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Chapter 4: Impacts of the fourth  
carbon budget

Introduction and key messages
The Climate Change Act requires that we consider the following additional matters in 
our advice:

• social circumstances, and in particular the likely impact on fuel poverty;

• economic circumstances, and in particular the likely impact on the economy and the 
competitiveness of particular sectors of the economy;

• fiscal circumstances, and in particular the likely impact on taxation, public spending and 
public borrowing; 

• energy policy, and in particular the likely impact on energy supplies and the carbon and 
energy intensity of the economy;

• differences in circumstances between England, Wales, Scotland and Northern Ireland.

This chapter updates our 2010 findings in these areas, and summarises analysis on energy 
affordability and competitiveness which we have since published1.

Our overall conclusion is that the impacts of the budget are manageable across the range of 
legislated criteria given appropriate policy responses; and that the circumstances with respect 
to these criteria have not significantly changed since the budget was legislated. Therefore the 
budget should not and cannot be changed on the basis of impacts across these matters.

Our conclusions on the specific matters are:

• Social circumstances – energy affordability and fuel poverty: The circumstances  
under which the budget was set with regard to energy affordability and fuel poverty  
remain unchanged, and therefore there is no basis to change the budget in these respects.  
Specific impacts related to the fourth budget (i.e. rather than impacts related to existing 
policies to 2020) are very small. If anything, the additional flexibility in the budget that we 
identify in Chapter 3 provides more opportunity to address these impacts.

1 CCC (2013) Reducing the UK’s carbon footprint and managing competitiveness risks available at http://www.theccc.org.uk/publication/carbon-footprint-and-competitiveness/
 CCC (2013) Energy prices and bills – impacts of meeting carbon budgets available at http://www.theccc.org.uk/publication/energy-prices-and-bills-impacts-of-meeting-carbon-

budgets/

http://www.theccc.org.uk/publication/carbon-footprint-and-competitiveness/
http://www.theccc.org.uk/publication/energy-prices-and-bills-impacts-of-meeting-carbon-budgets/
http://www.theccc.org.uk/publication/energy-prices-and-bills-impacts-of-meeting-carbon-budgets/


Chapter 4: Impacts of the fourth carbon budget  63

• Competitiveness: Our assessment of the competitiveness risks to energy-intensive sectors 
suggests there is no evidence of significant industry relocation due to low-carbon policies 
to date and no reason to expect this in the future. Costs continue to be manageable 
given policies currently in place to limit competitiveness risks. Further detail on policy 
implementation to 2020 and beyond is desirable to ensure this remains the case and to 
provide confidence to investors. The circumstances relating to competitiveness have not 
changed since the fourth carbon budget, and there is no rationale to change the budget on 
this basis.

• Security of supply: There has been no change in the expected impact of the fourth carbon 
budget on security of supply. Low-carbon investment offers benefits for security of supply 
through reduced reliance on imported fuels, while intermittency in power generation can 
be managed. This is unchanged in the light of developments in shale gas, which offers 
additional security of supply benefits, but should not be seen as an alternative to low-carbon 
technologies in this respect. 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.

• Fiscal: There has been no change in the fiscal implications of meeting the fourth carbon 
budget. Our conclusion remains that fiscal impacts from meeting the fourth carbon budget 
are likely to be small and manageable, particularly given scope for rebalancing in the tax 
system over the longer-term.

• National circumstances: Strengthened targets and policy commitments in the devolved 
administrations will help to deliver the fourth carbon budget. Furthermore, the devolved 
administrations continue to be heavily reliant on the fourth carbon budget and associated 
policies to deliver their own targets.

We also include in this chapter an assessment of the wider impacts of the budget including  
on health and the environment. We conclude that there are wider net benefits from actions  
to meet carbon budgets, such as improved air quality, health and reduced noise.  
Recognising these impacts strengthens the case for ambitious action to reduce emissions  
over the next two decades.

We assess each area in turn across six sections:

1. Energy affordability and fuel poverty

2. Competitiveness

3. Security of supply

4 Fiscal impacts

5. Differences in national circumstances within the UK

6. Wider health and environmental impacts
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1. Energy affordability and fuel poverty
In this section, we set out the implications of the fourth carbon budget for energy affordability 
and fuel poverty. We assess impacts of policies to date, likely impacts in the future and scope 
for offsetting these impacts.

Box 4.1 provides a summary of our conclusions and Table 4.1 outlines the bill impacts 
over time.

Box 4.1: Conclusions on affordability and fuel poverty

• Low-carbon policies account for a small part of energy bill increases to date.

• They are likely to lead to a further bill increase of around £85 for the typical dual-fuel household in 2020 compared 
to now. This will pay for investment in low-carbon power generation technologies which offer significant benefits 
and will lead to lower electricity prices in the future.

• During the 2020s, we expect a further £50 increase in bills as the carbon price rises. Decarbonising the power 
sector to around 50 gCO2/kWh would add a further £20.

• There is scope to offset energy bill increases through energy efficiency improvement. Strengthening of policies will 
be required if this is to be achieved in practice.

• Impacts of policies to meet the fourth carbon budget (including energy efficiency programmes) are likely to leave 
the number of households in fuel poverty broadly unchanged but additional polices are required in order to 
reduce the number of households in fuel poverty form currently high levels. 

• The circumstances under which the budget was set with regard to energy affordability and fuel poverty remain 
unchanged, and therefore there is no basis to change the budget in these respects. If anything, the additional 
flexibility in the budget identified in Chapter 3 provides increased opportunity to address these impacts.

Table 4.1: Summary – energy bills impacts of low-carbon policies

2011 prices 2010s
2020s impacts of 

carbon price
2020s additional impact 

fourth carbon budget

With Carbon Price Floor £1002 £50 £20

Without Carbon Price Floor £70+ Up to £75  
(depending on EU ETS)

£20+

2

Residential energy bill increases in recent years

There have been significant increases to household energy bills in the last decade. The total 
annual energy bill for the typical dual-fuel household (i.e. a household using gas for heating 
and electricity for its lights and appliances) increased by £520 (around 85% in nominal terms) 
between 2004 and 2012. The majority of this increase was due to the rising price of gas in the 
international market. Network investment and low-carbon policies each accounted for a small 
part of the increase.

• The annual energy bill for the typical dual-fuel household was around £610 in 2004.

• This increased to around £11303 by 2012, the latest year for which comprehensive data is 
available.

2 From 2011 to 2020. Around £85 from 2014.
3 When calculating the average dual fuel bill, we exclude homes that use electricity for heating. This is different from DECC’s approach whose 2012 average bill estimate is higher at £1279.
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• The increase of £520 between 2004 and 2012 was primarily due to a rise in international gas 
prices, with only £20 of additional funding for policies to support decarbonisation of power 
generation (specifically renewables), around £10 for the carbon price in the EU Emissions 
Trading System and £45 to support energy efficiency improvement, without which bills 
would have increased further for some groups, including those in fuel poverty.

• In 2012, total support for low-carbon generation and the carbon price accounted for only 
around 3% (£35) of the typical household energy bill, while energy efficiency policies 
amounted to another 4% (£50).

Significant further bill increases were announced by suppliers towards the end of 2013. 
However, low-carbon policies account for only a small part of these increases.

• We estimate that they include only around £10 for support of investment in low-carbon 
power generation (£5 to support increased renewables capacity and a similar amount for 
the new Carbon Price Floor). 

• 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. 

