PAGE  
1

UK, and EU, climate change targets and instruments

February 2013

1. Introduction

Chapters 5, 6, and 7 in the textbook dealt with the economic analysis of targets and instruments in pollution control. Economist generally recommend that pollution control policy should use targets set according to efficiency criteria and instruments that entail the least cost. In regard to instruments, there is a preference for price incentives - tax or tradable permits - over regulation of the command and control variety. As noted at various points in those chapters, actual policy often does not follow economists' advice. One explanation advanced for this mis-match is 'government failure', discussed in section 4.13 where the terms 'new political economy' and 'public choice theory' were used for the study of policy determination in political systems in terms of the actors - electors, elected legislators, public servants advising legislators, and firms - pursuing their own self-interest rather than the public interest. Box 7.3 in Chapter 7 looked at one particular aspect of this - 'Regulatory capture' whereby the policy adopted is determined in part by the interests of those it is intended to regulate. Many economists find it natural in seeking explanation for the policies actually adopted to look first to ideas from public choice theory. Papers which state the elements of public choice theory and exemplify its application to climate change related policy include: Pearce (2006), Helm (2009), Antoff and Hahn (2010), Helm (2010), Mathys and de Melo (2011). 

Here we are interested in the targets and instruments that have been adopted in the UK in regard to climate change, which global market failure problem was considered in Chapter 9 of the textbook. Given that the UK is a member of the EU, its policies cannot be considered without also looking at EU policies which operate in the UK. The purposes here are to set out what policies are in place, to consider how they compare with what economists would recommend, and to ask how the discrepancies can be explained. There is no doubt that for both the EU and the UK, what exists is far from the economists' ideal. Can this be explained solely in terms of public choice theory, or is it necessary to invoke other considerations? The description of policies here will not be absolutely exhaustive. It will focus mainly on emissions mitigation targets and on instruments directly aimed at such targets. But, it will nonetheless be clear that climate change policy in the UK lacks the clarity and simplicity of the economists' ideal. It will become apparent, for example, that the clear analytical distinction between targets and instruments gets blurred in actual policy. It is, nonetheless, helpful to organise the discussion here in terms of that distinction.       

2. EU targets

For information on EU climate change policies a very useful point of entry is the European Commission website at http://ec.europa.eu/clima/. Unless otherwise stated, European Commission documents drawn on and referred to here were downloaded from that site in January 2013. 

2.1 International commitments

As discussed in Chapter 9, climate change is a global problem to which the nations of the world responded in 1992 with the UNFCCC. Developments under the UNFCCC through to the end of 2012 are reviewed in the Additional Materials for that chapter on this website. As noted there, under the terms of the UNFCCC the EU is a recognised regional grouping. In terms of quantified emissions reduction commitments negotiated under Kyoto and its successors, these relate to the EU. How the EU commitment is met in terms of what individual EU members do is a matter for the EU to decide according to its burden sharing principles - some member sates are required by the EU to do more than the EU commitment, some less. However, the UNFCCC listings of national commitments show all EU member states doing what the EU has signed up for.

Throughout the history of the UNFCCC the EU has been proactive, seeking, and offering, ambitious emissions reduction targets. In comparison with the USA, it has been more inclined to accept agreements in which only Annex I commit to binding quantified emissions limitation/reduction targets.

Under the Kyoto Protocol for the first commitment period, 2008 - 2012, the EU's commitment was an 8% reduction on 1990. This was the largest percentage for any of the Annex B Parties. The 2009 UNFCCC COP took place in Copenhagen. Annex I Parties agreed to lodge emissions targets for 2020 by the end of 2010. The EU tabled a commitment to a 20% on 1990 target, with an undertaking to go to 30% conditional on similar action by other developed country parties, and appropriate actions by developing countries. In its communication following the Cancun COP ( 2010 ) the EU stated 

 ( see  http://unfccc.int/resource/docs/2011/sb/eng/inf01r01.pdf ) that 

as part of a global and comprehensive agreement for the period beyond 2012, the EU reiterated its conditional offer to move to a 30% emissions reduction by 2020 compared with 1990 levels, provided that other developed countries commit themselves to comparable emission reductions and that developing countries contribute adequately according to their responsibilities and respective capabilities  

and that

The EU and its 27 member states wished to reconfirm their commitment to a negotiating process aimed at achieving the strategic objective of limiting the increase in global average temperature to below 20C above pre-industrial levels. Meeting that objective requires the level of global GHG emissions to peak by 2020 at the latest, to be reduced by at least 50 per cent compared with 1990 levels by 2050 and to continue to decline thereafter. To this end, and in accordance with the findings of the Intergovernmental Panel on Climate Change, developed countries as a group should reduce their GHG emissions to below 1990 levels through domestic and complementary international efforts by 25 to 40 per cent by 2020 and by 80 to 95 per cent by 2050, while developing countries as a group should achieve a substantial deviation below the currently predicted rate of growth in emissions , in the order of 15 to 30 per cent by 2020. The EU and its 27 member states are fully committed to continuing to negotiate with the other Parties , with a view to concluding as soon as possible within the United Nations framework a legally binding international agreement for the period commencing 1 January 2013.

The Doha COP ( 2012 ) extended the life of the Kyoto Protocol with a second commitment period running from 2012 to 2020. The stated aim was to reduce emissions from the countries listed in the revised Annex B to the protocol by at least 18% below 1990 levels. The EU committed to a 20% reduction. This is the largest commitment listed in the revised Annex B. In effect the EU accounts for almost all of the new Annex B commitment - the USA did not ratify Kyoto, Canada withdrew effective December 2012, Japan and Russia notified in 2010 that they would make no commitment for the second period.  

2.2 EU targets

In 2009 the EU adopted a climate and energy package with what are known as the '20 - 20 - 20' targets, which for 2020 are:

 (i) a 20% reduction in EU greenhouse gas emissions

(ii) a 20% increase ( on 2005 ) in the share of EU energy consumption produced from renewable resources

(iii) a 20% improvement ( on 2005 ) in energy efficiency in the EU

The EU allocates total effort across member states according to its 'burden sharing' principle, which means that those most able are required to do proportionately more. The application of this principle in regard to (i) exemplifies the point made in the introduction here about the blurring of the target/instrument distinction, and it will be simplest to defer discussion of it to the section on EU instruments below. 

The national targets for (ii)  were set out in 2009 in the Directive on Renewable Energy ( http://eur-lex.europa.eu/LexUniServ/LexUniServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF ). They range from 10% for Malta to 49% for Sweden. The UK's target is 15%. 

There are no binding national targets in respect of  (iii). Rather the EU has promulgated a series of 'measures' which member states have to adopt. However, the EU Commission states that it will propose binding national targets in 2014 if it ' comes to the conclusion that the EU is not likely to achieve the 20 per cent target ' ( http://europa.eu/rapid/press_release_MEMO-11-440_en.htm?locale=en ).

These are the main, but not the only EU legislated climate change related targets. The Fuel Quality Directive, for example, sets a target of a 10% reduction in the greenhouse gas intensity of  road transport and non-road mobile machinery fuels by 2020. 

In 2011 the EU Council endorsed the objective, proposed by the Commission, of reducing Europe's greenhouse gas emissions by 80-95%, compared to 1990 levels, by 2050 as part of efforts by developed countries as a group to reduce their emissions by a similar degree.

2.3 Explaining EU ambition

 The EU took a proactive stance in the negotiations leading to the Kyoto Protocol which set binding greenhouse gas emissions reduction targets for developed countries, and made the largest such commitment. In 2009 it unilaterally adopted a 20% on 1990 target, and at the Doha COP in 2012 it took this as its commitment for the second Kyoto period then adopted. It is the only significant developed country Party to have made a commitment for this second period. The contrast with its nearest comparator, the USA, is striking. The USA did not ratify Kyoto and has made no binding commitment. In 2011 it communicated to the UNFCCC process a target 'in the range of a 17% reduction by 2020 compared with 2005 levels ' ( emphasis added ) ( http://unfccc.int/resource/docs/2011/sb/eng/info01r01.pdf ). The obvious question is: why has the EU been so ready to advocate and adopt ambitious, by the standards of its comparators, greenhouse gas emissions reduction targets.

In terms of self-interest, it is widely noted that the EU as a whole is a net fossil fuel energy importer, so that for the EU to act to reduce its fossil fuel use would align with a strategic interest in reducing dependence on foreign sources for a vital economic input. At the time that positions on what was to become the Kyoto Protocol were being developed and negotiated, the EU was in a favourable position regarding emissions limitation/reduction relative to some recent base year in as much as two of its major economies and sources, the UK and Germany, were anyway experiencing reductions, or at least slowing growth. In the UK this was on account of the 'dash for gas' associated with the privatisation of the electricity supply system. In Germany this was on account of re-unification, and the closing down of much energy-inefficient plant in the east. As a result, emissions limitation/reduction would be cheaper in the EU than on other industrialised countries, notably the USA. It is also argued that the EU saw opportunities following from being a technological leader in the decarbonisation of economies.   

Grubb et al (1999) note such matters of economic self-interest, but also cite other factors such as the fact that northern European EU members have an internationalist outlook, are sympathetic to developing country concerns, and are environmentally sensitive. Why such countries have such characteristics is an interesting, and apparently un-answered, question.

Helm (2009) gives primacy to self-interest as usually understood, but also cites EU internal politics:

Why did the EU lead on Kyoto? A combination of factors contributed to the strategy. The wider political attractions were compounded by the fact that Kyoto targets were seen as achievable with little or no pain. The collapse of the Eastern European and Russian economies at the end of the 1980s played helpfully against the 1990 baseline. The targets were defined in terms of carbon production, rather than consumption, and that neatly avoided the need to make substantial north-south financial transfers. Finally, more narrowly, European governments entered the 1990s in the context of declining support for the major parties and hence coalitions were increasingly required to form governments, putting green votes in a powerful position, able to exercise political leverage beyond their voting base. In this they were supported by lobby groups backing particular technologies. In response, major parties scrambled to incorporate this green vote.
Coming at the question from a different academic perspective, Schreurs and Tiberghein (2007) argue that for the EU action on climate change is seen as ' a moral and ethical issue that must transcend narrow economic interests' and explain EU behaviour primarily in terms of the structure of its institutions. They argue that these made it fertile ground for 'policy entrepreneurship' in regard to climate change policy, both internally and externally. Thus:

The open-ended and competitive governance structure of the EU in an issue of shared competence such as the global environment has created multiple and mutually-reinforcing opportunities for leadership. ......Institutionally, environmental policy is an issue where the Commission and Member States have joint competence and one where the decisions in the EU Council are taken by qualified majority voting. Under these circumstances, a positive cycle of competing leadership among different poles can take place.

