[bookmark: OLE_LINK2]2050 Pathways Analysis Call for Evidence Response

The DECC Call for Evidence for the 2050 Pathways Analysis ran from 27 July to 5 October 2010. The text below shows the answers where responses were provided; not all respondents replied to all questions.


Organisation name: Johnson Matthey plc


Q1. Scope of model:

Q1.a. We believe that the model should be expanded to include hydrogen as an energy vector such that the links between the different model components can be better demonstrated. 
For example, there is a direct link between power stations with CCS and transport fuel since (pre-combustion) CCS plants provide a large source of carbon neutral hydrogen. Hydrogen produced in such stations would be available at a better energy efficiency than the electricity since there would be no turbine losses (although compression to 350 or 700 bar would reduce some of the efficiency gain). 
Further examples are detailed in later sections.

Q2. Scope of sectors:

Q2.a. We believe that the different scenarios described underestimate the role that hydrogen and fuel cells can play in the model in the three technology areas: fuel cell vehicles (“FCVs”), fuel cell combined heat and power (“FC-CHP”) and grid balancing. 
1. Fuel Cell Vehicles:
· [bookmark: _ftnref1][bookmark: _ftnref2][bookmark: _ftnref3][bookmark: _ftnref4]The report states that FCVs are at an earlier stage of development than battery electric vehicles (“BEVs”). Johnson Matthey believes that this does not reflect the current state of development of fuel cells vehicle and that FCV introduction will take place on essentially the same time horizon as BEVs. This view is supported by leading automakers. Seven OEMs placed on record their intent to launch FCVs from 2015 provided hydrogen infrastructure is available[1]with Hyundai planning a commercial launch of FCVs in Korea in 2012[2]. The first commercial battery electric vehicle and PHEVs are expected in 2011.[3]This timing is entirely consistent with the zero emission vehicle mandate in California, which requires affected manufacturers' fleet to include progressively larger numbers of true zero emission vehicles (either BEVs or FCVs) from 2015[4].  
· [bookmark: _ftnref5]Johnson Matthey believes that the intrinsic costs of FCVs are already lower than those of BEVs and are expected to drop further once next generation technologies are incorporated in 2015.[5] 
· [bookmark: _ftnref6]We do not believe any major technology breakthroughs are required for the commercialisation of Fuel Cell Vehicles (the next generation technologies referred to in paragraph b exist today and are already in scale-up). The latest US Department of Energy forecasts indicate that scaling current automotive FC technology to commercial volumes would bring costs down to $61/kW, significantly lower than the comparable projected cost of BEVs.[6] 
· The report does not recognise the important role fuel cells will play in decarbonising bus travel. We expect fuel cell buses to be commercial from 2014 and scores of demonstration projects are already underway globally (including by Transport for London). Daimler alone is projecting sales of ‘a few hundred city buses’ within ten years.[7] 
2. Combined Heat and Power
· Johnson Matthey believes that CHP is an important weapon in the low carbon armoury and one that complements the drive to increase renewable sources. We believe that CHP allows significant reduction in carbon emissions in the short term from the proportion of energy that will not come from renewables by 2020 (likely to be 80%). 
· Johnson Matthey believes that the fuel cell is an enabling technology for wider uptake of CHP. We believe that, with the adoption of fuel cells, CHP can provide a much larger contribution to the UK energy mix than the model suggests. This contribution can begin immediately because FC CHP systems are already commercially available. 
· [bookmark: _ftnref8]Material carbon savings can be achieved quickly through FC CHP installations since Fuel Cell CHP can deliver considerable carbon savings even when operating on natural gas.[8]These systems will deliver progressively lower carbon heat and power as the gas grid is decarbonised with biogas. In the long term fuel cell CHP can continue to play a role to 2050 as hydrogen can be produced in a range of low carbon processes such as pre-combustion CCS, nuclear power and direct photolysis. 
· Fuel cell CHP can be retrofitted to existing homes since it can operate as a replacement to existing gas boiler heating systems (without, for example, requiring installation of underfloor heating as would be the case for lower output temperature systems).  
3. Grid balancing:
· We believe that hydrogen is already a viable storage technology for intermittent renewable energy and that the report's description that it is only ‘a possible future conduit for the storage of wind energy’ (p114) is incomplete. 
· Furthermore, the use of hydrogen in energy storage in this way would provide a source of stored energy that could be used directly in transport, in a similar way to the use of night-time electricity to recharge BEVs (and with the added advantage that there is no requirement to balance availability of power generation with availability of vehicle at the recharging point.) 
 

[1]   http://www.cleancaroptions.com/Auto_OEM_letter_on_FCEVs.pdf	
[2]   500-1000 units planned for 2012 rising to 10,000 in 2015 http://green.autoblog.com/2010/06/06/hyundai-kia-confident-we-can-beat-toyotas-50-000-price-on-fu/
[3]   http://www.nissanusa.com/leaf-electric-car/index#/leaf-electric-car/news/buying  and http://www.chevrolet.com/pages/open/default/future/volt.do Other PHEVs, such as the Prius PHEV have such a low electric only range (7 miles in the case of the Prius) that their impact on miles driven will be small.
[4]   http://www.arb.ca.gov/msprog/zevprog/zevprog.htm	
[5]   http://www.arb.ca.gov/msprog/zevprog/2009zevreview/attachment_a_tsd.pdf  pp.16-21 Estimates of $1000/kWh battery cost now, reducing to $300/kWh at high volume in 2015. $61/kW for current fuel cell vehicle at high volume see:  http://www.hydrogen.energy.gov/pdfs/9012_fuel_cell_system_cost.pdf
[6]   http://www.hydrogen.energy.gov/pdfs/9012_fuel_cell_system_cost.pdf
[7]   http://www.ft.com/cms/s/0/54d68974-cce2-11df-9bf0-00144feab49a.html
[8]   A 400kW Fuel cell CHP systems operating on natural gas with Efficiencyelectric of 40% and Efficiencyheat of 40% represents a net reduction of 43% CO2 compared with the current alternative (UK electricity grid plus gas boiler)

Q2.b. We believe that the text describing level three of the transportation scenario wrongly conflates vehicle mileage with number of trips (p.64). Whilst 75% of car/van journeys are below 50 miles (and could be operated on an electric-only basis) this represents only 30% of UK mileage.[1]
For BEVs (or plug-in HEVs) to cover >50% of distance travelled would require electric-only ranges greatly in excess of existing battery technology. For this reason we do not agree that only 20% of distance will be accounted for by FCVs but that they have a much greater role to play in reducing emissions to 2050 than the relevant scenario acknowledges. 
[See Johnson Matthey plc attachment]


[1]Please see attached file ‘DfT Transport Survey 2009 Mileage Travelled’ for our calculations

Q4.aHydrogen is listed as a ‘technological uncertainty’, but this requires clarification. Hydrogen has been produced on industrial scales by reforming fossil fuels for many years. When hydrogen produced in this way is used in a fuel cell it can offer considerable carbon savings.
Electrolysing water should be considered only as one element of a future energy mix (for example as a means of balancing the grid as a result of increased renewable generation). Hydrogen produced from biomass (e.g. second generation feedstocks, algae) or through advanced processes such as nuclear heat to hydrogen (via chemical cycles) or solar water splitting have all been demonstrated and are expected to reach commercial scale in the next 20 years. An assumption that water electrolysis is the sole or principle pathway to hydrogen wrongly underestimates the overall energy efficiency of the hydrogen pathway.