Therefore, the story to date is one where low-carbon policies are responsible for only a very 
small part of energy bill increases in recent years. 

Residential energy bill increases under current policies to 2020

Future energy bill increases due to low-carbon policies will occur because of the increasing 
carbon price and increased investment in low-carbon power generation technologies.  
The Government’s intention is that funding for energy efficiency policies will stay broadly 
constant, therefore requiring no energy bill increase, and resulting in bill reductions for those 
groups benefiting from these policies.

Our analysis suggests that low-carbon policies should add around £100 (in real terms, before 
general price inflation) to the annual bill for the typical dual-fuel household from 2012 to 2020:

• £70 would pay for the increase in investment for renewables, Carbon Capture and Storage 
demonstration, upgrading the electricity grid and providing back-up generation to support 
more intermittent generation.

• £30 would be needed to pay for the Carbon Price Floor which the Government expects to 
rise to £32 t/CO2 in 2020. This would raise around £2-3 billion revenue for the Exchequer in 
2020, creating an opportunity for offsetting tax reductions or public spending to mitigate 
energy bill impacts. 

• We assume that funding for energy efficiency measures would stay constant, so that there 
would be no further bill increases.
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There is the opportunity to more than offset this impact through energy efficiency 
improvement (e.g. boiler replacement, insulation measures, more efficient appliances and 
lighting). Whether this opportunity is addressed will depend on policies to encourage energy 
efficiency improvement; we will return to these in our 2014 Parliament report.

Residential energy bill increases between 2020 and 2030

As in the period to 2020, energy bill increases due to low-carbon policies are expected to occur 
via electricity bills, due to investment in low-carbon power generation, and not via increased 
gas bills.

The Government has suggested that the Carbon Price Floor will double from 2020 to 2030 to 
around £76/tCO2. This would add around £50 to the typical household electricity and energy 
bill in 2030 relative to 2020. 

Whether the Carbon Price Floor will be above the carbon price in the EU Emissions Trading 
System (EU ETS) at this time will depend on the level of ambition in EU ETS (see Chapter 2 for 
a summary discussion of EU ambition, and Part 1 of our advice on the fourth carbon budget, 
published in November 2013).

Our analysis suggests that investment in low-carbon power generation through the 2020s to 
achieve an average carbon-intensity of power generation of 50 gCO2/kWh in 2030 (i.e. as in 
the cost-effective path to the 2050 target, see Chapter 3) entails a further cost of up to £20 per 
household in 2030 compared to 2020:

• The need for funding would increase from around £8 billion in 2020 to £11.5 billion in 2025, 
before falling to around £10 billion in 2030. If, as at present, this was to be recovered through 
energy bills, a further £20 would have to be added to the typical household bill from 2020 
to 2030. 

• The smaller increase than in the 2010s reflects that the cost of adding low-carbon 
technologies is expected to be lower as these benefit from learning and cost reduction, 
while the alternative avoided cost of adding gas generation would be higher given the 
rising carbon price.

• There is some flexibility to adjust the 50 gCO2/kWh ambition and still meet the fourth 
carbon budget (see Chapter 3). We will return to the question of whether and when 
lower ambition might be appropriate when advising on the appropriate level of the 2030 
decarbonisation target, expected to be in 2015.

• There is scope to reduce energy bills through the 2020s by improving energy efficiency,  
for example by purchasing more efficient appliances when old appliances reach the end  
of their life. 

Therefore, the incremental affordability impacts associated with cost-effective investment 
through the 2020s are small relative to those under current policies (with or without the 
Carbon Price Floor), and are worth paying in order to access cheaper bills in the long run.
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Fuel poverty impacts due to energy bill increases

Definition and number of households in fuel poverty

Affordability impacts are a particular concern for the large number of households already 
affected by fuel poverty (i.e. those who face high costs to maintain a warm home and often 
cannot afford to heat their home to an adequate level). 

Fuel poverty was an issue long before investment in low-carbon measures began. Government 
fuel poverty statistics go back to 1996 and recorded particularly high levels for that year 
(6.5 million for the UK). The Warm Homes and Energy Conservation Act 2000 places a duty 
on government to have a strategy for making sure no person lives in fuel poverty, as far as 
is reasonably practicable, by 2016. Fuel poverty levels did drop in the early 2000s (Figure 4.1), 
mainly due to energy efficiency improvements and rising incomes, but subsequently increased 
again with rising energy prices. 

Until recently, a household was defined as fuel poor if it needed to spend more than 10% of its 
income on fuel to maintain an adequate level of warmth. The Hills Review, published in 2012, 
suggested that the definition of fuel poverty should be changed to measure the problem 
more accurately and distinguish the problem from poverty in general:

• The Hills Review proposed that households should only be regarded as being in fuel 
poverty when facing a combination of low incomes and higher than typical energy costs 
(i.e. excluding low-income households with low energy costs in energy efficient homes).

• The Hills Review also introduced the concept of a fuel poverty gap, defined as the fuel bill 
reduction that would be required to take fuel poor households out of poverty.

Figure 4.1: Fuel poverty in the UK (1996-2011)
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The Hills definition of fuel poverty has now been adopted for England. However, fuel poverty  
is a partially devolved matter, and the devolved administrations are continuing to use the  
old definition4.

The latest estimate of the number of fuel poor households on the old definition is broadly the same 
as the 2008 level we reported in our 2010 advice on the fourth carbon budget (Figure 4.1). The 
proportion of fuel poor households in the devolved administrations is higher than the UK average:

• Based on the old ‘10%’ definition, in our advice on the fourth carbon budget we reported 
4.5 million households were living in fuel poverty in 2008.

• The latest data available now is for 2011 and also estimates 4.5 million UK households in fuel 
poverty (with a similar number projected for 2012). England had the lowest percentage of 
households in fuel poverty (15%, 3.2 million), whereas in Northern Ireland fuel poverty levels 
reached 42%, in Wales 29% and in Scotland 25%.

• Under the new ‘low-income/high-cost measure’, 2.4 million households were fuel poor  
in England in 2011, with an average fuel poverty gap of £438. As with the old measure,  
levels are likely to be higher in the devolved nations.

Under either definition, it is clear that fuel poverty remains a major problem.

Impacts of low-carbon policies on fuel poverty 

Low-carbon policies will impact fuel poverty in two ways – negatively through rising prices 
and positively through energy efficiency improvements:

• Rising electricity prices will increase energy bills and push more households into fuel 
poverty. As with the assessment of energy affordability above, incremental impacts 
associated with electricity price increases in the 2020s are expected to be relatively small 
compared to those in the 2010s.

• Subsidised energy efficiency improvement, for example under the Energy Company 
Obligation, will reduce the number of households in fuel poverty. There is a particular 
opportunity here given that the low energy efficiency of dwellings is a key driver of fuel 
poverty (Box 4.2). 

In our original 2010 advice on the fourth carbon budget, we argued that there are 
opportunities for meeting carbon budgets without exacerbating fuel poverty, for example 
through effective targeting of energy efficiency. New analysis since 2010 reinforces this finding:

• The Hills Review, which only looked at impacts to 2016, found that the current climate 
change and energy policy package is likely to have a small but downward impact on the 
aggregate level of fuel poverty.

• DECC’s most recent analysis suggests that the impact of current policies is likely to be broadly 
neutral for fuel poverty to 2027, although electricity price impacts in this analysis are slightly 
smaller than those associated with the higher level of investment that we have recommended. 

