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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.


Organisation name: London Analytics


Q1. Scope of model:
Q1.a  Synthetic hydrocarbons - see Graves et al doi:10.1016/j.rser.2010.07.014
Synthetic hydrocarbons offer low-carbon options for shipping, HGVs and aviation.
In addition, they offer an extra balancing mechanism, by using CO2 as a buffer, rather than stored energy: the cycle can work like this:
· seawater + energy -> H2O + miscellaneous elements, mostly Na,Cl 
· energy + H2O + CO2 -> CH4 and more complex hydrocarbons, + O2 
· Store the CH4 until dispatchable energy is required. 
· Burn the CH4 in a gas turbine, capturing the CO2, to complete the cycle. Alternatively, use air capture of CO2 to complete the cycle. 
· Store the CO2 until surplus energy is available 
Inevitably this cycle has less than 100% efficiency, as any energy storage cycle would. The advantage is that gas turbines are cheap and easy to build, and we've already got a lot of them. We already know how to handle CH4 and other hydrocarbons. And it can make best use of surplus energy as and when its available (the most windy or most sunny days), storing the surplus energy in the form of complex hydrocarbons.

Q2. Scope of sectors:
Q2.a. No, the onshore and offshore wind ambitions are clearly too modest, and have involved some extraordinary cherry-picking of pessimistic numbers.
Other studies, including Professor MacKay's own assessment of the onshore and offshore wind resources, are much higher.
For onshore wind, his figure is 50GW mean power, which would represent 200-300GW of installed capacity. As the Pathways report itself notes, Germany and Spain have both built fast: it is also worth noting that the USA has been building onshore wind at 9-10GW installed capacity per year, which would be equivalent to a 200GW total onshore capacity, assuming 20 year life. There are no technical barriersto this level of implementation: the earlier ETSU study was based on old data, ancient turbine design, and assumed wind would never be economical at places with mean windspeeds below 7m/s. As we know from Germany, that last assumption is false, and turbine designs have moved on considerably.
For offshore wind, his figure is 120GW mean power, which is still pessimistic relative to the potential resource out to 700 metres depth, but would represent a total installation of around 300GW (assuming 40% capacity factor), which would be 15GW per year. There are no technical barriers to implementation at this level.
For transport, the rejection of various transport scenarios again looks like cherry-picking. Little of the rest of the evidence base used in the Pathways report mapped changes onto changes in GDP: as the Pathways to 2050 report states on p40: “Macro-economic costs: we have not quantified what the pathways mean for adjustments in the wider macro economy, or for its resilience to shocks such as oil and gas price spikes, that have in the past caused recessions, business failures and job losses.” Therefore, the rejection of various transport scenarios, based on the GDP criterion, is an exception.  Given we’re looking at 40-year timelines, this concern with GDP might seem spurious: very few people are in the homes, the jobs, or the workplace locations that they will be in in 40 years time. Almost all will move home, change job, leave the workforce, and a very high proportion of business will relocate.  As long as any changes in transport superstructure are mapped out, everyone will adapt to the changes. Relationship between person mileage and GDP broke down in the mid to late 1990s, with the former being almost constant 1997-2007, despite significant rise in GDP over that time. So taking an assumption that radical transport changes over 40 years must necessarily lead to sufficient doubts about impact on GDP as to reject them out of hand, means that transport has been treated in an exceptional manner compared to other sectors.
For balancing, Dr Czisch's doctoral thesis shows that interconnectors are in most cases the cheapest way to provide balancing mechanisms for low-carbon grids, and it is recommended that Level 4 of the calculator reflects this. Given the vast storage available in the continental grid (over 170,000 GWh of storage hydro), interconnectors to those supplies will always be cheaper than any UK tidal lagoons.
Q2.b Given the above comments on Q2a, clearly levels 2 and 3 for wind need to be moved up. Given that level 3 is defined as requiring technical breakthroughs, it would seem that level 2 for both onshore and offshore should reflect what are already expected levels of delivery: in the case of offshore wind, that really should as a minimum be the levels required to deliver Crown Estate Round 3 deployment, and meet our 20-20-20 targets.
Given significant international concern that the nuclear supply chain will struggle to expand to meet even replacement levels of nuclear capacity across Europe, it would seem that Level 2 for nuclear should be set at the level of maintaining current UK capacity of nuclear.  With only two EPRs under construction in Western Europe presently, that still looks optimistic. The current Levels 3 and 4 for nuclear look completely undeliverable - Britain is not China. There is also the question of the sanity of an energy policy that would lead to Britain become the largest source of demand for nuclear, given that it has Europe's largest potential supply of renewables, no inherent industrial advantage in nuclear, and that it would become export in PWRs some time around 2040, just as the technology is superceded by the next generation of nuclear plant, making Britain's newly-found expertise completely worthless internationally.
For PV, again reflecting on the definition of level 3, it would seem to make sense to use the peak levels of deployment achieved by Germany or Spain, as guides to a meaningful figure for Level 2 deployment.
For CCS, it seems extraordinary that Level 2 represents 40GW of what is still a technology unproven at commercial level – which is part of what’s used as definition for level 3 tech. So both levels 2 and 3 for CCS look unfeasibly optimistic at present.
For heating, there will be real problems with high deployments of ASHPs in high-density areas, because of the noise and physical intrusion. GSHPs will also be unsuitable there, for individual properties. Therefore District Heating looks to be key to deploying heat pumps, and these should be included as major contributors to Levels 2-4 for the heating. District Heating also offer the biggest flexibility in terms of combining different types of heating supply (solar, ASHP, GSHP, biomass CHP), and offer the best economics, and most flexible decarbonisation pathways.
For balancing, recent work by the ECF (Roadmap 2050,) Dr Czisch's doctoral thesis, and PriceWaterhouseCoopers 100% Renewable Electricity, all feature much higher use of interconnectors than the current version of the calculator does.

