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Chapter 2: Climate science, international 
and EU circumstances

Introduction 
The Climate Change Act requires the Committee to consider a range of factors when advising 
on carbon budgets (see Box 1.1 in Chapter 1). 

In the first part of our fourth carbon budget review, published in November 20131, we assessed 
changes in climate science, international and EU circumstances. 

We concluded that there has been no significant change in circumstances upon which the 
fourth carbon budget was set. In these respects there is therefore no basis to support a 
change in the budget.

This chapter recaps how we reflect climate science, international and EU circumstances in 
designing carbon budgets and our latest assessment of these criteria, as set out in part one of 
the review.

1 CCC (2013) Fourth Carbon Budget Review – part 1: Assessment of climate risk and the international response http://www.theccc.org.uk/publication/fourth-carbon-budget-review-
part-1
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Approach to designing carbon budgets 
Climate science, international circumstances and EU pathways are reflected in the design of the 
fourth carbon budget as follows:

Climate science

• Our advice reflects a climate objective: to limit central estimates of 21st Century global 
temperature rise to as close to 2°C above pre-industrial levels as possible, and to keep the 
probability of an extremely dangerous 4°C rise at very low levels.

• Global pathways which meet this objective embody peaking of emissions around 2020, 
followed by rapid reductions, such that they are halved by 2050 and further reduced 
thereafter.

• The UK’s 2050 target reflects global average per capita emissions consistent with these 
pathways, and an assumption that it is unlikely a future global deal would be agreed in 
which the UK and other developed countries have per capita emissions above this level. 
This requires at least an 80% reduction in UK emissions relative to 1990.

• The carbon budgets are designed to reflect the cost-effective path to the statutory 2050 
target (see Chapter 3).

International circumstances

• We consider actions other countries are taking and therefore if the UK’s fourth carbon 
budget puts it out of step with the rest of the world, including any implications for 
competitiveness risks (see Section 2 in Chapter 4). 

• Given these actions and progress in the UN talks, we assess the feasibility of global emissions 
pathways required to deliver our climate objective, and whether this is a suitable basis for policy. 

EU pathways

• EU ambition through the 2020s helps shape the cost-effective path to the UK’s 2050 target, 
given the relationship between EU ambition and the carbon price used to design carbon 
budgets. 

• Under the current accounting rules of the Climate Change Act, the contribution of the 
traded sector, covering power generation and the energy-intensive sectors, to meeting 
carbon budgets is determined by the UK’s share of the cap in the EU Emissions Trading 
System (EU ETS) (see Box 2.1).

• We take account of possible intra-EU competitiveness risks associated with any difference in 
the pace of emissions reductions in the UK and elsewhere in the EU.
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Box 2.1: How carbon budgets are accounted for under the Climate Change Act

The Climate Change Act sets limits on the UK’s ‘net carbon account’ for 2050 and each carbon budget period. 

The net carbon account is calculated by adjusting UK emissions of greenhouse gases for any carbon credits bought or 
sold in international markets by UK firms or the government. 

This means that the Act takes into account that a large proportion of UK emissions are covered by the EU’s Emission 
Trading System (EU ETS), and that these emissions are traded internationally.

UK emissions can therefore be separated into those that are traded internationally (the ‘traded sector’), and those that 
are not traded internationally (the ‘non-traded sector’). 

• Non-traded sector. Emissions in the non-traded sector (i.e. transport, buildings, agriculture, non-CO2 greenhouse 
gases) are, for the purposes of carbon budgets, counted equal to those sectors’ actual emissions. There is no automatic 
adjustment for international trading since these sectors are not currently covered by any international trading systems.

• Traded sector. Emissions in the traded sector are those that are covered by the EU ETS (i.e. power generation, 
energy-intensive industry and domestic aviation). These emissions are adjusted to take account of any trading of 
emission permits across the EU.

– The UK has a share of the EU ETS cap. This is defined by the UK’s share of each of the three elements of the cap 
(i.e. freely allocated allowances, auctioned allowances and allowances allocated from the new entrant reserve). 
This cap determines the traded sector part of the carbon budget.