4 The exact methodology differs slightly between the devolved administrations. Fuel poverty estimates are thus not strictly comparable.
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Slightly higher levels of support for the fuel poor may in future be required than in current 
policies if fuel poverty impacts are to be fully offset. In particular, policy strengthening is 
required if the issue of fuel poverty in electrically-heated households is to be addressed,  
and currently high numbers of fuel poor households are to be reduced.

Box 4.2: Fuel poverty and energy efficiency

Energy performance and type of heating fuel are key indicators of fuel poverty:

• Fuel poor households on average live in less energy efficient homes (in 2011, fuel poor households averaged SAP 
48.4 versus 57.8 for non-fuel poor households. SAP rating is expressed on a scale of 1 to 100, the higher the number 
the lower the running costs).

• One third of households who live in the worst (G-rated on the energy performance scale) properties are fuel poor.

• The average fuel poverty gap is four times higher in G rated properties compared to A-C rated properties (with an 
average fuel poverty gap of around £1,406 vs. £339 in 2011).

• Many of the most severely fuel poor households live in larger dwellings with solid walls.

• A greater proportion of non-gas properties are in fuel poverty (15% versus 10% for gas properties).

The Hills review suggested that policies that improve the thermal efficiency of dwellings tend to be more cost-
effective compared to policies that subsidise energy costs or increase incomes.

Source: DECC (2013) Fuel poverty: a framework for future action, findings apply to England only and use the ‘low-income/high-cost’ fuel poverty measure.

Strengthening of policies to address fuel poverty

Low-income households using electric heating will experience disproportionate impacts of 
policies to support investment in low-carbon power generation, given that associated costs 
are added to electricity bills: 

• Around 9% of UK households have electricity as their primary heating source, consuming 
around three to four times as much electricity as the average dual-fuel household.

• While they are often on tariffs with lower unit prices than dual-fuel households (e.g. 
Economy 7), they still face much higher bills and will be more vulnerable to fuel poverty  
and particularly to the effect of policies that increase the cost of electricity.

Policies to address these impacts include supporting insulation measures in these homes 
(especially solid wall insulation), switching electrically-heated households to more efficient 
forms of heating and spreading costs of funding investments across electricity and heat bills: 

• Insulation. Around 600,000 electrically-heated homes have solid walls, most of which 
could be insulated at negative or low cost per tonne of carbon. DECC analysis shows that 
insulation of these homes is a particularly effective way to address fuel poverty.

• Switching heating system. There is scope for many electrically-heated households to 
switch away from electric heating to gas, district heating or renewable heat.

– For electrically-heated homes in areas on the gas network a shift to gas heating could 
reduce energy bills and exposure to increasing electricity costs.
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– However, many electrically-heated homes are in high-rise blocks of flats, where gas 
heating is not possible because of health and safety regulations. District heating can 
provide a good solution for these buildings.

– The Renewable Heat Incentive will provide support for electrically-heated households to 
switch to more efficient forms of heating (e.g. heat pumps), thereby reducing electricity 
consumption and bill impacts of higher electricity prices. However, the high upfront costs 
of renewable options are a problem for low-income households and additional support 
may be needed (e.g. through the ECO Home Heating Cost Reduction Obligation). 

• Tariffs. Bill impacts would be equalised across different groups of consumers through 
spreading the impact of low-carbon policies across electricity and gas bills. This would make 
a significant difference for the relatively small number of electrically-heated households and 
a small difference for the relatively large number of dual fuel households.

In addition, other options for targeting fuel poverty and neutralising the impacts of low-carbon 
policies include:

• New exchequer-funded policies, similar to those in the devolved administrations.

• Increasing the proportion of funding targeted at the fuel poor under the Energy Company 
Obligation (as suggested by the Hills Review), including under the Carbon Emission 
Reduction sub-obligation which subsidises solid wall insulation.

• Providing support for electricity-focused measures (e.g. appliance & lighting replacement 
programmes).

• Reinforcing incentives for energy efficiency improvement for the fuel poor through setting 
ambitious standards for the private rented sector, and possibly for the owner occupied/
social sectors. 

• Targeting funding currently provided through the Winter Fuel Payment (a tax-free payment 
of between £100 and £300 currently paid to everyone born on or before 5 January 1952) to 
the fuel poor so as to limit impacts prior to energy efficiency improvements being made.

The Government published a ‘Fuel Poverty Framework for Future Action’ in July 2013 and 
has committed to setting a new fuel poverty target that focuses on improving the energy 
efficiency of the homes of the fuel poor. This is a step forward but needs to be accompanied 
by some adjustment to current policies, as well as possibly new measures. 

Incremental energy affordability and fuel poverty impacts associated with the fourth carbon 
budget are relatively small compared to those under current policies. They are manageable, 
particularly with policy strengthening, for example, to increase uptake of energy efficiency 
measures generally and in fuel poor households.

Summary: Energy affordability and fuel poverty impacts have not changed since the 
budget was set. In particular, underlying investments, costs and price impacts remain 
the same, together with potential to offset these impacts through energy efficiency 
improvement. Given that this is the case, there is no justification to change the budget  
on the basis of its energy affordability or fuel poverty impacts. 
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2. Competitiveness 
Competitiveness risks relate to the possibility that energy-intensive firms subject to costs of 
carbon policies might relocate or transfer investment to other countries where these costs 
are lower. The Committee has done extensive work on the impact of low-carbon policies on 
competitiveness5. We found there is no evidence of significant relocation due to low-carbon 
policies to date given a low carbon price, allocation of free allowances and exemption from the 
Climate Change Levy for sectors at risk. 

In this section we consider competitiveness risks for energy-intensive industries to 2030, 
together with opportunities for mitigating risks. We first consider impacts on energy-intensive 
industries and then impacts on electricity-intensive industries.

We draw on our detailed report on competitiveness impacts published in April 2013. Box 4.3 
sets out the key conclusions from our analysis.

Box 4.3: Conclusions on competitiveness

• Direct emissions – measures in the fourth carbon budget are low-cost and cost-effective at the carbon price. 
Sectors at risk of competitiveness impacts are allocated free allowances in the EU ETS. Our analysis suggests some 
have surplus allowances to bank to 2020, particularly if they undertake cost-effective abatement. There may be a 
need for continued support to 2030 depending on progress towards a global deal.

• Indirect emissions – higher electricity prices from low-carbon measures in the power sector pose a risk to 
electricity-intensive sectors. Government has a package of measures to support at-risk sectors, which is broadly in 
line with the amount needed to compensate these sectors in 2020. They could add up to £5 to household bills.

• The required support is expected to decline through the 2020s as there will be only a small increase in the low-
carbon component of UK electricity prices, with larger increases in prices elsewhere as countries adopt low-carbon 
measures. It is important to keep this under review. 

• A statement now from the Government about continued support would help improve investment conditions for 
energy-intensive industries.

• The fourth carbon budget does not preclude any price benefits that may ensue from shale gas impacts on the gas 
price, although the expectation is that these will be very small.

• There is no change in circumstances on which budget was set with respect to competitiveness, therefore there is 
no rationale to change the budget on this basis.

a) Impacts on energy-intensive industries

Impacts to 2020

Industries subject to competitiveness risks due to low-carbon policies are energy-intensive 
with a high degree of international trade:

• Energy-intensive industries are defined as spending more than 10% of their Gross Value 
Added (GVA) on energy. 