Schreurs and Tiberghein do not completely discount the role of interests as understood by economists, but they see them as permissive rather than as drivers. Thus, for example, in discussing the role of Member States they ask 'What are the origins of the UK's strong leadership in climate change?'. They note public opinion in the UK and the consequences of the 'dash for gas', and then state that

in more recent years, the UK leadership's concern about being seen as too closely tied to the US given the UK's central role as a member of the "coalition of the willing" in Iraq. It was important to Blair to show policy leadership in an area where he could prove his independence from the US and gain a degree of leadership in EU decision-making. To Tony Blair personally, climate change policy was also a tool to regain legitimacy within his own labour party.

Here is an interest of a political rather than economic nature, which is contingent on other political matters. Interests of a kind more familiar from the public choice literature come up in their discussion of the role of the European Commission. According to Schreurs and Tiberghein in relation to climate change policy, the Commission has three main goals:

to respond to European public opinion thereby showing its relevance

as a means to push forward European integration and empower the Commission with new regulatory tools

to use external climate change policy as a means to build up the EU's foreign policy presence

Van Schaik and Schunz (2012) consider essentially the same question as Schreurs and Tiberghein - how to explain EU activism in global climate change policy. They posit two alternative explanations - norms and interests. For the EU and climate change the relevant norms are: a belief in multilateralism, sustainable development, and the precautionary principle. Interests are seen as economic opportunities and the climate change-security nexus. The first here refers to first-mover advantage, and the second to the idea that curbing emissions by de-carbonising the European energy system would mean reduced dependence on imported fossil fuels. Van Schaik and Schunz claim to demonstrate that EU behaviour was driven by norms rather than interests, albeit that the pursuit of norms was constrained by interests - they note that circumstances such as German re-unification and the UK 'dash for gas' made it possible for the EU to pursue its norms as it did. They argue that the EU's pursuit of its norms was not very successful in that it failed to get them 'uploaded' to the international context. 

3. UK targets

The UK's international commitments in regard to climate change are discussed in the supplementary material for Chapter 10, The UNFCCC at the end of 2012. What it has to do by virtue of its EU membership is discussed in the EU sections here.

Reflecting the interconnections between climate change and energy policies, in November 2008 the UK government created the Department of Energy and Climate Change, DECC. It took over energy matters previously handled by a department primarily concerned with industry and climate change matters previously dealt with in a department primarily concerned with the environment.

On 23rd January 2013 on-line access to DECC was changed as part of a general process of re-organisation of online access  for the UK government. As from then, using a search engine for 'DECC' takes one to the general UK Government portal, in which DECC can be selected. However, using the search button searches all departments now using the general government portal. The UK's National Archives have snapshots of the old style DECC website - for example, 

 http://www.nationalarchives.gov.uk/201212171504421/http://www.decc.gov.uk  which is the 17/12/2012 snapshot. A listing of links to all the DECC snapshots can be accessed by going to The National Archives site and navigating to DECC - the key step is to first click on the ' Records ' button, then go to ' Catalogues and online records', UK Government Web Archive, Central and Regional Government, Central Government where there is an alphabetical index. 

Unless otherwise stated, descriptive material here is based on, or quotes from, the DECC website as accessed through 2012.

3.1 UK domestic targets

In 1994 the UK Government adopted a Climate Change Programme which included the target of  reducing UK greenhouse gas emissions to 1990 levels by 2000. The Labour Party's manifesto for the general election of 1997 included a 20% reduction by 2010, and this was adopted in a draft government programme published in 2000 - this went further than the UK/EU commitment under the Kyoto Protocol. In 2003, the UK Government issued a White Paper ( a statement of intent, often presaging legislation ) which adopted the proposal, made in 2000, of the Royal Commission on Environmental Pollution ( see next sub-section ) that the UK should have a target of reduction of 60% by 2050, on 2000 level, of carbon dioxide emissions.

The Climate Change Act became law in November 2008. The main features of interest here are:

Legally binding greenhouse gas emissions reductions, on a 1990 base, of at least 34% by 2020 and at least 80% by 2050. These reductions to be achieved by action in the UK and abroad.

It set up a carbon budgeting system that caps emissions over 5 year periods, with three budgets set at a time. This with a view to progressing to the targets above. The first three periods were 2008-2012, 2013-2017, 2018-2022. ( Budgets for these periods were set in May 2009 ) 

The Government must report to Parliament on its policies to meet these budgets.

The creation of a Climate Change Committee, CCC, an independent expert body charged with advising on the level of the carbon budgets, and submitting annual reports to Parliament on progress toward the budgets and the targets.

The Government is required ' to have regard to the need for UK domestic action on climate change' when considering how to meet the budgets and targets. The CCC is to advise on the balance between action at the domestic, European and international levels for each budget. The Government must set a limit on the purchase of credits for each budget period, excluding credits bought by UK participants in the EU ETS. ( For the first budget period, the limit was set at zero )

Emissions from international shipping and aviation to be included in the scope of the Act by 31/12/2012, else the Government to provide an explanation to Parliament.   

At the time that the Act was passed into law, the UK Government claimed that it was ' the world's first long-term legally-binding framework to tackle the dangers of climate change'. Whether the Act, in and of itself, does much to ' tackle the dangers of climate change' may, and has been disputed, given the contribution that the UK makes to global emissions. It should also be noted that the term ' legally binding ' needs to be interpreted with some care. How would the UK Government punish the UK Government for failing to meet a target? What is to stop a future Parliament from repealing the Act? Nonetheless, the Climate Change Act is an ambitious statement of intent, and as, or more, ambitious - it appears - than that of any other government. 

3.2 Explaining UK  targets 

How is this ambition to be explained? Why has the UK adopted targets beyond its international commitments and the requirements placed on it by EU membership?

If the explanation is the pursuit of national economic interest, it must be in terms of perceived advantage from being a 'first-mover' in the development the technologies on which the de-carbonisation of the global economy will have to be based. Such an explanation may well have some power. Particularly since the onset of the economic difficulties following the banking crisis of 2008, UK politicians and business leaders frequently refer to the opportunities that 'greening the economy' offers in terms of jobs and securing the long term economic future of the UK. However, the UK's ambition predates its economic difficulties. Arguments in terms of economic opportunities were not prominent in the 1990s or the early years of this century when the ambition entered mainstream politics. Which is not to say, of course, that they did not then figure in policy relevant discourse that did not become public. The detailed forensic investigations that would through light on this do not appear to have been done.

Helm (2010) seeks to explain the rise in the role of the environment in UK politics starting in the late 1980s in terms of the median voter theory, and this explanation has obvious relevance to the question of UK ambition in regard to climate change policy. He notes that in the UK ( and in Germany ) since 1979 there has been a decline in support for the major parties on the left and the right, and argues that in order to gain power they 'have increasingly had to "go green" ', and that:

Capturing these votes is not an automatic route to parliamentary majorities, but it may at least be necessary. Thatcher  tried to capture this constituency by linking it to Conservative ideas about 'stewardship' and 'conserving'; Blair tried to incorporate environmentalism with 'social justice'. Brown  has tried to link climate change with jobs, economic growth , and ' global ' approaches. David Cameron has tried the decentralization route as well as attempting to match the Labour Party's dash for the green vote. In terms of the median voter theory, this all makes a lot of sense. ( page 186 )

Helm offers a general account of how politicians set targets:

For politicians, targets are about vote maximising, and the trick is to appear to take the problem more seriously than rivals, while at the same time avoiding inflicting too much pain on voters in the short term, or setting targets which might be seen not to have been delivered. Hence the political recipe for success is: set very demanding long-term targets; avoid short-term targets; and push out the costs as far forward as possible. ( page 192 )

This account is widely held, particularly by economists it would appear, and has as acronym - NIMTO, which stands for ' not in my term of office'. Helm sees this account as explaining the nature of the 2008 Climate Change Act in regard to the legally binding targets for 2020 and 2050, and the rolling 5 year carbon budgets. On this account, the creation of the CCC was an attempt to 'provide credibility'.

Helm sees environmental groups as wanting targets that are as high as possible, and having little interest in the ability to meet them. Polluting industries prefer long-term targets.

On the role of science in target setting, Helm says that:

Targets do not arrive pristine from scientists who are themselves free from interests. Targets are arrived at as a result of a political process. Few scientists have an interest in underplaying the importance of climate change, and research money tends to follow the perceived urgency of the problem. The purity of scientific advice is less than it sometimes appears. ( page 192 )

Owens (2010) is specifically concerned with the role of science in the evolution of targets in UK climate change policy. The year 2003 is identified as seeing a marked shift in as much as the White Paper adopted the 60% reduction target for 2050, explicitly on the basis of the recommendation so to do made in the report of the Royal Commission on Environmental Pollution, RCEP, published in 2000. Essentially, Owens asks two questions. Why did the Commission, the members of which were scientists from various disciplines, recommend this target? Why did the UK Government take it up so quickly?

Owens' sees the self-interest of the scientists concerned as being directed at influencing policy rather than chasing research money. On her account their arrival at their recommendation derived from the assessment that it was technically feasible, and the judgement that it was desirable. The latter judgement was, according to Owens, based on acceptance of the Precautionary Principle and the Contract and Converge principle. According to the latter, having settled on a global emissions target for some future date determined by the concentration level indicated by the Precautionary Principle, this should be allocated across nations according to their population sizes, each global citizen having an equal share of the global total. 

As regards the second question, Owens (2010) explicitly rejects NIMTO as a complete explanation, and by implication rejects, or at least seriously downplays, the other elements of the political economy type explanations favoured by Helm (2010). Owens argues that the UK political system was at the relevant time receptive to the RCEP recommendation for two reasons. First, because energy security concerns were becoming  more pressing than had previously been the case. Second, because in 2003 the UK Government wanted to demonstrate that, notwithstanding its support for the USA's invasion of Iraq, it was not entirely a puppet of the Bush administration. As Owens puts it:

If the Bush and Blair administrations were clearly, and controversially, at one on this particular aspect of foreign policy [ the Iraq war ], perhaps it was useful from the point of view of British domestic and European politics to demonstrate that there were important issues on which Britain and America differed. In a speech on sustainable development  delivered on 24th February, the day on which the Energy White Paper was also published, Tony Blair seemed to do just that. Arguing that there could be ' no genuine security if the planet is ravaged by climate change', and that the Kyoto Protocol, rejected by the Americans, was ' not radical enough', he called for more urgent co-ordinated action.   

