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Greening the Giants

The UK stands on the precipice of another industrial revolution. But unlike its
predecessors this revolution is initiated by governments and driven to a large extent by
political choices. The UK was the first advanced economy in the world to legally commit
to net zero. This year we will host what promises to be one of the most important global
climate summits to date. We now need to turn our attention to the gargantuan task of how
to transition our existing jobs, companies and industries from carbon intensity to carbon
neutrality.
Most of the political debate on net zero has so far focused on the bleeding edge: the new
technologies and societal changes that will be cleaner, greener and more sustainable and the incentives and funding streams that can incentivise innovation. But there is a
more prosaic challenge within net zero: how to decarbonise our existing economy ideally without the loss of, or disruption to, large numbers of jobs, industry or value.
The UK has decarbonised considerably since 1990, but much of this progress has come
in a few specific areas. The remaining half of our carbon emissions - the high-hanging
fruit, as it were - is dominated by 12 carbon-intensive industries that have so far proved
stubborn to decarbonisation. These twelve “carbon giants” include industries such as
manufacturing, agriculture, aviation, construction and steel, and make up three fifths
(62%) of UK emissions. They also represent almost a quarter (23%) of the UK’s output and
more than one in five (21%) jobs.1 Without these giants, we will not get to net zero. But
getting them there may well be disruptive.
This paper looks in detail at the emissions and jobs profile of these incumbent industries
and sets out a plan to decarbonise them without the wholesale loss of jobs and
competitiveness, including in specific regions. We find that:
•

Carbon-intensive industries are concentrated in the Midlands and North of
England and Scotland. 51% of jobs in these industries are located in these regions
and they also account for 14% of regional GVA.2

•

The East Midlands, Scotland and Wales all generate 16% of their GVA from these
industries. In contrast, London generates just 8% of GVA from these industries
and accounts for just 14.9% of their jobs.

•

Carbon emissions from commercial output are unsurprisingly much higher in
these regions. Areas such as Port Talbot in South Wales or Scunthorpe in
2
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Yorkshire and the Humber are among the highest in per capital emissions. But this
varies by emission type: transport emissions are evenly spread around the UK,
and emissions from domestic use is highest in Scotland, where domestic
emissions per capita are 37% higher on average.
•

This poses numerous political challenges. Scottish seats have on average 11%
more jobs in carbon intensive industries than the national average, while Red Wall
seats have 14% more. The Government will have to balance its ambitions for net
zero with its wider ambitions to secure the Union and level up regional growth.

Looking across these twelve industries, we can discern some important differences that
mean some will present more practical and political challenges than others:
•

Aviation and Shipping remain very hard to abate, compounded by the fact that
emissions have risen by 125% in Aviation due to rising demand since 1990. Both
industries face few clear options in a net zero world, with the application of
sustainable fuels and battery technology still in their infancy. Industry and
government will need to work closely to accelerate R&D and scale technologies
quickly when they become available.

•

Oil and Gas and Coal Mining have reduced their emissions by 1% and 97%
respectively since 1990, but still face an existential threat, given that activity is
reliant on extracting carbon from natural resources. Capitalising on the
employment and growth opportunities of decommissioning and carbon capture
will be important, but unlikely to fill the hole that these industries leave behind.
This will put a premium on retraining and regional attraction of replacement
industries, which will be the subject of the next paper in our programme.

•

Carbon-intensive manufacturing, Steel, Construction and Land Transport face their
own significant challenges but the path is clearer. Electrification, hydrogen,
alternative materials and carbon capture being most deliverable alternatives to
existing carbon-intensive activity processes. The challenge for policymakers and
companies will be to create the commercial incentives and public support for the
economy-wide rollout of these solutions.
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If policymakers get this right, the challenge will in many places be met with equal
opportunity. The Government recently signed up the Climate Change Committee’s Sixth
Carbon Budget. Our analysis suggests that these proposals have the potential to create
up to 1.7 million jobs in future net zero industries, such as renewable energy, electric
vehicles, low-carbon heat and buildings retrofit.
Importantly, while every region stands to benefit from some new jobs, these jobs will be
disproportionately located in those very same areas that are set to lose out from the net
zero transition. We find that nearly four fifths (79%) of industrial emissions abatement at
major sites through hydrogen could take place in the Midlands, North and Scotland, along
with around three quarters (77%) from Carbon Capture and Storage and Bioenergy with
Carbon Capture and Storage. More than half (56%) of the jobs expected to be created
through electrification are also expected in these places, with electric auto manufacture
expected to grow from its current heartlands in the Midlands and North East.3
This suggests that - contrary to some prevailing wisdom - there is no inevitable conflict
between levelling up and net zero. With the right policies, the latter can drive the former
and the transition can be, if not entirely painless, regionally progressive and economically
productive. In this report we set out a range of recommendations to accelerate the
decarbonisation of existing industries and maximise the economic opportunities, to help
companies and workers make the transition to net zero with confidence.
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Summary of Recommendations
Cross-sector recommendations
Problem
Net zero technologies need to develop
and commercialise at a faster rate.

Solution
1.

Hydrogen and carbon capture
technologies have not been rolled out for
industrial use yet.

The Government should establish a Net
Zero Delivery Taskforce to implement
major trials on net zero technologies
2. Create a new industrial CfD scheme and
open up pots for green hydrogen and
carbon capture.
3. Implement a Carbon Takeback Obligation
(CTBO), rising from 1% in 2025, to 5% in
2030, to 10% by 2035.

Combined and local authorities do not
have the powers or accountability to
ensure sufficient decarbonisation in their
local areas.

4. Use combined and local authorities to
drive decarbonisation, by creating regional
carbon budgets and devolving powers of
EV infrastructure and Retrofit schemes.

Industrial decarbonisation risks losing
domestic jobs and making UK businesses
uncompetitive if the policies are not right.

5. Require UK content requirements for
supply chains of key net zero
technologies.
6. Use the UK's chairmanship of the G7 to
push the "Green7", using the world's
leading economies to drive
decarbonisation, including through Border
Carbon Adjustments.

Sector specific recommendations
Agriculture
There are poor price signals and perverse
incentives in the agricultural system.
Current technologies are also not sufficient
to decarbonise farm vehicles, machinery,
and other agricultural processes.

7. Implement a gradually rising regulatory
baseline for soil and animal husbandry
within the ELM scheme.
8. Include agriculture and land use in the
emissions trading system.
9. Introduce innovation grants for early-stage
vertical-farming and cultured meat
projects.
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Aviation
Technology to decarbonise Aviation does
not exist yet, and will not at a commercial
level on any meaningful timeframe.
Aviation fuel is not exempt from tax under
international agreements, costing the
Government up to £9.1bn a year.
Carbon Intensive Manufacturing
Decarbonising manufacturing will rely
primarily on hydrogen, electrification and
CCS, technologies which all require further
development to scale up commercially.

Construction and Buildings
Decarbonising homes in the UK represents
a huge challenge, as retrofitting is
currently too expensive for many
households. In addition, homes and
buildings are still being built that are not fit
for a net zero future. Alternatives to steel
and cement are too costly, so many
buildings have high levels of embodied
carbon.
Land Transport
EVs are in the commercialisation stage, but
are too expensive for the average
consumer. Electrified or hydrogen
powered HGVs and LGVs are only in the
R&D stage.
Power generation
Decarbonisation of this industry is well
underway. However, coal and gas still
need to be phased out, whilst energy
demands may more than double.

10. Introduce a mandate for blending
Sustainable Aviation Fuels.
11. Require opt-out carbon offsetting for
passengers on commercial flights.
12. The UK should work with international
partners to reduce the kerosene subsidy
from aviation fuel over the next decade.
Cross-sector
• Implement major trials on uncertain
technologies that are in R&D phase.
• Expand the CfD scheme to open up pots
for Hydrogen and carbon capture.
• Require UK content requirements for
supply chain of key net zero technologies.

13. Mandate that public sector construction
projects have to be zero-carbon - with an
exception for defence.
14. VAT should be reviewed for domestic
heating and energy efficiency
improvements.
15. Regulate for embodied carbon standards
in new buildings.

16. Introduce a gradually implemented Road
Pricing Scheme, to be phased in from
2025 onwards as fuel duty bills reduce.

17. A carbon intensity limit on power
generation, gradually falling over time.
18. Commit to maintaining nuclear capacity at
~10GW in the long term.
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Shipping and Fishing
New technologies are primarily in the R&D
stage and few are in commercial use on
any major scale.
Waste and Sewerage
The quality of recycling in the UK is poor
compared to some comparators. The
landfill tax is increasing, but at a rate below
inflation and major tax gaps exists.
Extractive Industries
These industries are generally not
consistent with a net zero future and many
sites will need to be decommissioned in
coming years.
Tax breaks and subsidies equivalent to
more than €11bn are provided to Oil and
Gas companies, whilst other policies exist
which promote oil and gas extraction that
are not aligned with the net zero target.

Steel
Steel production is already close to its
maximum energy efficiency potential, and
electric arc furnaces can only produce
certain types of steel so carbon-intensive
blast furnaces will still be required. Steel
producers also face higher energy costs
than their European competitors, which
may hinder decarbonisation and promote
offshoring.
Retail
The decline of the high-street and shift to
online shopping provides opportunities to
decarbonise but could increase emissions
if these opportunities are not taken.

19. Implement a Net Zero Fuel Mandate for
shipping from 2025.

20. Increase landfill tax at the rate of increase
since 2018, to be £100 per tonne by 2022
and increase enforcement.

21. The Government should amend the
Infrastructure Act 2015 to end the policy of
maximising the economic extraction of oil
and gas.
22. Introduce regulation to ban nonemergency flaring across Oil and Gas
operations by 2030 and mandate that all
new extraction sites must include
measures to eliminate routine flaring.
23. The Government should create a multimillion pound prize for lithium extraction in
the UK.

24. The Government should use the tax
system to reduce the cost of electricity for
steel producers and other manufacturers.
The Government should consider
increasing the current level of 85% relief
on renewable levy costs for UK steel
producers to a flat 100% exemption.