• Industries are regarded as being subject to international competition if they trade extensively 
with other countries (particularly with countries outside the EU with no climate policies). 

5 CCC (2013) Reducing the UK’s carbon footprint and managing competitiveness risks.



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

UK energy-intensive industries account for around 2% of GDP, 2% of employment (600,000 
jobs), and are particularly important in some local contexts (e.g. in Wales energy-intensive 
industries account for 7% of GVA and 4% of employment, with a concentration of industry 
around Port Talbot; one-sixth of the UK’s chemical industry is located in Scotland).

Key energy-intensive industries are paper, basic metals, non-metallic minerals, coke 
manufacture and refineries, chemicals, rubber and plastics, wood, wood products and textiles. 
Energy costs for these sectors represent 10 to 30% of GVA. (Figure 4.2).

Energy-intensive industries are included in the EU ETS, requiring them to surrender allowances 
to cover carbon emissions associated with their energy consumption. Paying for such 
allowances would raise the costs of energy-intensive industries relative to competitors outside 
the EU, resulting in competitiveness risks.

In order to mitigate competitiveness risks, the EU agreed that free allowances would be 
granted to energy-intensive firms subject to international competition. During Phase III of the 
EU ETS (2013-20), sectors deemed at risk of carbon leakage are allocated 100% free allowances, 
subject to industry benchmarks (other sectors receive less on a sliding scale). This effectively 
makes the EU ETS neutral for energy-intensive firms.

In practice some sectors have surplus allowances due to over-allocation in phases I and II 
of the EU ETS (covering 2005-07 and 2008-12) and implementation of abatement measures. 
To the extent that there has been over-allocation, windfall profits could result and could persist 
through phase III (2013-20) given allowed banking of allowances between phases.

Therefore competitiveness risks arising from direct measures to reduce emissions to 2020 are 
limited under the current EU approach to energy-intensive industries.

Figure 4.2: Energy intensive industries energy costs and GVA (2011)
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Impacts through the 2020s

In designing the fourth carbon budget, we assessed the cost-effective path for industry 
emissions through the 2020s, and identified significant scope to reduce emissions at low cost 
in 2030 (Figure 4.3). The fourth carbon budget reflects implementation of measures on the 
relevant part of the path through the 2020s.

Our updated assessment for this report identifies similar cost-effective abatement measures 
as our previous assessment. Our analysis in Chapter 3 shows that this level of abatement in 
industry, alongside other cost-effective measures in the rest of the economy, would be more 
than enough to meet the legislated fourth carbon budget.

• Our latest assessment suggests potential from energy efficiency measures, such as 
improvements in blast furnace operation and clinker substitution in cement production, 
could contribute around an 11% emissions reduction in the 2020s, compared with  
10% assumed in our previous advice. Much of this is negative cost and implies savings  
to operators. 

• We find potential for biomass and biogas to reduce fossil fuel heating applications in 
industry by around 11%, compared with 12% identified previously. 

• We continue to assume the potential for installation of four carbon capture and storage 
plants in these sectors by 2030.

Figure 4.3: Measures to reduce emissions in energy-intensive industry in the Fourth Carbon Budget
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The key point in understanding the potential competitiveness impacts of this reduction in 
emissions is that the associated cost is low relative to plausible EU carbon prices for the 2020s 
and in many cases would reduce costs even without a carbon price. The implication is that 
implementing these measures could improve the competitive position of UK firms. Therefore, 
intra-EU competitiveness impacts should be very limited whatever the EU approach to 
protection of energy-intensive industries.

Turning to impacts versus the rest of the world, Part 1 of our advice on the review of the 
fourth carbon budget6 showed that the UK was not acting alone in implementing measures 
to meet climate change targets and that many countries have made progress delivering their 
Copenhagen commitments. 

Nevertheless, EU carbon prices may remain relatively high compared to those in other regions 
through the 2020s. To the extent that this continues, the risk to competitiveness should be 
addressed in order to prevent relocation of production away from the EU, which would be 
damaging from an economic perspective and offer no environmental benefit.

We will continue to monitor progress towards an EU 2030 package and a global agreement 
closely, and consider implications for options to address competitiveness impacts through the 
2020s. These include: continued granting of free allowances; border price adjustments; and 
sector agreements. The UK should ensure that measures to mitigate competitiveness risks are 
included as part of the new EU 2030 package.

Use of shale gas by energy-intensive industries

In 2012, industry accounted for around 13% of UK gas consumption over half of which was 
by energy-intensive industries. The most gas-intensive sectors are glass, chemicals, ceramics, 
textiles, plastics and parts of food manufacturing where gas costs represent 10-30% of GVA. 
However, total expenditure on gas is around one third of that on electricity for the energy-
intensive sectors. 

In the US, development of shale gas has reduced gas prices. The main effect of this has been 
to incentivise a switch from coal to gas in electricity generation. Direct impacts on energy-
intensive sectors have not been apparent at the macroeconomic level; latest economic data 
suggests energy-intensive industries have not grown faster than manufacturing as a whole in 
recent years, which in turn has grown slower than the overall economy.

If sustained, significantly lower shale gas costs in the US could present a direct competitiveness 
risk to UK gas-intensive firms trading with the US, and risks production from UK-based gas-
intensive industries relocating to the US.

• Currently around 12% of trade by energy-intensive industries is with the US, ranging from 
0.3% in the cement sector to 14% in chemicals. A worsening terms of trade could see UK 
export markets eroded and higher import penetration by US firms.

6 CCC (2013) Fourth Carbon Budget Review – part 1 – Assessment of climate risk and the international response. 
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• In the longer-term there is a risk that investment and jobs could re-locate to the US.  
This will depend on access to markets, transport costs from the US and other factors  
(e.g. labour costs, exchange rates).

These risks will continue as long as a gas price differential persists between the UK/EU and 
the US. This is something that is likely to be the case, given the high cost of transporting and 
storing gas, and the limited US trade with the EU. 

• Gas price differentials between the US and EU markets are currently around $9/MBtu – with 
gas prices in the EU around 3 times higher than those in the US. The IEA expects price 
differentials to narrow slightly in the 2020s and beyond but projects EU prices that are still 
1.5 to 2 times higher than those in the US in 2030 (Figure 4.4).

• US gas trade with the EU is likely to be limited going forward. Four LNG (i.e. liquefied natural 
gas) projects at existing terminals have received conditional approval in the US. Scope to 
increase projects beyond this is likely to be limited given they are on greenfield sites and 
face higher costs of both liquefaction and construction of terminals. These projects are 
expected to fill Asian gas demand rather than European markets, given the higher current 
and projected prices in Asia. 

However, this gas price differential reflects energy market fundamentals rather than carbon polices:

• There is more shale gas relative to demand in the US than the EU.

• The cost of shale gas supply is lower in the US than the estimated cost in the EU – reflecting 
more favourable geological, regulatory and market conditions.

• There is limited US export capacity relative to EU demand.

• Low-carbon polices do not add to gas prices faced by energy-intensive industries under 
current UK and EU approaches. 

Figure 4.4: Regional gas price differentials (2000-2035)
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The fourth carbon budget analysis suggests that while energy efficiency measures will reduce 
gas demand to 2030, there will still be significant gas use in energy-intensive industries. 
Therefore the fourth carbon budget does not preclude any price benefits that may ensue from 
shale gas impacts on the gas price, although the expectation is that these will be very small.

b) Impacts on electricity-intensive industries

The sectors most at risk of competitiveness impacts from low-carbon policies levied on 
electricity bills are those which are both electricity and trade intensive. Sectors most at risk are 
aluminium, chemicals, paper and paper products, non-metallic minerals, refinery products,  
iron and steel and rubber and plastics (Figure 4.5).

