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Executive summary

The fourth carbon budget was legislated in June 2011. It covers the period 2023-27,  
and commits the UK to reduce greenhouse gas emissions by 32% in 2025 on 2012 levels  
(50% on 1990 levels). It reflects our best estimate of the cost-effective path to meeting the 
2050 target in the Climate Change Act (i.e. to reduce emissions by at least 80% relative to 1990), 
taking into account the criteria in the Act. These include impacts on energy affordability and 
fuel poverty, competitiveness, energy security, the public finances and circumstances in the 
devolved administrations.

As part of the agreement to set the budget, the Government scheduled a review for 2014.  
The Act sets out the basis for the review: it must be based on advice from the Committee and 
the budget can only be changed if “there have been significant changes affecting the basis on 
which the previous decision was made” (i.e. something has happened such that the budget is 
no longer cost-effective, or the impacts from meeting it have become prohibitive).

Our overall advice is that there has been no significant change in circumstances as 
specified in the Climate Change Act and therefore the budget should not and cannot 
be changed under the terms of the Act.

We published the first part of our advice in November 20131. This covered climate science, 
international action, and developments in the EU. We concluded:

• Climate science. If global emissions were to continue to increase throughout the century 
it is likely that global temperature would rise by 4°C or more. In order to limit risks of 
dangerous climate change and preserve close to a 50% chance of keeping temperature rise 
below 2°C, it is necessary that global emissions peak around 2020, with deep cuts through 
the 2020s and in the following decades. The currently legislated budget is a minimum UK 
contribution to this global emissions pathway.

• International action. The UK is not acting alone. While the UN process is moving slowly 
and there have been backward steps in some countries (e.g. Australia), many countries 
around the world have made commitments comparable to the UK and are acting to reduce 
emissions. These include the largest emitters (i.e. China, the US and the EU, accounting for 
57% of global emissions). Required global emissions cuts consistent with limiting warming 
to 2°C are still feasible if very challenging, and remain an appropriate basis for UK policy. 

• EU developments. The fourth carbon budget is at the low end of the range of ambition 
currently being discussed by the EU for emissions pathways through the 2020s. If the UK 
Government is successful in achieving its stated objectives in these EU discussions,  
the budget would have to be tightened significantly. 

1 CCC (November 2013) Fourth Carbon Budget Review – part 1: Assessment of climate risk and the international response. Available at www.theccc.org.uk
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This report completes our advice. It includes an updated assessment of the cost-effective path 
to meeting the 2050 target (i.e. the lowest cost path to the target, which formed the basis for 
the legislated budget) and the wider social and economic impacts associated with this path.

Our conclusion is that the budget remains feasible and economically sensible, and continues to 
have manageable impacts. This reinforces the conclusion from the first part of our advice that 
there is no legal or economic basis to change the budget at this time. 

• Feasibility of the budget. The budget can be met based on more prudent assumptions 
on implementation of measures than in our original advice (e.g. lower assumed uptake of 
heat pumps and more limited contribution from solid wall insulation). This is because official 
projections of energy demand have been revised down to reflect updated evidence on 
key demand drivers and improved approaches to projecting emissions in line with previous 
Committee advice. 

• Cost savings of early action. The budget provides insurance against risks of dangerous 
climate change and rising energy bills. It offers significant cost savings relative to a path 
where action to reduce emissions is delayed until the 2030s. We estimate that the saving 
could be over £100 billion in present value terms under central assumptions about fossil 
fuel and carbon prices, allowing for expected impacts of shale gas; in a world of high fossil 
fuel prices, the benefit could be as high as £200 billion. Even with low fossil fuel or carbon 
prices, the budget would offer a cost saving compared to an alternative path where action 
to reduce emissions is delayed. 

• Social and economic impacts from meeting the budget. Our assessment of the 
budget’s impacts on the circumstances specified in the Climate Change Act is broadly 
unchanged from our original advice. Impacts on energy affordability, fuel poverty, 
competitiveness and the public finances are important but manageable. For example, 
incremental affordability and fuel poverty impacts are small, with scope to offset these 
through energy efficiency improvement; competitiveness impacts can be addressed under 
current policies for energy-intensive industries, provided these are clarified and extended. 
In the long run (e.g. after 2030) the budget offers benefits in terms of lower electricity and 
energy prices than would ensue without early decarbonisation.