25. Give companies the option to offset
renewable charging points against
Corporation Tax, incentivising the
implementation of EV charging at depots
and retail sites across the country.
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The UK stands on the precipice of another industrial revolution. Over the next thirty years
we have committed to reduce carbon emissions to zero, requiring the wholesale
transformation of entire industries and the adoption of entirely new consumer and market
norms.
If we are to navigate this challenge successfully, it is important to begin with an analysis
of our starting position. This chapter sets out where we are, how we got here, and where
in our geography and economy emission reductions will need to be found.

Energy-intensive industry: the engine of modern economic growth
Since 1900, global GDP has risen by 3,163 per cent.4 Over the same period, global fossil
fuel consumption has soared by 2,290 per cent.5 The simultaneous growth of output and
carbon consumption is no coincidence. The Industrial Revolution unlocked new energy
resources: fossil fuels. These fuels - coal, oil and natural gas - have been the key drivers
of social, economic, and technological progress experienced over the last two centuries.
The importance of energy access to long-term growth is reflected in the UN Sustainable
Development Goals, which includes “access to affordable, reliable, sustainable, and
modern energy” as an explicit goal.6
Fossil fuel consumption has been particularly important to the UK’s economic history. The
UK was a pioneer in fossil fuel technologies and the first country to burn coal to generate
electricity. Before 1750, the UK economy took around six millennia to double in size.
Since the advent of the Industrial Revolution in 1750, the economy has doubled in size
every fifty years, or an average of 1.5% per year.7 By 1980, the UK economy relied on
construction- and production-based industries for 28.8% of output.8 To a large degree, we
have carbon-intensive industries to thank for the UK’s dramatically rising living standards
over the last century.
Since the 1980s, the UK economy has witnessed a dramatic shift from a model primarily
based on production to one largely based on services. Jobs in manufacturing have
decreased by nearly 39% since 1991 and jobs in coal mining have plummeted by 98%
since 1990,9 although these industries are still responsible for 20% - £373 billion - of
output. While this process has offshored some of the UK’s carbon intensive industrial
base, notably in mining and manufacturing, the UK has continued to rely on a number of
carbon intensive industries.
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Figure 1: Global fossil fuel consumption since
1800
Source: Our World in Data

Figure 2: World GDP since 1800
Source: Our World in Data
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In the absence of wholesale carbon sequestration or removal, net zero will be impossible
if we cannot decarbonise these carbon intensive industries in the next thirty years. This
must therefore be the first priority for the Government, while supporting the communities
that rely on them for jobs, investment, and local esteem. If ministers are successful, they
will not only deliver on net zero but could also achieve their parallel aim of levelling up
regional growth. This challenge is the subject of this paper.
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The geographic distribution of carbon emissions
The greater density of manufacturing and extractive industries in some parts of the UK
means that UK carbon emissions are also highly concentrated in specific places.
As Figure 3 shows below, certain parts of the UK have far higher emissions per capita
than other parts of the UK. The areas with the highest emissions tend to be areas with
industrial and manufacturing industries present, such as the Parliamentary constituencies
of Port Talbot in South Wales or Scunthorpe in Yorkshire and the Humber.
Figure 3: Total emissions per capita, by constituency (ktCO2e)
Source: National Atmospheric Emissions Inventory; ONS population estimates; Onward analysis
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If we split emissions into different sectors - domestic, industrial and transport - this story
starts to become more complex:
•

Industrial emissions remain concentrated in those previously mentioned areas
that host major industrial sites reliant on heavy fossil fuel usage for their
operations, such as Wales (twice the per capita average) and Yorkshire and the
Humber (54% higher than average).

•

Emissions from transport are far more evenly distributed. The West Midlands and
the East Midlands have the highest transport emissions per capita, 11% and 16%
above the national average respectively. This may be due to lower investment in
non-mainline rail in these regions, meaning travellers are more reliant on petrol
and diesel cars for transport.

•

Domestic emissions tell another story. Constituencies in Scotland have on
average 37% higher emissions per capita than the rest of the UK. Of the 50
constituencies with the highest domestic emissions per capita, three fifths (34) are
in Scotland. There are four possible explanations for this. First, much of Scotland
has relatively low population density. Secondly, Scotland’s housing stock is poor,
with 11.3% of households in fuel poverty, compared to 10.3% in England.10 Thirdly,
there are marginally more properties not on the gas grid (15% in Scotland
compared to 14% in England).11 Finally, the climate is on average 20% colder than
England, with an average maximum temperature of 10.5oC versus 13.1oC in
England. 12 13
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Figure 4: Per capita emissions across the UK’s constituencies, by industrial and
commercial; transport; and domestic emissions.
Source: National Atmospheric Emissions Inventory; ONS population estimates; Onward Analysis
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The twelve giants: the incumbent industries crucial to delivering net
zero
There are twelve carbon-intensive industries that will be crucial to the success of net
zero.
These are the industries that have an annual emissions per job ratio of over 100 tCO2e
per job or which contributes 2% or more of annual total UK emissions. We will not get to
net zero without either decarbonising them or phasing them out altogether - but the
process of decarbonisation is likely to be disruptive in terms of jobs, supply chains and
investment. We need to take particular care to decarbonise them.
These twelve giants are:
1.
Agriculture,
2.
Aviation,
3.
Carbon Intensive Manufacturing14,
4.
Construction15,
5.
(Electricity) Gas, Steam and Air Conditioning Supply [(E)GSAC],
6.
Land Transport,
7.
Coal and Lignite Mining,
8.
Oil and Gas extraction,
9.
Retail16,
10. Shipping and Fishing,
11. Steel,
12. Waste and Sewerage.
This paper explores how to decarbonise these industries. First, we will analyse the jobs
and GVA outlook for each industry across the UK. Secondly, we will take a deeper look at
each industry and uncover the unique political and practical challenges that each
represent. Third, we will set out how to get them to zero while preserving job
opportunities and growth for the places who stand to be disrupted.
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Table 1: Breakdown of the 12 carbon intensive incumbent industries
Source: Business Register and Employment Survey, ONS Atmospheric Emissions statistics, ONS
Regional gross value added (balanced) by industry, Onward analysis.
Jobs
(Total)

Industry
Agriculture

Emissions
per job GVA (% of
(tonne)
UK)

Emissions
(% of UK)

Emissions
(ktCO2e)

Full time
jobs (% of
UK)

196,000

243

0.61%

8.5%

47,677

0.7%

Aviation

74,910

613

0.27%

8.2%

45,909

0.2%

Carbon Intensive
Manufacturing

173,525

239

1.07%

7.4%

41,527

0.6%

1,465,000

9.5

6.12%

2.5%

13,849

4.9%

(E)GSAC

123,520

767

1.49%

16.9%

94,737

0.4%

Shipping and
Fishing

23,005

564

0.36%

2.3%

12,970

0.1%

Land Transport

519,335

44

1.58%

4.1%

22,857

1.7%

Coal and Lignite
Mining

314

2344

N/A

0.1%

735

0.0%

Retail

3,952,025

3.7

8.74%

2.6%

14,654

13.1%

Steel

32,465

330

0.03%

2.1%

11,579

0.2%

Waste and
Sewerage

146,475

167

0.20%

4.4%

24,410

0.5%

Oil and Gas

15,655

1278

0.96%

3.6%

19,999

0.1%

Construction
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Figure 5: Incumbent industries by share of national emissions.
Source: ONS Atmospheric Emissions; Onward analysis
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Progress made in these industries since 1990
Net zero does not begin from a standing start. In total, 8 out of 12 of these incumbent
industries have partially decarbonised over the last three decades. Mining emissions
have plummeted by 97% since 1990. Waste and Sewerage emissions have fallen by 65%;
Steel by 58%; Electricity, Gas and Air Conditioning supply by 56%; and Carbon Intensive
Manufacturing by 59%.17 Efficiency improvements, technological developments and
effective public policy (such as the Climate Change Levy which assisted in the phase-out
of coal) have been a key driver of decarbonisation in many of these industries.
It is also clear that offshoring within some of these industries - such as manufacturing has merely shifted these emissions to other countries. This shows that it is not enough
just to regulate and tax carbon-intensive industries, particularly those that are tradeexposed. We need to support a transition to cleaner technologies, or global emissions
will continue to rise and jobs will be lost at home. As Onward set out in the launch report
for this programme, the UK has decarbonised manufacturing and industry at the fastest
rate in the G7, by 54% since 1990, but this has coincided with a 47% fall in manufacturing
16
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jobs.18 We should acknowledge that, while there has been real progress, many
companies have also simply looked abroad for cheaper labour, materials and land.
Furthermore, three of these incumbent industries have dramatically increased carbon
emissions since 1990. Aviation has seen the largest increase in emissions, by 125%, while
Construction (41%) and Retail (53%) have also risen. This has been driven by poor
progress towards decarbonisation - Aviation has not shifted from fossil fuels at all - and
increased consumer demand, especially in the case of Aviation. These industries will
need to reverse the trajectory of emissions before net zero is even a possibility.
The Retail industry is different from the other incumbent industries we have included in
our analysis. Whilst it accounts for 2.6% of UK emissions, it also accounts for 13.1% of the
UK workforce and therefore has a relatively small emissions per job average of 3.71
tCO2e, which is less than the UK average across all industries. In addition, recent
research from LSE found that 91% of jobs in Retail are ‘non-exposed’ to the transition to
net zero and so are likely to be unaffected.19 Retail is unique in this regard and as a result,
we chose not to include the industry in our cross-sector analysis, due to the skew it would
place on the results.
Figure 6: Change in carbon emissions since 1990, by carbon intensive industry.
Source: ONS Atmospheric Emissions; Onward analysis.
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Regional exposure to these industries for jobs and growth
As Onward explored in Getting to Zero, there is a particular weighting of jobs in carbon
intensive industries in particular regions. The South East and South West are the two big
outliers for these industries, with just 7.1% and 7.2% of jobs in these industries, compared
to a UK average of 8.3%. London, largely due to the Aviation industry, has 8.5% of jobs in
these industries, while Scotland has 9.2%.20 These figures vary significantly from the
proportion of jobs in ‘high emitting industries’ in our launch report. This is because they
are more granular, limited to specific tier 2 SIC code industries, rather than whole sectors.
Therefore, they are classified as ‘carbon intensive’ in this report.
The regions that generate the highest share of regional GVA from these incumbent
industries are the East Midlands, Scotland and Wales, where these industries account for
16% of GVA. This is twice as high as London, where these industries account for just 8%
of GVA. These steep differences stem largely from London’s largely services-based
economy.
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Figure 7: Share of jobs in incumbent
industries by region
Source: Business Register and Employment Survey;
ONS Atmospheric Emissions; Onward analysis