In our April 2013 report7 we showed that low-carbon policies have had no more than a minor 
impact on relocation of energy-intensive industry to date, given their limited impact and 
measures in place to protect those most at risk. Going forward, electricity prices are expected 
to increase to 2020 under the Government’s current policies to support investment in a 
portfolio of low-carbon power generation technologies (i.e. renewables, nuclear and CCS). 

Analysis in our April 2013 report showed that this price increase could increase costs of 
electricity-intensive industry by around £700 million in 2020. This would be £600 million more 
than costs would increase in other countries and profits would be reduced by £150-400 
million, depending on scope to pass through higher costs to consumers.

7 CCC (2013) Reducing the UK’s carbon footprint and managing competitiveness risks.

Figure 4.5: Electricity and Trade Intensity of UK manufacturing sectors
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Based on this we suggested that compensation of £150-400 million could be required to offset 
electricity price impacts, rising to £600 million in the extreme case where there is no scope for 
cost pass through.

The Government is putting in place arrangements to offset these impacts:

• A scheme to compensate for the indirect impacts of the EU ETS on electricity prices is in 
place, and open to applicants. 

• A scheme to help firms with the impacts of the Carbon Price Floor is being designed and 
awaiting State Aid approval from the European Commission.

• Energy-intensive sectors will also be eligible to receive up to 90% compensation from the 
Climate Change Levy (CCL) from April 2014, subject to meeting industry energy efficiency 
benchmarks.

• A consultation on industry compensation for the costs of supporting low-carbon 
generation under the Electricity Market Reform was held in the summer, with the detailed 
scheme design currently being finalised. The draft methodology suggests that the implied 
level of support should be sufficient to offset higher industry costs.

The support proposed by the Government is at the top end of the range that we recommended 
and should offset the impacts of electricity price increases due to low-carbon policies to 2020.

Impacts through the 2020s

We have identified a clear benefit from portfolio investment in low-carbon technologies over 
the next decade (see Chapter 3, and our May 2013 report ‘Next steps on Electricity Market 
Reform’). While there are further electricity price increases associated with this investment, 
these are relatively small compared to projected increases over the next decade (Figure 4.6). 
The competitiveness impact of these further increases will be limited depending on the extent 
to which other countries adopt carbon policies.

Figure 4.6: Impact of low-carbon measures on industrial electricity prices
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Our assessment is that the combination of these effects (i.e. small increases in UK electricity 
prices with more rapidly rising prices elsewhere) will reduce the extent of support required in 
2030 compared to 2020 (Box 4.4).

Box 4.4: Industrial electricity prices in the UK and key trading partners

• Electricity prices for industrial users in the UK were high in 2011 relative to the rest of the EU and internationally, 
reflecting higher base prices (wholesale plus network costs), with low-carbon costs adding just over 1.2 p/kWh 
(around 17%). 

• Key low-carbon measures adding to industry costs are the relatively high costs of meeting the 2020 EU renewable 
target in the UK, the Carbon Price Floor and the Climate Change Levy.

• These measures continue in the 2020s, adding around 4.1 p/kWh to industrial prices in 2020 (i.e. 2.8 p/kWh more 
than in 2011) and 5.0 p/kWh in 2030 (i.e. 0.9 p/kWh more than in 2020). Impacts are lower for industries with 
autogeneration (i.e. industries generating their own electricity, rather than sourcing this from the grid).

• We also expect future prices in key trading partners to increase as they adopt low-carbon measures. Key to the 
competitiveness impact will be how quickly we expect carbon prices to converge. 

– Scenario 1: ‘Convergence’. There is a carbon price by 2030, based on DECC central estimates. The UK Carbon 
Price Floor is higher than this up to 2030 but converges with the rest of the EU to 2030. Outside the EU, 
countries introduce carbon markets in the early 2020s with prices converging by 2030.

– Scenario 2: ‘EU-led’. A stretching scenario for UK competitiveness impacts, assumes countries outside the EU ETS 
are on a slower track with no carbon price convergence by 2030. 

• Under the ‘Convergence’ scenario price differentials between the UK and other countries are highest in 2020.  
By 2030, the gap narrows leading to a more even spread of low-carbon costs, with some countries having higher 
overall electricity prices than the UK. Under the ‘EU-led’ scenario, significant price differentials remain with  
non-EU countries.

Source: CCC (April 2013), Reducing the UK’s carbon footprint and managing competitiveness risks.

Support for the sectors at risk could be achieved by extending current policies to 2020 and 
beyond, and linking these to the pace of adoption of low-carbon measures in other countries. 
The Government should seriously consider clarifying its intent to continue support as 
necessary, in order to provide confidence for investors in electricity-intensive industries making 
decisions about assets that will be here for decades to come. 

We conclude that impacts of low-carbon policies on electricity-intensive industries relative 
to those in other countries should fall in the 2020s. This reinforces our conclusion when first 
recommending the fourth carbon budget that competitiveness impacts are manageable.  
The challenge now is to signal and implement required policy to make it clear to industry that 
any potential impacts will be managed.
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The underlying drivers of competitiveness remain unchanged (e.g. electricity price impacts in 
the UK and other countries). Therefore the circumstances relating to competitiveness have not 
changed, and there is no rationale to change the budget on this basis. If anything, the rationale 
for the currently legislated budget is stronger, given that other countries have now made 
commitments to reduce emissions; and that the UK Government has put in place approaches 
to limit risks for electricity-intensive industries.

Summary: Our assessment of the competitiveness risks to energy-intensive sectors 
suggests there is no evidence of significant industry relocation due to low-carbon policies 
to date or reason to expect this in the future. Costs continue to be manageable and 
measures are in place to protect industries at risk of both direct and indirect impacts of 
low-carbon policies, albeit that these measures need to be extended. The circumstances 
relating to competitiveness have not changed since the fourth carbon budget, and there is 
no rationale to change the budget on this basis.

3. Security of supply

Box 4.5: Conclusions on security of supply

• Meeting the fourth carbon budget offers a security of supply benefit in reducing dependence on imported  
fossil fuels.

• Use of UK shale gas would provide an additional benefit, but is not a substitute for low-carbon technologies in  
this respect.

• Intermittency of low-carbon sources of power generation is manageable while maintaining security of supply.

Benefits associated with reduced dependence on imported gas and oil
The UK would be exposed to increasing security of supply risk in an energy system that is based 
on fossil fuels. This is because reduced production of oil and gas from the North Sea would 
require increasing energy imports, with which there would be associated geopolitical risk. 

• Britain has benefitted since the late 1960s due to low-cost oil and gas from the North Sea. 

• However, production has declined as North Sea fields are exhausted. For example, gas from 
the UK continental shelf fell by 65% in the last decade. 

• Supplies from the North Sea are expected to fall further in future (Figure 4.7).

• A fossil-fuel based energy system would require increasing energy imports over time,  
in some cases from countries where there is geopolitical risk.
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Investment in low-carbon technologies would reduce dependence on imported fossil fuels, 
therefore improving security of supply. In particular, this would reduce the likelihood and 
impact of fuel supply interruption, and would provide a hedge against the risk of high fossil 
fuel prices in international markets.