While giving a lot of weight to the role of knowledge, Owens does not completely reject explanation in terms of interests, and emphasises contingency:

Knowledge was not enough, however, even when broadly defined. In the story of the 60 per cent target it was always intertwined with interests, institutions and power and - as illustrated in Section 4 - with events. Both the genesis and fate of the proposal involved the intersection and interaction of environmental, political and cognitive processes operating at micro-, meso-, and macro-levels, to the point that they may be difficult to disentangle. ( page 399 )

4. EU instruments

For information on EU climate change policies a very useful point of entry is the European Commission website at http://ec.europa.eu/clima/. Unless otherwise stated, European Commission documents drawn on and referred to here were downloaded from that site in January 2013. 

4.1 The EU Emissions Trading Scheme

The EU ETS is described by the Commission as the 'cornerstone' of its drive to reduce greenhouse gas emissions. ETS is now in its third phase or trading period, running from 1/1/2013 to 2020. What follows here relates to the third phase. The main differences in the first two phases were in terms of nations included, and the method by which allowances, or permits, were initially distributed - in the first two phases they were mostly given away free.

Nations included

The 27 EU member states plus Croatia, Iceland, Liechtenstein and Norway.

Gases covered

CO2
N2O from the production of nitric, adipic, glyoxal and glyoxic acids

PFCs from aluminium production

Sectors covered

Power generation and heavy energy using installations in manufacturing. In some sectors only plants above a certain size are covered, and national government can exclude some small installations if other measures are in place to cut their emissions by an equivalent amount.

Commercial aviation - the system covers CO2 emissions within and between participating countries. It is also intended to cover flights to and from non-ETS countries, but this provision is currently deferred pending international agreement on how to handle international flights. 

The EU Commission estimates that ETS covers 45% of EU greenhouse gas emissions

The caps

There are separate caps for power stations and fixed installations and aviation.

For power stations and fixed installations from 2013 the cap is reduced by 1.74% each year, so that by 2020 emissions from these sectors will be 21% lower than in 2005. 

For aviation there is a single cap throughout the trading period which is 5% below the average annual emissions for the sector for 2004-2006.

Initial allocations

There are different systems for power generators, other fixed installations, and aviation.

For the power sector all allowances are auctioned. This does not apply to eight of the member states joining since 2004, who will be allowed some free allocations until 2019, in return for which concession they must invest at least as much as the value of this concession in modernising their power sectors. The EU estimates that this means that more than 40% of all permits will be auctioned in 2013, which share will rise over time.

The power sector permits will first be given to national governments, which then auction them. The auctions are open to buyers from any participating nation. Eighty-eight percent are allocated to EU ETS member states on the basis of their share of verified emissions from EU ETS installations in 2005. Ten per cent are allocated to the least wealthy EU member states as revenue to finance investment in emissions mitigation and adaptation to climate change. Two per cent are given as a ' Kyoto bonus' to nine EU states which by 2005 had reduced their emissions by at least 20% of their Kyoto base year level.  

For fixed installations in the manufacturing sector 80% of allowances will be issued free in 2013, with this decreasing to 30% by 2020. Freely distributed allowances go directly to emissions sources on the basis of rules harmonised across member states.

For aviation only 15% of permits will be auctioned over the whole of the third trading period.

Use of auction revenue
At least half of the auction revenues accruing to national governments must be used to combat climate change in the EU and other countries. Member states are required to inform the EU Commission about how they use their revenues. All of the auction revenue from the aviation sector must be used in this way.

The revenues from the sale of 300 million allowances, 5% of the total available for 2013-2020, will be used to co-finance large scale demonstration plants in carbon capture and storage and innovative renewable energy technology.

Addressing carbon leakage

Carbon leakage refers to the possibility that imposing costs on greenhouse gas emissions in one jurisdiction may cause affected firms to move production, and hence emissions, to a jurisdiction that does not impose such costs. Under EU ETS legislation sectors and sub-sectors deemed to be exposed to significant risk of carbon leakage, some 170, have been identified and receive special treatment. There are benchmark standards for emissions performance established in consultation with industry. Installations in identified sectors and sub-sectors which meet the standard get all of the allowances they are deemed to need based on their historic emissions for the whole of the 2013-2020 period.   

Enforcement

Firms must monitor and report their EU ETS covered emissions for each calendar year, with the reports being checked by an accredited verifier. By 30th April of the following year they must surrender enough permits to cover those emissions. If a firm does not surrender enough permits it must buy permits to make up the difference, is ' named and shamed ', and fined for each excess tonne.

External linkages

Firms can meet their EU ETS requirements by using credits generated by emission saving projects around the world. The projects must be recognised under the Kyoto Protocol's CDM and JI mechanisms. Credits may also be obtained from ETS systems elsewhere in the world as they come on stream and are approved - a linkage between the EU ETS and the Australian emissions trading system has already been negotiated. There is an upper limit on the use of international credits which is equivalent to 50% of the reduction in emissions that will happen under the EU ETS over 2008-2020. Approximately one third of this limit had been used up by the end of 2011. Credits from nuclear energy projects, forestation or reforestation activities, and projects involving the destruction of industrial gases are not allowed.

4.2 Other instruments

The Effort Sharing Decision

This is one of the cases where the target/instrument distinction gets blurred. The Effort Sharing Decision sets greenhouse gas emission targets for EU member states. It is classified as an instrument here because from an EU perspective these targets are one of the means by which it pursues its target of a 20% reduction in EU emissions by 2020.

The targets relate to the period 2013-2020. All of the six gases controlled by the Kyoto Protocol ( CO2, CH4, HFCs, PFCs and SF6 ) are covered. The sectors covered are most of those not covered by the ETS and include transport ( other than aviation ), buildings, agriculture and waste. Emissions from land use, land use change and forestry, and international shipping are not covered.

The Effort Sharing Decision sets national targets for 2020, expressed as parentage changes on 2005, and translates these into yearly national tonne limits. The national 2020 targets are set on the basis of GDP per capita levels, and range from a 20% reduction ( Luxembourg, Denmark, Ireland ) to a 20% increase ( Bulgaria ). The UK's target is a 16% reduction. It is estimated that the EU wide reduction under the Effort Sharing Decision will be around 10%, which together with the 21% reduction delivered by the ETS will produce the 20% called for in the climate and energy package noted at 2.1 above. 

Meeting the targets is the responsibility of the member states. There are flexibility mechanisms. Member states can carry forward overachievement with respect to their own allowance. Member states can transfer parts of their allowance to other member states, possibly by sale. Under certain conditions, credits from the CDM and JI can be used. 

Vehicle emissions

Road transport accounts for approximately 20% of EU carbon emissions. These emissions grew by more than 20% over 1990 to 2010. As of 2012 transport is the only major sector of the EU economy for which greenhouse gas emissions were still increasing.

EU legislation sets binding emissions standards for light-duty vehicles - cars and vans - which produce 15% of EU carbon emissions. For cars, manufacturers must ensure that their new model range does not emit more than an average130 g CO2/Km by 2015 and 95 g CO2/Kg by 2020, compared with an average of 135.7 g CO2/Kg in 2011. For vans the corresponding figures are 175 CO2/Kg by 2017, 147 by 2020, and 181.4 in 2010. 

EU legislation requires that member states ensure that information about emissions and fuel efficiency is made available to consumers, by, for example, labelling cars to show this information.

As of early 2013, the EU Commission is working on plans for the reduction of emissions by heavy vehicles - trucks and buses.

The Fuel Quality Directive
This requires suppliers to achieve a reduction in the greenhouse gas intensity of vehicle fuels of 10% by 2020, and also seeks to regulate the sustainability of biofuels. It applies to all petrol, diesel and biofuels uses in road transport, and to gas-oil used in off-road mobile machinery. The overall target is to be realised by:

a 6% reduction in the greenhouse gas intensity of fuels by 2020

a 2%  reduction subject to developments in new technologies

a 2% reduction to come from the purchase of CDM credits

Suppliers may form groups which jointly meet these targets. The greenhouse gas intensities are calculated on a life cycle basis. For biofuels to count toward meeting the requirements they must meet sustainability criteria including that:

emissions must be at least 35% lower than the fossil fuel replaced, which requirement goes to 50% in 2017 and to 60% for new installations from 2018

the raw materials must not be sourced from land with high biodiversity or high carbon stock

In October 2012 the EU Commission proposed amendments to this directive intended to meet the problem of emissions from 'indirect land use change', such as the increased emissions when wetlands and forests are converted to agriculture for the production of biofuels.

The Energy Performance of Buildings Directive

See the entry for Energy Performance Certificates in the sub-section below on UK instruments. 

Energy Labelling

A 1992 EU Directive established an energy consumption labelling scheme which covered most household electrical appliances. This was updated in 2010.  

NER300 Programme

This programme is to provide finance for demonstration plants for carbon capture and storage and for innovative renewable energy sources. NER300 is so called as it is financed from the sale of 300 million ETS emissions allowances from the New Entrants Reserve. The funds are distributed in two rounds of calls for proposals. For the first round the sale of 200 million allowances raised 1.5 billion euros, of which 1.2 billion was handed out in December 2012 - no carbon capture and storage programmes were funded. The un-used funds will be carried forward to the second round, with a call for proposals to be made mid-2013.  

4.3 Explaining EU instrument choice

This is a complicated set of instruments. In principle, given its targets, the EU could have gone for an upstream carbon tax levied at appropriate rates on the carbon content of extracted and imported fossil fuels, supplemented by border carbon taxes to address carbon leakage and rebates on exports, and by other taxes to deal with the other greenhouse gases. Or, it could have gone for an upstream cap and trade system covering all EU carbon dioxide sources, supplemented in the same ways. The latter would have been less simple administratively. In both cases additional instruments to address R and D problems would have been appropriate. In both cases the upstream costs imposed on fossil fuel producers and importers would have been passed forward to EU final consumers.

There are two broad basic questions. First, why did the EU opt for cap and trade rather than taxation? Second, given that it went for cap and trade, why did it opt for partial coverage downstream, necessitating the use of other instruments listed above? These are big and complicated questions, to which complete answers would require lots of  research, and which may be impossible to provide. 