Figure 8: Percentage of regional GVA
generated by incumbent industries
Source: ONS Atmospheric Emissions; ONS Regional
gross value added (balanced) by industry; Onward
analysis
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Political breakdown of emissions and carbon intensive incumbent
industries.
This section considers the political implications of decarbonising incumbent industries.
This matters because these industries currently make up a large proportion of jobs and
growth, and meeting our obligation will necessitate important trade-offs: between existing
jobs and the promise of future employment; between current and novel technologies; and
between different parts of the country.
Some industries will become more competitive in a net zero world and some will become
less competitive, meaning some will rise and some will shrink in terms of jobs and GVA.
Understanding the political implications of those choices will be important to maintaining
public support during what will inevitably be a disruptive process.
Breaking down the emissions statistics by winning party, we can begin to detect the
underlying political challenges of decarbonisation. While this is a national challenge,
which will affect every part of our economy, different political parties are exposed to
varying degrees.
Emissions in the average SNP seat, for instance, are a third (36%) higher per capita than in
the average Conservative seat. The average Conservative seat is nearly a quarter (23%)
higher emitting than the average Labour seat. These differences are indicative of
geography more than anything else, but they underscore the potential political difficulties
of decarbonisation.
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Figure 9: Average constituency emissions, per capita, by political party (ktCO2e)
Source: National Atmospheric Emissions Inventory; ONS population estimates; Onward analysis
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As would be expected from such a heterogeneous list, carbon-intensive industries are
broadly spread across the United Kingdom. The economic challenge of decarbonisation
is not limited to one region and the political challenge of mitigating the risks is not limited
to one party. At least a fifth of the jobs in each main party’s constituencies are employed
in these industries and therefore vulnerable to disruption in the next thirty years.
However, looking by each party, we find that:
•

Conservative seats rely on these industries for an average of 8.3% of their jobs.
62% of Carbon Intensive Manufacturing jobs are in Conservative seats, along with
49% of jobs in Steel production.

•

Labour seats rely on these industries for 8.1% of their jobs, on average. 66% of
jobs in Aviation are in Labour seats, along with 39% of jobs in Land Transport and
49% of Steel jobs.

21

Greening the Giants

•

SNP seats have the strongest concentration of carbon intensive jobs. On average
9.1% of jobs in SNP seats are in these industries, with a particularly high reliance
on Oil and Gas (70.5% of all O&G jobs are in SNP seats) and construction (an
average of 4.6% of jobs in each constituency, 0.7% higher than in Conservative
seats).

While the parties appear to be broadly similarly exposed to the disruption of
decarbonisation, there is a clear differentiation between places that voted Leave and
Remain in 2016, and former Labour strongholds who voted for the Conservatives in 2019.
•

In constituencies that voted to Leave the EU, incumbent industries employ on
average 8.8% of jobs This is around a fifth higher than the average constituency
that voted Remain (7.3%).

•

Leave seats have a higher exposure to every incumbent industry except Aviation,
Shipping and EGSAC, where Remain seats have a higher proportion of jobs in
these industries (85% higher, 28% higher and 20% higher respectively). This is
understandable given these industries rely on cities and urban areas far more
than, say, Oil and Gas or Coal and Lignite Mining.

•

Red Wall seats also have a consistently higher proportion of carbon-intensive jobs
than other Conservative seats. This is driven in particular by carbon-intensive
manufacturing, Land Transport, and Retail. While low overall, Coal and Lignite
Mining makes up four times as many jobs in the Red Wall than elsewhere.
Comparing the number of jobs in Red Wall seats to the 2015 Conservative
electorate, there is a clear divide: the average Red Wall seat has 12.7% more of its
jobs located within carbon intensive industries.
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Figure 10: Proportion of total jobs in carbon intensive industries.
Source Business Register and Employment Survey; ONS Atmospheric Emissions; House of
Commons Library; Onward analysis.
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Figure 11: Proportion of total jobs in carbon intensive industries, by EU referendum
vote
Source: Business Register and Employment Survey; ONS Atmospheric Emissions; House of
Commons Library; Onward analysis.
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Figure 12: Proportion of jobs in carbon intensive industries, by type of seat
Source: Business Register and Employment Survey; ONS Atmospheric Emissions; House of
Commons Library; Onward analysis.
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1. Agriculture
Greenhouse Gas Emissions
• The agricultural industry 21 currently emits 46.3
MtCO2e a year, of which methane makes up a
majority, at 54.5%.
• According to the Climate Change Committee’s
Sixth Carbon Budget, it will need to decrease
emissions by a further 23% from 2020 levels by
2030 to be on track for carbon neutrality by
2050.
Economic Overview
• Since 1990, the sector has decreased
employment by 33%. This is marked in the
South West (44%,19,000 jobs) and the East of
England (43%, 19,000 jobs).
• In an evidence submission to this paper, the
National Farmers Union said that procedural
efficiencies such as controlled release fertilisers
and a small shift towards sustainable farming
have been key drivers towards net zero.
Regional Impact
• Scotland, Wales and the South West are the
regions with the highest proportions of jobs in
this industry
• The proportion of jobs in Scotland is nearly four
times that in the North East and North West, but
the number is still just 2% of the entire
workforce in Scotland.
• In terms of GVA, the East Midlands, South West
and Scotland are most reliant on agriculture,
with 1.4%, 1.3%% and 1.1% of their GVA
generated from agriculture respectively.

Figure 13: Proportion of total jobs in
agriculture
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Note: The source of Figures 13 to 24 is the
Business Register and Employment Survey
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2. Aviation

Figure 14: Proportion of total jobs in aviation

Greenhouse Gas emissions
• The aviation industry 22 has increased its
direct emissions by 125% since 1990.
Emissions must fall a further 23% from 2020
levels by 2030 in order to put the sector on
track to net zero by 2050, according to the
Climate Change Committee’s Sixth Carbon
Budget.23
22.34%

Economic overview
• The industry has experienced an increase in
employment of 22% since 1990, with
particularly large regional increases in
Yorkshire and The Humber (900% or 3,600
jobs) and the North West (200% or 4,000
jobs).
•

This increase has been driven by a 190%
increase in passenger demand in the UK
since 1990,24 which has increased the value
of the industry to the UK economy with GVA
increasing by 65.5% since 1990 (from £3
billion in 1990 to £5 billion in 2019).25

Regional impact
• 65% of aviation jobs are in London and South
East, as a result of the airports situated there.
• In terms of GVA, London remains more
economically reliant on the aviation industry
than other regions, with 0.6% of its GVA
coming from Aviation.
• The East of England and the North East are
then the most economically reliant, with
0.33% and 0.25% of their GVA coming from
Aviation respectively.
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3. Carbon intensive manufacturing

Figure 15: Proportion of jobs in
Carbon Intensive Manufacturing

Greenhouse Gas emissions
• Carbon intensive manufacturing26 has
decreased emissions by 59% since 1990.
• As a whole, the manufacturing industry needs
to reduce emissions by a further 60% from
2020 levels by 2030 in order to put the sector
on track to net zero by 2050, according to the
Climate Change Committee’s Sixth Carbon
Budget.27
Economic overview
• The industry has experienced a fall in
employment by 61.9% since 1990, with
particularly large losses in the North West and
the North East. Manufacturing jobs in the
North West fell by 67%, or 61,000 jobs, and by
64.7%, or 22,000 jobs in the North East.
Regional impact
• Two thirds (66%) of these jobs are located in the
North, Midlands and Scotland. The proportion
of jobs in the East Midlands and Yorkshire and
The Humber is three times as high as in London
and over twice as high as in the South East and
South West.
• In terms of GVA, the North West, North East
and Yorkshire and the Humber are the most
economically reliant on carbon intensive
manufacturing, representing 2.57%, 2.52% and
2.39% of GVA respectively.
• London and the South West generate just 0.1%
and 0.66% of GVA from these industries.
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4. Construction
Greenhouse Gas emissions
• Construction28 emissions have risen by 46%
since 1990.
• The industry must reduce emissions by 60%
from 2020 levels by 2030 in order to put the
industry on track to net zero by 2050,
according to the Climate Change
Committee’s Sixth Carbon Budget.
Economic overview
• The industry has experienced a 46% increase
in employment since 1990, equivalent to an
additional 460,000 jobs.
• Proportionally, large increases have been
experienced in the East of England and the
South West, where the share of jobs in
construction increased by 1.83% and 1.02%
respectively. In the East, jobs increased by
114.1%, or 89,000, whilst in the South East
they increased by 81.8%, or 99,000.

