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WWF-UK response to HM Government consultation “2050 Pathway Analysis: call for evidence” (October 2010)

WWF-UK welcomes DECC’s initiative to look into alternative scenarios for the UK’s future energy mix and welcomes the opportunity to respond to the call for evidence regarding the 2050 Pathway Analysis.

We have set out below our responses to questions 1a and 4a, which we hope will assist DECC in developing the next version of the Pathway Analysis.

Executive Summary

WWF-UK’s key concern is that most of the energy demand predictions under the 6 illustrative pathways are not sufficiently ambitious.  In particular, we are of the view that most of the levels of energy demand imagined for 2050 are not set at a level which will allow the UK to meet its power sector decarbonisation and emission reduction objectives in the most environmentally sustainable and cost-efficient manner.
Various reports prepared or commissioned by the Committee on Climate Change, the UK Energy Research Centre, the European Climate Foundation, the Combined Heat and Power Association and various energy analysts show that the UK could be far more ambitious in reducing its current level of energy demand to a level at which WWF-UK believes could predominantly or entirely
 be met by renewable energy sources, without any need for further environmentally hazardous nuclear or unabated fossil-fuel power stations.         
Striving to achieve an ambitious level of energy demand reduction would provide the UK with considerable benefits.  In particular, a substantially reduced level of energy demand would: 

- considerably reduce the costs of decarbonising the power sector and avoid the need to rely on unsustainable technologies: for instance, the European Climate Foundation (ECF) found in its recent Roadmap 2050 report
 that “energy efficiency
 is the lowest cost and most immediately accessible way to reduce carbon emissions and it reduces the extent to which abatement must be delivered through other means”. The Roadmap 2050 report found for example that energy efficiency measures in Europe could on its own avoid the construction of around 440 mid-sized coal plants.

- improve the UK’s security of supply by greatly reducing the UK’s ongoing reliance on increasingly risky and costly fossil fuels (such as oil from tar sands, liquid natural gas, etc.).  The ECF suggests in the Roadmap 2050 study that European demand for fossil fuels could reduce by over 60% if the EU adopted sufficiently ambitious energy demand reduction measures and met the objective of decarbonising the power sector as well as electrifying substantial parts of the heat and transport sectors
.   
- allow the UK to become a net exporter of electricity and potentially a net energy producer: the Offshore Valuation Report
, drawn up by an interesting range of energy companies and government departments, found that by 2050, the UK could become a net electricity exporter if it dedicated 29% of its practical offshore resource for offshore renewable energy projects and a net energy producer if it used 76% of this practical offshore resource by that same date, developments that would bring great economical benefits to the UK.  However, these scenarios are based on a level of electricity demand going up by 74% by 2050 compared to 2009 levels and the potential for the UK to become a net electricity exporter or net energy producer becomes even greater if the UK is successful at delivering ambitious reductions in overall energy demand.           

1. Question 1a: are there any low carbon technologies or processes or major demand side options which are not currently included within the scope of the model but that you consider should be in future?  

The potential for energy efficiency measures to significantly reduce energy demand by 2050 is underestimated in the pathway analysis
Our Key Concerns
WWF-UK is of the view that the predictions on energy demand in all 6 scenarios are not sufficiently ambitious and underestimate the potential for demand reductions that could arise from the implementation of effective energy efficiency measures and through a focus on behavioural change.

One of the common messages highlighted by DECC as a result of the pathway study is that “ambitious per capita energy demand reduction is needed”.  However, this does not appear to be reflected in most of the 6 illustrative pathways.  In particular, Pathway Alpha, which is supposed to illustrate a pathway with largely balanced efforts across all sectors, including “a concerted effort to reduce overall energy demand”, envisages energy demand evolving from roughly 1,800 TWh/year in 2007 to 1,600 TWh/year in 2030 and then 1,600 TWh / year in 2050. The same point can be made in respect of Pathway Beta, which imagines a future without CCS, which would require “that we increase effort on reducing energy demand from domestic lighting, appliances and cooking”.  Yet again, energy demand in that pathway is predicted to be at around 1,700 TWh/year in 2050. WWF-UK is concerned that a lot of the figures used in the energy demand scenarios are higher than those set out in the Renewable Energy Strategy 2009 (where energy demand in 2020 was estimated at 1,590 TWh/year), which is surprising given that the role of the 2050 Pathway analysis is to show the different routes available to help the UK meet its climate change and energy security objectives.