Q3. Input assumptions and methodologies:
Q3.a. The methodology on energy security and balancing looks to be quite wrong: adding extra wind in and of itself doesn’t require a system to have more energy storage – indeed, it requires less. The question is one of what else is on the grid at the same time: for example, if there's a high capacity of despatchable biomass plant, then increasing the amount of wind on the grid, will reduce the amount of storage needed (as well as reducing the load factor of the biomass)
The Pathways doc goes out of its way to look for problems with onshore wind (planning, finance) - again, this looks like cherry-picking to suit a predetermined pro-nuclear anti-wind agenda.
There is one example of a strange number working in the other direciton: the onshore wind capacity factor of 30% looks to be too optimistic. In recent years, the portfolio has varied between 23% and 29%, and if the level of deployments are to increase, an onshore wind capacity factor of 23-25% is more realistic.
District heating offers a major potential balancing mechanism, one excluded from the balancing methodology so far: it offers huge potential energy storage, allowing potential shifting of the order of tens of gigawatt-hours of heating demand, on a scale of days (for smaller installations) to weeks (for town-wide thermal stores).
Q3.c. Half the UK wave resource does not reach the coast (ref Professor MacKay's own book), so restricting the collection of wave energy only to coastal waves is to choose to ignore half the potential resource.
Q3.d. Until we start deploying tidal stream, we don't know what the genuine technical resource is. As Professor MacKay's own calculations suggest, it could be as high as 400GW, it could be much lower. Further work is needed to establish the scale of this.
Q3.e There is a huge corpus of work on this subject.
The short answer is this: that high-density settlements with well-mixed land-uses give the highest accessibility with the lowest transport-energy requirements and least congestion.
Zoning of large areas into homogeneous land-uses, or low-density settlements, demand higher transport-energy requirements and highest congestion.
See work by Kenworthy and Newman on cities and automobile dependence; and all of the transport modelling done for the Dutch government on various future scenarios, for specifics.