• Keeping the budget at its current level. Our updated best estimate of the cost-effective 
path to the 2050 target implies a larger reduction in emissions in the 2020s than required 
by the budget. This could imply that a tighter budget (i.e. requiring a larger emissions 
reduction) is appropriate. However, it would be premature to tighten the budget now, 
given uncertainties over: the cost-effective path, EU emissions targets for the 2020s and 
the precise path for UK power sector decarbonisation under the Electricity Market Reform. 
Any change now would require a further change later, once these issues are resolved, and 
frequent budget changes would undermine the certainty that they are meant to provide. 

The Government has rightly considered it essential that the UK continues to push for an 
ambitious EU 2030 package. The UK has an important role in these discussions and an 
ambitious package is required as part of an effective global response to climate change.
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If the UK Government is successful in achieving its objectives in the EU, then the fourth carbon 
budget would have to be tightened under the current accounting rules of the Climate Change 
Act. Under these rules, UK emissions for those sectors covered by the EU Emissions Trading 
System (i.e. power generation and energy-intensive industry) are defined by the UK’s share of 
the EU ETS cap. 

Such a tightening would have the consequence of aligning the budget with our central 
expectation of the cost-effective path to meeting the 2050 target. 

On the domestic front, an early confirmation of the fourth carbon budget at its current level 
would help to improve the currently poor conditions for low-carbon investment and to 
overcome the manifest uncertainties which have arisen in the energy sector. It would allow UK 
firms to position themselves to compete and prosper in growing markets for low-carbon goods 
and services.

It is appropriate to aim to implement the full set of cost-effective measures. In particular, it 
is important to implement the Electricity Market Reform to achieve deep decarbonisation 
of the power sector through ongoing investment in a portfolio of low-carbon generation 
technologies through the 2020s, given the significant economic benefit that this offers.

This aim could then be reflected in the fourth and fifth carbon budgets when uncertainties 
about EU ambition are resolved, and when a target for power sector decarbonisation is set in 
2016 as provided for in the Energy Bill. 

The cost-effective path to the 2050 target
The cost-effective path to meeting the 2050 target in the Climate Change Act 
embodies deep emissions cuts through the 2020s – following this path offers cost 
savings and other benefits in a carbon-constrained world.

• The cost-effective path. Our updated assessment is that the cost-effective path embodies 
lower emissions than in our original advice, even though we now make more prudent 
assumptions on the uptake and effectiveness of some low-carbon measures. This provides 
more confidence that the budget can be met. 

– Our original advice suggested that the budget could be met through deep 
decarbonisation of the power sector, energy efficiency improvement in buildings and 
in vehicles, some electrification of heat and transport and some efficiency measures in 
industry and agriculture.

– Our updated assessment of abatement potential is more prudent than our original 
advice, reflecting barriers to uptake and factors which affect the economics of low-
carbon measures. For example, we now assume lower numbers of heat pumps in the 
residential sector and lower emissions cuts from solid wall insulation.

– New official projections suggest lower energy demand and emissions than previously 
expected, given slow economic growth since 2010 and improvements in projection 
methodologies to reflect current data and historic trends more robustly.
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– Taken together these new assumptions imply a lower level of emissions in the 2020s than 
in our original advice, providing more confidence that the budget can be met. 

• Cost savings relative to delayed action. Following the cost-effective path for emissions 
reduction through the 2020s offers significant long-run savings relative to an alternative path 
where action to reduce emissions is delayed until the 2030s; this conclusion is robust across a 
wide range of plausible scenarios. It does not add to costs in the period prior to 2020.

– Cutting emissions through the 2020s rather than delaying this to the 2030s offers cost 
savings of over £100 billion in present value terms under central case assumptions about 
fossil fuel and carbon prices, with much higher savings in a high fossil fuel or high carbon 
price world (e.g. up to £200 billion). 

– Only if there were a significant departure from the climate objective and fossil fuel prices 
are much lower than current levels would the budget entail significant costs over a 
delayed action path. A departure from the climate objective would be contrary to the 
agreed UN position and much lower fossil fuel prices would be counter to expectations. 

– In the near term, specifically in the period prior to 2020, cutting emissions in line with 
the cost-effective path implies no additional costs over and above those associated with 
policies to which the Government has already committed, and which are independent of 
the fourth carbon budget. 

• Security of supply. As North Sea reserves become depleted, the UK is becoming more 
reliant on imported fossil fuels, in some cases from countries with geopolitical risks to 
supply. Investment in low-carbon technologies will reduce this reliance and increase energy 
sovereignty. This would complement any security of supply benefit from UK shale gas. In 
the power sector, increased reliance on intermittent sources of generation like wind power 
is manageable at low cost through a combination of demand flexibility, energy storage, 
interconnection and balancing generation.

