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2050 Pathways Analysis: Call for Evidence


ACE response – October 2010

Introduction to the views of ACE

The Association for the Conservation of Energy is a lobbying, campaigning and policy research organisation, and has worked in the field of energy efficiency since 1981.  Our lobbying and campaigning work represents the interests of our membership: major manufacturers and distributors of energy saving equipment in the United Kingdom.  Our policy research is funded independently, and is focused on three key themes: policies and programmes to encourage increased energy efficiency; the environmental, social and economic benefits of increased energy efficiency; and organisational roles in the process of implementing energy efficiency policy. 

We welcome the opportunity to respond to this consultation. 

For further information please contact:
[contact details removed]
Overview
ACE welcomes the Pathways Analysis and the Calculator, a long awaited tool that brings energy supply and demand together in one place. In particular we welcome the statement that ‘ambitious per capita energy demand reduction is needed. The greater the constraints on low carbon energy supply, the greater the reduction in demand will need to be’
.
Despite this, however,  we have been forced to conclude that both the Calculator and the Analysis are deficient and indeed fundamentally flawed for the reasons described below.
Answers to the questions
2(a) Does the range of alternative levels of ambition presented for each sector cover the full range of credible futures?
Despite the statement relating to ‘ambitious per capita energy demand reduction’ in Pathways referred to above the answer is ‘no’ for the reasons stated below.  The Secretary of State for Energy and Climate Change, Chris Huhne MP recently asserted in Parliament that 

‘the cheapest way of closing the gap between energy demand and supply is to cut energy use.’
 

His Minister of State for Energy and Climate Change, Gregory Barker MP similarly told Parliament  

‘There is one over-arching simple truth: the cheapest energy we all have to pay for is the energy we do not use’
 and that ‘energy efficiency is the most important and the best value for money consideration in terms of saving carbon.’
 

The Energy White Paper presented to Parliament by the previous Government said much the same

‘Energy efficiency is likely to be the cheapest and safest way of addressing’ all our energy objectives’
 and  also that ‘the cheapest, cleanest and safest way of addressing our energy policy objectives is to use less energy’.

So there is complete cross-party agreement: energy efficiency and demand reduction is the cheapest, most cost-effective, cleanest way of meeting energy policy objectives.  It follows therefore - indeed it is axiomatic -  that, as a starting point, any sensible energy policy, especially one that puts clean energy (i.e. CO2 reduction) at its core, should do what ACE has been advocating for many years: carry out a long term assessment of the costs and benefits of energy saving/efficiency as against those of energy generation, and choose the least-cost path to meeting our climate targets.

Indeed, as long ago as 1981 the Parliamentary Energy Select Committee made a similar point, saying that the government

‘still has no idea whether investing £1,300m in a single nuclear plant is as cost-effective as spending a similar sum to promote energy conservation’.

That remains the case today – albeit that the £1,300 million will now run into billions of pounds. 

In our response to the Energy and Climate Change Committee: Inquiry into the proposals for energy national policy statements (NPSs) we said that 

‘It is vital that electricity demand reduction be considered fully because the successful implementation of policies in this area may negate the need for additional generating capacity.’ 
Yet this is just what the Pathways Analysis has not done. True, the various Pathways do assume differing levels of energy efficiency/demand reduction: but nowhere in the 244 page Pathways analysis, or in the Calculator is there a long term assessment of the costs and benefits of energy saving/efficiency as against those of energy generation.

Thus, whereas the Low Carbon Transition Plan stated that electricity demand may need to increase by 50%, the Pathways Analysis asserts that ‘electricity supply may need to double’
 without either producing the evidence for that assertion or fully considering the demand side alternative – an alternative that all political parties say is the most cost effective and cleanest.  Let alone is there transparency regarding what has changed between now and the publication last year of the Low Carbon Transition Plan, where the projection for electricity demand increasing was less than half as steep.
We raised this point back in August, asking DECC scientists ‘has the government carried out a long term assessment of the costs and benefits of energy saving/efficiency as against those of energy generation?  If so where can we find it please?’
 To which they replied: ‘there is not something specific in the public domain on this question’
.  We further asked if there was any information not in the public domain, and it transpired that there was not.