Actual policy making is always heavily constrained, and especially so in this case. Are we looking at an outcome mainly determined by the constrained pursuit of self-interest by the principal actors, or at an outcome in which good intentions had to recognise the constraints of history, institutions and national interests. Are the departures from an economist's ideal here due to the EU Commission bureaucrats and EU politicians being overly subject to special interest lobbying and pursuing their own power and influence, or are they due to the compromises forced on those actors by circumstances in which they acted and by considerations - such as distributional justice - that the economist's ideal largely downplays. Is it the case that these actors have thwarted the pursuit of the public good as understood by economists? Or, is it the case that given the constraints that they operate under, and the objectives that they have, the economist's ideal was not the best instrument system? 

Definitive complete answers to the two broad questions, and to the many other more detailed questions about specific features of the instrument package that now exists, would no doubt involve elements of the self-interest and the public good stories. And would be very long. A brief account of some considerations follows.

Before getting to the EU instrument choice matter as such, it is interesting to note a paper published in 1999 with the title 'No chance for incentive-oriented environmental policies in representative democracies? A public choice analysis' (Schneider and Volkert 1999). The paper begins with an  exposition of public choice theory, and then argues that it predicts that environmental policy instruments are unlikely to be adopted in representative democracies, and that if they are adopted they will be, from an economics perspective, sub-optimal, ie will not be incentive based instruments. As far as the EU and climate change is concerned, this prediction has not fared well. The EU has adopted a range of policy instruments, and the major instrument, ETS, is an incentive based instrument. It is, however, the case that the climate change policy instruments that the EU has put in place are some way from the economists' ideal.

This, together with a critique of EU targets (discussed above) is the burden of Helm (2009), who takes a stance firmly rooted in public choice theory. Helm takes the view, shared by many economists that the nature of the climate change problem is such that, of the two alternative incentive based instruments, carbon taxation is superior to cap and trade. The question which then arises is why did the EU go for ETS rather than carbon taxation. Helm's answer is:

The EU ETS came about as a combination of the growing enthusiasm for market mechanisms, the recognition that there needed to be a carbon price, and the strong lobbying by polluters for a permit scheme rather than a tax. EU attempts to go down the carbon tax route in the early 1990s had failed to get off the ground, and the UK-only ETS experiment provided an example to draw upon.  There was also the evidence from permit trading in the USA for sulphur... (p3)

Later in the paper, Helm poses the question why did the EU go down the ETS route rather than the carbon tax route, and states:

The answer is almost entirely political. Following the tentative suggestion in the early 1990s that the tax route be followed, the policy process focussed on the income effect - who gets the money. Under taxes, it goes to the government; under permits, if they are grandfathered, the companies keep it. It is hardly surprising that for as long as the polluters expected grandfathering, they lobbied hard for this approach. (p9, emphasis in the original).

Helm also notes that once a cap and trade system is in place, a new set of vested interests is created:

A tradable permits regime creates new markets, which in turn create rents for participants. There is now a rapidly growing set of vested financial interests with every incentive to lobby for the retention and development of the EU ETS. (p9)

Helm's answer is one that many economists appear to accept.

It does, however, beg another question. As seen above, in its present phase three form, the EU ETS does not involve universal grandfathering - 40% of permits are now auctioned. It is not clear how public choice theory can explain the shift that occurred between phases one and two and phase three. If cap and trade came in because of the power of industry lobbying on the basis that they liked grandfathering, why did those lobbyists permit the attenuation of grandfathering.

This question is addressed in an interesting paper with the title 'Two directives, two politics - prospects for the EU ETS' (Drew 2010). One of the reasons why this paper is interesting is that, unlike many of the contributions to the public choice literature, it is based on detailed study of the evidence on lobbying that is available under EU regulations. Helm (2009), for example, appears to take it that given that cap and trade (with grandfathering) was in companies' interest and they expressed a preference for it, and given that cap and trade was what happened, it follows that it happened because of lobbying. Drew (2010) notes that standard public choice theory cannot explain the shift away from 100% grandfathering, and argues that what happened in the shift to partial auctioning with the introduction of phase three was on account of a shift from 'client group' to 'interest group' politics.

Drew (2010) uses Wilson's Typology which classifies the politics of regulation four ways according to the concentration/dispersion of costs and benefits. Client group politics obtains when benefits are concentrated and costs dispersed. This is the case where rent seeking emerges strongly. Interest group politics obtains when both benefits and costs are concentrated, in which case the bearers of costs have an incentive to organise and exercise political interest, with the result that there is less rent seeking. The main argument is that what was learned - about windfall profits, carbon leakage prospects, and household costs - by the various actors - the EU Commission (which it is claimed always favoured auctioning), electricity generators, other businesses, NGOs and the voting public - during the 100% grandfathering phase drove the shift from a perception of client group to a perception of interest group politics, which was reflected in the lobbying and negotiations.  

5. UK instruments

See the introduction to section 3 on UK targets for comments on accessing the DECC website for topics addressed in this section. Unless otherwise stated descriptive material in this section is based on, or quotes, what one gets by following links from ' Reducing the UK's greenhouse gas emissions by 80% by 2050 ' which is at https://www.gov.uk/government/policies/reducing-the-uk-s-greenhouse-gas-emissions-by-8-by-2050 .

EU instruments, discussed in the previous section, are operative in the UK. In this section, only the main instruments particular to the UK are discussed. Issues relating to devolved powers within the UK are ignored.

5.1 Instruments extant January 2013

The most striking thing about the instruments by means of which the UK Government pursues climate change objectives is the sheer number of them. The long list that follows in this sub-section is not exhaustive, but hopefully it does cover the main ones. It is presented roughly in chronological order of introduction. As dealt with in the next two sub-sections, there are, at February 2012, changes and new instruments in the pipeline. Overall, and taken with EU developments, it will be clear that the climate change instruments regime in the UK, as well as being complicated, has undergone a lot of change this century, and is slated for more change. Only the main features of each instrument are covered here - for more detail go to the DECC website and use the search facility ( see section 3 above for comments on accessing material on that website ). 

The Climate Change Levy and Climate Change Agreements

The Climate Change Levy was introduced in 2001. It is a tax levied on energy suppliers and the stated intention was to incentivise reductions in carbon emissions. It is paid on sales to business ( other than in the transport sector ) and Government of gas, liquid petroleum gas, coal and electricity, but not oil. Sales to the domestic sector are not taxed. Renewable electricity suppliers are exempt. Some of the revenue is used to reduce Employers' National Insurance Contributions ( a payroll tax ). Energy intensive firms qualify for an 65% ( originally 80% ) discount if they sign-up to a Climate Change Agreement which requires them to meet targets in respect of energy efficiency and/or carbon dioxide emissions reductions. The levy will be discussed further below, at sub-section 5.3, as it provides an interesting case study in the application of public choice/political economy ideas to the explanation of policy formation.   

The Renewables Obligation 
This was introduced in 2002, and replaced the Non-Fossil Fuel Obligation which had run from 1990. Whereas the latter was intended initially to support nuclear electricity generation and then extended to cover renewables, the former supports only renewables - wind, wave, solar, tidal, hydro electricity, biomass, biogas, landfill gas, and sewage gas.

The legislation sets a proportion of the electricity supply to come from renewable sources. In the first year of operation, 2002/3, this was 3%. This rises to 15.4% for 2015/6, at which level it remains until 2037, when the scheme is currently due to end. Electricity generators get from the regulator Ofgem, one ( but see below on banding ) Renewable Obligation Certificate, ROC, for each MWh they produce from a renewable source. Electricity suppliers meet their obligation at the end of each operating year by providing Ofgem with ROCs. If it does not provide the necessary amount of ROCs, a supplier has to pay a specified amount, known as the ' buy-out price ', per MWh of shortfall into a buy-out fund, operated by Ofgem. The money in this fund is paid out to suppliers in proportion to the quantity of ROCs that they present for the year in question.

ROCs are tradable - electricity suppliers buy them from generators and other suppliers. If there were no refund proportional to presented ROCs, the maximum that a supplier would pay for an ROC would be the    

the buy-out price. Zhou (2012) analyses the operation of an ROC market with and without refund, a feature which is apparently unique to the UK. Given the operative case of less renewables production than the obligation, the price for an ROC would be above the buy-out price.

When the renewables obligation was introduced, all technologies were treated equally - all generators got one ROC for each MWh. This reflected the Government's desire not to be in the business of ' picking winners '. This favoured more developed technologies, such as on-shore wind, over less developed, such as off-shore wind or tidal. In 2009 banding was introduced to offer support related to relative maturity, development cost and risk. For 2013 - 2017, for examples onshore wind gets 0.9 ROC per MWh, while small wave and tidal get 5 ROC per MWh. 

The Climate Change Act 2008

This is another case where the distinction between targets and instruments gets rather blurred. The CCA was included under UK targets because it sets legally binding targets, and a rolling series of  carbon budgets, which are proposed by the Climate Change Committee. The act also requires the Government to present to Parliament plans setting out its policies to meet these targets and budgets. The Climate Change Committee issues reports giving its assessment of the adequacy of government policies in relation to the targets and budgets. The Committee has no actual power to itself operate any policy lever, but its existence could be regarded as an instrument of the moral suasion type. Also, in so far as making them legally binding lends credibility to the Government's long term commitment to the targets, this is supposed to offer some certainty to potential investors in carbon reducing projects which have long gestation periods and lifetimes.

Carbon Emissions Reduction Target

This ran from 2008 to the end of 2012. It required gas and electricity suppliers to reduce, by installing insulation and the like, emissions from households by 293 million tonnes of CO2 over the period. Within the overall target, 40% was to come from a Priority Group - low income and aged households - and 16.2 million tonnes from a Super Priority Group - households with members on various welfare benefits and households with at least one child under 5 years old. This scheme was superseded by the Energy Company Obligation, see below. 

Renewable Transport Fuel Obligation

This started in 2008. It is administered by the Renewable Fuels Agency. Fossil fuel suppliers are required to show that a specified percentage of road transport fuels come from renewable sources: the required percentage increases annually until April 2013 when it will be 5%. Bio fuel suppliers get Renewable Transport Fuel Certificates, RTFCs, which they can sell. At the end of the year fossil fuel suppliers must surrender the appropriate amount of RTFCs. If they do not have enough RTFCs they must make up the shortfall by paying the Agency the buy-out price per unit of shortfall. To be eligible for RTFCs, biofuels must meet the sustainability requirements set out in the EU Fuel Quality Directive cited in sub-section 4.2 above. 