Figure 16: Proportion of jobs in
Construction
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Regional impact
• Construction jobs are unsurprisingly
spread a
• cross the country. There is a
particularly high jobs reliance in the
East of England and Scotland though
(4.16% of total jobs and 3.97% of total
jobs respectively).
• This is twice as high as in Wales and
London, who rely on construction for
2.53% and 2.74% of their workforce
respectively.
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5. Fuel supply - (Electricity), Gas Steam and Air
Conditioning Supply1

Figure 17: Proportion of jobs in
Gas, Steam, and Air Conditioning Supply

Greenhouse Gas emissions
• The fuel supply industry29 has reduced emissions
by 53% since 1990.
• It needs to reduce emissions by a further 61%
from 2020 levels over the next decade in order
to put the industry on track to net zero by 2050,
according to the Climate Change Committee’s
Sixth Carbon Budget.
Economic overview
15.06%
• The industry has experienced a 40% decline in
employment since 1990, with particularly
noticeable losses in London (-85% or a loss of
7,675 jobs) and the South East (-49.9% or a loss
0%
of 4,490 jobs).
• This equates to 0.25% and 0.21% decreases in
the industry’s share of total jobs in these regions.
The only region to see growth over this period is
Top 10 constituencies
the North East (23.2% or 2,090 additional jobs),
although the industry fell in proportional terms as a
Stockport
share of total jobs.
Regional impact
• There is a particularly high reliance on fuel supply
jobs in the East Midlands and Wales (0.9% of total
jobs and 0.89% of total jobs respectively). In
contrast, London relies on fuel supply for just 0.16%
of employment.
• In terms of GVA, the fuel supply industry is a
significant contributor to regional economies, like
the East Midlands (2.6%), Wales (2.3%), North East
(2.4%), and Scotland (2.7%). This compares to 0.5%
in London and 0.9% in the East of England.
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6. Land Transport

Figure 18: Proportion of jobs in
Land Transport

Greenhouse Gas emissions
• The Land Transport industry30 has reduced its
emissions by just 1% since 1990.
• Emissions need to decrease by 47% from 2020
levels by 2030 to put the industry on track to net
zero by 2050, according to the Climate Change
Committee’s Sixth Carbon Budget.

Economic overview
• As the Rail Delivery Group noted in their evidence
submission for this paper, emissions primarily
come from cars and motorbikes. The latter group
of transport types account for 57% of land
transport emissions, whilst HGVs and LGVs
account for a further 35.9%.
• The industry has experienced an increase in
employment, by 13.8%, since 1990, most notably
in the East Midlands (29% or ,11,000 jobs) and
London (21% or 19,000 jobs).

12.33%

Regional impact
• The North West and East Midlands are most reliant on
the industry for jobs (2.6% of total jobs and 2.47% of
total jobs respectively). In contrast, the South East
relies on the industry the least (1.55%).
• Unlike other industries, London retains a strong
reliance with 2.27% of jobs in the land transport
• The regions with the highest economic reliance are
Yorkshire and the Humber, East Midlands, and London
(2% of GVA, 1.9% of GVA, 1.8% of GVA respectively).
• At the other end of the scale, the South East and
Wales generate just 1.08% and 1.26% of GVA coming
from Land Transport.
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7. Mining of Coal and Lignite
Greenhouse Gas emissions
• The coal and lignite industry31 has decreased
its emissions by 97% since 1990 and needs to
decrease it to 0% as early as possible to drive
out the use of coal as an energy source in
line with the Sixth Carbon Budget.
Economic overview
• The industry has experienced a decline in
employment by 98.2% since 1990, with
particularly big losses seen in the East
Midlands, Yorkshire, and the North East in
proportionate terms.
• The decline of the industry in the 1980s is
well documented, with the workforce going
from 171,000 before the miners strike, to just
10,000 in the 1990s.
Regional impact
• As the Map in figure 19 unveils, there are small
and specific concentrations of workforces in this
industry, with Wales, Yorkshire and the Humber,
and the North East the most reliant on coal
mining jobs, but even these numbers are
miniscule.
• Although specific GVA data is unavailable for coal
mining, ‘extractive industries’ is included. This
includes oil and gas extraction in the North Sea,
which distorts the figures somewhat. Even so,
Wales relies on extraction for 0.23% of its GVA
and this is concentrated for the most part in just
three constituencies. This is a sign of the crucial
importance this industry is to those specific
communities in South Wales.

Figure 19: Proportion of jobs in
Mining
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8. Retail
Greenhouse Gas emissions
• The Retail industry32 has increased its emissions
by 53% since 1990 and needs to decrease
emissions by 37% from 2020 levels by 2030 in
order to put the industry on track to net zero by
2050, according to the Climate Change
Committee’s Sixth Carbon Budget.
Economic overview
• The industry has experienced an increase in
employment of 30.7% since 1990. However, the
industry’s share of employment has fallen in
proportional terms in many regions due to the
growth of the overall workforce. Particularly big
decreases are seen in London, the East of
England, and Scotland.
• The shift away from the high street and towards
e-commerce and deliveries has been the key
driver of job mobility in the industry over the last
three decades.
Regional impact
• Retail is the biggest employer of any industry in
the UK with as many as 3.91 million jobs across
the country.
• While many regions are reliant on the industry
for high proportions of employment, there is a
particularly high percentage of jobs in the
industry in the East Midlands and North West
(15.57% and 15.43% of total jobs respectively).
• London has the lowest proportion of jobs in retail
of all regions, but still a relatively high figure at
11.31%.

Figure 20: Proportion of jobs in
Retail
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9. Shipping & Fishing
Greenhouse Gas emissions
• The Shipping and Fishing industry33 has
reduced its emissions by 37% since 1990.
• It needs to cut emissions by 37% from 2020
levels by 2030 in order to put the industry on
track to net zero by 2050, according to the
Climate Change Committee’s Sixth Carbon
Budget.
Economic overview
• The industry has suffered a fall in
employment of 45.2% since 1990, with
particularly big losses, relative to the size of
their economies, in South East, the East of
England and London (0.41%, 0.14% and 0.13%
respectively).
Regional impact
• There are particular regions which have a
relatively higher share of jobs in this industry,
including Scotland (0.24%) due to the reliance
on its fishing industry, the South East (0.12%)
because of the ports in Kent, and London
(0.12%) because of the shipping industry in the
City of London.
• Given that these figures discount international
shipping, these industries make a relatively
minor economic contribution to the UK
economy. Just 0.35% of overall GVA comes
from these industries.
• The South East is the most reliant, with 0.81% of
GVA coming from the industry, but this is still
minimal in relative terms.

Figure 21: Proportion of jobs in
Shipping and Fishing
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10. Steel
Greenhouse Gas emissions
• The Steel industry34 has reduced emissions
by 58% since 1990. It will need to cut
emissions by 23% from 2020 levels by 2030
in order to put the industry on track to net
zero by 2050, according to the Climate
Change Committee’s Sixth Carbon Budget.
Economic overview
• The industry has experienced a reduction in
employment of 55.4% since 1990, with
particularly big losses seen in Wales, the
West Midlands, and Yorkshire and the
Humber in proportionate terms (1.52%, 1.19%
and 0.98% respectively).

Figure 22: Proportion of jobs in
Steel
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Regional impact
• Some regions have a strong reliance on jobs in this
industry, including Yorkshire and the Humber (1% of
jobs) and Wales (0.85% of jobs).
• On the other end of the spectrum, London and the
South East have just 0.01% and 0.07% of jobs in Steel,
respectively. As with carbon-intensive manufacturing,
these jobs are heavily concentrated in the North of
England and Wales.
• A similar story is seen when looking at the economic
contribution of the industry by region.
• Wales generates 1.28% of its GVA from the industry,
largely due to the Tata Steel plant in Port Talbot.
Yorkshire and the Humber is the second most reliant,
with 0.88% of GVA coming from the industry,
reflecting the impact of British Steel in Scunthorpe.
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11. Waste and Sewerage
Greenhouse Gas emissions
• The Waste and Sewerage industry35 has reduced
its emissions by 65% since 1990.
• It needs to cut emissions by 23% from 2020
levels by 2030 in order to put the industry on
track for 2050, according to the Climate Change
Committee’s Sixth Carbon Budget.
Economic overview
• The industry has experienced an increase in
employment of 211.2% since 1990. Particularly
large gains in the industry’s share of regional
jobs have been seen in Wales (0.42%), the North
West (0.40%) and East Midlands (0.39%).
• After the EU directive in 1999 on Recycling and
Waste, requiring 35% reduction in landfill waste
below 1995 levels within 15 years, the industry
was forced to adapt quickly. This catalysed jobs
in recycling: in 2003, the Environment Agency
estimated that 1,000 new waste treatment
facilities would therefore be required in the UK.
Regional impact
• Jobs in Waste and Sewerage are well spread
across the UK, but particularly concentrated in
Wales (0.83% of all jobs) and the East of England
(0.73% of all jobs). London, as would be expected
due to its lack of available space for landfill and
recycling sites, has just 0.3% of jobs in this
industry.
• The South West and North East are the most
economically reliant on this industry, with 2.32 %
of GVA and 1.08% of GVA respectively, five times
more so than in London.

Figure 23: Proportion of jobs in
Waste and Sewage
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12. Oil and Gas extraction
Greenhouse Gas emissions
• The Oil and Gas industry has increased
emissions by 1% since 1990 and requires a 63%
decrease from 2020 levels by 2030 in order to
put the industry on track to net zero by 2050,
according to the Climate Change Committee’s
Sixth Carbon Budget.
Economic overview
• The industry has committed to a 50% reduction
in offshore emissions over the next decade,
rising to 90% by 2040, as outlined by industry
trade association Oil & Gas UK (OGUK)36.
Regional impact
• The vast majority (70.5%) of jobs in this industry
are based in Scotland. This workforce makes
up 0.46% of total jobs in Scotland.
• These jobs are particularly concentrated in a
small handful of constituencies. Aberdeen
South, for instance, relies on Oil and Gas for
9% of its workforce. The table displays this very
small concentration of jobs in one part of the
country.
• Scotland is unsurprisingly by far the most
economically reliant on the Oil and Gas s
industry. 1.18% of Scotland’s GVA comes from
this industry, which is almost quadruple the
amount of the next region (East Midlands with
0.3%). These figures would likely be even more
disparate if the GVA data existed by region for
the Oil and Gas industry, because at present
this combines all ‘Extractive Industries’.

Figure 24: Proportion of jobs in
Oil and Gas
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Net Zero
Opportunities
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This chapter considers the areas where the net zero transition will create jobs and
opportunity through commercial innovation and the growth of low carbon technologies
and industries. It offers a corrective to the pessimism that can occasionally accompany
the decarbonisation debate and demonstrates that net zero is not zero sum. However,
even considering the potential benefits of net zero innovation and scaling, it is important
to understand the political and practical challenges - and who stands to benefit or lose
out.

