methane pyrolysis, which 
produces solid carbon as opposed to carbon dioxide. Approximately 
2,000TWh of hydrogen are produced globally each year, around 27TWh of 
that in Britain, the majority of it is grey hydrogen.  

In the transport sector, hydrogen can be seen as an attractive alternative to 
fossil fuels in combustion engines, used in fuel cells or as the feedstock for 
synthetic fuels. Elsewhere in the economy, it may end up being burnt directly 
in power production or used as a fuel or a reductant in industrial processes, 
such as steel production.  

It is possible to blend hydrogen with other fuels. However, when done in an 
internal combustion engine at high temperatures, significant volumes of 
nitrogen oxide emissions are produced, a major greenhouse gas, with the 
potential for detrimental public health effects.1  

Policy context 
Following the 2021 hydrogen strategy, the government recently announced it 
would be doubling hydrogen capacity from 5GW to 10GW by 2030, with at 
least half of this being from electrolytic sources (renewable and nuclear 
energy). 

Ongoing consultations are determining subsidy (business) models for low 
carbon hydrogen producers, and new commitments from government say 
that, by 2025, new business models for the transportation of hydrogen will be 
designed. 

The 2021 hydrogen strategy predicts that transport will demand 6TWh of low 
carbon hydrogen in 2030, mainly for HGVs, buses, rail and early stage use in 
shipping and aviation, raising significantly to 140TWh by 2050. The 
Department for Business, Energy and Industrial Strategy (BEIS) predicts that 
transport will demand between 20-45TWh of hydrogen in 2050, accounting 
for between 30-54 per cent of total hydrogen demand.2 

Green hydrogen should be the priority  
Blue hydrogen might feasibly play a role in reducing the UK’s emissions in the 
near term to help maximise decarbonisation while renewable capacity is 
scaled up, but this looks less attractive while gas prices are high. And the 
Climate Change Committee’s (CCC) recommendation, set out in its sixth 
carbon budget advice, is that the UK should aim to transition entirely to green 
hydrogen production by 2050. The low carbon hydrogen standard and 
hydrogen business models being developed by government should be 
designed to support the phasing out of blue hydrogen production by 2050 and 

https://www.gov.uk/government/news/uk-government-launches-plan-for-a-world-leading-hydrogen-economy
https://www.gov.uk/government/consultations/design-of-a-business-model-for-low-carbon-hydrogen
https://www.gov.uk/government/publications/uk-low-carbon-hydrogen-standard-emissions-reporting-and-sustainability-criteria


moving to a purely green hydrogen system. The strategic use of hydrogen will 
also minimise the need to utilise blue hydrogen (see below). 

Hydrogen in transport should be targeted at specific 
applications 
In instances where electrification is a possibility, it should be prioritised. This 
will leave the supply of hydrogen – particularly green hydrogen – available for 
hard to abate industries. It is invariably more efficient to produce electricity 
and supply it directly to a vehicle or store it in a battery for later use, than to 
go through the multiple conversions required to turn electricity into green 
hydrogen, transport the hydrogen and then turn the hydrogen back into 
electricity or burn it.3  

The hydrogen strategy states “Hydrogen can potentially complement 
electrification across modes of transport such as buses, trains and heavy 
goods vehicles (HGVs)”; however, each of these modes of transport could be 
decarbonised through either direct or battery electrification. 

CCaarrss  aanndd  vvaannss:: Battery powered electric vehicles (BEVs) are already a cheaper, 
more efficient technology than hydrogen for cars and vans. However, to date, 
road transport has been leading the early hydrogen market for transport in the 
UK. Green Alliance’s report demonstrates the need to support alternatives to 
individual car use, in conjunction with accelerating the UK fleet transition to 
electric vehicles, as opposed to switching to hydrogen vehicles to meet 
climate targets.  

HHGGVVss: It is becoming increasingly likely that batteries will also play an 
important role for HGVs, particularly for shorter journeys with investments 
made by automotive manufacturers such as Volvo.4 The government is also 
trialling an electric road system (ERS), which supplies battery electric trucks 
with electricity from overhead catenary charging cables. While these 
technologies are being developed and trialled, hydrogen must not be locked 
in as the route to decarbonisation. 

RRaaiill::  Nearly 40 per cent of the UK rail network is already electrified. This is 
faster and cheaper than using hydrogen trains.  

AAvviiaattiioonn  aanndd  sshhiippppiinngg:: The picture is quite different for aviation and 
shipping where hydrogen is more likely to be part of the solution. The 
government is relying on the development of zero emission aircraft - battery 
or hydrogen powered - in aviation; however, both technologies are currently 
in their infancy. Until their development for commercial scale, sustainable 
aviation fuels such as power-to-liquid fuels, can be made using hydrogen and 
will reduce the environmental impact of flying.5  

The shipping industry’s cleanest decarbonisation options are hydrogen and 
ammonia. Hydrogen fuel cells are likely to be introduced to power even large 
ships, but storage challenges may need to be overcome.6  



Recommendations 
At present, policy makers are focusing on ensuring the supply of hydrogen; 
this is seen in the design of the main funding model and does not differentiate 
between different end uses. 

Green Alliance recommends a greater focus from the government on where in 
the economy limited hydrogen resources are best used.  Priorities should be 
the aviation and shipping industries over any other modes, and explicit 
selection criteria for projects qualifying for support should be introduced so 
that they target applications with few, if any, viable alternatives for 
decarbonisation.  

For more information contact Helena Bennett, senior policy adviser at Green Alliance, 
on hbennett@green-alliance.org.uk  

Endnotes 
 

1	S	Wang,	C	Ji	B	Zhang	and	X	Zhou,	2014,		‘Analysis	on	combustion	of	a	hydrogen-
blended	gasoline	engine	at	high	loads	lean	conditions’,	Energy	Procedia,	pp	323-326	
2 Gigawatt hour (GW) is the unit representing potential hydrogen capacity, whereas 
terawatt hour (TWh) represents the actual hydrogen output produced. 
3 D Cebon, 2020, Hydrogen or electron economy?, www.csrf.ac.uk/blog/hydrogen-or-
electron-economy/ 
4 Fleetpoint, 17 February 2022, ‘Volvo Trucks leads the electric truck market in 
Europe’ 
5 Transport & Environment, 2022, ‘Planes’, 
www.transportenvironment.org/challenges/planes/ 
6 DVN, 2021, Five lessons to learn on hydrogen as ship fuel, www.dnv.com/expert-
story/maritime-impact/Five-lessons-to-learn-on-hydrogen-as-ship-fuel.html	



<<
  /ASCII85EncodePages false
  /AllowPSXObjects false
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorConversionStrategy /LeaveColorUnchanged
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 150
  /ColorSettingsFile ()
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<
    /ENU ([Based on 'Accessible PDF'] [Based on 'ISSUU'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /DetectBlends true
  /DetectCurves 0
  /DisplayDocTitle true
  /DoThumbnails false
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /ExportLayers /ExportVisibleLayers
  /GrayACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 150
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 150
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName ()
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