Energy Performance Certificates

In 2007 UK legislation was introduced to implement the EU  Energy Performance of Buildings Directive. The main provisions, which came into effect in 2008, are that an Energy Performance Certificate must be provided when a building is sold or leased, a certificate must be displayed in large public buildings, and that air conditioning above a certain size must be regularly inspected. With effect from 9/1/2013, the following requirements were added: property advertisements to give the Energy Performance Certificate rating, the public building size requiring display reduced, and certificates to be displayed in commercial premises above a certain size.  

Community Energy Saving Programme

This ran from 2009 to 2012. It required energy suppliers to reduce domestic sector emissions of CO2 in specified low income areas of the country by 19.25 million tonnes. It was superseded by the Energy Company Obligation, see below. 

Carbon Reduction Commitment Energy Efficiency Scheme

This was introduced, under the terms of the Climate Change Act, in 2010. It covers organisations which fall below the EU ETS threshold but have metered electricity consumption greater than 6000 MWh per year. The scheme covers the direct emissions of such organisations as well as their electricity consumption. Such organisations include hotel chains, supermarkets, banks, central and local government institutions, and are estimated to account for about 10% of UK carbon emissions. The organisations are required to hold allowances to cover their emissions, which allowances are sold initially at a fixed price, rather than auctioned.  

Feed-in Tariffs 

Starting in April 2010, small scale low-carbon electricity generated by households, businesses and communities became eligible for feed-in tariffs. Electricity suppliers pay qualifying generators an amount based on the amount of electricity generated, and on the amount fed to the national grid. Those installing the systems, such as roof-top photovoltaic panels, also reduce the amount of electricity that they draw from the grid and so reduce their electricity bills. The rates paid vary with the technology, and are index-linked to inflation. The system has been subject to review since its inception, and the rates payable have been reduced. 

Carbon Capture and Storage Commercialisation Competition

In 2010 the Government announced that it would provide £1 billion in capital funding to a full scale CCS demonstration plant. When the competition closed for bids on 3/7/2012 eight bids had been received. In October 2012 the Government short listed four of these for a final decision in 2013. 

Renewable Heat Incentive

This came into operation in 2011. It is intended to provide incentives for the installation of renewable heat systems, such as heat pumps, in both the domestic and non-domestic sectors. In the first phase the incentives for the domestic sector took the form of grants toward the cost of installation, whereas in the non-domestic sector it is in the form of a long-term commitment to pay per unit generated. The Government is, as of early 2013, considering a second phase in which the domestic sector would also go over to a tariff type incentive.  

Green Investment Bank

The Green Investment Bank, GIB, was established by the Department of Business Innovation and Skills in 2012. The UK Government claims that it ' is the world's first investment bank dedicated to greening the economy' ( https://www.gov.uk/government/organisations/uk-green-investment-bank ). In the Spring 2011 Budget the Government committed £3 billion in funding for the GIB, with borrowing powers to be available ( conditional on Government deficit reduction targets being met ) from 2015-2016. The GIB is intended to invest in 'innovative, environmentally friendly areas for which there is a lack of support from private markets'. Examples are: offshore wind power, waste handling plants, energy efficiency measures, biofuels, biomass, carbon capture and storage, marine energy, and renewable heat generation.   

The Green Deal

With effect from 2012 ' to let householders and businesses pay for some or all of the cost of energy-saving improvements to their properties, over time, through savings on their energy bills'.

Energy Company Obligation

With effect from start 2013 ' a subsidy from energy suppliers that will work alongside the Green Deal to provide energy-saving home improvements for those most in need and for properties that are harder to treat'. This scheme is to run until March 2015, and is funded by energy suppliers to the tune of  ' around £1.3 billion every year'. This scheme replaces the Carbon Emissions Reduction Target and the Community Energy Saving Programme.

Smart Meters

Energy companies will be required to change all gas and electricity meters to ' smart meters ' over the period 2014 to 2019. The main energy saving feature is that they will give real time information on consumption in monetary terms. According to DECC, this will cost the energy companies £12.1 billion, with estimated benefits at £18.6 billions.

Ultra-low Emission Vehicles

 There is an Office for Low Emission Vehicles working to support the early market for ultra-low emission vehicles. A variety of schemes, including grants for vehicle acquisition and charging point installation, are involved. The DECC website puts the total spend at £400 million: for details go to

https://www.gov.uk/government/policies/reducing-greenjouse-gases-and-other-emissions-from-transport/supporting-pages/ultra-low-emission-vehicles . 

Other Taxes, Charges and Regulations

There are a number of  other measures which, while relevant to the decisions made by UK households and businesses affecting emissions and energy use, were not originally introduced for the purposes of climate change policy.

Taxes on hydrocarbon oils ( petrol and diesel fuels ) were introduced in 1909. They currently raise of the order of £30 billions for the UK Treasury. In 1993 the Government introduced an annual escalator to the rate at which this duty is levied, at 3% above the rate of inflation. The escalator as such was abolished in 2000, but the rate of duty continues to be adjusted periodically.

In order to use a motor vehicle on UK roads its owner must licence it by paying the vehicle excise duty. This requirement was introduced in 1920, and the revenue was hypothecated for spending on road construction. Hypothecation was abandoned in 1937. Starting in 2005 the rate of duty for cars was banded according to CO2 emissions. For heavy goods vehicles the banding is by axle weight.

Petrol and diesel are subject to VAT at the standard rate, currently 20%. The VAT rate for domestic energy consumption is 5%.

5.2 Electricity Market Reform
In 2010 the Government published a document setting out its Electricity Market Reform, EMR, proposals and seeking responses to those proposals: this can be downloaded at https://www.gov.uk/government/uploads/system/uploads/attachment-data/file/42636/1041-electricity-market-reform-condoc.pdf. The consultation ran until March 2011: the responses received are available at 

https://www.gov.uk/government/consultations/electricity-market-reform . In July 2011 updated proposals were set out in Planning Our Electric Future: A White Paper for Secure, Affordable and Low-Carbon Electricity which can be accessed at https://www.gov.uk/government/publications/planning-our-electric-future-a-white-paper-for-secure-affordable-and-low-carbon-energy . The resulting draft legislation, widely known as ' the energy bill ' was introduced to Parliament in May 2012 and is expected to be voted into law early in 2013: the key features of the energy bill are set out in a series of DECC briefs at  https://www.gov.uk/government/publications/energy-bill-policy-briefs . The White Paper contained three major proposals in regard to instruments directed at de-carbonising the electricity supply system - a carbon price floor, feed-in tariffs, and an emissions performance standard. The second and third of these are part of the energy bill, while the first has already ( February 2013 ) been enacted and takes effect in April 2013. 

The energy bill also contains a measure which, while not directly an instrument for de-carbonising electricity supply, the Government sees as a necessary complement to those instruments - payments for capacity.

The Carbon Price Floor

This is also referred to as the ' carbon floor price ', but ' carbon price floor ' appears to be the more common usage in official documents. 

The stated aim is to ensure that the price paid for carbon by UK electricity producers is around £16 per tonne CO2 in 2013, rising to £30 per tonne in 2020 and £70 per tonne in 2030: see http://www.hm-treasury.gov.uk/d/carbon_price_floor_consultation_govt_response.pdf . The floor is to be implemented by withdrawing the exemption from the Climate Change Levy currently enjoyed by suppliers of coal and gas to the electricity generation industry. In future, such sales will be taxed at rates reflecting carbon content, which rates will be known as ' CCL carbon price support rates ', and will be different from the standard CCL rates. Hydrocarbon oils were not subject to standard CCL taxation, but were subject to fuel duty taxation, and suppliers were able to get a rebate such that the tax they paid was equivalent to the CCL. This rebate is to be reduced so that oil suppliers to electricity generation are also subject to the tax required for the carbon price floor.  

Feed-in Tariff

Feed-in tariffs with Contracts for Difference, FIT with CfD, will replace the Renewables Obligation in 2017. Between 2013 and 2017 the two support systems will run in parallel. Under FIT with CfD, generators of low carbon electricity ( renewable, nuclear and CCS ) will receive the market price for electricity plus a top up to an agreed level, the ' strike price ', if the market price is below the strike price. The strike price is set as an estimate of the long term price required to bring forward investment in a given technology - it will differ across technologies. The top up will be paid by the ' counterparty ' a Government owned limited liability company, which will be financed by a levy on all licensed electricity suppliers, and which will make contracts with electricity generators. If the market price is above the strike price, these generators will pay the difference to the counterparty. For more details see Feed-in Tariff with Contracts for Difference: Operational Framework, which is Annex A to the DECC document Electricity Market Reform: policy overview, at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/66554/7077-electricity-market-reform-annex-a.pdf .

Emissions Performance Standard

This sets an annual limit on emissions of 450 g of CO2 per kWh of electricity ( at baseload ) for new fossil fuel power stations larger than 50 MW. This limit would be applied as an annual tonnage allowance based on installed capacity and an assumed baseload factor of 85%. It is anticipated that this will not ' constrain new gas plant ' ( https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48375/5350-emr-annex-d-update-on-the-emissions-performance-s.pdf ), and for new coal plant that it ' reinforces the requirement that they demonstrate CCS ( carbon capture and storage ) on at least 300 MW ( net ) of the proposed generating capacity '. 

Payment for Capacity

Decarbonising the electricity supply system means moving to a system with a higher proportion of intermittent supply, wind power, and of relatively inflexible nuclear plant. This adds to concerns about security of gas supplies, and about the imminent retirement of plant. Hence, as part of EMR there will be contracts for a Capacity Market in which generators, other than those subject to FIT with CfD, will receive a predictable revenue stream for providing reliable capacity. Contracted capacity providers will be obliged to deliver power, for which they will be paid the market rate, when required, and will be penalised for failing so to do. The finance for payment for these contracts will be raised from electricity suppliers. For more information see Capacity Market: Design and Implementation Update which is Annex A to the DECC document Electricity Market Reform: policy overview, at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/65637/7104-emr-annex-c-capacity-market-design-and-implementat.pdf  

5.3 Explaining UK instrument choice

Clearly, the UK has, over and above the EU measures that affect what happens in the UK, a complex mix of climate change policy instruments. The totality is a long way from the economists' recommendation of a single carbon price across all sources, plus intervention to correct market failure in research and development and innovation. Many economists, see Helm (2010) for example, would describe the UK situation as one involving government failure on a massive scale, and would explain that failure in terms of a public choice model with the various actors pursuing narrowly defined self interest. While there is no doubt much in this explanation, it does not appear to be a complete explanation. The following additional considerations could well be playing a role:

Economists' main concern is target achievement at least cost. This may well conflict with other legitimate government concerns such as poverty and social justice.

Standard economic arguments for the superiority of price incentives over command and control type regulation tend to overlook matters such as the cost of monitoring and enforcement.