What the net zero balanced pathway means in practice
The Climate Change Committee’s Sixth Carbon Budget sets out four key areas of
economic and employment opportunities from net zero. These are: buildings, low-carbon
energy, transport, and manufacturing.
Within these, the CCC earmarks a number of net zero growth areas which will play a role
in the transition. These include: heat pumps and retrofit for buildings; nuclear, wind and
solar for low-carbon energy; electrification of cars, vans and trains and hydrogen
development for transport; and Carbon Capture (Utilisation) and Storage (CCUS),
hydrogen and electrification for manufacturing. We are focusing on these areas for the
purpose of this analysis.
It is often said that net zero will create as many jobs as it destroys. However there have
been few attempts to quantify this. The Sixth Carbon Budget includes figures from several
external studies which estimate the potential number of jobs created as a result of these
shifts. These include: 200,000 new jobs for housing retrofit;37 260,000 new roles in lowcarbon energy,38 80,000 new jobs in electrification of transport;39 and 80,000 jobs
supported by CCUS by 2050.40 These are merely projections but they helpfully
demonstrate the quantum of jobs available - and help us to understand the most likely job
types that will be created.
However, the methodology used to arrive at these figures varies between each study. For
example, the Construction Industry Training Board’s (CITB) estimate of 200,000 new jobs
in housing retrofit only includes jobs directly involved in the installation and conversion
processes: for example, installing new heat pumps or smart meters. It does not include
jobs in the wider supply chain that a retrofit program would support, such as jobs in the
design, development, manufacturing, retail and delivery of new products. Similarly, the
Energy Innovation Needs Assessment (EINA) estimate of 80,000 supported jobs from
39
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low-carbon manufacturing innovations such as CCUS only includes jobs in the production
of these technologies, and does not include jobs in their operation, while it also qualifies
that these jobs are not necessarily additional.
Analysis for this paper suggests that the estimates quoted in the Sixth Carbon Budget
may be conservative given the broader industrial shifts the CCC estimate will occur by
2030. In addition, these estimates correspond only to specific industries and are not
directly comparable due to differences in methodologies. In the analysis below, we
estimate the potential jobs and turnover that could be created from decarbonisation
using a combination of the CCC’s Balanced Pathway and the National Grid’s Consumer
Transition Pathway.
In our calculations we use data from the 2018 ONS Low Carbon and Renewable Energy
Economy (LCRE) statistics, which consists of a major nationwide survey of around 24,000
businesses within the green economy. The LCRE data provides estimates of jobs and
turnover across seventeen low carbon ‘sectors’, and also estimates the number of LCRE
jobs and turnover in each broad SIC code industry. Importantly, the LCRE data includes
jobs across the entire value chain for each sector, such as ‘the design, development,
manufacture, specialised consultancy services and installation’ of products in the energy
efficiency sector. Extrapolating from the LCRE data ensures the full picture is seen by
including supply chain jobs and turnover in our estimates.
To estimate the opportunities the transition presents, we first used the projections in the
Balanced Pathway and Consumer Transition Pathway for uptake within these growth
areas to calculate an estimated percentage growth in the size of each opportunity sector.
For example, under the Balanced Pathway, the number of Battery Electric Vehicles on
roads increases by 8375%, from 0.14 million in 2020 to 12.57 million in 2030. We then
multiply the most recent LCRE jobs and turnover figures (2018) with the estimated
potential growth, in order to estimate the turnover and total number of jobs that these
sectors may provide in 2030.41
Note: this calculation assumes that the growth of a sector will correspond linearly to
growth in the number of jobs in this sector and does not take into account dynamic
effects, such as labour efficiencies or productivity enhancements. As a result, this
calculation produces an upper-boundary estimate on the total number of jobs in these
LCRE sectors in 2030. However, for turnover, we estimate cost reductions in these
sectors using the CCC’s Sixth Carbon Budget and BEIS’ Electricity Generation Costs
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2020 report. These cost reduction estimations are then factored into our turnover
estimates for 2030.
We then made the following further assumptions in order to estimate the number of net
new jobs that may be created, as opposed to simply estimating the total jobs in these
LCRE sectors:
Firstly, we assumed that jobs in some carbon-intensive industries can be transitioned into
new low-carbon roles, and so will not be new jobs. For example, it is expected that most
jobs in the manufacture of ICE motor vehicles can be transitioned into the manufacture of
EVs. We identified, by 5-digit SIC code, 10 areas in which we made the assumption that all
current jobs would be transitioned into working in these emerging LCRE sectors, as listed
in table 2 below.42 The jobs in these areas were then subtracted from the relevant 2030
LCRE sector estimates.
Secondly, we estimated the number of Construction jobs that would be transitioned into
the LCRE sectors in 2030. Each 5-digit SIC code within the Construction industry
encompasses a broad range of activities, and so we could not assume that any of them
would be transitioned entirely into LCRE jobs. As a result, we used estimates of the
number of LCRE jobs by broad SIC industry to estimate how many jobs in Construction
would be transitioned to working within the LCRE sectors in 2030.
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Table 2: SIC activities assumed to transition entirely to LCRE sectors by 2030
Source: Business Register and Employment Survey, Onward Analysis

5-digit SIC Code

Current jobs

LCRE Sector

Manufacture of electricity distribution and control
apparatus

12,950

Low-carbon heat and
energy efficiency

Manufacture of electric lighting equipment

13,025

Low-carbon heat and
energy efficiency

Manufacture of motor vehicles

79,750

EVs and infrastructure

Manufacture of bodies (coachwork) for motor vehicles
(except caravans)

7,575

EVs and infrastructure

Manufacture of electrical and electronic equipment for
motor vehicles

2,475

EVs and infrastructure

Manufacture of other parts and accessories for motor
vehicles

56,500

EVs and infrastructure

Manufacture of motorcycles

1,620

EVs and infrastructure

Sale, maintenance and repair of motorcycles and
related parts and accessories

10,225

EVs and infrastructure

Environmental consulting activities

13,250

Low-carbon heat and
energy efficiency

Processing of nuclear fuel

10,000

Power43

Total

244,370
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In 2018, an estimated 82,000 LCRE jobs were in the Construction industry. The estimates
also stated that 71.7% of total LCRE jobs were in the low-carbon heating and energy
efficiency sector. A limitation of the ONS LCRE dataset is that it does not provide a
breakdown of LCRE Construction jobs across each sector, and so we made the
assumption that 71.7% of LCRE Construction jobs, or around 59,000, would relate to lowcarbon heating and energy efficiency: for example, the installation of heat pumps or
thermal insulation. This figure was then multiplied by the percentage growth of the
heating and energy efficiency sector, thus estimating that around 643,000 of current
Construction jobs would be in this sector by 2030. We then deducted this figure from the
total 2030 net jobs figure to give a lower band estimate.
To obtain a higher band estimate, we used the minimum number of LCRE Construction
jobs that must be located within the low-carbon heat and energy efficiency sector, which
was 25,000 jobs. This figure was obtained since the LCRE data only records 57,000 jobs
in other LCRE sectors, however there are 82,000 LCRE jobs in the Construction industry.
Thus, a minimum of 25,000 Construction jobs must be in the low-carbon heat and energy
efficiency sector. We then repeated the previous calculation, which estimates that a
minimum of 271,000 Construction jobs by 2030 will be in this sector. Subtracting this
number from the total 2030 net jobs figure thus gives a higher band estimate.
We estimate that meeting those estimates would mean:
•
•
•

Between 900,000 and 1.3 million new jobs in low-carbon heating and energy
efficiency
367,000 new jobs in electric vehicles and electric vehicle infrastructure
43,000 jobs in the low-carbon power sector (35,600 new)

Overall, this suggests an upper boundary of between 1.3 and 1.7 million net zero jobs in
these three sectors in order to hit the UK’s 2030 targets. This is the equivalent to an
increase in annual turnover for low carbon heating and efficiency from £19 billion in 2020
to £173 billion in 2030, or for electric vehicles and infrastructure from £4 billion to £158
billion. These figures are weighted to account for the CCC’s assumptions of cost
reductions in these areas, such as a 20% reduction in the price of heat pumps by 2030 or
a 25.4% decrease in the price of EV’s relative to ICEs.
These figures reflect just how ambitious the CCC’s Net Zero Balanced Pathway is:
including an increase in low carbon heat and energy efficiency measures in homes by
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over 1,000% by 2030, a nearly 90-fold increase in the number of battery-electric cars on
roads, and a 30-fold increase in hydrogen demand. They also unveil the scale of
opportunity available if the right policies are in place to exploit the transition to support
jobs and growth.
However, these figures only relate to the three sectors identified above for which current
job estimates exist in the ONS LCRE dataset. There will be additional job opportunities in
hydrogen and carbon capture technologies. Other research from Drax and Vivid
Economics has estimated that the deployment of these technologies across the UK could
support up to 26,800 direct jobs, along with a further 88,300 indirect jobs, at their peak.44
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Figure 25: Estimated jobs in net zero industries by 203045
Source: ONS Low Carbon and Renewable Energy economy data, Onward analysis
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Figure 26: Estimated increase in annual turnover in net zero industries by 2030
Source: ONS Low Carbon and Renewable Energy economy data, Onward analysis
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Potential net zero growth industries growth areas
This section explores the new industries that may be needed to help drive that transition
and generate jobs and growth in the green economy. This includes both industries we
currently rely on for clean energy on which may decline in size, and new technologies
which may scale rapidly to meet demand. They are as follows:
Nuclear
Nuclear power is set to decline in the 2020s, with a suite of nuclear power stations on
course to be decommissioned. There are currently 15 operating reactors at eight plants in
the UK. All will be taken offline by 2035 (including at least 10 by 2030). There are two
new reactors currently under construction at Hinkley Point C, in Bridgwater & West
Somerset, with an estimated total cost of £22.9 billion. The project is estimated to create
25,000 jobs, of which 900 will be permanent.46 At Sizewell C in Suffolk, two new reactors
are proposed, which would create 25,000 jobs, 900 of which would be permanent, at a
cost of £20bn. There are four other proposed reactors, including two at Bradwell B in
Essex and two at Moorside in Cumbria.
The failure to replace existing capacity means that even if both Sizewell C and Hinkley
Point C are built on time, the UK will only have 6.4GW of capacity, much lower than the
current capacity of 10.36 GW. If Bradwell B and Moorside are built too, that will only take
new nuclear capacity to 11.8 GW. If electricity demand doubles, as the CCC predicts,
capacity will need to double to 180GW. This will mean nuclear will only be a small part of
the mix unless more plants are built.
Offshore Wind
Offshore wind is likely to remain a key driver of jobs and decarbonisation in the years
ahead with 18 projects either awaiting or currently undergoing construction. As Table 3
outlines, these projects have a combined potential of 33,000 jobs across the country.
Whilst the majority are temporary, primarily during construction, nearly 2,000 permanent
jobs will be created by these projects alone. Job estimates were calculated by using
figures for previous and currently operational sites, and extrapolating these figures for
new sites based on installed capacity and number of turbines. As Figure 27 shows, these
sites will largely be off the East Coast of Scotland, Yorkshire and The Humber and the
East of England. 12 out of the 22 sites are in Scotland.
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Table 3: Future offshore wind sites
Source: BEIS Renewable Energy Planning Database (2020), Onward analysis.
Operator (or Applicant)
SSE/Equinor (formerly Statoil,
formerly Forewind)