DECC’s predictions on energy demand seem to be based on the “common theme” arising from all 6 pathways that “electricity supply may need to double” by 2050.  This common message appears to have been derived from the fact that “a substantial level of electrification of heating, transport and industry is needed” to significantly reduce greenhouse gas emissions. Whilst WWF-UK agrees that substantial levels of electrification will need to be achieved between now and 2050 in all these 3 sectors, we do not believe that this substantial electrification process will result in a doubling of electricity supply.  For example, according to new research commissioned by WWF-UK on electric vehicles (EVs)
, additional average annual electricity demand from EVs does not exceed more than around 1.5% of total forecast electricity demand in 2020 for any of the scenarios that were considered.  Even in the case of our extremely ambitious stretch scenario for the deployment of EVs (approximately 26.3 million EVs by 2030, representing 75% of the car stock by that date), additional annual electricity demand would amount to less than 10% of forecast electricity demand for all end-uses.
Whilst there will be a demand for electricity across more sectors over the next 40 years, the level of electricity demand may in fact only have to increase moderately given the potential for achieving significant energy demand efficiencies across all sectors of the economy, including those that are to be electrified.  This is supported by the UK Energy Research Centre (UKERC), which made it clear that whilst lifestyle changes alone in the residential and transport sector will increase the share of electricity in final demand, it will also “reduce the need for massive electrification to meet tough carbon targets.”
 

Our Suggestions

WWF-UK is of the view that further work needs to be done to look at alternative and more ambitious energy demand scenarios.  Recent reports published or commissioned by the Committee on Climate Change (CCC), UKERC, Pöyry energy consultants, the Combined Heat and Power Association (CHPA), the ECF and the UK Energy Efficiency Action Plan 2007 are helpful in understanding the potential of energy demand reduction in the UK.

In particular, WWF-UK would like to draw DECC’s attention to the following findings, which should be taken into account in updated versions of the 2050 Pathway Analysis:

- In its first report, ‘Building a low-carbon economy – the UK’s contribution to tackling climate change’
, CCC estimates that in the residential sector, there is technical potential to reduce emissions by almost 40 MtCO2, over half of which is through negative cost energy efficiency improvements and lifestyle changes, and with much of the remainder costing less than CCC’s forecast carbon price of £40/tCO2.
- In the report ‘Building a roadmap for heat’
 commissioned by the CHPA, the University of Surrey and Imperial College London showed that under the assumptions used by the CCC in its 80% CO2 emission reduction scenario, energy demand in 2050 will decrease to 46% below 2007 levels, which is considerably lower than most of the demand scenarios put forward by the illustrative pathways. 

- In a report commissioned by WWF-UK and Greenpeace in 2008, ‘Implications of the UK meetings its 2020 Renewable Energy Targets’
, Pöyry energy consultants looked into what a low energy demand scenario could look like for 2020 and 2030.  Pöyry concluded that under a low-energy demand scenario, end-use demand could fall to 1414 TWh in 2020 and 1274 TWh in 2030.  This scenario was based on the UK’s 18% energy saving target for the 2008-2016 period set out in the UK Energy Efficiency Action Plan 2007
 (which would ultimately deliver savings of 272.7 TWh by the end of 2016), which was produced by DEFRA in accordance with the EU Energy End-Use Efficiency and Energy Services Directive. Therefore, this low energy demand scenario, whilst ambitious, was not based on irrational assumptions but on targets that the UK government had already set itself.

- UKERC made it clear in its report, ‘Making the transition to a secure and low-carbon energy system’ that energy demand reduction is key in making the transition to a low-carbon and resilient energy system. In particular, based on a study looking at “what might be reasonable changes to expect in the future”
 in terms of future energy lifestyles, UKERC estimates that a combination of energy service demand change and efficiency improvement in the transport and residential sectors could reduce energy demand in these 2 sectors by more than 50% by 2050 compared to business as usual levels in that same year. Not only is the potential for energy demand reduction key in helping reduce CO2 emissions, it is also compelling from an economic point of view. In particular, UKERC estimate in the same report that “in an energy system constrained to 80% carbon emissions reduction, the main effect of social and lifestyle change is to reduce the costs of delivering a low-carbon energy system, up to £70 billion”
.  It is therefore key that future UK energy policy places more importance on the potential for energy efficiency and energy demand reduction through behavioural change, as this focus will significantly help the UK meet its climate change targets in a timely and cost-efficient manner.
- In the recently launched Roadmap 2050 study, the ECF makes clear that the EU’s (currently non-binding) target of reducing primary energy consumption by 20% by 2020, which would then set the foundation for continuing to deliver energy efficiency gains of 1% to 2% each year out to 2050 (in addition to the 1-2% gains assumed in the baseline scenario), is absolutely key in the efforts to decarbonise the European power sector in a cost-efficient manner.  In particular, the ECF shows that energy efficiency measures that would deliver these levels of energy demand reduction could reduce the costs of the transition to a decarbonised power sector by up to 30%, by avoiding more expensive generation and transmission needs
.  