• Compared to a business as usual path with rising demand, the abatement scenario we set 
out in Chapter 3 would reduce 2030 gas demand by around 60% and oil demand by around 
50%. The UK would be less reliant on imports – more so if domestic supply of shale gas can 
be brought to market (see below) – therefore reducing the likelihood and impact of fuel 
supply interruptions.

• There is a risk of high fossil fuel prices which would pass through to higher consumer prices 
in an energy system which has not been decarbonised. A low-carbon energy system is 
considerably less exposed to the risk of high fossil fuel prices, and to volatility in prices more 
generally, which can have a destabilising macroeconomic effect. 

The use of low-carbon technologies and of domestic shale gas are not substitutes in providing 
security of supply. Rather, use of shale gas offers additional security of supply benefits, 
substituting for imported gas in meeting residual gas demand in a carbon-constrained 
world. Improved security of supply, rather than lower prices, is likely to be the main benefit of 
developing domestic shale gas supply.

• Abundant resources of shale gas have been identified in the UK, although there remains 
considerable uncertainty about the scope to bring these to market.

• Provided methane emissions from well completion can be controlled, local shale gas can 
have emissions comparable with natural gas imported by pipeline and lower than imports 
of liquefied natural gas (LNG) (Figure 4.8).

Figure 4.7: Current and projected gas supply from the UK continental shelf
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• If environmental and other impacts can be addressed, use of shale gas rather than imported 
gas in meeting residual gas demand in a decarbonising energy system could enhance 
security of supply.

• This benefit is additional to that provided by low-carbon technologies, given that the 
expected supply from shale gas is lower than the residual gas demand in a decarbonisation 
scenario. For example, National Grid consider a ‘Shale Sensitivity’ in which shale gas supply 
rises rapidly through the 2020s to provide around 10 bcm/year by 2030. This would be 
sufficient to meet around 15-20% of gas demand in a decarbonisation scenario, but still 
leave a significant import dependency (e.g. the increased shale gas supply would reduce 
the proportion of gas demand met by imports from 75% to 60% in Grid’s ‘Gone Green’ 
decarbonisation scenario).8

• This is likely to be the main benefit, together with increased tax revenues and benefits for 
UK industry and jobs. Any impact on prices faced by gas consumers is expected to be small.
(see Box 3.2 in Chapter 3).

We conclude that there is a potentially complementary role for investment in low-carbon 
technologies and shale gas in improving security of supply. Shale gas does not change the 
conclusion that a transition to a low-carbon economy would reduce import dependency 
given that the potential contribution from shale gas is lower than the UK import requirement 
for gas even in a decarbonising system.

8  National Grid (July 2013) UK Future Energy Scenarios.

Figure 4.8: Illustrative lifecycle emissions of gas
 g

CO
2e/

M
J

Shale, piped
(500 km, 
ML 0.2%)

Shale, piped
(500 km, 
ML 2%)

Methane

Indirect CO2

Direct CO2

0

10

20

30

40

50

60

70

80

Conventional
LNG

(11,000 km)

Conventional
LNG

(8,000 km)

Conventional
(UKCS)

Conventional
(Norway)

Source: CCC analysis.
Notes: Emissions per unit energy of gas delivered. Includes transmission but excludes UK distribution. ML = methane leakage from well completion.



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

Managing an intermittent power generation system

Although it is sometimes argued that there would be a security of supply risk associated with 
intermittent power generation (i.e. that the lights will go out when the wind is not blowing), 
even high levels of intermittency are manageable through a combination of demand flexibility, 
energy storage, interconnection, and balancing generation.

In previous reports we identified and assessed these options for managing intermittency:

• Demand-side response. Active management of demand (e.g. charging electric vehicles 
or running washing machines overnight when other demand is low) can help smooth 
the profile of demand and reduce the requirement for capacity during peak periods. 
Widespread deployment and use of smart technologies (such as smart meters) will facilitate 
increases in demand-side response given sufficient consumer engagement.

• Interconnection. Interconnection already provides a valuable source of flexibility to the UK, 
with around 4 GW of capacity with Ireland, France and the Netherlands. Flows are price-
driven according to relative demand and supply, and to the extent that these persist, will 
continue to be an important source of flexibility.

• Storage. Bulk storage, such as pumped storage, can be used both to provide fast response 
and to help provide flexibility over several days (providing supply at times of peak daily 
demand rather than continuously over a whole period). Other storage options could 
emerge in future.

• Flexible generation. Gas-fired capacity offers the potential to meet demand when output 
from intermittent technologies is low, and can be operated reasonably flexibly. There 
may also be some scope for using low-carbon capacity flexibly – for example scheduling 
maintenance outages for summer when demand is low, or running CCS at slightly reduced 
load factors.

Given these options, previous work that we commissioned from Pöyry found that high shares 
of intermittent renewables could be managed (i.e. up to around 60% of generation in 2030 
and over 75% in 2050).9 The scenarios that we set out in Chapter 3 of this report involve much 
lower penetration of intermittent renewables (e.g. around 40%), and significant increases 
in interconnection, flexible demand and gas-fired capacity, such that security of supply is 
maintained and peak demand can still be met by total despatchable capacity.

Summary: There has been no change in the expected impact of the fourth carbon budget 
on security of supply. Low-carbon investment offers benefits for security of supply 
through reduced reliance on imported fuels, while intermittency in power generation can 
be managed. This is unchanged in the light of developments in shale gas, which offers 
additional security of supply benefits, but should not be seen as an alternative to low-
carbon technologies in this respect.

9 Pöyry (2010) Options for low-carbon power sector flexibility to 2050. CCC (2011) Renewable Energy Review. CCC (2012) The 2050 target. Available at www.theccc.org.uk.
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4. Fiscal impacts
In our 2010 advice on the fourth carbon budget we considered the most significant fiscal 
impacts, both positive and negative, likely to arise as a direct result of the policies used to 
pursue carbon budgets through the 2020s.

We concluded that, even without any rebalancing in the tax system, fiscal impacts from meeting 
the fourth carbon budget are likely to be small and manageable relative to total revenues.

• Additional revenues from auctioning of allowances in the EU Emissions Trading System  
(EU ETS) would largely offset losses from fuel duty and vehicle excise duty.

• However, scope for fiscal rebalancing (e.g. by adjusting banding for vehicle excise duty in line 
with vehicle efficiency improvement) means that impacts could be neutral or even positive.

We have reconsidered these factors in light of developments since 2010, and conclude 
that fiscal impacts remain small and manageable overall, particularly given scope for fiscal 
rebalancing to maintain revenues in the period to 2030.

• EU ETS auctioning revenues. UK revenues from auctioning of EU ETS allowances could 
increase to around £4-6 billion by 2030 in a central price scenario, rising to around £11 billion 
with full auctioning. This reflects a rising carbon price – and Carbon Price Floor for the 
power sector – which more than outweighs a falling EU ETS cap. 

• Transport revenues.

– Current fuel duty and vehicle excise duty (VED) receipts are around £27 billion and 
£6 billion respectively.

– With an unchanged fiscal regime, our scenarios for meeting the fourth carbon budget 
would result in reduced revenues as efficiency of conventional vehicles improves and 
electric vehicles penetrate the fleet. For example, we assume that average efficiency of 
the car fleet improves from 108 gCO2/km in 2020 to 66 gCO2/km in 2030, and electric 
vehicles represent 31% of the fleet in 2030.

