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Chapter 4: Reducing emissions from 
industry

Introduction and key messages
In 2012, industry directly accounted for around 152 MtCO2 (27%) of UK greenhouse gas (GHG) 
emissions, of which 116 Mt were CO2 emissions. Industry also consumed 89 TWh (30%) of 
electricity in the UK, which equates to a further 47 MtCO2 indirect emissions.

In our original 2010 advice on the fourth carbon budget, we suggested that the cost-effective 
path to the 2050 target involved direct emission reductions of 27% in industry by 2030 from 
2008 levels. Measures to achieve these reductions included conventional energy efficiency, 
further efficiency improvements within carbon-intensive industries, deployment of low-
carbon heat and use of Carbon Capture and Storage (CCS). These measures were cost-effective 
compared to our carbon price assumptions required to prepare for meeting the statutory 
2050 target.

In this chapter we set out new evidence on industry emissions and abatement, updating our 
analysis accordingly. The key messages in the chapter are:

• DECC’s projection of baseline industry emissions (without abatement) has fallen due to 
projected lower economic growth, higher energy costs and the impact of improvements 
to the modelling approach in line with the Committee’s previous recommendations.

– The 2010 projections estimated that industry would directly produce 127 MtCO2 in 2030 – 
90 MtCO2 in the traded sector and 37 MtCO2 in the non-traded sector.

– The new projections estimate that industry will directly produce 95 MtCO2 in 2030 – 
70 MtCO2 in the traded sector and 25 MtCO2 in the non-traded sector.

• Our review of abatement opportunities in industry suggests a slightly lower level of 
abatement potential for industry to 2030 than in our original advice.

• Taken together, our updated estimate of the cost-effective path to 2050 involves lower 
emissions in industry to 2030. We now estimate that after abatement, industry will directly 
produce 65 MtCO2 in 2030 (previously 86 MtCO2) – 47 MtCO2 in the traded sector (previously 
61 MtCO2) and 18 MtCO2 in the non-traded sector (previously 25 MtCO2).

• Relative to a path with no progress during the 2020s, our updated assessment suggests a 
saving of around £20 billion in present value terms under central case assumptions for fossil 
fuel and carbon prices.
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We set out the analysis underpinning these conclusions in five sections:

1. Current emissions

2. Projected emissions before abatement action

3. Updated evidence on abatement options and costs

4. Projected emissions with abatement – an updated scenario for the 2020s

5. Benefits of delivering the measures in our scenario

1. Current emissions
In 2012, industry directly accounted for around 152 MtCO2 (27%) of UK GHG emissions, of which 
116 Mt were CO2 emissions. Industry also consumed 89 TWh (30%) of electricity in the UK 
which equates to a further 47 MtCO2 indirect emissions (Figure 4.1).

By 2030, three-quarters of CO2 emissions and abatement will be from emissions covered by the 
EU Emission Trading Scheme (EU ETS). 

• As of 2013, the EU ETS covers more than 11,000 factories, power stations, and other 
installations. 

• In 2012, around 64% of all UK industry direct emissions were covered by the ETS. This ‘traded 
sector’ proportion is expected to rise to 74% by 2030. 

• We assume that 76% of the direct CO2 abatement in 2030 for industry is from traded sector 
emissions covered by the EU ETS. 

Figure 4.1: GHG emissions from industry in the context of total UK emissions (2012)
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We now consider the latest evidence on projected emissions and options to reduce these,  
and then set out a new updated scenario to 2030 in section 4.

2. Projected emissions before abatement action
The starting point for our analysis are energy demand and emissions projections without any 
action to reduce emissions. We use DECC Energy Model projections for this baseline which 
does not include any action to reduce emissions beyond those laid out in the Energy White 
Paper of 2007. 

Since our original advice, DECC’s baseline projections of industry energy use and emissions to 
2030 have significantly reduced. 

• We therefore assume that industry direct emissions reduce by 11% from 2012 to 2030,  
reaching 95 MtCO2, 32 MtCO2 lower than we previously assumed.

• We also assume that industry electricity demand falls 5% from 2012 to 2030, reaching  
94 TWh, 48 TWh lower than we previously assumed.