The Roadmap 2050 study also refers to a recent study by Ecofys and Fraunhofer
, which concludes that the impact of energy savings policies in the EU will need to increase by a factor of nearly three times in order to reach the EU’s 20% energy savings target by 2020.  Failure to do so would cost an estimated €70bn per year in unrealised potential savings to European energy consumers
, a considerable missed opportunity for the EU and the UK given the importance of ensuring continued public legitimacy and support for low carbon policies.     

2. Question 2a: does the range of alternative levels of ambition presented for each sector cover the full range of credible futures? If not, what evidence suggests that the range of scenarios should be broader than those presented? 

There is nothing unrealistic about the levels of renewable energy deployment highlighted by the 2050 Pathway Analysis

WWF-UK believes that there is nothing unrealistic about the range of scenarios presented for renewable energy deployment in the 2050 Pathway Analysis, especially offshore.  In particular, we note DECC’s comments that the 100GW capacity level envisaged for offshore wind under Level 3, would require a level of investment similar to that of the dash for gas in the 1990’s.  This comparison shows that, whilst ambitious, there is nothing unrealistic about this level of deployment given what was done 10 to 20 years ago with respect to new gas-fired power stations.  We would also like to refer DECC to the Offshore Valuation Report
, which clearly shows that the UK’s offshore renewable energy resources has the potential to turn the UK into a net electricity exporter or net energy producer by 2050
.  As explained above, if the UK takes the necessary energy efficiency measures to substantially reduce its level of energy demand by 2050, the necessary additional renewable energy capacity that will need to be built to meet that demand will be reduced and will become even more achievable.  

Most of the energy demand reduction scenarios are insufficiently ambitious  

As stated above, WWF-UK is very concerned by the lack of ambition shown in the different pathways with respect to energy demand reduction and believes that this is a key area that the UK really needs to prioritise in order to achieve the transfer to a decarbonised power sector by 2030 in a cost-efficient and environmentally sustainable way.

The levels of deployment contemplated for new nuclear power stations are not needed and are very unlikely to be feasible

WWF-UK is also concerned by the levels of ambitions contained in the 2050 Pathway Analysis, with respect to the potential role of nuclear energy in the future energy mix.  We note in particular that Level 2 envisages a deployment of nuclear power station reaching a capacity of 39GW by 2050 (a 1 GW build-rate per year), whilst Level 3 envisages the deployment of new nuclear power stations at a capacity level of 90GW by 2050 (an average build-rate of 3GW / year).  

First of all, as outlined in section 1 of our response, we believe that if the UK takes sufficiently ambitious energy reduction and energy efficiency measures, the level of electricity demand by 2050 could be entirely or predominantly met by renewable energy sources.  Indeed, recent reports forming part of the ECF’s Roadmap 2050 study show that a future European electricity supply system based on 100% renewable energy and enhanced interconnection between the different European transmission systems is technically feasible
 and at a cost that is not substantially more expensive than that involved in other decarbonisation pathways which include a mixture of renewables, nuclear and CCS in the EU’s electricity mix.  The Roadmap 2050 study shows in particular that nuclear and coal CCS plants “are not essential to decarbonise the power sector whilst safeguarding system reliability”
.  