Unlike academic economists, policy makers do not start with a blank sheet on which to make their designs - in any policy area there will be a history on interventions which constrain current possibilities. The constraints are rarely absolutely binding, but not observing them entails costs.

In the case of the path to the introduction of any one policy instrument, definitively dis-entangling, and assigning weights to, the different explanatory factors from the set which is those above plus those featuring in public choice theories is a considerable task, even if the necessary information is available. In the UK, quite a lot of information is often available by virtue of a process that goes from a White Paper ( or similar ), through public consultation ( which can provide some insights into interest group lobbying ) and parliamentary scrutiny and government response thereto, to legislation. In the last few decades much of this information has been published, and the advent of the internet has made it much more accessible. The websites for UK Government departments now provide information about their ministers' meetings with organisations. It is not possible here to use such information to examine the explanations for all of the instruments listed above, which would be a major research exercise. Two cases will be looked at - the Climate Change Levy and the Carbon Price Floor.

The Climate Change Levy

 In March 2000 the UK Government published (DETR 2000) its Climate Change Programme, setting out the 

policies, in place and to be adopted, intended to deliver on its commitments, notably the unilateral commitment to reduce emissions by 20% on a 1990 base by 2010. This programme classified policies according to the directly affected sectors –Business, Transport, Domestic, Agriculture Forestry and Fishing, and the Public Sector. With the exception of the Business sector, the new policies were a mix of aspiration, regulation and moral suasion  For the Business sector there was to  be a ‘Climate Change Levy’ (CCL), a new tax intended to reduce CO2 emissions.

The following account of the main features of the CCL is based on HM Treasury (2000) which updated earlier versions, notably HM Customs and Excise (1999). The levy to be paid by suppliers of energy products at the following rates:

      Energy Product Levy Rate p/kWh

      Electricity                       0.43

      Coal                                0.15

      Natural Gas                    0.15

      Liquid Petroleum Gas    0.07

Note that the rate on electricity is calculated 'such that it is equal to the amount of the levy which would have been charged had the inputs to generation been taxed on the basis of their energy content'.

The CCL to apply to sales to the business and public sectors, but not to sales to domestic and transport sectors. It does not apply to sales for non-energy use.

Electricity generated from 'new' renewable sources (except large scale hydro) and 'good quality' CHP is exempt.

Where a sector negotiates an energy efficiency target ( a Climate Change Agreement ), the levy on sales to firms in that sector is to be cut by 80%.

The revenue from the levy is to be used to:

            cut employers' NIC contributions (essentially a payroll tax) by 0.3%

            establish a £50 million energy efficiency fund, particularly 


directed at small businesses


finance 100% first year capital allowances for energy saving investments – 


estimated cost £100 million

All of these features appeared in the CCL as legislated.

As compared with what most economists would regard as a desirable carbon tax in pursuit of the Government's commitments, there are three notable features of the CCL:

1. It is a downstream tax rather than an upstream tax

2. The domestic and transport sectors are exempted

3. It is a tax on energy, not a tax on CO2
 As regards point 3 here, note that it has the implication that CO2 is actually taxed at different rates, in the affected sectors, whereas the key feature of the economists' argument for the superiority of  taxing emissions over regulating them is that all sources are taxed at the same rate per unit of emissions. Given the carbon content of the fuels the energy tax rates can be converted to CO2 tax rates. Setting the CO2 tax rate on Gas at 1, the relative CO2 tax rates are

Gas               1

Coal              0.53

LPG              0.73

Electricity     1.03

where the electricity figure is derived using the fuel mix in electricity generation.
 The important comparison here is between Gas and Coal. Whereas CO2 in coal combustion is taxed at approximately half the rate of CO2 in gas combustion, the CO2 content of coal per unit energy content is approximately twice the CO2 content of gas per unit energy content.  

Pearce (2006) and Helm (2010) seek to explain the adoption of this strange instrument mainly in terms of government failure. Both focus on features 2 and 3 above.

Pearce claims that the explanation for taxing energy rather than carbon lies in British party politics. In 1997 the  Labour Party took office after 18 years of government by the Conservative Party. During those 18 years the coal industry had been run down, in part, it is widely thought, on account of hostility to the once powerful miners' union by the Conservative Party. Also, during those years the electricity generation and supply industry had been privatised, which contributed to the 'dash for gas' in that industry. According to Pearce:

Labour has long had traditional ties to the mining industry, and one major reason for the environmentally perverse nature of the CCL lies in this deep-rooted concern not to damage further an already severely depleted mining industry.

No evidence for this claim is provided. Actually, casual empiricism suggests that there were forces working in the opposite direction. By 2000 the British deep coal mining industry was greatly reduced in size, and the power of the mining union almost non-existent. The leader of the Labour Party, and Prime Minister from 1997 onwards, had spent some years distancing the Labour Party from the trade union movement, and, in other contexts, specifically refused its demands on the new government.

Pearce explains the exclusion of the transport sector in terms of the fact that separate market-based instruments were being used in that sector - excise duties on oil and the Fuel Duty Escalator, reforms to the vehicle licensing system, and to the tax treatment of company cars. The Fuel Duty Escalator was a source of problems. In 1999 protests about the rate of taxation on vehicle fuels lead to major disruptions to fuel supplies, and the automatic nature of the escalator was abandoned. This, Pearce argues, made the Government very sensitive about adopting a policy that would impact on motorists and arouse the wrath of the motoring lobby.

For Pearce, ' the exclusion of the household sector also had a political motivation '. On the one hand, the Labour Party had ' traditional concerns ' for the ' impacts of any price changes on the poor ', ie it was concerned about fuel poverty. Also relevant was recent history regarding VAT on household energy purchases. Until 1993 these had been zero rated. The then Government announced its intention to impose VAT at 8% initially, rising eventually to the standard rate of 17.5%. The 8% rate was introduced, but the political reaction was such that the 17.5% rate was abandoned. In 1997 the incoming Labour administration cut the rate to 5%. According to Pearce: ' The fear of losing votes from price-sensitive householders thus motivated the desire to ring fence ( from the CCL ) the household sector'. As Pearce notes, it was not actually possible to do this - the higher costs faced by CCL impacted businesses would, to some degree, be passed forward to the domestic sector. However, what had to happen with the CCL would be less visible in its impact on households, as well as smaller, than would have been a CCL which did not have this exemption.

Helm (2010) offers two of the same explanations as Pearce - propping up the coal industry, avoidance of a tax on households following the VAT furore. To these he adds: ' the competitiveness of British industry was a key consideration '. It is not actually clear what a unilateral energy tax on British industry does to promote its competitiveness. Helm also sees the hypothecation of some of the CCL revenue for supporting specified technology as ' pork barrel ' politicking at work. And, the Climate Change Agreement provision

created jobs for civil servants, allowed the informational asymmetries between industry and government to be exploited, and, as a result, undermined further the effectiveness of what was supposed to be a market based instrument.  

The design of the CCL was based on recommendations from a government appointed committee headed by Lord Marshall. The Appendix here traces the official record of the evolution of the CCL from the setting up of this committee, through its draft report, its responses to consultation on that draft, its final report, and a finalisation by HM Treasury. While the explanations offered by Pearce and Helm not invalidated, this exercise does suggest that the crucial decision was to go for a downstream tax point, and that this decision followed necessarily from Lord Marshall's terms of reference, which were to design an instrument which would not impact on the household sector. Given the decision for downstream, the decision to go for an energy rather than a carbon tax base appears to have been driven by considerations of administrative simplicity, given the existing overall tax situation.

The requirement that the household sector not be impacted could not, of course, be met, as is acknowledged by Lord Marshall's committee. The design of the CCL did, it was assumed, make this impact less than it would have been under a proper upstream carbon tax. However, it appears that as important as the desire to avoid increasing fuel poverty was the desire to avoid being seen to do anything to increase household bills for direct energy consumption by taxation. The Labour Party was generally understood to have spent so long in opposition largely because it was widely believed to be a high tax party. In the lead-up to the 1997 election the Labour Party was at pains to get across the message that its days as a high tax party were long gone, and went into that election with a pledge not to raise taxes. In the years immediately following the election the new Government was sensitive to opposition and press accusations that, while it did not raise income tax rates, it was now in the business of 'stealth taxes'. Both this, and a genuine concern about fuel poverty, were likely at play in the terms of reference given to Lord Marshall.   

In 1999 the new German Government - a red-green coalition - introduced 'ecological tax reform', which was in some ways similar to the UK's Climate Change Levy. It involved taxing energy sources, including electricity with the revenue used to lower social security contributions. As in the UK, coal received favourable treatment - initially it was not taxed at all. Böcher (2012) asks why there was in Germany this switch from regulatory to price incentive instrument? He also asks why the reform, similarly to the UK, actually kept the existing taxes on mineral oils. Böcher concludes that neither 'naive instrumentalism' nor public choice theory alone provides adequate answers to these questions. Rather he argues that the framework provided in his paper leads to an understanding that:

...a change in the use of environmental policy instruments occurred due to a change in the problem structure of environmental policy, public discourses on instrumental options, and the engagement of actors serving as policy entrepreneurs. However, due to the underlying institutional framework, high levels of uncertainty resulting in distributional conflicts, and power struggles between advocates and opponents of eco-taxation, the German government introduced an instrument that does not represent environmental economic ideals.

The Carbon Price Floor

As noted above, the stated aim is to ensure that the price paid for carbon by UK electricity producers is around £16 per tonne CO2 in 2013, rising to £30 per tonne in 2020 and £70 per tonne in 2030. It is important to be clear that this instrument will only operate in the UK. The officially stated motivation for this unilateral policy instrument is that it is necessary because the carbon price emerging from the EU ETS will not be high enough to bring about the investment in low carbon electricity needed to meet the UK's unilateral emissions reduction target.

There is also concern that the EU ETS based carbon price will not be high enough to meet the EU emissions reduction target. This has led to proposals for EU wide price floor type intervention in the functioning of that market. The previous UK Government opposed such proposals, stating in March 2010 that

....the most effective way of strengthening the carbon price is by limiting the supply of allowances by tightening the cap. Our efforts are focussed on taking forward the work agreed at Copenhagen to secure an ambitious legal treaty including an increase in the EU's overall reduction target from 20% to 30%. This would trigger a review a review of the ETS including tightening of the cap. ( quoted in House of Commons Library, 2012 )    

The 2010 election resulted in the formation of a coalition government, with the two parties forming it producing, in April 2010, a Coalition Agreement setting out the policies to be pursued. This endorsed the previous government's desire to see the EU target raised to 30%, though, in contrast to the statement above, it was implied that this need not be conditional on international developments:

We will push for the EU to demonstrate leadership in tackling international climate change, including by supporting an increase in the EU emission reduction target to 30% by 2020. 