This lower baseline projection can be explained through assumptions about slower economic 
growth and higher energy prices, as well as the impact of improvements to the modelling 
approach (Box 4.1). 
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Box 4.1: Change in DECC baseline industry emission projections to 2030

DECC’s projection of baseline industry emissions (without abatement) to 2030 has fallen significantly:

• In 2010, DECC projected that for a baseline with no emission abatement measures, direct emissions from industry 
and refineries from 2009 to 2030 would increase by 16%. 

• However, the latest 2013 DECC projection estimates that baseline direct emissions from 2009 to 2030 will fall by 14%. 

• Thus the projection of the 2030 baseline direct emissions from industry and refineries has fallen by 25% (Figure B4.1).

This substantial change in the emission projections between 2010 and 2013 is not unexpected: 

• For our 2011 progress report to Parliament we commissioned Cambridge Econometrics1 to review the DECC model 
and to provide alternative emissions projections. 

• Cambridge’s forecasts were around 20% lower than projected by DECC. 

• The review suggested that the DECC model did not fully capture the impacts of the recession and other 
macroeconomic impacts on emissions. 

DECC instituted a model review in 2011 and has since made significant modelling approach improvements, including: 
major changes to assumptions about industrial sub-sector growth, energy intensity and fuel share equations, as well 
as lower projections of industrial combined heat and power. These changes to the modelling have brought DECC’s 
forecasts closer to the Cambridge Econometrics projection.

1

1 http://www.theccc.org.uk/publication/meeting-carbon-budgets-3rd-progress-report-to-parliament/

Figure B4.1: DECC Industry & Refineries Direct CO2 Emission Projections (MtCO2)
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3. Updated evidence on abatement options and costs
In our advice on the fourth carbon budget in 20102, we set out detailed assessments of the 
options for reducing emissions from industry. Since then, we have reassessed their costs and 
potential for deployment. This section sets out that updated evidence.

There is scope for reducing industry emissions through a range of measures over the next  
two decades and beyond. The majority of these measures are either negative cost or are, or  
are likely to become, cost-effective compared to the projected carbon price over this period 
(see chapter 1 for our price of carbon assumptions). They include:

• Conventional energy efficiency. Upgrades and replacements to existing processes and 
equipment to improve their energy efficiency, often at low cost with short payback periods.

• Further options within carbon-intensive industry. More fundamental changes to 
improve energy efficiency in the most carbon-intensive sectors (e.g. greater use of recycled 
steel, major process changes in refineries).

• Low-carbon space heating. Moving from fossil fuel sources to low-carbon sources  
like heat pumps for space heating; also use of waste heat in combined heat and power 
(CHP) applications.

• Biomass and biogas. Using bioenergy resources (e.g. biogas from anaerobic digestion and 
woody biomass) to meet heat loads where these meet required fuel standards.

• Carbon Capture and Storage (CCS). Application of carbon capture equipment to major 
emission sources, with deployment aligned to capital replacement cycles.

Given the limited availability of low-carbon generation to 2030 and rising demand from other 
sectors, our original advice for the fourth carbon budget did not assess the potential for 
widespread application of electricity within industry. However, we did state that electrification 
in industry may provide an additional abatement opportunity beyond 2030 (see Section 4).

Relatively slow pace and low-cost abatement eases competitiveness concerns, particularly with 
policies such as free EU ETS allowances (see chapter 4 of our summary report3).

As part of our update for the fourth carbon budget review, we commissioned Ricardo-AEA to 
review the feasibility of a wide range of abatement technologies across industry4. The review 
focused on the seven most carbon-intensive industries in the UK, accounting for over half of 
industrial emissions. 

2 http://www.theccc.org.uk/publication/the-fourth-carbon-budget-reducing-emissions-through-the-2020s-2/
3 http://www.theccc.org.uk/publication/fourth-carbon-budget-review
4 Ricardo-AEA – Updating and extending carbon budget trajectories: A review of the evidence, http://www.theccc.org.uk/publication/fourth-carbon-budget-review

http://www.theccc.org.uk/publication/the-fourth-carbon-budget-reducing-emissions-through-the-2020s-2/
http://www.theccc.org.uk/publication/fourth-carbon-budget-review
http://www.theccc.org.uk/publication/fourth-carbon-budget-review
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The review generally reinforced our previous finding that there is some scope to reduce 
emissions in industry at low cost to 2030 through improvements to energy efficiency including 
CHP, use of biogas and biomass, low-carbon heat and potentially application of CCS in later 
years. The review also identified several areas where more may be possible, but was not able 
to quantify these on current evidence. In carbon-intensive industry, it raised questions about 
previously assumed abatement potential in two important areas, which we set out below and 
consider in our sensitivities in section 4.