– If UK emissions in the traded sector are above the level of the UK’s cap, then UK firms must purchase EU ETS 
permits to cover the difference between actual emissions and the cap. Similarly, if emissions are below the level 
of the cap then UK firms can sell this difference in permits to firms in other countries.

By definition, after accounting for buying/selling of permits, UK net emissions are therefore always equal to the UK’s 
cap. The traded sector part of the budget will always be exactly met, whatever the actual level of UK emissions,  
so long as the budget is aligned to the cap.

A key question for the review is therefore whether the currently legislated budget is aligned to the possible EU ETS 
cap for the 2020s. As we set out below, this cap is yet to be agreed, with the current budget aligned to the low end of 
ambition being discussed.

It remains important to reduce emissions in the traded sector, given the value of these reductions as reflected in the 
carbon price and the importance of a decarbonised power sector to meeting the 2050 target.

Whether the budget is met overall will be determined by the combination of the UK’s share of the EU ETS cap for the 
traded part of the economy, and actual UK emissions in the non-traded part of the economy. 

Latest assessment of climate science, international and EU circumstances

In the first part of our fourth carbon budget review, published in November 20132, we assessed 
changes in climate science, international and EU circumstances. 

We concluded that there has been no significant change in circumstances upon which the 
fourth carbon budget was set. In these respects there is therefore no basis to support a 
change in the budget.

2 CCC (2013) Fourth Carbon Budget Review – part 1: Assessment of climate risk and the international response http://www.theccc.org.uk/publication/fourth-carbon-budget-review-part-1



22 Fourth Carbon Budget Review – part 2 | The cost effective path to the 2050 target | Committee on Climate Change

Climate science

• The latest evidence generally gives more confidence in the reality of climate change, in its 
cause and in projections for the future. For example, the IPCC’s Fifth Assessment concludes 
that warming of the climate system since the mid-20th Century is unequivocal, and it is 
extremely likely that human activity is the dominant cause.

• The recent slowdown in surface temperature rise can be explained in terms of short-term 
fluctuations and cooling from other natural factors. Similar periods occurred in the 20th 
Century, and they are consistent with longer-term warming.

• Recent assessments of the likely temperature change in response to greenhouse gas 
concentrations confirm previous ones. In particular, the IPCC provides the same likely range 
for climate sensitivity as in its first three assessments in 1990, 1995 and 2001, with a slight 
revision from the fourth assessment in 2007.

• In a scenario where global greenhouse gas emissions were to continue to increase 
throughout the century, it is likely that global temperature will increase by 4°C or more 
above pre-industrial levels.

• The latest evidence on risks and damages reinforces our climate objective: to limit central 
estimates of warming to as close to 2°C as possible, and keep the probability of an 
extremely dangerous rise of around 4°C to very low levels. To achieve this, global emissions 
should peak around 2020 followed by rapid cuts, such that emissions are halved by 2050 
and fall further thereafter. Delaying peaking to 2030 would raise the costs and risks of 
achieving the objective, and probably make it unattainable.

International circumstances

• Progress towards a global deal has been slow but broadly as expected when the fourth 
carbon budget was set. Since 2010 the UN has formally adopted an objective to limit 
warming to 2°C, and is working towards an agreement aimed at peaking and reducing 
emissions consistent with this goal. The agreed aim is to resolve that process in Paris at the 
end of 2015.

• The UK is not acting alone. Many countries have made ambitious commitments to reduce 
emissions, and are beginning to deliver against these commitments. While there have 
been backward steps in some countries, there is now widespread coverage by low-carbon 
policies of major emitting sectors around the world. This provides a good basis for agreeing 
and implementing an ambitious global deal.

– Amongst the major emitters, China (29% of global CO2 emissions) has made significant 
progress on low-carbon investment. It has made commitments to reduce carbon 
intensity by 40-45% from 2005 to 2020, and introduced policies to deliver this as part of 
the 12th five-year plan. With ongoing action, China’s emissions could peak in the early-to-
mid 2020s.
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– The United States (16% of global CO2 emissions) has a good chance of delivering its 
Copenhagen Accord commitment to reduce 2020 emissions by 17% on 2005 levels. 
Going beyond this, there is a major challenge to develop and implement approaches  
to drive further cuts required through the 2020s.