So we have the absurd situation in the Pathways documents that the full benefits and potential of the cheapest and cleanest approach, have been ignored.  As a matter of urgency and credibility, therefore, a long term cost benefit analysis must be carried out before the next version of the Pathways is published and before the next consultation begins so that ‘levels of ambition presented for each sector cover the full range of credible futures’.
The European Climate Foundation
 reports that emissions from buildings can be reduced by 95% (40% through reduced demand, and 45% through electrification of heating).  Their predictions of efficiency improvements mean that overall electricity demand only increases by 40% with full electrification of heating and largely of transport, which is in stark contrast to the DECC figures which predict a doubling of UK electricity demand.  The same report highlights the potential of energy efficiency – their evidence suggests that improved energy efficiency across Europe would mean that the construction of ~440 mid-sized coal plants could be avoided and at lower cost.
Question 3 (a): For each sector, are the input assumptions and the methodologies applied to those input assumptions reasonable?

As regards energy efficiency, we think the answer to this is no.  While the Pathways report states that it is a model based on physical limits, not cost optimisation ACE has several concerns about the veracity of this statement.  We believe that the physical limits of demand reduction have been significantly underestimated, and that certain demand management options might have been excluded on the basis of cost, and we use an example from the calculator tool to illustrate this point.  If, as many policy-makers would suggest, we choose to 

(a) electrify heating in both residential and commercial sectors, 

(b) increase thermal efficiency in the domestic sector, and

(c) reduce heating/cooling demand in the commercial sector, 

and we set all of these factors at level 2 trajectory we can bring the 2050 projected emissions down to 69% of the baseline year while leaving all other supply-side and demand-side measures unchanged at level 1.  However, increasing the trajectory of these energy efficiency factors to level 4 (that which is supposedly “heroic levels of effort or change”), only achieves a further CO2 reduction of 2% (down to 67% of the baseline year).  This is an absurdly small effect on carbon reduction when we consider that energy used for heating and cooling in both the residential and commercial sectors currently account for roughly 25% of the UK’s total carbon footprint.  As such we believe that several measures must have been excluded from the modelling on account of not being cost-optimal, which is in direct contrast with the reassurances given above.

ACE believe that using modelling based on physical limits offers a much more flexible way of assessing future energy policy and therefore welcomes the publication of this calculator,  however DECC’s 2050 pathways report has been inconsistent on this issue.  Of the six illustrative pathways that are presented in the report all except beta (which explicitly excludes carbon capture and storage) rely heavily on CCS in order to meet the 80% CO2 reduction target by 2050.  Considering that CCS is not yet a proven technology, but that energy efficiency measures have been proven time and time again to achieve CO2 reduction, this suggests that there is not a clear definition of what qualifies as “physically possible” and what qualifies as “cost-optimal”.  

Furthermore the heavy reliance on CCS in all of the Government’s illustrative pathways, combined with underestimates of the benefits of energy efficiency, lead us to conclude that the calculator is biased towards supply side measures rather than demand side measures.  CCS is seen as the solution to balancing the grid under scenarios with a high proportion of renewables.  However demand side measures can be used to balance the grid much more cost-effectively and these technologies have not even been mentioned in the Pathways report.  Dynamic demand technologies can be used to significantly reduce the mismatch between demand and supply, even at times of peak demand in winter.  

Question 5(a): What criteria should be taken into account in understanding the impact and relative attractiveness of pathways?

As explained above ACE calls on the Government to make public an estimation of the costs of the measures included in the Pathways calculator.   With this additional information it might become apparent that there are demand reduction options that can contribute at lower cost to carbon abatement than the unproven method of carbon capture and storage.

Question 7(a): Do you have any further suggestions for refining the 2050 Pathways Calculator?

The current Pathways documents, including the Calculator, are fundamentally flawed for the following reasons:

· What has not been done

This relates to what we have said above. The failure to carry out the full cost benefit analysis of saving rather than generating energy is not a peripheral point – in view of the cross-party agreement that demand side measures are the cleanest and cheapest way of meeting energy policy objectives, that omission is fundamental. Without it the analysis is flawed.  Unless there is a hidden objective to ‘skew’ energy policy towards the supply side rather than the demand reduction side, this deliberate omission makes no sense.  Such a skew would be irrational and indefensible.
The importance of this omission is highlighted by several discrepancies.  DECC predicts that electricity demand is to double by 2050, in large part due to the electrification of heat and transport. The European Climate Foundation’s ‘Roadmap 2050’
 report also envisages significant electrification of heat and transport – also under the auspices of an 80% cut in CO2 emissions. However, across Europe electricity demand is projected to increase by only 40% (reminiscent of last year’s Low Carbon Transition Plan) - largely as a result of aggressively realised energy efficiency improvements and demand-response technology. 
Furthermore, in its ‘Energiekonzept’, the German Government’s ambition for energy efficiency is a reduction in primary energy consumption of 50% in 2050, compared to 2008. Electricity consumption is to have fallen by 25% by then. On top of this, the ECF report envisages the UK being a net exporter of mostly renewable electricity, quite in contrast to the DECC’s prediction of the UK as a net importer.