Conventional energy efficiency

Our 2010 analysis of emissions reductions in industry to 2020 focused on cost-effective, short 
pay-back options for abatement, such as improvements to the efficiency of motors (which we 
refer to here as ‘conventional energy efficiency’). 

There is a limited evidence base and we previously relied predominantly on DECC’s ENUSIM 
model, which under-represents the opportunities for fuel switching and longer payback 
options within industry. We also highlighted that the accuracy of the data underpinning 
ENUSIM is reliant on the often limited ability and/or willingness (given commercial 
considerations) of industry to provide information regarding abatement opportunities. 

Based on the review by Ricardo-AEA, we have found that the technologies likely to be available 
to 2020 are broadly unchanged from those previously modelled using ENUSIM. An exception is 
‘impulse drying’ in the paper, printing and publishing sector where the review found that pilot 
demonstrations suggest limited energy efficiency improvements. The sector has not therefore 
taken up the technology and there are no plans to do so by 2030, but this does not materially 
affect emission abatement (less than 0.5 MtCO2 per year). 

We have therefore kept the conventional energy efficiency abatement options to 2020 broadly 
the same, with an adjustment for impulse drying. 

As a result of our review and updated baseline emission projection to 2020, our assumed 
abatement from conventional energy efficiency has reduced from 4 MtCO2 to 3 MtCO2 in 2020.

Further options within carbon-intensive industry

For our original advice on the fourth carbon budget, we also included a number of new 
technologies and approaches in carbon-intensive industry which could result in substantial 
opportunities for abatement. This original advice was based on a study commissioned from 
AEA5 to consider more ‘radical’ energy efficiency options for the 2020s. 

Based on the latest evidence from our review, the energy efficiency potential during the 2020s 
has been left broadly unchanged.

5 http://archive.theccc.org.uk/aws2/4th%20Budget/Final%20Report%20ED56369.pdf

http://archive.theccc.org.uk/aws2/4th%20Budget/Final%20Report%20ED56369.pdf
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The review did question the potential of the two largest abatement options, in the steel and 
refineries sectors. The evidence on these, however, is limited. We have therefore decided to 
retain these abatement options but will review them further when more evidence is available 
(Boxes 4.3 and 4.4).

Ricardo-AEA did not quantify any further abatement, but identified potential options that will 
need to be analysed in the future. These include:

• Considerable potential for the use of waste heat from refineries, as is currently done in 
Scandinavia with wide use of district heating. However, there is currently no market in the 
UK for the heat, a heat distribution market or significant effort to co-locate users of low-
grade heat. Investment from outside the industry would be needed to achieve this.

• Potential for a future range of low-carbon cement types if there were demand from the 
construction sector.

• Replacement of paint shops with more efficient units in the motor industry (30% of site 
energy use).

• Further abatement potential if recycling quality and quantity improved for many materials 
(e.g. glass). 

We have therefore broadly kept the same potential abatement options from energy efficiency 
in carbon-intensive industry to 2030, with a few small adjustments based on new evidence. 

As a result of our review and updated baseline emission projection to 2030, our assumed 
abatement from energy efficiency within carbon-intensive industry has reduced from  
12 MtCO2 to 9 MtCO2 in 2030.

We consider lower abatement potential for the refineries and steel sectors in our sensitivities 
(see section 4). 
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Box 4.3: Abatement potential in the iron and steel sector

The AEA 2010 study identified a switch from integrated blast furnace to electric arc furnace (EAF) melting and 
increased use of recycled of scrap steel as a cost-effective abatement opportunities. 

• AEA proposed a technically possible scenario of increasing the recycled content of UK steel from 37% to 52%,  
a 2.7 Mt shift in steel production to EAF – abating 4.75 MtCO2 by 2030.