– Commitments comparable to the UK’s have been made by a range of developed and 
developing countries: Germany in terms of medium-term emissions reduction; China and 
the US against a 2005 baseline on the basis of carbon-intensity; the US, Japan, the EU and 
Mexico in terms of 2050 commitments.

– Some countries have made backward steps (e.g. Canada, Australia, Japan), albeit often 
with ongoing progress behind headline developments. For example, Canada has 
withdrawn from the Kyoto Protocol but has adopted stretching vehicle fuel efficiency 
standards and regional carbon trading systems/taxes. 

– Coverage of low-carbon laws and policies has increased internationally. Legally-binding 
legislation requiring emissions reduction has been passed in South Korea and Mexico; 
global coverage of carbon pricing is now 20% of non-transport emissions and rising 
(e.g. this has been introduced in parts of China and the US); vehicle standards now cover 
around 80% of global emissions from road transport. 

• Our climate objective and the global emissions reduction required to achieve it remain 
feasible, but challenging. These remain an appropriate basis for policy, both because of the 
very significant risks associated with dangerous climate change and the costs of delayed-
action pathways. An ambitious fourth carbon budget is important to the global process 
because of the key role of the UK in securing an effective global agreement.

EU circumstances

• EU ambition for both 2020 and 2030 are relevant for the path through the 2020s and 
therefore to the fourth carbon budget.

• In relation to 2020, the fourth carbon budget is consistent with the current EU target 
for a 20% reduction relative to 1990. If a 30% target were to be agreed, which is the UK 
Government’s objective, tightening of the budget might be justified.

• In relation to 2030, negotiations are ongoing, with various options being considered;  
the legislated budget is towards the low end of ambition being discussed.

– The EC’s Low-Carbon Roadmap, published in 2011, identifies cost-effective 
decarbonisation pathways, and suggests at least a 40% reduction in EU emissions in 
2030 relative to 1990. These pathways broadly match the ambition in the fourth carbon 
budget, both in terms of the underlying cost-effective UK path and the UK’s share of a 
resulting EU ETS cap.
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– The range currently being discussed for EU ambition in 2030 goes beyond this.  
For example, the Government has stated a negotiating position to secure an EU 
emissions reduction of 30% in 2020 and 50% in 2030 relative to 1990 in the context  
of an effective global deal; this would require a tightening of the fourth carbon budget.

• There is a default trajectory for the EU ETS cap. This applies should the negotiations fail  
to agree a new package, and continues the slow rate of decline from the pre-2020 phase. 
A strategy of aligning to this now and then realigning later once an EU package is agreed 
would not be legal, practical or sensible:

– It would amount to a change in the budget without a corresponding change in 
circumstances and would represent a significant departure from the cost-effective path 
to the 2050 target. As such, it would not meet the criteria under the Climate Change Act.

– The precise level of carbon budget implied by the default trajectory is unclear, given  
that the detailed rules for calculating the UK share of the EU ETS cap in the 2020s are  
not yet known.

– Such a strategy and the frequent changes in the budget that it entails would undermine 
investor confidence. Moreover, it would undermine credibility of the UK in EU 
negotiations.

– It would not offer any benefits for competitiveness or a more favourable share for the  
UK when negotiating how EU-wide targets are split across countries.

• 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.

Next steps and implications for designing the fourth carbon budget
We will continue to monitor climate science, international circumstances and EU pathways 
as part of our ongoing statutory work and draw out any implications for carbon budgets as 
appropriate. 

In the particular case of the EU, this should be regarded as our advice on current 
circumstances. If and when there are developments, we will provide further advice, consistent 
with the Climate Change Act, on whether this constitutes a significant change in the 
circumstances upon which the budget was set and if a change in the budget to tighten or 
loosen it would be appropriate.

Our assessment of the cost-effectiveness of the fourth carbon budget depends on 
assumptions over the international carbon price, which in turn depends on uncertain 
international and EU action to reduce emissions. 

In this report we use DECC’s long-term carbon values, which are consistent with a range of 
scenarios for global and EU emissions (see Box 3.1 in Chapter 3), to assess the cost-effective 
pathway for UK emissions through the 2020s, to which we now turn.
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