Leaving aside the fact that these top-level figures conceal a lot of detail, the discrepancies are so large as to underscore our concern that the Pathways work is severely underestimating energy efficiency potential. This is particularly alarming considering that the guiding principle for the Pathways work has been for it to be constrained only by physical limitations, rather than cost.
· Pre-decision
We are told in the Pathways document that none of the published pathways represents a preferred option and so views are sought on all of them. But at least one option (Gamma) has already been ruled out by the Government. The Secretary of State has told the House of Commons that

'The Government are committed to removing any unnecessary obstacles to investment in new nuclear power. In the memorandum, I have outlined some clear actions to aid this. As a result, I believe that new nuclear will play a part in meeting our energy needs.'
 

If option Gamma, which allows no new nuclear plants to be built, has been ruled out why are we given it and asked to comment on it?

· Incorrect evidence regarding CO2 emissions

Reducing CO2 emissions is at the core of the Pathways documents. Yet the analyses are based on a false premise: that emissions from nuclear power are ‘negligible’. This was confirmed for us by the DECC 2050 Pathways Team in an email dated 19th August:

‘As regards new nuclear; this has indeed been treated as producing negligible carbon emissions in the Calculator.’ 

And further explained in another email dated 13th September:

‘Nuclear power is being seen as a low carbon energy source as it does not burn fossil fuels in generating energy. Some ‘negligible’ emissions are being associated with nuclear, such as the emissions associated with the construction materials for nuclear power stations – steel and concrete most prominently.’

We asked for the sources of these assertions and were then informed, in an email of 27th September that they were from the following sources:

· One from British Energy  based on the Torness plant in 2009 which put the emission figure at 7gCO2/kWh

· Two further studies: one from the Nuclear Energy Agency carried out in 2002
; and one from the IAEA carried out in 2000
. The 2020 Pathway email then commented that the results of this report (in units of gCO2/kWh) show emissions of 7 for nuclear, compared to 400 for gas and 900 for coal. 

There are two significant reasons why these figures are questionable.  Firstly all of the sources are from the nuclear industry itself; they are not unbiased.  Secondly there is very strong evidence to the contrary. The most detailed academic study of over 100 life cycle assessments was carried out by Benjamin Sovocool
 in 2008. It shows two things – firstly that apart from fossil fuels, nuclear is the most CO2-producing form of electricity, and secondly that its CO2 emissions are far from ‘negligible’, as the table below shows. 
Lifecycle estimates for electricity generators

	Technology
	Capacity/configuration/fuel
	Estimate (gCO2e/kWh)

	Wind
	2.5MW, offshore
	9

	Hydroelectric
	3.1MW, reservoir
	10

	Wind
	1.5MW, onshore
	10

	Biogas
	Anaerobic digestion
	11

	Hydroelectric
	300 kW, run-of-river
	13

	Solar thermal
	80MW, parabolic trough
	13

	Biomass
	(various forms)
	14 - 41

	Solar
	PV Polycrystalline silicone
	32

	Geothermal
	80MW, hot dry rock
	38

	Nuclear
	Various reactor types
	66

	Natural gas
	Various combined cycle turbines
	443

	Fuel cell
	Hydrogen from gas reforming
	664


This evidence has not been considered – in an analysis that puts CO2 reduction at its core! 

 Question 7 asks about ‘refining the Calculator’ and ACE believes that the following are essential:

(i) the full cost benefit analysis of reducing demand  for energy and generating energy must be carried out and fed into the next version of Pathways and into the Calculator.

(ii) option Gamma, and the facility in the Calculator to remove new nuclear from the options should either be declared a sham – or the government should say quite publicly that new nuclear is an option but that no decision has yet been made. The words of the Secretary of State referred to above must be withdrawn.

(iii) A full analysis of the CO2 impact of new nuclear should be done and the results fed into the Calculator.

Question 7(b): Could the 2050 Pathways Calculator be improved to reflect the fact that the level of ambition for some sectors will depend on local preferences? 
While the 2050 Pathways Analysis report highlights the coalition Government’s continued commitment to localism and increasing the role that individuals and communities can play in the fight against climate change
 there is minimal recognition given to the benefits of local small-scale and micro-generation.  The decentralisation of electricity generation and energy supply not only offers communities the opportunity to be actively involved in drawing up sustainable energy policies that are perfectly tailored to their situation but would also go a long way towards providing energy security and balancing the grid. 
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