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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.
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Q2. Scope of sectors:
Q2.a  Under transport, the Level 4 scenario does not appear to be as ambitious as in some other sector areas.  For example, only 5% of journeys are displaced by teleconferencing and relative cycle usage only achieves the same levels as the Netherlands experiences today (although it is accepted that if transport is decarbonised by 2050, this is of low consequence in carbon terms).  Whilst population growth is a factor when considering absolute levels, in relative terms, the adoption of high speed broadband throughout the UK could be expected to have a significant influence on the number of passenger miles with increased home working and greater volume of internet ordered goods.  It is difficult to cite specific evidence for a future trend, nevertheless if Level 4 represents the most ambitious extreme, some of the transport related assumptions related to Level 4 should be reviewed.
Q2.b. They do provide a useful reference and should be retained – in practice the scenarios achieved are more likely to resemble Levels 2 or 3 than Levels 1 or 4.
Q2.c. It is a necessary approach, given the complexity of options and influencing inputs.  The spreadsheet accompanying the report provides a clear representation of which sectors are governed by choice rather than scale. 

Q3. Input assumptions and methodologies:
Q3.a. For the purposes of the pathway analysis, the assumptions as articulated are reasonably clear.  There are some areas where the available evidence has been coarsely applied and it may be, as the analysis is refined, that these are amended as appropriate.  
For example, under tidal range, a ratio of 40TWh/a has been used to 20GW of installed capacity if all tidal range assets are deployed.  This is the same ratio as the schemes operating in the highest tidal ranges (eg the Cardiff to Weston Barrage).  The energy yield as a percentage of installed capacity is likely to be smaller at other locations because of the reduced tidal range.  In addition, recent research entitled “Tapping the Tidal Power Potential of the EasternIrish Sea” by  University of Liverpool and Proudman Oceanographic Laboratory for the Joule Centre for Energy Research published in 2009 demonstrated thatthe interaction between different tidal range schemes on the UK’s west coast had the disbenefit of reducing individual scheme energy yields – by as much a 20%.  On the other hand, Table K1 excludes data from other feasibility studies (eg Duddon and Wyre) although these have relatively small energy yields (less than 1TWh/a). It would therefore be more appropriate to use a smaller energy yield relative to installed capacity for the Level 4 scenario – 85% of 40TWh may be a more realistic assessment for the schemes referenced in Table K1 and the largest scheme in Table K2.  However, this introduces a question regarding the use of study data which is 20 or 30 years old.  Constraints/expectations, whether legal, environmental or social, have changed and the likelihood of achieving an energy output of 4.63 TWh/a from Morecambe Bay is extremely low.  Similarly, the low tidal range on the eastern coast makes the economics of developing tidal range power from the Humber, Thames or the Wash extremely challenging.  A more realistic Level 4 scenario is therefore, by 2050, a large scheme in the Severn with other tidal range deployments on the Solway, Duddon, Wyre, Mersey and Dee plus one scheme on the East Coast collectively producing 30 TWh/a. 
Q3.c. Given its relatively early stage of development, wave energy assumptions in terms of deployment, length, energy yield will be difficult to assess and may therefore have a tendency to optimism.  The interaction of wave farms with shipping, marine conservation zones and other constraints will result in only a percentage of the total potential being exploited, subject to economic development of sufficiently robust and reliable wave devices.  For the purposes of the pathway analysis, the assumptions are clear, albeit that they will be less accurate than many other assumptions in other sectors.  There is a drive in the UK to create a successful wave energy industry and the figures included in the pathway analysis would be consistent with those aspirations.  A study was recently undertaken by SWRDA examining potential tidal and wave resource in the South West and this may act as a useful benchmark.
Q3.d. Given the large range of uncertainty that exist between the different methods of estimating potential resource and that studies are only mid way through analysing the impacts (interference between turbines reducing energy yield) or benefits (increased resistance provided by arrays enhances currents and increases energy yields) of arrays, the present approach of a macro assessment of resource based on a conservative methodology is reasonable for the purposes of the pathway analysis.  Many of the tidal stream resource issues are similar to those for wave power and ultimately will not be resolved until more examples are deployed in practice to enable empirical relationships to be formed to assess the energy potential, locally or more globally.
Q3.e. Land use / transport interaction has been modelled over many years in the UK and can establish the linkage from a travel demand / congestion / economy perspective which could be extended to quantify the carbon impacts of this interaction.  This would demonstrate whether different carbon outcomes could be measured based on different land use and transport inputs but we are not aware of any examples where the latter has been explicitly undertaken.
In the US, activity based models are used which relies on an input description of the land use, transport infrastructure and local population as its starting point.  The activity based “engine” then identifies which people travel to participate at activities based on the defined land use selecting their “best” mode of travel to make the trip.  These can test different land use scenarios and show, for example, which land use scenarios would lead to carbon intensive travel options and vice-versa.
Q3.f. The approach taken uses the International Maritime Organization’s (2009)activity-based projections of CO2 emissions from international shipping globally to 2050, and attributes a share of these emissions to the UK on the basis of estimates by the International Energy Agency. 
The IMO sets out a number of scenarios for shipping emissions, whilst the Pathway analysis only refers to the baseline scenario.  It would be natural to expand the analysis to the other IMO scenarios, in particular the high impact one. 
The pathway analysis assumes a constant 1.2% UK share of emission from bunkers, which does not vary since 2007 until 2050 whereas some increase or decrease could be expected over a 40 year span.  There might be the case for a relative decrease of UK CO2share because of reconfigurations of the supply chain.  
One possible scenario going forward, with UK ports facing competition from Northern European ports to capture deep sea, large vessels, is that the UK ports begin to be ‘fed’ from European transhipment ports.  This would result in a larger number of smaller vessels using the UK ports.  As these vessels are less efficient, the net result would be higher emissions per container.  
Q3.g. At the moment, the analysis has been constructed with unabated CCGT and CCS fitted coal.  This therefore implies more coal based generation.  However, the economics and flexibility of gas may result in CCS fitted CCGT being favoured in future years.  This perspective was expressed by several delegates during Q&A sessions at the CBI energy conference on 15 September 2010. 