– Fuel duty revenues would fall by up to around £4 billion relative to our reference 
emissions projection (which also assumes significant efficiency improvement from 
current levels). While VED revenues would fall very substantially relative to current levels, 
the incremental impacts of the fourth carbon budget would be smaller. This is because 
most new cars, and the fleet average, would be below the current threshold for zero-
rating (100 gCO2/km) under both a current policy baseline and the fourth carbon budget 
scenario. Furthermore, VED impacts could be offset by adjusting banding as vehicle 
efficiency changes over time. 
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• Other impacts. There is also a set of measures that will have smaller impacts on the fiscal 
balance, both positive (e.g. the Carbon Reduction Commitment) and negative (e.g. the 
Renewable Heat Incentive). We do not assess these in detail, given their small size and/or 
uncertainty about policy design in the 2020s. However, the scale of these measures in the 
current spending period is generally as expected in our original advice in 2010. We consider 
the impact of spending covered by the Levy Control Framework (i.e. costs associated with 
supporting low-carbon generation in the power sector) in our affordability analysis in 
section 1, since this is funded through energy bills rather than public spending. 

• Overall magnitude of net fiscal impacts. This is likely to be small relative to total revenues 
(e.g. around 1%), and with scope for rebalancing could even be positive. 

Summary: There has been no significant change in the fiscal implications of meeting 
the fourth carbon budget. Our conclusion remains that fiscal impacts from meeting the 
fourth carbon budget are likely to be small and manageable, particularly given scope for 
rebalancing in the tax system to 2030.

5. Differences in national circumstances within the UK
Scotland, Wales and Northern Ireland together account for just over 20% of UK greenhouse 
gas emissions. Since our 2010 advice, all three nations have made or are considering increased 
commitments and there has been some good progress on policy development and the 
implementation of measures.

a) Scotland 

The Scottish Parliament passed legislation in 2011 to set annual emissions reduction targets 
for 2023-27, based on our advice to the Scottish Government and comparable with the fourth 
carbon budget. Since then, there have been significant revisions to both historical emissions 
data and projections. As a result, these targets are now considerably more challenging and 
go beyond the ambition in the fourth carbon budget. The Scottish Government published its 
report on proposals and policies (which sets out how it intends to meet these targets) in 2013. 

In recent years, Scotland has made some good progress reducing emissions in key sectors. 
For example, it has been leading the UK in renewable energy deployment, both in terms of 
installed capacity and the pipeline of potential capacity. However, delivery of future targets 
will be reliant at least in part on UK-wide policies and requires continued commitment to the 
fourth carbon budget at UK level.
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b) Wales

Wales published its Climate Change Strategy in 2010 and aims to meet two targets: (1) to 
reduce emissions within devolved competence by 3% each year from 2011 (compared to a 
2006-2010 baseline) and (2) to reduce all Welsh emissions by 40% by 2020 from 1990 levels. 
These commitments go beyond UK commitments and are compatible with a path to the level 
of ambition in the fourth carbon budget. Wales has made good progress in some policy areas, 
for example implementing ambitious residential energy efficiency programmes.

Currently, the Welsh government is reviewing its climate change strategy and policies, as well 
as considering the scope of an upcoming Environment Bill. We provided advice to the Welsh 
Government in early 2013, suggesting that a statutory underpinning to Wales’ climate change 
targets could help to provide certainty to policy-makers, businesses, investors, and wider 
society in Wales and strengthen incentives to reduce emissions.

c) Northern Ireland

The Northern Ireland Executive has increased Northern Ireland’s emissions reduction target 
from 25% to 35% by 2025 (relative to 1990 levels). The Executive’s Greenhouse Gas Action Plan 
was agreed and published in February 2011, outlining how each department in the Executive 
will contribute towards meeting the 2025 emissions reduction target. Northern Ireland has 
greater devolved responsibilities than Scotland and Wales (e.g. the Energy Company Obligation 
does not apply to Northern Ireland) but delivery of its target still partially depends on UK-level 
policy and the fourth carbon budget.

Summary: Overall, since 2010 there has been progress in the devolved administrations in 
terms of targets and policies. Much remains to be done but achievements to date (where 
the devolved administrations have led the UK in key areas) provide confidence that 
these challenges can be addressed. It is important that the UK remains committed to the 
currently legislated fourth carbon budget in order to support the devolved administrations 
in the delivery of emissions reduction against ambitious targets.

6. Wider health and environmental impacts 
Box 4.6: Conclusions on wider health and environmental impacts

• There are likely to be significant additional net benefits from taking action to reduce emissions.

• Fossil fuel combustion and inefficient buildings are closely linked to air and noise pollution. Our abatement 
scenario therefore leads to significant benefits in these areas.

• Additional significant opportunities arise to reduce traffic congestion and road accidents, and to improve health 
through more active forms of travel.

• There are some costs, notably in air pollution from increased use of biomass in heat, the landscape impact of new 
installations (especially renewables) and potential hazards from increased nuclear power. These negatives can often 
be reduced through appropriate mitigation actions.
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Many low-carbon measures have significant impacts (positive and negative) beyond those 
specified by the Climate Change Act as factors in setting carbon budgets. These impacts 
are, however, covered implicitly by the broad requirement to consider economic and social 
circumstances. In particular, many measures directly affect human health and the environment, 
aside from the long-term indirect benefits from avoided climate change. 

In the impact assessment accompanying the Climate Change Act, the Government estimated 
additional health benefits from improved air quality totalling £32 billion (net present value)10. 
A further assessment was made by DECC in its 2011 Low Carbon Plan11 which identified a 
number of health and environmental benefits, and some trade-offs, in meeting the first four 
carbon budgets.

We have commissioned a more comprehensive survey12 of the various impacts likely to arise 
from following our main abatement scenario, relative to a scenario of no action to reduce 
emissions (Box 4.7). A number of significant impacts have been identified:

• Improved air quality will follow from economy-wide measures which reduce or replace 
fossil fuel use. There are some air quality trade-offs in using biomass, especially as a 
replacement for fossil gas in heating, and in using coal with carbon capture and storage 
(CCS) for electricity. Overall, however, our scenarios show a large air quality benefit.

• Reduced noise is an additional benefit arising from measures such as improved glazing, 
electric vehicles and reduced traffic.

• More active lifestyles result from greater levels of cycling and walking, significantly 
improving human health and wellbeing while also reducing emissions from vehicle 
transport.

• Reduced congestion, as a result of avoided travel by cars and HGVs, could offer a further 
economic benefit in the form of less wasted time for transport users.

• Potential trade-offs include increases in road accidents from more walking and  
cycling (although this is more than offset by reductions from less traffic in our scenario),  
the landscape effects of new installations (especially renewables) and hazardous waste  
and accident risk from increased nuclear power.

Overall our analysis suggests there are likely to be large additional net benefits from 
decarbonisation. The total of the impacts we were able to monetise provides a significant 
further rationale for meeting carbon budgets to 2030, additional to the cost savings identified 
in Chapter 3. There are some trade-offs between low-carbon measures and other health or 
environmental goals, but these can be minimised by good design and practice. 