Q4. Common implications and uncertainties:
Q4.a. I support identifying the no-regrets pathways common to all, and prioritise the building of these: the key elements are the smart grid, higher-capacity interconnectors, and high-quality insulation of properties - all of these can be delivered in the next ten years, offering us the most options going forwards, and delivering early carbon savings.
Given the need to get domestic heating decarbonised, the current proposals to refurbishing domestic natural-gas distribution infrastructure look to be a terrible misallocation of resources, and an intervention is required to prevent this, and to divert that investment to future-proofing our heating supplies. If it is allowed to continue, it will firm up the owner's position as a powerful market incumbent that have huge bargaining power, and will have to fight decarbonisation tooth and nail to avoid its assets becoming stranded.
Clearly, the electricity distribution grid requires massive reinforcement in all of these scenarios, and that's a project we should begin immediately.
There would seem to be no valid reason at all to connect new build to single-phase electricity, or to natural gas distrtribution. It would make sense, for all of the illustrative pathways, and indeed for any coherent decarbonisation pathway, to chage the building regulations and the planning regime to ensure that all new build has 3-phase electricity supply, no natural gas supply, and wherever more than 10 new dwelling are being developed together, that they are connected to a district heating system.
Q5. Impact of pathways:
Q5.a. There are four significant areas of uncertainties: costs, carbon savings, safety, and balancing. Communicating those uncertainties, and their implications, is difficult – many policy-makers would undoubtedly prefer advice in the form of single numbers, rather than ranges and probabilities; however, the reality is one of ranges and probabilities, and I hope that the Chief Scientific Adviser and his team are able to rise to the challenge of presenting these uncertainties in a comprehensible and meaningful way.
Full lifecycle assessments
Full lifecycle carbon emissions are a key criterion currently excluded from the analysis, to its detriment. Some suggested sources:
· CCS: Cockerill et al doi:10.1016/j.enpol.2007.09.026 
· Nuclear: Lenzen doi:10.1016/j.enconman.2008.01.033 and Sovacool doi:10.1016/j.enpol.2008.04.017 
· PV: Sherwani et al doi:10.1016/j.rser.2009.08.003 
· Wind: Crawford doi:10.1016/j.rser.2009.07.008 
There are clearly dangers of cherry picking here, as has happened previously, with some nuclear proponents, including the Chief Scientific Adviser himself, referring only to papers most favourable to nuclear, giving LCA emissions below 30gCO2/kWh.  The risk there is that a nuclear commitment ties us into an emissions pathway where grid LCA emissions remain above 50gCO2e/kWh for 40 years or more, preventing Britain delivering on its obligations for 2030 and 2050. I appreciate that the huge range of uncertainty on some of these LCA emissions makes policy-making difficulty, but that is no reason to hide those uncertainties as if they did not exist.
Clearly, avoiding double-counting is important here: some emissions from clinker and from transport are also included in the full LCAs of energy supplies. Nevertheless, that should not be used as an excuse to avoid estimating LCA impacts: after all, it is still possible to create values known to be over-estimates and under-estimates, to bound the actual range, by excluding all non-energy emissions (to get the lower bound), and including all non-energy emissions (to get the upper bound).
Other criteria
Indicators of what proportion of energy demand / total energy supply would be derived from imported fuels (fossil, nuclear, biomass)
Susceptibility to common-mode failures. For example, the proposed EPR designs are known to be susceptible to pressuriser cracks, and therefore there is a risk that an entire nuclear fleet built to just one or two designs may have to be taken offline for many months, all at the same time, to remedy common-mode failures, or to keep them online in the full knowledge that this could result in catastrophic failure.
Scenarios should also be tested for worst-case outcomes: a massive leak of CO2 from a transit pipe near a city; a catastrophic reactor breach and failure of containment; Britain’s international access to any of the fuels within a scenario (enriched uranium, fossil fuels, biomass) being restricted.
Fuel availability is dependent on the international picture: for example, 270 years of supply of uranium at current consumption rates sounds fine: however, if the context is a tenfold increase in global nuclear power, then known reserves will last just 27 years - scenarios should be tested for these vulnerabilities.
There are dangers of a limited number of very large companies being able to determine national policy because they retain huge market power: for example, handing over large blocks of our energy supplies to Areva, EDF or Westinghouse would give those companies a trump card over the public and the government: such concentration of power within a commercial entity would present a significant threat to democracy, and should be included within the asseessment of each pathway.

Q6. Cost analysis:
Q6.a. There are huge uncertainties over many of the costs.  In some cases, it will be possible to observe market prices to get an idea of genuine market prices: for example, the recent tenders of offshore wind farms, on a fixed price per unit energy, in Denmark, which came in at around 10p/kWh, and the recent tender of a nuclear plant in Turkey, which came in at around 14p/kWh. It is very likely that the uncertainties over costs within any one technology mean that the feasible cost ranges for all technologies overlaps, making purely cost-based decisions almost worthless.
However, it will be worth examining the extent to which local supply chains can be built, and how quickly. After all, £100bn invested in British manufacturing gives a very different result to UK plc, compared to £100bn invested in French manufacturing. Some technologies have shown themselves able to deliver local supply chains very quickly, once a clear signal is given that there is a long-term commitment to a particular technology: for example, the rapid expansion of wind turbine manufacture in Denmark, Spain and Germany; and the rapid expansion of PV in Germany. Other technologies are very slow to mature: for example, it is unlikely that any new British nuclear reactor technology could become commercially scalable in the next 30 years, meaning that nuclear-rich pathways will commit to a very high level of imports of technology and skilled construction & operations staff.

Q7. Future improvements to model:
Q7.a. Changing power units doesn’t work for some units in the calculator.
It would be useful to show total forecast emissions within each of the CCC 5-year carbon budget periods
It would be instructive to see the percentage of energy that is met by imported fuels (fossil, nuclear, biomass) for a given scenario.
An economic value for the worst-case outcome for each scenario would be useful. For example, in a 100% renewables scenario, this might be represented by a 20-day windless period. For a scenario including nuclear, this would be represented by a catastrophic reactor breach, and the consequent loss of economic productivity: for example, a reactor breach on the east coast, during a time with strong easterly winds, could lead to the loss of the economic and residential capacity of Greater London - such an outcome should be priced and included as a worst-case economic cost.