Site Name

Development
Status (short)

Installed
Capacity
(MWelec)

Estimated Estimated
Permanent Temporary
Jobs
jobs

Dogger Bank A & B (was
Creyke Beck A & B)

Under
Construction

2,400

291

4846

The East Anglia Array Norfolk Vanguard

Awaiting
Construction

1,800

222

3706

Scottish Power
Renewables/Vattenfall/OPR

East Anglia 3 (EA 3)

Awaiting
Construction

1,400

199

3321

Innogy (formerly Forewind)

Sofia (Teesside B)

Awaiting
Construction

1,400

161

2678

Hornsea 2 - Optimus and
Breesea

Under
Construction

1,400

195

3258

Dogger Bank C (was
Teesside A)

Awaiting
Construction

1,200

145

2423

Innogy

Triton Knoll

Under
Construction

857

114

1896

EDPR

Moray Firth 2 (West)

Awaiting
Construction

850

111

1843

Inch Cape

Awaiting
Construction

784

98

1643

SSE / Seagreen Wind Energy Ltd

Seagreen Phase 1 (Alpha)

Awaiting
Construction

525

71

1178

SSE / Seagreen Wind Energy Ltd

Seagreen Phase 1 (Alpha)

Awaiting
Construction

525

71

1178

Neart na Gaoithe
(Resubmission)

Under
Construction

450

63

1056

Moray East (formerly MORL)/
EDPR

Stevenson Offshore
Windfarm (Moray East)

Under
Construction

323

43

715

Moray East (formerly MORL)/
EDPR

MacColl Offshore Windfarm
(Moray East)

Under
Construction

313.5

42

694

Moray East (formerly MORL)/
EDPR

Telford Offshore Windfarm
(Moray East)

Under
Construction

313.5

42

694

Kincardine Offshore Wind

Kincardine Offshore
Windfarm

Under
Construction

50

8

135

Cierco

Forth of Firth (Methil)

Awaiting
Construction

29.9

3

56

Dounreay TrÏ Floating Wind
Demonstration

Under
Construction

10

2

31

Vattenfall/Scottish Power
Renewables

Orsted (formerly Dong Energy)
SSE/Equinor (formerly Statoil,
formerly Forewind)

Red Rock Power (ICOL)

Mainstream Renewable Power

Hexicon AB/ Dounreay Tri
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A further three projects are at the planning application stage and awaiting approval. If
approved, these three projects would provide a further 4.2GW of installed capacity, along
with an estimated 10,700 further temporary and 640 permanent jobs.
Onshore wind
The UK currently has 658 installed Onshore Wind sites, located primarily in Scotland
(47.7%) and Wales (10.2%) and contributing 12.1 GW in capacity. Of these sites, 372 are
small scale, contributing 10MW of installed capacity or less. There are 18 onshore wind
sites under construction and a further 148 awaiting construction at present. As Figure 27
shows, these are particularly concentrated in Scotland and Wales, with only 7.8% in
England. Like with Solar PV, these tend to be far smaller projects than offshore wind
installations, with an average installed capacity of just 32.2MW, compared to 812.8MW for
offshore wind.
These approved and forthcoming projects are estimated to have the potential of creating
nearly 400 permanent jobs and around 2500 temporary jobs. Job estimates were
calculated by using figures for previous and currently operational sites and extrapolating
these figures for new sites based on installed capacity and number of turbines. 42% of
these upcoming projects are in Conservative seats, 6% in Labour and 38% in SNP. These
parties account for 33%, 1% and 46% of installed capacity respectively.
A further 69 onshore wind projects are at the planning application stage and are awaiting
approval. If approved, these projects would supply a further 4.7 GW of installed capacity,
along with an estimated 2,000 temporary and 300 permanent jobs.
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Figure 27: Map of future net zero infrastructure projects
Source: BEIS Renewable Energy Planning Database (2020), Onward analysis
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The UK currently has 1,158 solar sites, with an average installed capacity of 7.2MW. There
are currently 27 solar sites under construction and a further 255 approved and awaiting
construction. As Figure 27 shows, these are well spread across the country, but
disproportionately located in Scotland, the East Midlands and the South West.
These new sites are typically far smaller projects than offshore wind, with an average
installed capacity of 10.7MW compared to an average of 812.8 MW for offshore wind
installations. As Figure 27 shows, the 350MW Cleve Hill Solar Park in Kent is a clear
outlier: when built, it will be five times larger than the UK’s current largest solar site and is
seven times larger than any other approved future site. These approved and forthcoming
projects are estimated to have the potential of creating 1,405 jobs. Job estimates were
calculated by using figures for previous and currently operational sites, and extrapolating
these figures for new sites based on installed capacity. 71% of these upcoming projects
are in Conservative seats, 12% in Labour and 11% in SNP, and these parties account for
84%, 9% and 7% of installed capacity respectively.
A further 59 solar projects are currently at the planning application stage and are awaiting
approval. If approved, these projects would provide a further 1.2 GW of installed capacity
and support a further 630 jobs.

Industrial decarbonisation presents significant opportunities for
economic and jobs growth47
The Balanced Pathway in the CCC’s Sixth Carbon Budget outlines how industrial
emissions will need to fall from 62 MtCO2e per year in 2020 to 3 MtCO2e per year in
2050. Whilst baseline emissions would be anticipated to decline slightly by 7 MtCO2e,
the balanced pathway expects industrial decarbonisation to be achieved through the
three main avenues: increased efficiency, fuel switching, and the use of bioenergy and
carbon capture technologies.
Increased efficiency is expected to account for around 13 MtCO2e of abatement by 2050,
primarily from improvements to resource efficiency in production and to energy
efficiency. Reduced end-user consumption and materials substitutions also contribute to
this abatement.
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Fuel switching to electrification and hydrogen, and the use of Carbon Capture and
Storage (CCS) and Bioenergy with Carbon Capture and Storage (BECCS) account for the
remaining 39 MtCO2e of industrial emissions abatement by 2050, with a further small
contribution from reduced methane flaring, venting and leakage. As part of their analysis,
the CCC identified the emissions abatement potential through these measures at major
industrial sites. The data “excludes small sites where geographical data was not available,
which includes all industrial off-road mobile machinery” and as such only constitutes 58%
of potential industrial decarbonisation abatement from these measures.
The CCC provided Onward with access to this data, enabling us to map out the potential
abatement from fuel switching, CCS and BECCS at major industrial sites and determine
how the use of these technologies may be distributed by constituency and region. It
highlights that at major sites by 2050, industrial emissions abatement from fuel switching,
CCS, BECCS and reduced methane flaring, venting and leakage (together accounting for
58% of overall industrial decarbonisation) may be distributed as follows:
•
•
•
•
•

31.7% could be from electrification
19.7% could be from Hydrogen
38.2% could be from Carbon Capture Storage
8.9% could be from Bioenergy with Carbon Capture and Storage
1.5% could be from reduced methane flaring, venting and leakage (by capturing
and selling leaked gas, and by switching from venting to flaring).

The jobs and GVA potential for these shifts will be considerable, however it is difficult to
quantify exact estimates due to the unpredictability of these technologies, some of which
are not yet mature or fully tested at scale in real-world conditions. In the section below,
we explore each technology in detail to understand their potential for emissions
abatement and which area may stand to benefit the most from their rollout.
Figure 28: Industrial emissions abatement potential
Source: CCC Balanced Pathway
Reduced methane flare, vent and leak
Hydrogen
Electrification
CCS
BECCS
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Notes: The data used from the CCC excludes small sites where geographical data was not
available, including all industrial off-road mobile machinery, together these constitute 42% of
manufacturing and construction deep decarbonisation abatement. The data also does not
include abatement of emissions from electricity generation, fuel supply or waste, nor any
abatement from resource efficiency or energy efficiency measures.

Electrification
Electrification includes measures such as switching to electric arc furnaces, electric
mobile machinery and electric boilers and has considerable potential to reduce the
emissions of industrial activity by 2050. Our analysis below suggests that Wales,
Yorkshire and The Humber, and the North West are the regions that will likely gain the
most from electrification of industrial processes. The jobs impact is unclear, given the
possibility of the jobs in these current industries transferring over.
On a constituency-level basis, 48% of this electrification will likely take place in
Conservative seats, 45% in Labour seats and 0.2% in SNP seats. The constituencies that
have the highest share of jobs in Carbon-intensive Manufacturing and Steel are the same
as those set to benefit from electrification in the years to come. For example, Aberavon
has the highest proportion of jobs of any constituency in these two industries, at 14.1%,
and also has the highest emissions reduction potential of any constituency through
electrification, at 2.0MtCO2e. Similarly, Scunthorpe has 8.3% of jobs in these industries,
the third highest, along with an abatement potential from electrification of 1.5MtCO2e, the
second highest of any constituency. Aberavon and Scunthorpe are clearly visible in
Figure 29, which maps the abatement potential from electrification across major industrial
sites, whereby the size of the marker is representative of the potential at that site.
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Figure 29: Emissions Abatement potential from electrification at major industrial sites.

