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The London-Loughborough Centre for Doctoral Research in Energy Demand has been using the 2050 calculator (http://2050-calculator-tool.decc.gov.uk/) within the introductory “Energy in Context” module of a Masters by Research in Energy Demand Reduction. 

We are very grateful to Dr Jan Kiso for kicking off this exercise with a highly informative and stimulating seminar on the calculator.  Overall our students found the calculator very helpful as a way of exploring and testing energy scenarios through to 2050. The exercise that they undertook held the interest of a group of nearly 20 exceptional students for two and a half days.  It also provided them with an opportunity to identify possible ways in which it might be improved.  This paper is based on a summary of these, edited by and with some additional comments by the authors.

· Some students found the steps between options too large to refine policies.

· The tool does not yet provide an economic analysis of scenarios.  There is no way to identify a least-cost-option path for combinations of measures.

· There is no clear way to allow for the role of transition technologies, for instance micro-CHP is only viable (except in specific circumstances) whilst the carbon intensity of electricity generation is higher than that generated by the CHP unit.  This point links to subsequent points about the lack of an hourly electricity system model in the tool, and about the use of biomass in the economy. 

· It is not clear if biogas is burnt at home or in power stations.

· The range of options in some areas is too narrow.  For example, the tool presently has no option to limit the amount of flying undertaken by individuals. A similar point can be made about freight transport.  The strengthening of international support for IP, together with improvements in IT and communications open up the possibility that by the middle of the Century, trade might be increasingly dematerialised, reversing the link between economic activity and demand for transport of the last two centuries.  Such options are likely to be important given the likely global pressure on biomass resources by the middle of the 21st Century.

· Biomass released from transport would be available for use in fixed applications, such as CHP, possibly with CCS.  This would facilitate the regulation of the electricity system in futures with high renewables or nuclear fractions.

· Certain options are in our view wrongly treated as independent (and therefore potentially additive) - for example, insulation levels and temperature in the domestic stock.  In the absence of very high energy prices, any increase in level of insulation of the dwelling stock is almost certain to lead to higher internal temperatures in dwellings.  

· Another potential conflict on the demand side concerns options for photovoltaic cells and solar thermal installations. It is likely that there will be competition for roof area available for these categories.

· A major limitation of the present version of the model is its inability to resolve the hourly operation of the energy and particularly the electricity system.  While it would be difficult to incorporate hourly analysis in the 2050 Pathways Tool without compromising its ability to support the rapid consideration of a wide range of scenarios, it is essential that the future development of the tool be supported by a substantial hourly analysis capability and effort. 

· The tool currently lacks a link between the scale of capital investment in energy infrastructure (supply and demand) and industrial activity.  Such a link would in our view significantly increase the realism of the tool. Options for decarbonising industrial activity should be included in the model.

· The tool currently fails to credit the UK with the value of exported low or zero carbon electricity. The carbon offset by such electricity in 2050 is likely to be low, but it may not be zero.  The fact that formal carbon trading arrangements may not yet support such trade should not prevent such a  development, given the physical orientation of the 2050 Calculator.

· We commend the open nature of the tool.  We suggest that DECC should consider:

· allowing third parties to develop technical options within the tool, and 

· with appropriate technical refereeing, incorporating elements of third party scenarios in future releases of the tool.  

This would allow the tool to support the widest possible debate about energy futures.