Q4. Common implications and uncertainties:
Q4.a. Yes, for the purposes of the pathway analysis.

Q5. Impact of pathways:
Q5.a. Security of Supply, including consideration of international interconnectors to assist in the provision of standby generation requirements 
Achievement of carbon reduction targets (or the consequential cost of not)
Future flexibility in demand management through smart metering and micro storage opportunities (eg domestic heat, electric vehicle recharging etc)
Affordability (both from investment and consumer cost perspectives)
Impacts on the grid (including new routes and significant reinforcement requirements)
Lead-in times and uncertainties, particularly for new technologies
Impact on environment (both global via CO2 reduction and local via habitat impacts)
Operating Life and Reliability of the AssetPredictability of energy generated.
Opportunities for generating employment and export markets.

Q6. Cost analysis:
Q6.a. A challenge in understanding the wider cost implications relates to the different asset/operational lives of different options and also the balance between construction and operating costs.  For example, some forms of renewable energy have relatively short asset lives (eg wind turbines at 20 – 25 years) whilst others can operate over 120 years with replacement of rotating machinery only every 40 to 60 years (eg tidal barrages).  Conventional fossil and nuclear generation have operating lives of 40 to 60 years.  However, commonly used cost methodologies give greater emphasis to the first 20 to 30 years, and/or the returns over the financing period whereas the challenge in reducing carbon emissions is much longer term in nature.  Applying a methodology that recognises the value to society of a project after 20 to 30 years (once a project is operating and its capital costs paid off, the project has been largely de-risked), including its running costs, predictability of its energy output and overall environmental impact going forward will provide more sustainable solutions relevant to future generations in the 2050 time zone.   
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Q7. Future improvements to model:
Q7.a. As the pathway is an indicative tool, it will not precisely forecast what happens in practice and it would be uneconomic to attempt this degree of sophistication.  Providing it is used as a simulator to guide decisions on future investment or effort with more detailed analysis taking place thereafter, the pathway calculator  does not require any further refinement with one exception.  The assumptions that feed into the different levels do require regular testing and updating to ensure that the underlying assumptions are as accurate as possible.  This should in the form of a regular audit of the underlying assumptions measured against the developing evidence base.  Given the timescales under consideration, annual audits would be too frequent and five yearly audits too infrequent – we would consider a 2 or 3 year review as optimal.
Q7.b. Applying a local overlay is possible simply be refocusing the calculator’s parameters to reflect those of the local region.  If this was done by every local region, it would be possible, over time, to aggregate these and compare with the existing national level calculator to identify gaps in delivery and/or strategy.  Because some of the technologies are regional in nature, or involve travel across multiple localities, this exercise should be undertaken using sufficiently large areas to minimise reconciliation of boundary data between different local areas – perhaps 10 to 15 different regions in total.   Going down to individual level would not be worthwhile and there are many existing calculators that can be used by individuals to achieve the same purpose.