• The Ricardo-AEA review confirmed that this would require a major change to the industry and significant increase 
in available quality scrap – an extra 2 Mt – where most UK steel scrap is currently exported. Globally, 450 Mt of 
scrap steel is recycled annually, but scrap is considered and priced as a scarce resource. 

• Investment, further R&D and assured access to competitive priced electricity would be needed, but technically  
it remains a potential abatement option for the UK.

• The AEA 2010 study estimated an alternative ‘realistic’ scenario was an increase to recycled content of UK steel  
of 41%, with the abatement of 1.2 MtCO2 in 2030. 

The review did not find evidence sufficient to suggest taking this 52% recycled content option out of our  
abatement scenario. 

Recognising the potential barriers of this option and that CCS may be an alternative solution, we have considered the 
lower 41% recycled content option in our sensitivities scenario (see section 4).

More in-depth research and analysis is needed in the iron and steel sector to provide more certainty about abatement 
potential in this sector. We will review the potential again after when new evidence becomes available such as DECC’s 
2050 Decarbonisation Roadmaps by 2015 and the DECC/BIS Industrial CCS study in 2014.

Box 4.4: Abatement potential from refineries

The AEA 2010 study highlighted that there was significant emissions abatement potential from refineries in the UK by 
bringing them up to best performing standard globally. 

Evidence underpinning our previous advice suggested that ‘whole refinery optimisation’ could bring cost-effective 
abatement of 3.5 MtCO2 by 2030.

We highlighted potential barriers to this measure:

• The uncertain future demand for refined fuels given the expected uptake of electric vehicles. 

• The competition for capital investment across the whole supply chain for petroleum products. 

However, the Ricardo-AEA review concluded that the barriers are mainly economic rather than technical, although the 
capital cost of meeting them could be high.

When discussing this option with industry, they raised concerns about the estimate of the emissions abated to 2030: 

• Some of this optimisation may have occurred already.

• It may not be possible to reduce CO2 intensity to levels in Benelux/Scandinavian refineries due to the size and 
complexity of UK refineries. 

The review did not find evidence to provide an improved abatement estimate from refinery optimisation. We have 
therefore maintained the original abatement potential in our abatement scenario. 

Recognising the uncertainty in this abatement estimate, we have assumed only half of the abatement potential can 
be delivered in our sensitivities scenario (section 4).

Further in-depth research and analysis is needed in the refineries sector to provide more certainty about the 
potential for abatement. We will review the potential again after completion of further studies such as DECC’s 2050 
Decarbonisation Roadmaps by 2015.
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Low-carbon space heating

For our original advice on the fourth carbon budget, we assumed a total industrial heat 
demand in 2030 of around 180 TWh, of which 30 TWh was for industrial space heating and 
150 TWh for process heat. We assumed that around half of space heating demand could be 
met through uptake of heat pumps. 

We commissioned Frontier Economics and Element Energy to review the feasibility of our heat 
pump scenarios. 

The review suggested changes to our previous heat modelling through higher capital costs 
from lower learning rates, lower heat pump performance, only partially offset by lower supply-
side constraints compared to our previous estimates. 

Further details of the Frontier Economics/Element Energy analysis and changes to the heat 
modelling can be found in Chapter 3.

As a result of our review and updated baseline heat demand of around 120 TWh in 2030, of 
which 20TWh is for space heating, we assume around half could be met through uptake of 
heat pumps. Our assumed abatement from low-carbon space heating in industry has therefore 
reduced from 5 MtCO2 to 2 MtCO2 in 2030.

Biomass and biogas

For our original advice on the fourth carbon budget, we assumed that a quarter of total 
industrial heat demand of around 180 TWh could be generated through biomass and biogas.

We reviewed the suitability of industrial heat loads for biomass. After consulting with industry,  
we included new evidence of lower biomass suitability for the food, drink & tobacco, cement 
and lime sectors. Our assumptions about the suitability of biomass for all other industrial 
sectors remain unchanged from our original fourth carbon budget analysis.

As a result of our review and updated baseline heat demand of around 120 TWh in 2030,  
we assume around a third could be generated through uptake of biomass and biogas.  
Our assumed abatement from biomass and biogas has reduced from 14 MtCO2 to 11 MtCO2  
in 2030.

In total, we have reduced low-carbon heat abatement in our scenario from 20 MtCO2 to  
14 MtCO2 in 2030.