Secondly, WWF-UK believes that the levels of nuclear energy capacity envisaged by levels 2 and 3 are very unlikely to be feasible.  The construction of new nuclear power stations is extremely complex and particularly expensive.  In particular, we would like to draw DECC’s attention to the findings of the World Nuclear Industry Status Report 2009
, commissioned by the German Federal Ministry of Environment, Nature Conservation and Reactor Safety, which makes clear that “while many industries experience declining costs as they move out of their technological learning curve, the nuclear industry continues to face steadily increasing costs on existing construction and future cost estimates”
.  In particular, the same report refers to the May 2009 nuclear investment cost estimate update by the Massachusetts Institute of Technology (MIT), which doubled an earlier estimate from $2,000 to $4,000 cost (excluding financing) per installed kilowatt.  The flagship EPR project at Olkiluoto in Finland provides a very telling example of the extreme cost and timing difficulties faced by the nuclear industry.  It is estimated that the project is more than three years behind schedule and at least 55% over-budget, reaching a total cost estimate of €5 billion ($7 billion) or close to €3,100 ($4,400) per kilowatt.

In addition to the cost and timing complexities associated with building a large number of new nuclear power stations, there is also a significant shortage of a skilled workforce to deliver the growth in nuclear power contemplated by some of DECC’s pathways.  In particular, the World Nuclear Industry Status Report 2009 points out that the “lack of a trained workforce and massive loss of competence are probably the most difficult challenges for proponents of nuclear expansion to overcome”
.  It is very telling that this problem will include countries such as France, which probably has the strongest base of nuclear civilian competence, where 40% of EDF’s nuclear staff is set to retire by 2015.

In this light and in addition to the serious environmental hazards inherent in increasing the UK’s nuclear fleet, building an additional capacity of 39 to 90GW in the UK alone in the next 40 years, appears extremely unrealistic and far more difficult to manage than a substantial increase in the UK’s renewable energy capacity.           

3. Question 4a: the introduction to the report sets out some of the implications and uncertainties common to the illustrative pathways. Does this cover the key commonalities? If not, please identify other common implications and uncertainties and provide evidence as to why these are key conclusions from the analysis.
Whilst WWF-UK agrees with some of the commonalities and common uncertainties highlighted in the introduction to the report, WWF-UK disagrees with the following implications / commonalities that arise from the 2050 Pathway Analysis.

The potential for energy efficiency measures to significantly reduce energy demand by 2050 is underestimated in the Pathway Analysis
As explained in our response to question 1a above, WWF-UK disagrees with the assumption that “electricity supply may need to double” by 2050 because of the substantial electrification of the transport, heating and industry sectors.  WWF-UK believes that there is significant potential for implementing effective energy efficiency measures across all sectors of the economy, which would have the effect of significantly reducing energy demand and effectively limit the increase in electricity demand in the UK. 

WWF-UK disagrees with the assumption that a future energy mix without nuclear is not a credible option

Despite the fact that the 2050 Pathway Analysis seeks to be an unbiased overview of the options available to society to meet the UK’s emission reduction objectives, the wording of the report seems to clearly suggest that it would be unrealistic for nuclear energy to play no role in the UK’s future energy mix.  In particular, Pathway Gamma (which looks at a future without nuclear energy) suggests that in order to meet electricity needs without nuclear energy, we would need a “significant increase (...) from distributed solar PV (the equivalent of 5.4 square metres of panels per person by 2050)”, the UK would need to import “an amount of bioenergy equivalent to its entire projected market share by 2050, based on IEA figures” and that the UK would need to witness an extremely substantial increase in storage, demand shifting and interconnection.  
WWF-UK does not agree that the consequences of nuclear playing no role in the UK’s future energy mix would have to be so drastic.  In particular, the conclusions that appear to have been drawn from the 2050 Pathway Analysis are based on a level of projected energy demand which is much higher than what the level of energy demand could be at in 2050 if effective energy efficiency and energy demand reduction measures were implemented across all sectors of the economy (see our response to question 1a above).  As clearly demonstrated by the ECF’s Roadmap 2050 study and the points made in sections 1 and 2 of our response, WWF-UK is strongly of the view that if effective energy efficiency measures were implemented in the UK, energy demand levels in the UK could substantially decrease between now and 2050, thus allowing for the overwhelming majority of electricity demand being met from renewable energy sources (in particular onshore and offshore wind, wave and tidal farms), with the support of a limited back-up generation capability based for instance on gas-fired power stations equipped with CCS.  As was made clear in David Milborrow’s findings in 2009
, the amount of variation in wind power is often exaggerated
 and given that wind farms are and will continue to be installed at different locations in the country (thus making it very unlikely that the wind would stop blowing at the same time in more than a few sites), wind power will only require limited amounts of backup generation to ensure that supply always meets demand.  In particular, the ECF’s Roadmap 2050 study concluded that in a 100% renewable energy scenario, the load factor of back up plants is only expected to be up to 8%.
 