10 DECC (2009) Climate Change Act 2008 Impact Assessment, http://www.climatedatabase.eu/sites/default/files/eia_climatechangeact.pdf
11 DECC (2011) The Carbon Plan: Delivering our low-carbon future, Annex B.
12 Ricardo-AEA (2013) Review of the impacts of carbon budget measures on human health and the environment; ApSimon and Oxley (2013) Analysis of the air quality impacts of potential CCC 

scenarios (both accompanying this report – see CCC website).
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Box 4.7: Identifying and quantifying impacts on human health and the environment

In collaboration with Ricardo-AEA, Imperial College London and Defra we have surveyed the wider impacts 
(externalities) associated with low-carbon measures, beyond those included in standard cost-benefit calculations.

Externalities were classified using HM Treasury Green Book methods, and where possible they were valued in 
accordance with Government guidelines. We then applied these to the central abatement scenario from our 2010 
report on the fourth carbon budget, relative to a scenario of no abatement. In this way we identified additional costs 
and benefits by 2030 from meeting the first four carbon budgets.

A range of externalities emerge, both positive and negative. Some are well understood and readily quantified and 
monetised. Others are less well understood or quantifiable. Our work is not comprehensive, and some impacts will be 
large at local levels, however the work gives a good national-level indication of the most important impacts.

Of the significant benefits, air quality and noise are both improved by many measures across the economy.  
Further large health (and time) benefits are provided by a small subset of measures – reduced vehicle use and 
increased walking and cycling – which contribute a relatively small amount to overall carbon abatement.

• Air quality. Air pollution causes heart and lung damage, damage to buildings, and ecosystem acidification.  
Both CO2 and air pollutants are emitted by fossil fuel burning. Air quality benefits therefore come from many low-
carbon measures such as greater efficiency, renewables and electrification of heat and vehicles. Monetising these 
impacts using Government methods we find an annual net benefit by 2030 on the order of £1 billion (i.e.10% of the 
total resource cost for our scenario), relative to a future of unabated gas and coal use to meet energy demand.  
This benefit is probably an underestimate: it excludes impacts outside the UK (a large fraction of pollution is blown 
across national boundaries) and the reduction in damage from ozone. It also excludes the benefits from less use of 
manure and fertiliser, which can overload ecosystems with nutrients. The overall air quality benefit is therefore likely 
to be substantial. Other studies suggest it is enough by itself to offset the entire costs of carbon abatement.13

• Noise. Impacts of noise include heart problems, sleep disturbance, slower learning and annoyance, as well as 
disrupting the natural environment. These are reduced through improved insulation and glazing in buildings, 
reduced traffic and more electric vehicles. Using Government methods to monetise these impacts leads to a 
benefit in 2030 of around £0.5 billion (i.e. offsetting around 4% of the total scenario resource cost). Although not 
included in this analysis, further noise benefits would come from more efficient aircraft and less growth in air travel.

• Active lifestyle. Lack of exercise is clearly linked to diabetes, dementia, depression, heart disease and some cancers. 
This is reduced by greater use of active transport (e.g. walking and cycling). Our scenario avoids 5% of projected car 
journeys by 2020, broadly in line with the potential identified by the Government’s Smarter Choice Programmes. 
These avoided journeys are compensated by a combination of increased public transport, active travel and avoided 
journeys. If active travel were to account for one third of this (roughly equivalent to a doubling of current active 
travel) there would be a significant benefit, worth over £2 billion a year, or 20% of the scenario resource cost in 
monetary terms.

• Road accidents. Death and injury from road accidents arise at least in part from increased traffic on the roads. 
Analysis of our abatement scenario shows an increase in accident risk from greater numbers of pedestrians and 
cyclists, offset by a larger reduction in risk due to avoided travel in cars and HGVs. The estimated net benefits 
in monetary terms could be about 2% of the scenario cost, although the number of accidents will also depend 
ultimately on other factors such as road design and driving habits.

Source: Ricardo-AEA (2013) Review of the impacts of carbon budget measures on human health and the environment; ApSimon and Oxley (2013) Analysis of the air quality 
impacts of potential CCC scenarios (both accompanying this report – see CCC website). CCC (2011) Bioenergy Review

13

13 West et al. (2013) Co-benefits of mitigating global greenhouse gas emissions for future air quality and human health.
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• Congestion. Reduced congestion leads to time savings for drivers, arising in our scenario from a both improved 
HGV logistics and modal shift away from cars. Applying DfT’s national average value to monetise this effect 
suggests a large benefit, over £8 billion annually by 2030, or 60% of the total scenario resource cost. In practice the 
savings will depend on the distribution of congestion change in terms of location and time of day. Further analysis 
would be required to refine this estimate.

• Diet. High levels of red meat consumption lead to heart disease. We have not assumed reduced consumption as 
part of our scenarios. We have however previously assessed an illustrative 50% reduction, replaced by the same 
level of nutrition from plant products. This would lead to moderate greenhouse gas savings and large health 
benefits, equivalent in monetary terms to around £11 billion in 2030, or 80% of total scenario costs.

Some negative wider impacts were also identified for our scenario. In many cases actions can be taken to mitigate 
these impacts.

• Accident risk and pollution from coal CCS. Our scenario contains some coal burning coupled to carbon capture 
and storage (CCS). There are external costs to mining and burning coal, particularly in terms of accident risk, noise 
and pollution. Monetised estimates of these effects suggest they add roughly 0.5% to the scenario cost. Using gas 
CCS would reduce, but not eliminate, these costs.

• Accident risk from nuclear. Costs of waste disposal are (at least partially) accounted for in resource costs for 
nuclear. There are however further risks attached to the possibility of nuclear accidents. It is very difficult to 
characterise the costs associated with such events, which are rare but would have major consequences. Safeguards 
are in place, and a review following the Fukushima incident in Japan found no gaps in the UK nuclear safety regime.

• Impacts of bioenergy. Our scenarios employ bioenergy to levels consistent with our 2011 Bioenergy Review, 
which sought to minimise global impacts on biodiversity, water and food security. Beyond these wider impacts 
considered in the Review, biomass and biofuel burning gives rise to air pollution. Whether or not this is a net cost 
depends on the technology it replaces. Use of biomass for heat in buildings and industry can cause a net cost 
(although it is more than offset by the other air quality benefits noted above). Ways of limiting this cost include 
emissions standards for boilers, and targeting rural off-grid coal and oil-burning buildings rather than on-grid, 
densely-populated locations.

• Landscape impacts of renewables. Public attitudes to windfarms and other installations can vary widely and 
depend on a range of factors. Although studies in the UK and elsewhere have found limited concern over the 
visual impact of windfarms, there are notable instances of strong local opposition. The planning process has a key 
role to play in responding to these concerns.

Overall, there are a range of effects from well understood and easily quantifiable to less well understood and 
unquantified. But the overall impact is likely to be a net benefit, offsetting a substantial fraction of the total resource 
cost for meeting carbon budgets. If future fossil fuel prices turn out to be high and costs of low-carbon measures low, 
there could be a net benefit regardless of the carbon price.

Source: Ricardo-AEA (2013) Review of the impacts of carbon budget measures on human health and the environment; ApSimon and Oxley (2013) Analysis of the air quality 
impacts of potential CCC scenarios (both accompanying this report – see CCC website). CCC (2011) Bioenergy Review.

Summary: There are wider benefits from actions to meet carbon budgets, in addition 
to the long-term global benefit in mitigating climate change. These benefits, such as 
improved air quality, health and reduced noise, accrue immediately and directly to 
individuals or localised areas. Accounting for them strengthens the case for ambitious 
action to reduce emissions over the next two decades.
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