Carbon Capture and Storage

Carbon Capture and Storage (CCS) technology is most frequently discussed in the context of 
power generation. However, it is likely that this technology will be feasible in energy-intensive 
industries including iron and steel, industrial Combined Heat and Power (CHP), refining,  
cement and chemicals.
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We previously commissioned Element Energy in 20106 to assess the viability of CCS in industry.  
We have continued to use the results of their analysis that suggests that CCS could be both 
widely applicable in energy-intensive industries and cost-effective. CCS could reduce emissions 
from energy-intensive industry by 5 MtCO2 in 2030 and 33 MtCO2 in 2050.

As discussed in our report on ‘The 2050 target’7, CCS in industry is a key option to meet the 
2050 target. Given that industrial CCS projects have not been funded under the current UK 
CCS competition and that there has been limited progress internationally, an approach to 
developing industrial CCS demonstrations compatible with required deployment in the 2020s 
is required. This would lay the foundations for deep cuts in industry emissions in the period to 
2030 and beyond.

4. Projected emissions with abatement – an updated scenario for the 
2020s
In our 2010 fourth carbon budget advice, we developed an abatement scenario involving 
measures that were likely to be economically-sensible in a carbon-constrained world – 
measures that are important on the path to the 2050 target and that are cost-effective 
compared to expected carbon prices over investment lifetimes. 

Outlook to 2020

The starting point for our abatement scenario was a projection for emissions in 2020. We have 
updated our projection based on the new evidence since our original advice.

We have assumed lower industry emissions to 2020, as a result of the new DECC baseline 
emissions projections for industry and our updated assumptions on abatement potential in 
section 3. 

• Industry direct emissions would reduce by 14% from 2012 to 2020, reaching 92 MtCO2, 
20 MtCO2 lower than we previously assumed.

• Traded sector industry emissions would reduce by 7% from 2012 to 2020, reaching 67 MtCO2, 
17 MtCO2 lower than we previously assumed.

• Non-traded sector industry emissions would reduce by 28% from 2012 to 2020, reaching 
25 MtCO2, 4 MtCO2 lower than we previously assumed.

We have used this updated analysis as an entry point for our path from 2020 to 2030.

The path from 2020 to 2030

We have revisited our assessment for the 2020s based on the latest emission projections and 
our review of potential abatement. As set out in section 3, we have made a number of small 
changes to the scenario in terms of implementation of abatement measures. 

6 http://archive.theccc.org.uk/aws2/0610/pr_supporting_research_element_Energy_CCS_on_gas_and_industry.pdf
7 http://www.theccc.org.uk/publication/international-aviation-shipping-review/

http://www.theccc.org.uk/publication/international-aviation-shipping-review/
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We have therefore assumed reduced industry emissions to 2030 (figure 4.2).

• Industry direct emissions would reduce by 40% from 2012 to 2030, reaching 65 MtCO2, 
22 MtCO2 lower than we previously assumed.

• Traded sector industry emissions would reduce by 35% from 2012 to 2030, reaching 
47 MtCO2, 14 MtCO2 lower than we previously assumed.

• Non-traded sector industry emissions would reduce by 50% from 2012 to 2030, reaching 
18 MtCO2, 8 MtCO2 lower than we previously assumed.

We build this updated assessment into our economy-wide analysis in Chapter 1.

Preparing for 2050

In our 2012 report on ‘The 2050 target’8 we highlighted areas in which we could further abate 
industry CO2 emissions from 2030-2050. 

• Further rollout of industrial CCS across the energy-intensive sectors.

• Further use of bioenergy especially used with CCS, or alternatively the increased use of 
wood in the construction industry.

• Given low-carbon electricity, there is a significant opportunity for electrification and use  
of hydrogen options to decarbonise combustion emissions.

8 http://www.theccc.org.uk/publication/international-aviation-shipping-review/

Figure 4.2: Original and updated fourth carbon budget industry abatement scenario for 2030 
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CCS in industry is a key option to meet the 2050 target and an approach to developing 
industrial CCS demonstrations compatible with deployment in the 2020s is required.  
This would lay the foundations for deep cuts in industry emissions in the period to 2030  
and beyond. To ensure other options are available, it is important that scarce bioenergy 
resources are not locked in to use in other sectors. Power sector decarbonisation will also  
need to proceed in such a way that so that options are developed to further increase use of 
low-carbon generation after 2030.