• Quality of life. There are various broader benefits associated with cutting emissions in the 
2020s. For example, our scenario for meeting the fourth carbon budget implies: improved 
air quality from reduced burning of fossil fuels; reduced noise pollution resulting from 
improved glazing, electric vehicle use and reduced traffic; improved health and reduced 
congestion from rationalisation of car journeys and more active travel (i.e. walking and 
cycling). These benefits are likely to be much greater than potential negative impacts,  
such as the visual impact of wind turbines.
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Impacts of the fourth carbon budget
Wider social and economic impacts associated with the cost-effective path for 
emissions reduction remain manageable and have not significantly changed since  
the budget was legislated. 

• Affordability. The evidence shows that support for low-carbon technologies have 
contributed only a small proportion of the large energy bill increases since 2004. While there 
will be some further increases in future, incremental impacts associated with the fourth 
carbon budget are small.

– Annual energy bills for the average dual-fuel household included support for low-carbon 
technologies of £35 in 2012, with an additional £50 to support energy efficiency improvement, 
often in fuel poor households. The overall rise in energy bills since 2004 has been much 
larger at £500 per household, mainly due to increases in the international price of gas.

– Further bill increases announced for 2013/14 include only around £10 for support of 
investment in low-carbon power generation (i.e. this now costs £45 per household). 
Given recent announcements by the Government aimed at limiting the bill impact of 
energy efficiency funding, other factors are driving the much larger announced bill 
increases for this year. 

– Support for low-carbon technologies will add a further £85 to bills by 2020 (through the 
EU Emissions Trading System and UK Carbon Price Floor, the Renewables Obligation, 
Feed-In Tariffs and Electricity Market Reform). This would bring the total cost to £130 per 
household, alongside the £50 funding for energy efficiency. £30 of this cost reflects the 
carbon price, which will raise around £2-3 billion in tax revenue. 

– We estimate that the further cost of power sector decarbonisation through the 2020s 
would be small compared to the wider uncertainties – around £20 over and above 
policies to which the Government is already committed. Delivering it offers the 
opportunity for falling bills thereafter.

• Fuel poverty. Potential negative impacts of carbon budgets can be offset by appropriate 
targeting of energy efficiency policies. However, additional policies are needed for the 
Government to achieve its targets for reducing the number of households in fuel poverty. 
There is a particular issue for electrically-heated households, where further Government 
action is urgently needed given the disproportionate impacts of support for low-carbon 
power generation on this group.

• Competitiveness. The Committee has done extensive work to assess the impact of  
low-carbon policies on competitiveness. Our conclusion is that there has been no significant 
industry relocation to date as a result of low-carbon policies and there is no reason to 
expect this in future, given policies currently in place to limit competitiveness risks.  
Further detail on policy implementation, and extension of compensation policies to 2020 
and beyond, is desirable in order to ensure this remains the case and to provide confidence 
to investors. Although there may be restructuring and relocation of industry in future, there 
is no evidence to support arguments that this is the result of the UK’s low-carbon policies. 
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• Fiscal. Impacts of the carbon budget on the public finances are foreseeable and 
manageable. Some measures will bring increased revenues (e.g. the EU Emissions Trading 
System and the Carbon Price Floor), offsetting others which will erode the current tax base 
(e.g. improved energy efficiency of cars reducing receipts of road fuel duty). Others will 
require adjustments in current bands to preserve revenues (e.g. Vehicle Excise Duty).

• Scotland, Wales and Northern Ireland. The devolved administrations have introduced 
policy measures and targets that will support delivery of the fourth carbon budget.  
To deliver their own targets, which for Scotland are more stretching than the fourth  
carbon budget, it will be important that the UK does not weaken ambition in the  
currently legislated budget.

Conclusions
We conclude that there is no legal or economic case to loosen the budget. This would run 
counter to our updated assessment of the likely cost-effective path to the 2050 target in the 
Climate Change Act, which involves larger emissions reductions than required to meet the 
budget. Neither could a case be justified by impacts in relation to the criteria listed in the Act, 
which continue to be manageable, nor by EU developments, given that the budget is at the 
low end of EU ambition currently being discussed. Furthermore, any proposal to loosen the 
budget would undermine credibility of the UK in EU and international negotiations and further 
undermine already fragile investment conditions, particularly as such a proposal would be 
counter to the available evidence.

Whilst there could be some value in tightening the budget, we have concluded that the 
evidence is not sufficient to justify this at the current time and that keeping it at the current 
level will improve the currently poor conditions for investment in low-carbon technologies.