Source: CCC Balanced Pathway, Onward Analysis
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CCS and BECCS
The same story can be told for the rise of Carbon Capture and Storage (CCS) and
Bioenergy with Carbon Capture and Storage (BECCS)S. CCS measures are applied to
‘fertiliser plants, half of the UK’s integrated steelwork capacity, and processes where it is
the only deep decarbonisation option available’ in the CCC’s analysis. BECCS,
meanwhile, uses bioenergy alongside CCS. In the CCC’s analysis, it is ‘prioritised for
industries already using bioenergy, such as cement and pulp, or with the potential to fit
CCS’, along with being applied to all new bioenergy use.
These technologies are expected to be responsible for 47% of the reduction in emissions
from construction and manufacturing by 2050, according to the CCC. Given the location
of incumbent industries the reliance on these technologies is likely to be particularly
strong in Wales, Yorkshire and The Humber, and the North East.
It should be noted that BECCS is particularly challenging because of concerns about the
sustainability and lifecycle impacts of the biomass feedstock, especially at large scale. A
cautious approach towards low-risk testing and deployment of BECCS is advisable,
focused as much (or more) on supply chain questions as on the combustion and storage
facilities.
Looking at a more granular level, there is likely to be particularly strong reliance on these
technologies in those places which host industrial and net zero clusters such as the
Humber and Teesside. On a constituency level basis, the seats most likely to rely on
these technologies are 51% Conservative, 35% Labour and 14% SNP. Once again,
Aberavon and Scunthorpe, along with Redcar, are clearly visible in Figure 30 as the
constituencies in which sites are located with the highest potential for CCS abatement.
Figure 30 maps the abatement potential from BECCS, CCS and reduced methane flaring,
venting and leakage across major industrial sites, whereby the size of the marker is
representative of the potential at that site.
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Figure 30: Emissions abatement potential from CCC & BECS at major industrial sites.

Source: CCC Balanced Pathway, Onward Analysis
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Hydrogen
Hydrogen measures include the use of hydrogen boilers, generators, machinery and
Combined Heat and Power (CHP). The Government has made clear it sees a considerable
role for hydrogen in the transition to net zero. Geographically, hydrogen reliance is likely
to be similar to CCS, based in industrial and net zero clusters in the North. Our estimates
suggest that by 2050, Hydrogen will be responsible for reducing 20% of the emissions of
the construction and manufacturing industries with reliance strongest in the North West,
the North East, and Yorkshire and The Humber. Looking by constituency, 52% of
Conservative seats are likely to require hydrogen to decarbonise their industrial base,
compared to 37% for Labour and 11% for the SNP.
Figure 31 maps the abatement potential from hydrogen across major industrial sites,
whereby the size of the marker is representative of the potential at that site. As Figure 31
shows, the constituencies with the greatest potential for abatement through Hydrogen
are Linlithgow and East Falkirk, Morecambe and Lunesdale, and Aberavon once again.
Summary
This data shows the potential to roll out electrification, hydrogen, BECCS and CCS
across the UK to achieve industrial decarbonisation. Use of these technologies is
likely to be widespread, with opportunities for all regions to benefit from their uptake,
which will create new jobs and provide economic benefits. However, the areas that
stand to benefit most are clearly those where industry is already concentrated, such
as Yorkshire and The Humber, since the majority of these measures will be
introduced into existing industrial operations. The data also shows that the
electrification of industry is likely to occur nationwide, whilst uptake of CCS is likely to
be limited to a smaller number of major sites such as in Aberavon, Scunthorpe and
Redcar.
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Figure 31: Emissions abatement potential from hydrogen at major industrial sites.
Source: CCC Balanced Pathway, Onward analysis
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Solutions
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In recent decades, environmentalism has gone from a relatively niche concern to a
mainstream political issue - crossing party lines. Every major political party entered the
2019 General Election pledging to deliver net zero emissions by 2050. Polling
consistently shows it ranks in the top tier of voters' concerns. Since the UK became the
first advanced economy to pass a net zero target in June 2018, the international
consensus has rapidly gathered pace. Ahead of COP26 in the autumn, the pace is likely
to quicken. Now we need to ask: how do we get there?
This report has set out how decarbonising carbon intensive incumbent industries will be
crucial to delivering net zero. These industries are a large part of the UK economy and
sustain families and communities up and down the country. To make sure that public
support for net zero is buttressed, not endangered, over the next three decades we need
to deliver practical, politically possible, and economically sustainable solutions to
decarbonise these industries.
These solutions come in the shadow of the Government’s Industrial Decarbonisation
Strategy, which set out a broad framework for industrial decarbonisation. This chapter will
firstly look at what systemic changes can be made to incentivise actors (e.g. private
companies, regulators and local authorities) to help drive decarbonisation and ensure a
fair transition in a cross-sector way. It will then take an industry-by-industry approach and
put forward specific recommendations that the Government can implement to help
individual industries hit net zero emissions by 2050.