Sensitivities and flexibilities

We have also considered various sensitivities around our updated assessment, to reflect 
potential deliverability barriers.

The measures included in our updated abatement scenario are feasible and cost-effective 
compared to the carbon price. However, our review has highlighted potential barriers and 
uncertainty in the estimated abatement for a few of the options included. In addition, given 
the slow progress in CCS demonstration, there are risks of delay in its use in the industrial 
sectors. We capture these uncertainties in the following sensitivities.  

• Lower abatement potential in refinery optimisation. We assume that only half of the 
abatement potential can be delivered. This would reduce abatement in 2030 by 2 MtCO2.

• Lower growth in the use of recycled steel. We have assumed an increase to recycled 
content of UK steel from 37% to 41%. This would reduce abatement in 2030 by 2.5 MtCO2.

• No industrial CCS by 2030. We have assumed a 10 year delay in CCS technology 
development so that there will be no industrial CCS deployed by 2030. This would reduce 
abatement in 2030 by 5 MtCO2. 

Overall this would mean a reduction in abatement of 9 MtCO2 (all traded emissions).  
Direct emissions in industry would be 75 MtCO2 in 2030, still lower than the 86 MtCO2  
assumed in our original 2010 analysis. However, risks attached to the 2050 target would  
be increased, particularly if potential to apply CCS to industry is reduced.

As set out in Chapter 1, the budget involves flexibility to accommodate these sensitivities. Lower 
delivery in some areas could be offset by increased delivery elsewhere. Additionally, the cost-
effective path would reduce emissions by more than required under the legislated budget, so 
that some under-delivery overall can be accommodated within the economy-wide budget.
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5. Benefits of delivering the measures in our scenario
The measures in our scenario are cheaper than the expected carbon price or are required 
to prepare for 2050. A delay in their deployment would therefore increase costs. We have 
quantified the cost for such a delay:

• Overall, the benefits of the fourth carbon budget abatement in industry versus a ten-year 
delay are around £20 billion. This includes benefits of £10 billion from energy efficiency 
improvements, around £5 billion from low-carbon heat and around £5 billion from deployment 
of CCS. See table 4.1 below for abatement cost of options and importance to 2050.

• Benefits of abatement would be higher if fuel costs or the carbon price would be higher. 
Even with low fuel costs or carbon prices there would still be cost savings of acting in the 
2020’s, so pursuing the cost-effective path is a low-regret strategy. See table 4.2 below  
for estimates.

• Section 4 highlighted that delaying action on technologies like industrial CCS in the 2020’s 
will increase risk of delivery to meet the 2050 target.

It is therefore appropriate to aim to deliver significant abatement in the industry sector, as 
included in our abatement scenario. This will require policy strengthening to ensure that 
incentives for investment are in place and that barriers to deployment are addressed. We will 
consider policy options in more detail in our 2014 progress report to Parliament, as part of our 
review of progress over the first budget period.

Table 4.1: Abatement costs of options and importance to 2050

Measure

Cost per tonne  
CO2 in 2025 

(weighted average) Importance to 2050

Further options within carbon-
intensive industry

-£115 Further energy-efficiency of carbon-intensive 
industry is essential to meet the 2050 target.  
The measures included are also significantly  
cost-effective.

Of which refinery optimisation -£132

Of which increased use of scrap in 
electric arc furnace

-£73

Low-carbon heat -£12 Decarbonising heat in industry to 2050 requires 
building up capacity and supply-chains through the 
2020s, particularly in the case of heat pumpsOf which low-carbon space heating -£16

Carbon Capture and Storage £36

CCS in industry is a key option to meet the 2050 
target and an approach is required to develop 
industrial CCS demonstrations compatible with 
deployment in the 2020s.

Source: CCC modelling. Notes: Abatement costs are calculated for measures taken up in the 2020s. 

Table 4.2: Net present value under different carbon price and fossil fuel price assumptions

Central assumptions Low carbon prices
High carbon 

prices Low fossil fuel prices
High fossil fuel 

prices

£20 billion £10 billion £30 billion £15 billion £25 billion

Source: CCC modelling
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