As made clear in section 2 of our response, WWF-UK has strong concerns about the environmental consequences that could arise from the construction of new nuclear power stations and believes that the different scenarios envisaged for the levels of deployment of nuclear energy ignore the significant cost, timing and skill set uncertainties that will affect the deployment of a new nuclear fleet in the UK.     
The ongoing need for fossil fuels should only be limited and their use in the future energy mix should be conditional on the availability of full scale CCS

Whilst WWF-UK agrees that there may be some “ongoing need for fossil fuels in our energy mix”
, this should only be the case if future fossil fuel fired power stations (especially gas-fired ones) are fully equipped with CCS.  Ideally, any such stations would only play a limited role in providing back-up generation capability in periods of lower output from renewable energy sources.

In addition, as previously indicated by WWF-UK and other non-governmental organisations, we are of the view that CCS should only play a role as a bridging technology, given the fact that the UK’s ability to store CO2 will be limited.  As made clear by the ECF’s Roadmap 2050 study, increasing reliance over the next 4 decades on improved interconnection with other European grids will be a far more long-lasting, cheaper and sustainable way of managing variability on the national grid
.  As previously indicated by WWF-UK in its response to the latest consultation on the offshore transmission enduring regime (attached to this response), the putting in place of a fully co-ordinated offshore transmission network would be a great first step towards a North European grid network. 

CCS should apply to gas, not just coal fired power stations

We note that for simplification purposes, the 2050 Pathways Analysis assumes that all the CCS-fitted generation would be coal-fired.  Whilst we understand the need for simplification in some areas, we believe that CCS has a big role to play in gas-fired generation as well and that it is important that this be reflected in the next version of the 2050 Pathway Analysis.  This was a view clearly expressed by the CCC, which recently suggested that CCS is likely to be competitive even under a central gas price scenario
.  The CCC also recommended that at least one of the four CCS demonstration projects be a gas-fired project
. 
WWF-UK does not agree that the UK’s need for oil imports may be higher in 2050 than today
WWF-UK strongly disagrees that the UK’s need for oil imports may be higher in 2050 than today, even taking into account the decline of UK oil production.  In particular, WWF-UK believes that the combination of ambitious but credible energy efficiency and energy demand reduction measures, measures to electrify the heat and transport sectors and measures to decarbonise the power sector have the potential to significantly reduce the UK’s dependence on fossil fuels, including oil.  This is reinforced by the findings of the ECF Roadmap 2050 study referred to above, which makes it clear that the Europe as a whole could reduce its dependence on fossil fuels by over 60% by 2050 if the right combination of demand and supply side measures coupled with appropriate investment in transmission and interconnection infrastructure were put in place.  

WWF will be releasing this autumn a major study on the potential to deploy electric vehicles in the UK as well as a global energy study, which clearly demonstrate that a substantially reduced dependence on fossil fuels is absolutely feasible as well as necessary. We look forward to sharing the findings of these reports with DECC in the near future. 
Whilst bioenergy can play an important role in the future energy mix, the UK should avoid a lock-in to bionergy

Whilst WWF-UK agrees that sustainable biofuels will be needed in liquid hydrocarbon-dependent sectors such as aviation and long-haul freight, sustainable bioenergy is by definition a very finite resource.  Therefore, sustainable bioenergy can only play an effective role in reducing the greenhouse gas emissions of these sectors as long as substantial efforts are made to reduce the energy demand in these sectors.  For instance, it is not feasible for sustainable biofuels to play a significant role in the aviation sector if the business-as usual growth rate of the sector is maintained over the coming decades.  The Government should focus on introducing effective measures to curb the energy demand from sectors such as aviation and long-haul freight, whilst working on building up sustainable bioenergy supply chains.

As referred to above, WWF will be releasing a major global energy study this autumn which addresses the role of sustainable bioenergy in the global energy mix and we look forward to sharing the key findings of this report with DECC in the near future.      
� One of the key conclusions drawn by the European Climate Foundation in its Roadmap 2050 analysis (see footnote 2) was that the development of a high renewable energy supply system in Europe was technically feasible, including a system relying on 100% renewable energy supply.
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