This Coalition Agreement introduced the unilateral floor price:

We will introduce a floor price for carbon, and make efforts to persuade the EU to move toward the full auctioning of ETS permits. ( quoted in House of Commons Library, 2012 ) 

The coalition partners were the Conservatives and the Liberal Democrats. The latter have a long standing pro-environment stance, and, it must be assumed, looked to promote such in negotiating the agreement. The Conservative Party leadership, which did the negotiating, had been seeking to get rid of its image as the 'nasty party', on which basis they would be amenable to a pro-environment programme being adopted. It is doubtful that a Conservative government would have made such a unilateral commitment at the outset.

It may, however, have come to such a commitment in due course. In December 2010 the Climate Change Committee stated that a ' carbon price underpin which reached at least £27/tCO2 ( ie 30 euros per tonne) and rising through the 2020s would provide appropriate signals' for the realisation of the fourth carbon budget. The Government initiated a consultation process in December 2010, and announced its decision in the March 2011 Budget. The publicly available statements of the renewables industries and the nuclear industry generally supported the proposals, which were enacted much as set out in the document issued for consultation. ( see eg House of Commons Library 2012 ).

It has been suggested that HM Treasury, at the least, supported this proposal as a means of insulating the public purse against features of the ERM ( see above ):

It seems highly likely that the Carbon Floor Price is primarily a means for the Treasury to limit its exposure under the proposed contracts for difference. This is because a low carbon price feeds into the wholesale price of electricity making it more likely that the overall wholesale price will be lower than the agreed price in the contract, meaning that the Government will have to pay out. ( Sandbag 2012 )

The floor price as it is being implemented is certainly an additional source of revenue for HM Treasury, and involves taxation which will not be very obvious to voters, though it will raise the price that they pay for electricity.

6. Assessment

Clearly, at both the EU and UK levels, there are a variety of  targets and multiple instruments. In assessing these, the following questions can usefully be distinguished:

1. Are the targets appropriate?

2. Have past targets been met? 

3. Has emissions reduction performance to date been driven by the adopted instruments?

4. Will future targets be met?

5. Are the instruments in use and to be used cost effective?    

While the main concern here is with the UK, some observations on the EU as a whole are in order.

Helm (2009) argues that there is no particular rationale for the EU's numerical targets, and that production based targets are anyway inappropriate. He also argues that having a target for emissions and another one for renewables penetration is contradictory, in as much as the former, where the principal instrument is the EU ETS, represents a 'leave it to the market' approach, whereas the latter is about 'picking winners'. It is generally understood that emissions reductions to date in the EU have been mainly driven by factors other than EU policy instruments. That the EU ETS has exerted little leverage is indicated by the volatile and generally low price for allowances. At the end of 2012 the allowance price was persistently less than 10 euros per tonne (and below 6 euros at the start of December 2012), while informed opinion has it that the price needs to be at least 20 euros per tonne if it is to drive the changes necessary to meet the EU's 20% reduction target. 

Turning now to the UK.

1. Appropriate targets?

The UK's ambitious emissions reduction targets are open to the same type of criticism as that which Helm (2009) makes in regard to the EU - whatever the UK does will have little impact on what matters - global concentrations - and that in relation to that what matters is the emissions that the UK is responsible for rather than emissions originating within the UK's borders. However, in relation to the latter contention it needs to be noted that Kyoto, by which the EU and the UK are bound, went down the production, rather than consumption, route in regard to emissions. It is doubtful that an international agreement could have been reached which worked around what countries' consumption was responsible for, rather than what happened within countries' borders. 

2. Performance to date?

The answer to this question depends on whether or not one accepts the production basis for the accounting. If one does, as required by the Kyoto Protocol and the UNFCCC, emissions have fallen since 1990. However, if things are done on the consumption basis, emissions have risen since 1990. The Department of Energy and Climate Change produces figures on the production basis, while the Department for Environment Food and Rural Affairs produces figures on the consumption basis. A recent paper from the former (Department of Energy and Climate Change 2012b) gives figures for 1990 to 2009 on both the production and consumption bases, and for the basis used in the UK Environmental Accounts published by the Office for National Statistics. On this last basis, the UK's greenhouse gas emissions are recorded as 'emissions caused by UK residents and industry whether in the UK or abroad, but exclude emissions within the UK which can be attributed to overseas residents and businesses'. Emissions measured on the consumption basis are also referred to a being measured on an 'embedded' basis.

According to this paper, over 1990 to 2009, UK greenhouse gas emissions:

fell by 23.0% on the production basis

fell by 19.6% as measured by the Office of National Statistics

rose by 11.6% on the consumption/embedded basis

Another UK Government paper (Department for Environment Food and Rural Affairs 2012) gives figures for the UK's carbon emissions measured on the consumption basis - what it calls the UK's 'carbon footprint' for 1993 to 2010. It shows the carbon footprint increasing from 1993 to 2004, falling to 2009, then rising again in 2010. The share of the footprint associated with imported goods and services rose from 30% in 1993 to 44% in 2010. 

3. Instrument effectiveness?

While there do not appear to be any comprehensive quantified assessments of the extent to which the fall in the UK's production based emissions since 1990 were driven by policy instruments, it does appear to be generally understood that they did not play the major role. The Committee on Climate Change now reports annually on progress with respect to the carbon budgets, and provides estimates of attribution to drivers of emissions reduction - see Committee on Climate Change (2012). Summarising on its website ( http://www.theccc.org.uk/tackling-climate-change/reducing-carbon-emissions/how-the-uk-is-progressing/ accessed 7/03/2013) it said:

Economy-wide greenhouse gas (GHG) emissions fell by 7% in 2011 to 547 MtCO2e. However, only around 0.8% of this resulted from implementing emissions reduction measures. 3% was due to the mild winter temperatures in 2011. Much of the remainder was related to rising energy prices, falling real income and transitory changes in the power generation mix.

4. Future prospects?

Based on 2011 performance, the Committee said:

The UK is currently on track to outperform the first two carbon budgets, largely reflecting the impact of the recession. But the underlying rate of emissions reduction due to low-carbon measures was less than 1% in 2011. Meeting future carbon budgets will require reducing emissions by at least 3% a year. Speeding up progress across the economy will be necessary in future.

As indicated above, there are in place instruments of recent vintage which may not yet be fully effective, and new ones in the pipeline. Among these is the Carbon Price Floor, a measure which the committee had called for. It has been argued that a unilateral UK Carbon Price Floor will be counterproductive at the EU level- see, for examples, Bowen and Rydge (2011), Sandbag (2012), House of Commons Library (2012).   

5. Cost effectiveness?

The economists' case for the superiority of taxes/permits over command and control regulation in relation to carbon dioxide emissions reduction is based on there being, with the former, a single price on emissions across all sources. Even leaving aside the non-price instruments, this is manifestly not the case in the UK. The carbon price varies across agents, and some agents face more than one price.

In November 2011 the UK Government published its estimates of the costs of its energy and climate change policies - Department of Energy and Climate Change (2011), hereafter DECC2011. This document estimated the policy impact on the gas and electricity prices facing UK households and firms, and on gas and electricity expenditures by households and firms. It did not estimate second round effects, the costs to households arising from the higher gas and electricity costs facing firms, and it did not estimate the costs to households associated with any impact on transport fuel costs. It does not appear that a study accounting for all of the, direct and indirect, policy induced costs to households has yet been done. That would require input-output analysis to estimate the cost without behavioural response, or an applied general equilibrium analysis to account for assumed behavioural response.

DECC2011 estimates prices and expenditures with and without its policies. In relation to averages, its results, in terms of  percentage changes, for the policy impact on total expenditures on gas and electricity, 'bills' in its terminology, are:

	
	2011
	2020
	2030

	Household
	2%
	-7%
	-3%

	Medium-sized business user
	18%
	19%
	28%

	Large energy intensive industrial user
	3 to 12%
	2 to 20%
	11 to 34%


DEC2011 notes that energy costs are a small (of the order of 5%) part of total business costs.

In terms of prices facing households, DECC2011, estimates the impact of its policies, in terms of percentage changes, as:

	
	2011
	2020
	2030

	Gas
	5%
	7%
	0%

	Electricity
	15%
	27%
	28%


For households, although prices go up to 2020 and 2030, expenditures falls. According to DEC2011, this is because of the behavioural response of households to increasing prices, to the energy efficiency promoting instruments being introduced, and to measures to help poorer households meet the higher prices. It is important to be clear that the figures here refer to the policy impact on prices and bills which are assumed to be increasing on account of higher production costs for gas and electricity deliveries. 

Clearly, these DECC2011 numbers for policy costs as expenditure increases depend crucially on the assumptions made about behavioural responses to higher prices and energy efficiency directed policy instruments. These assumptions are challenged in some detail in a 2012 report with the title Shortfall, Rebound and Backfire: Can we rely on energy efficiency to offset climate policy costs?  (Renewable Energy Forum Ltd. 2012). This report also argues that DEC2011, and the press releases and ministerial statements based on it, are misleading in focussing on the average impact. According to this report, the figures in DECC2011 show that 65% of households will, as a result of policy, have higher energy bills in 2020.  

A 2010 report by the Centre for Sustainable Energy and Association for the Conservation of Energy ( Preston et al 2010) looked at the distributional implications of the UK Low Carbon Transition Plan, LCTP, published in 2009. The LCTP package differs in detail from the package analysed in DECC2011, but shares its main features. The report considers two methods for recovering the costs of the package - through customer bills, as is the case with the DECC2011 package and as is what is happening, or from income taxation. It finds that while the impact of the former on the average household is 12% higher, the former is less regressive - the lowest income households are actually better-off with income tax financing.

Conclusion

Starting with a blank sheet of paper, it would not be difficult, most economists would believe, to come up with a better policy package for the UK's contribution to climate change mitigation. However, a blank sheet of paper is a luxury that policy makers do not have. At the most basic level, UK climate change policy is circumscribed by the UK's international commitments, which dictate a production rather than a consumption based approach. It is also constrained by EU membership. Given distributional as well as efficiency desiderata, and security of supply and competitiveness concerns, policy making is very complicated. No doubt government failure has impacted on policy outcomes, but the implicit comparison that that school of thought makes with what an economist would do given a blank sheet of paper is surely inappropriate. Actual policies need to be judged against a more reasonable standard, though it is unclear how that might be precisely formulated.   