• Non-traded sector (i.e. emissions outside the EU Emissions Trading System – transport, 
buildings, agriculture and non-CO2 greenhouse gases). If all cost-effective measures were to 
be implemented, our best estimate is that this would result in outperformance of this part 
of the budget by around 4%. However, this is within the likely margin of error and could 
provide flexibility to deal with uncertainties including the pace and cost at which low-
carbon measures can be delivered, how the UK population and economy will grow and 
how these will translate to energy demand and emissions.

• Traded sector (i.e. emissions from those sectors of the economy covered by the EU ETS 
– power generation and energy-intensive industry). The current accounting rules of the 
Climate Change Act require that this part of the budget should be aligned with the EU ETS 
path through the 2020s, once this is agreed. While current discussions in the EU suggest 
a tightening of the budget may be required, the negotiations are ongoing and further 
decisions are required before the budget can be aligned. From a domestic perspective,  
a judgement on any budget revision should be taken together with setting a target for 
power sector decarbonisation; the Government and Parliament have decided that any 
power sector decarbonisation target should be set in 2016 alongside the fifth carbon 
budget (covering 2028-32). 
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• Investor confidence. We have received the clear message from a wide range of business 
stakeholders that there is a benefit in sticking with the currently legislated budget, and that 
any change to this could undermine the certainty that the budget provides.

We therefore recommend that the budget is kept at the currently legislated level, and that 
the Government should aim for full implementation of cost-effective measures in the 2020s, 
including power sector decarbonisation, improved energy efficiency and early electrification  
of heat and transport.

An early confirmation of the budget at its current level would help to improve currently poor 
conditions for low-carbon investment and to reduce present uncertainties in the energy sector. 
It would provide a positive signal to UK firms and support the transition of existing industries 
employing large numbers of people to compete in markets for low-carbon goods and 
services, thereby helping to avoid potential structural costs. 

It remains necessary to monitor all of the factors upon which the budget was determined.  
Of particular importance will be progress towards EU and international agreements over the 
next two years.

• If the Government achieves its objective in negotiations over the EU package for 2030  
(i.e. if the EU adopts a target for a 50% cut relative to 1990 in the context of a global 
agreement) then the fourth carbon budget will need to be tightened.

• If there were to be a complete failure in the EU negotiations, then the default trajectory for 
the EU ETS from the 2009 EU ETS Directive would be adopted as the EU path for the 2020s. 
This could require a small change in the fourth carbon budget or could be managed within 
existing budget flexibilities. 

• The United Nations process is aiming to agree a global deal in Paris at the end of 2015 to 
reduce emissions consistent with limiting global temperature rise to 2°C. If this is to be 
effective it is likely to require a higher emissions reduction from the UK than currently 
legislated under the fourth carbon budget. 

It is also necessary to develop approaches more generally for managing uncertainty about the 
feasibility and costs of low-carbon measures.

• Our assessment of the cost-effective path to meeting the 2050 target is our best estimate  
at this time. As such, it is an appropriate basis for current policy.

• The analysis in the report highlights uncertainties related to emissions projections and 
feasibility and costs associated with low-carbon measures. As we get new information in 
these respects, it may be appropriate to aim for a different balance between measures.

• This uncertainty should be reflected in approaches to meeting carbon budgets. For example, 
it will be important to consider under what circumstances it would be appropriate to meet 
carbon budgets through the purchase of carbon credits rather than by reducing emissions in 
the UK, or through banking outperformance from earlier budgets. It may also be appropriate 
to aim to outperform budgets.
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• Uncertainty should also be reflected in policy design. The level of ambition in policies 
should reflect the best understanding of the cost-effective path, while allowing some 
flexibility to adjust ambition should this understanding change.

The Committee will continue to monitor all the circumstances relevant to carbon budgets as 
part of our ongoing statutory work and will draw out implications as appropriate for existing 
budgets and how they are met. If not before, we will publish an assessment of these factors 
in 2015, when we provide advice on the fifth carbon budget (2028-32) and the 2030 target for 
power sector decarbonisation.

In the meantime the Government should continue developing its policies to build a 
low-carbon economy. In particular it should ensure that the Electricity Market Reform is 
implemented such that it achieves deep decarbonisation of the power sector by 2030, that 
policies to drive energy efficiency improvement are effective, and that policies to support 
uptake of renewable heat and low-carbon vehicles are extended into the 2020s.

We will report on existing policies and requirements for the future in our 2014 progress report 
to Parliament, as part of our statutory assessment of the first carbon budget period.

We set out the analysis that underpins our conclusions in four chapters:

1. Approach to the fourth carbon budget review

2. Climate science, international and EU circumstances

3. The cost-effective path to the 2050 target

4. Impacts of the fourth carbon budget
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