Appendix : Tracing the route to the CCL
In March 1998 the Chancellor of the Exchequer asked Sir Colin Marshall to examine whether economic instruments had a role to play in pursuit of the UK's Kyoto commitment and its unilateral CO2 target, and if so to advise on implementation. Sir Colin assembled a Task Force of senior public servants from the Treasury, the Department of Environment Transport and the Regions, the Department of Trade and Industry, and HM Customs 

and Excise. This Task Force prepared a paper, Marshall (1998a), setting out its first thoughts and asking specific questions for reply by end July 1998. 'The Marshall Report', Marshall (1998b), was submitted to the Chancellor of the Exchequer in November 1998, by which time Sir Colin had become Lord Marshall. In all essentials the CCL as set out above is as recommended in The Marshall Report.

In Marshall (1999a), prior to seeking answers to question 'Is this potential scope of a tax appropriate in environmental terms?', it is stated that 'It is not Government policy to introduce new taxes on domestic consumption of fuel and power' (p14). As noted below, despite this framing of the question, a substantial minority, mainly economists, of those responding to the consultation document did want to see the domestic sector included in the tax base. In the introduction to The Marshall Report it is stated that:

Given current policy objectives for the domestic sector, the leading option for a tax would, in my view, appear to be a 'downstream' tax on the final use of  energy by industrial/commercial consumers, with the tax rates reflecting (at least in broad terms) the carbon contents of different fuels (Marshall 1999b, p3, emphasis added)

The relevant paragraphs in the body of The Marshall Report are (emphasis in the original):

104. The Task Force has received a number of suggestions on the possible design of a tax. I note, in particular, the ACBE recommendation that any tax introduced should be directed at carbon dioxide emissions by business and domestic users of energy.

105. I can see that this is an attractive option in principle. It would target carbon dioxide emissions directly and, if applied 'upstream' to the use of  primary fuels by industry and commerce (including fuels used by electricity generators in the generation of electricity) could encourage fuel switching on the part of those businesses towards low carbon fuels.

106. However, an 'upstream' tax could conflict with other objectives of Government policy. For social policy reasons, it is the Government's intention not to introduce taxes on domestic consumption of fuel and power. An 'upstream' tax could impact directly on domestic consumers if the electricity generators attempted to pass on the higher costs in the form of higher prices. Even with a complex system of rebates, there would be no way of guaranteeing an exemption for domestic consumers.8 Moreover, a complex system of rebates would add to the regulatory burdens on this sector at a time when the Government is seeking to promote competition and diversity of supply.

Footnote 8. There may, of course be indirect effects on the domestic sector if the effects of a downstream tax get passed on in the form of higher prices. 

107. The stage at which the distinction between industrial/commercial use and domestic consumption is clearest is at the point at which it is sold to the final consumer. This suggests the need to apply the tax 'downstream' on supplies of electricity to final and commercial users, since only at the point of sale is the identity of the final customer known.

108. Given the current policy objectives for the domestic sector, the leading option would therefore appear to be a 'downstream' tax on supplies of energy products and electricity for final use by industrial and commercial consumers.

109. A 'downstream' tax could be collected from the suppliers of energy products to final industrial and commercial users. It would be paid for by the final users, and it may be sensible to include an explicit reference to the tax on energy bills to increase its visibility. Preliminary estimates suggest that that the distribution sector for all energy products involves no more than about 3000 businesses. The vast majority of these will already be registered for VAT. This would facilitate the administration of the tax since the distinction between supplies to business and domestic customers is already made for VAT purposes.

110. A 'downstream' tax would also:

ensure consistent treatment between imported and domestically produced fuels;

help maximise its visibility to final users of energy, thereby increasing the likelihood of it having a significant impact on energy demand and emissions.

It is also the approach advocated in the draft EU Energy Products Directive and that adopted by a number of other EU countries (see Annex B).

111. The main drawback of a 'downstream' tax is that, since input fuels to the generation of electricity would not be taxed, a 'downstream' tax would tend to have less effect on fuel switching in the electricity sector than an 'upstream' tax.

114. I am therefore of the view that any tax should be levied on the basis of a specific tax rate calculated by reference to the carbon content of the fuel consumed or energy used. This is the approach used in other EU countries which have introduced explicit carbon or energy taxes.

Carbon or energy?

115. The tax could be applied to either the carbon or energy content of different fuels used by industrial and commercial customers. A carbon based tax would have the advantage of encouraging some fuel switching (at the margin) amongst final users towards low carbon fuels.

 116. However, given the current structure of the electricity and distribution industries, it would only be possible to determine the carbon content of electricity as a broad average. This may limit the extent to which fuel switching might occur.

117. The alternative would be to apply an energy based tax, on a pence per kilowatt-hour basis, derived from the known energy content of each fuel. This would have the advantage of simplicity, although, by not encouraging fuel switching , would be less effective in environmental terms.

118. The consultation paper issued in June asked respondents for their views on whether a tax should reflect energy or the carbon content of the different fuels. The vast majority of respondents thought that a tax should reflect the carbon content of different fuels rather than being solely targeted at energy use.

119. ............in my view, there is a good case for trying to reflect. at least in broad terms, the carbon content of different fuels in the rates set in order to maximise the emissions savings resulting from the tax.

Calculating a rate for electricity

120. The generation, transmission and distribution of electricity all involve losses of energy. In order to maintain a level playing field with other fuels, with an energy based tax the  rate on electricity should aim to reflect the larger amount of energy input required to deliver the same amount of energy at the point of sale to the final customer. If this were not the case, the tax  could result in switching to electricity from other fuels, which could have an adverse effect on energy use and emissions. This issue may not arise if the tax rates were set to reflect the carbon content of all the input fuels used in the generation, transmission and distribution of electricity. But the issue would arise if the tax rates were set on an energy basis. If the Government did decide to proceed with an energy based tax, it would need to consider carefully the appropriate relativities for the tax rates applying to electricity and other fuels.

Renewables

124. There are good arguments on environmental grounds for offering tax relief to electricity generated from renewable sources. This would be relatively simple to administer in cases where the renewable electricity is supplied direct to the final customer. However, for electricity not supplied directly, it is not possible to identify at the point of supply to the final customer whether the electricity whether the electricity came from a renewable source. ( In effect, a 'downstream' tax would treat electricity generated from renewable sources in the same way as electricity generated from other sources).

Existing mineral oil duties

131. Gas oil and fuel oil are already subject to excise duties. It could be argued that consumers of these products are already receiving price signals to encourage greater efficiency, and that additional signals in the form of a carbon/energy tax are unnecessary. On the other hand, these signals could be undermined if, as a result of a new tax on energy products that excluded mineral oils, oils became relatively cheaper. This would point to retaining the existing differentials. Again, this is an issue which the Government will wish to consider further if it were to decide to proceed with a tax.

As the table showing the rates for the CCL above shows, the Government did decide to exempt oil. In this connection it is of interest that in November 1999 the Chancellor of the Exchequer announced that the fuel duty escalator, by which that duty increased annually at a rate 6% above the inflation rate, was being withdrawn. 

The Marshall Report analyses and comments on the answers it received to its questions in the consultation document regarding the possible coverage of a carbon/energy tax, in Annex A Marshall (1999b). The comments relevant here are:

A.28 Despite the Task Force's remit to look only at new instruments that would apply to the industrial and commercial sector, and the Government's intention not to introduce new taxes on the domestic use of fuel and power, a consistent proportion of respondents in all sectors (between a third and a half) thought that any new tax should extend to domestic and/or transport sectors.

A.29 Respondents were also asked whether they agreed with the Task Force's analysis that the requirement to exempt the domestic sector pointed to applying any tax downstream, on final energy use by industrial and commercial customers. A majority of respondents considered that the domestic sector should not be exempted.

A.30 Some respondents thought that an upstream tax could be made to exempt the domestic sector (although without necessarily suggesting how this might be done). Those who did suggest ways to operate an upstream tax with exemption for the domestic sector tended to suggest that the electricity supplier would be compensated on the basis of the amount of electricity sold to domestic consumers (identified through the VAT system). The complexity and potential increase in regulation of a scheme like this was generally recognised. So was the inability of guaranteeing that some domestic bills would not rise.

A.31 More respondents thought that a tax should reflect carbon content of fuels rather than being solely targeted at energy use. Some noted that, with a downstream tax, only the average value of electricity would be captured.

It is clear that the Task Force was aware of the implications of its recommendations in regard to downstream rather than upstream taxation, and that it drew attention to the implications of energy rather than carbon content of 

the tax base. It is also clear that the decision to recommend downstream taxation was the direct consequence of acceptance of a design brief which required that there be no obvious impact on the domestic sector. As noted in the 

text here, and as acknowledged at Footnote 8 from the Marshall Report quoted above, the CCL will impact on the domestic sector. As to why the government opted for energy rather than carbon as the basis for the tax,  the 

answer is given in HM Customs and Excise (1999) (emphasis in the original):

5.2 The Government is aware of the attractions, in principle, for structuring the levy so that it reflects the carbon content of different fuels. However, as recognised in Lord Marshall's report, given the current structure of the electricity and distribution industries, it is only possible to determine the carbon content of electricity as a broad average. On that basis, the additional fuel switching that would be induced by such as (sic) approach is likely to be limited.

5.3 Structuring the levy with regard to the energy content of different fuels has the advantage of simplicity. It would also be consistent the 1998 Review of Energy Sources for Power generation. This identified distortions in the generation market as a potential threat to the security and diversity of energy supplies and announced a programme of reform to ensure fair competition between fuels. In the light of these considerations, the Government therefore intends to use the energy content of  fuels as the basis of the levy.   

It should be noted that the problem of 'determining the carbon content of  electricity as a broad average' only arises given that it is necessary to tax electricity, which in turn is necessary only given the decision to go for 

downstream, as opposed to upstream, taxation. And, the decision for downstream follows from the desire not to have an obvious impact on the domestic sector, given The Marshall Report's assessment of the difficulties of insulating the domestic from the direct impact of an upstream, primary energy, tax – see 106 and A30 above. 

In regard to references to current policy objectives for the domestic sector in the consultation document and The Marshall Report, the government's draft climate change programme document, DETR (2000), says (para 13, chapter 4, section II):

Lord Marshall was only asked to look at the business sector, as the Government is keen not to add to the significant problem of fuel poverty in this country by applying an instrument like the levy to the domestic sector
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