Cross sector changes
Each of the incumbent industries assessed in this paper are unique and have their own
challenges. However, from a policy point of view, we believe that there are seven cross
cutting reforms that would help all industries to decarbonise over the coming decades.
These are as follows:
1. The Government should establish a Net Zero Delivery Taskforce to implement major
trials on uncertain net zero technologies that are currently in R&D phase
There are a number of crucial net zero technologies, such as carbon capture technology
and hydrogen, whose commercial development could be greatly accelerated with
government leadership. Ultimately, we need the market to develop and finance these
technologies, but there is an important role for the Government to play in funding initial
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demonstration plants - as the final stage of R&D - to incentivise investment in future
projects by proving the technology, supporting the development of domestic industrial
content, and establishing the supply chain. If we do not focus on deploying these
technologies at scale, our competitors will - and we will have lost economic opportunities
on the way to net zero.
This approach would be similar to that taken through the UK’s celebrated vaccine
programme, which used pull-through procurement and active partnership on
development and manufacturing to procure more than 360 million vaccine doses from
seven global vaccine developers. This created certainty for pharmaceutical companies
and reduced commercial risk, with the possibility of enormous upside benefit if vaccines
were found. We are now reaping the benefit of this approach. This approach will not work
everywhere. But net zero is an analogous challenge: uncertain technologies, an
existential and enormous challenge, and considerable private and public upside benefit
from being a first mover.
This should follow the same model of the Vaccines Taskforce, led by Kate Bingham. The
Government should establish an independent body, staffed by leading experts in net zero
technology and venture financing. This should have a clear mandate to invest in novel
technologies with enormous potential, with an explicit remit to take risks on behalf of
ministers. It should act fast, negotiate directly with companies on behalf of the taxpayer,
and be able to recommend investments and contracts to ministers for signature.
2. Create a new industrial CfD scheme and open up pots for green hydrogen and
carbon capture.
Since Contracts for Difference were introduced in 2013, the cost of renewable energy has
been driven down significantly. The cost of offshore wind fell from £140–150/ MWh for
projects allocated in 2013, to £39–41/MWh for projects allocated in 2019 (all in real 2012
prices)48. These costs have been recouped through a tax on consumers electricity bills.
It is now time to expand this mechanism to emerging technologies such as Hydrogen and
carbon capture. These technologies will play a crucial role in decarbonising incumbent
industries in the UK and a new CfD for these technologies would dramatically increase
investor confidence in them, increasing uptake and efficiency, and pushing down costs.
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The government should consult on a new industrial CfD mechanism to bring forward that
hydrogen and CCUS deployment for industrial usage. It should explore ways to avoid this
cost being passed onto consumer bills, either through direct funding via general taxation
or passing the cost onto industry. According to the latest statistics, including taxes,
industrial gas prices in the UK are well below the IEA median price - 11% below in 2019.
3. Publish regional carbon budgets
The CCC should publish local or regional carbon budgets and progress reports to hold
local authorities accountable to their net zero pledges. As previous chapters set out,
there is an intrinsically regional dimension to these carbon intensive incumbent industries.
This filters through to the politics at local authority level: 74% of UK local authorities have
declared a climate emergency.49
It is now time to hold those local authorities accountable and put their words into action.
Having carbon budgets and reports for these communities would help steer
decarbonisation at a local level, letting local leaders take charge of the transition in their
areas. Legal challenges to local or regional leaders could be allowed if local decisions are
taken that do not show regard to these budgets.50
4. Use devolution to drive decarbonisation
There are certain elements of decarbonisation, such as tax, incentives, and regulatory
policy, that are best overseen by central government. But there are particular challenges,
such as the roll-out of Electric Vehicle infrastructure and domestic retrofit, which are much
better managed at a local level, such as by combined and unitary authorities. This is
because local government has a better understanding of local travel patterns and
economic dependencies, will know and often directly own the majority of housing stock,
and holds the necessary planning and built environment powers to effect change.
Local authorities already have a significant role in EV infrastructure. They are responsible
for granting permissions for charge points and changes to parking bays. Many on-street
charge points are inputted into lamp posts owned by Local authorities. They are also
significant land-owners in their areas, owning much brownfield and urban land. Many of
these sites are prime locations for inputting electric charge points, such as shopping
centres and town centre car parks. Electric chargers in these sites are most likely to be
profitable due to their high visibility and footfall. Maintaining profitable chargers would
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bring in important revenue streams, enabling Local authorities to subsidise chargers in
other locations where they may be less utilised.51 They are better placed than the Central
Government, therefore, to designate and control funding for electric vehicle infrastructure
in their area.
The Government should devolve portions of the £200 million EV Charging fund to local
areas, to give local government the resources to create intra-city charging infrastructure
spines, aligned to upcoming brownfield development, transport systems, and public land.
Local authorities also have a role in encouraging retrofit. There are disproportionate
differences in the quality of housing stock across the UK. For example, data from the
Energy Performance of Buildings Registers since 2008 shows that only 0.5% of EPCs
lodged in Wales were awarded a rating of A, less than half of the national average of 1.1%
and almost nine times fewer than London (4.4%). In that same period, 2.6% of EPCs
lodged in Wales were rated G, the lowest possible rating, double the national average of
1.3%.
Even greater disparities exist at local authority level. For example, 31.3% of properties in
Ceredigion receive either an F or G rating, compared to just 1.8% of properties in Tower
Hamlets. In addition, Tower Hamlets also has the greatest proportion of properties given
either an A or B rating, at 36.1%, while Blackpool has the lowest at just 3.1%. These figures
are important as they demonstrate the scale of the challenge that upgrading the housing
stock in some areas presents. Low EPC ratings are indicative of inefficient, poorly
insulated dwellings, which use more energy to power and heat, resulting in higher
household bills and emissions as a result.
Mayors and local authorities are best placed to identify the particular challenges
associated with retrofitting the housing stock in their area, and to work with trusted local
suppliers and specialists to deliver retrofit improvements. The £2 billion Green Homes
Grant (GHG), which was introduced in 2020, aims to provide households with vouchers
covering two-thirds of the cost of energy efficiency improvements up to £5,000 (or 100%
of the cost up to £10,000 for certain low-income households). Since its inception, the
GHG has faced difficulties. However, the Local Authority Delivery (LAD) scheme is part of
the GHG, which accounts for £500 million of funding, provides funding directly to local
authorities to enable them to fund energy efficiency improvements in low income and low
energy performance homes. The LAD scheme has been a major success, allocating all of
its Phase 1 funding to make efficiency improvements to around 11,000 homes.
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The LAD scheme should now be expanded to build upon this success. The present
bidding process should remain open to all LAs, to ensure those with LAs with projects
ready to go are able to access funding and start rollout immediately. However, funding
should be steered primarily towards LAs with the greatest proportion of homes in the
lowest two EPC bands. These LAs have the greatest scope to reduce emissions and
alleviate fuel poverty through energy efficiency retrofit, and so should be prioritised.
5. Require UK content requirements for supply chain of key net zero technologies
The UK has decarbonised more than any other country in the G7 and more than any other
major economy. The challenge of the next three decades is to close the remaining gap
while making sure that any progress is not as a result of offshoring or at the expense of
UK jobs. UK content requirements require companies to source a certain percentage of
their supply chain from domestic sources, to stimulate local economies and jobs.
There is precedent for content requirements in the renewables sector. The Offshore Wind
Sector Deal stipulated that the sector needed to increase UK content to 60% by 2030 (up
from 50%). This means that by 2030, 60% of the products and manufacturing used for the
offshore wind sector need to come from the UK. This requirement works in exchange for
the Government subsidy attached to CfDs, creating an incentive for companies to comply
with an essentially voluntary deal.
The same principle should be applied to other technologies. Electric vehicles, for
example, should have content requirements phased in for UK steel and batteries. Like
with offshore wind, these content requirements could be implemented in exchange for
government support as industries recover from the pandemic.
UK content for automotive supply chains has been increasing in recent years growing
from 36% in 2011 to 44% in 2017.52 The Government should be specific about content
requirements for the industry, with requirements for battery technology introduced from
2025. These could start from a very low base for batteries, to reflect the infancy of the
industry in the UK. But even a small requirement of 1-5% for battery technology to come
from the UK would significantly ramp up production in the UK.
A similar requirement could be applied for the procurement of steel in the automotive
industry. The recent commitment by the Government to have a threshold of UK steel in
the Steel Public Procurement Pipeline has been successful in driving domestic steel
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demand, with the proportion of steel procured within the UK for public projects up to 77%
in 2020 - up from 40% in 2019. This demonstrates the potential for driving domestic
supply chain development if requirements are in place. The automotive industry currently
needs around 2,015kt of steel but as it stands, only 35% is processed in the UK.53 A
gradually rising content requirement for the industry, starting from 2025, would give a
strong market signal and drive investment in the domestic steel industry.
The downside to these content requirements is price and bureaucracy. If the Government
places unreasonable content requirements on these industries, they will become less
competitive and jobs and growth may be undermined, inadvertently affecting our net zero
ambitions. However, numerous other countries, including France, Poland, and Taiwan
have successfully adopted local content strategies for offshore wind, and the UK’s use of
a rising contents floor in the steel and offshore wind offers the right balance between
providing clear direction and not immediately adding costs to key industries.
6. Implement a Carbon Takeback Obligation (CTBO)
The Government should introduce a Carbon Takeback Obligation (CTBO) to require
importers and extractors of fossil fuels to permanently store a percentage of carbon
dioxide generated by the products they sell. This policy, first put forward by the Oxford
Net Zero initiative, would drive an expansion of the carbon capture industry in the UK and
incentivise the development of long-term carbon storage, to enable companies to meet
their obligations.
The policy would not obligate companies to capture and store carbon themselves. This
would encourage the growth of a marketplace, whereby companies could trade
certificates of storage, significantly reducing costs. If executed well, the UK could not only
become a world leader in carbon trading, but we could also drastically increase the
development of carbon capture technologies and the deployment of nature-based
solutions to reduce emissions from incumbent industries.
Over time, as levels of cumulative emissions incrementally increase, the CTBO would rise.
We recommend a more gradual phase-in of this policy than the Oxford Net Zero initiative,
starting at 1% in 2025, rising to 5% by 2030 and 10% in 2035, then scaling up towards
100% by 2050. This provides industry with certainty, in the form of a clear and predictable
trajectory for how their obligation will escalate, allowing them to develop a suitable
pathway to decarbonisation or meeting their obligation through other means.
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This would not force fossil fuel companies to decarbonise significantly further than they
already intend to, Shell has pledged to reduce carbon intensity by 45% by 2035 and BP
has pledged to cut oil and gas extraction by 40% by 2030, but would create an additional
incentive to deliver.
7. Use the UK’s hosting of the G7 to establish the Green7 and use the world’s
developed economies to drive decarbonisation
Climate ambitions - as well as their current and historic contribution to global emissions differ between countries, meaning some carbon-intensive incumbent industries go
abroad to emit more freely. The by-product of this is that countries are unable to
meaningfully tackle their emissions while also protecting their competitiveness and
protecting domestic jobs.
The answer to this problem is a system of Border Carbon Adjustments (BCA), which
would create an internationally uniform carbon price to level the playing field in
competitive markets, prevent carbon leakage and incentivise emitters to strengthen their
climate efforts. Recently, there has been increasing traction around BCAs, with the G7
summit in June this year seen as an important juncture.
The Government should use the G7 summit for exactly this purpose, transforming it into
theGreen7, with the core objective of agreement on Border Carbon Adjustments among
the group. This could then be built upon, with all countries attending COP26 in Glasgow
in November invited to sign up to the new system.
As we proposed in Costing the Earth, the Government should follow the specifications of
the High-Level Commission on Carbon Prices and propose an international carbon price
of at least US$40–80/tCO₂e by 2020, and US$50–100/tCO₂e by 2030. This system of
Border Carbon Adjustments would provide crucial security to many of the incumbent
industries in this paper, in particular Steel, Carbon Intensive Manufacturing and
Construction.
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Industry specific recommendations
Agriculture
The political challenge of decarbonising this industry is considerable, given that 112 (32%)
Conservative constituencies in England are in rural areas, compared to just 3 (1.7%)
Labour constituencies (Hemsworth, Lancaster & Fleetwood, and Wansbeck).54 Including
indirect jobs, the industry supports the employment of 196,000 people up and down the
country, many of whom have traditionally voted Conservative.55
The industry has only decarbonised by 13% since 1990. At present, no price signal is
applied to emissions-producing agricultural processes, and, while the Agricultural industry
receives various subsidies, few are designed to target emissions reductions or other
environmental outcomes.56 Existing technology is not yet sufficient to deliver
decarbonisation: electric, hybrid and methane-powered farm vehicles are still largely in
the Research and Development stage, with only a small number being brought to market
in the last year or so, such as the New Holland T6 methane powered tractor.
To add to this, the incentives for decarbonising Agriculture are weak. The EU’s Common
Agricultural Policy has been the key subsidy mechanism for British farmers over the last
48 years. This regime has subsidised UK farmers and landowners to the tune of over £3
billion per year, and the system has been temporarily extended since we left the EU. This
pot has been distributed into pillar 1 funding (money awarded per hectare of land owned),
which receives three quarters of the budget, and pillar 2 funding, which is supposed to
encourage environmentally sustainable farming practices in return for cash payments.
This has inadvertently incentivised environmentally negative practices in British farming,
with more land being seized for farming instead of tree-planting in order to boost
subsidies. Also, by subsidising inefficient farming practices, the policy has incentivised
farming practice in places that are otherwise unfit for agriculture, reducing the possibility
for natural sequestration. This is why the Government is setting up the Environment Land
Management (ELM) scheme to replace CAP. As DEFRA has set out in the structure for this
new system, this scheme aims to be more focused on low-carbon farming practices and
sustainable agriculture.
The industry itself has a target of net zero by 2040.57 The NFU’s plan is to do this by
improving farming’s productive efficiency; improving land management and changing
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land use to capture more carbon; and boosting renewable energy and wider
bioeconomy.
8. Implement a gradually rising regulatory baseline for soil and animal husbandry
within the ELM scheme.
It was estimated in 2011 that the cost of soil degradation in England and Wales is between
£0.9 billion and £1.4 billion per year.58 Soil is not just a key carbon sequester (soil holds 3
times as much carbon as the atmosphere), but it also provides wider ecosystem services
to society, for example through water quality regulation and flood regulation.59 It is also
important for food production, meaning it is in farmer’s long-term interests. Intensive
agriculture has caused arable soils to lose about 40 to 60% of their organic carbon.
Almost 4 million hectares of soil are at risk of compaction in England and Wales and over
2 million hectares of soil are at risk of erosion.60
The CAP system required farmers to have a basic level of protection for soils through
management techniques. Where there were breaches found, farmers received a penalty
between 1-5% of their Basic Payment Scheme. While this provided some protection, it has
still left millions of hectares vulnerable.61
In any transition for the Agricultural industry, soil health needs to be at the forefront. This
is why we need to implement a robust regulatory baseline for soil health and animal
husbandry within the new ELM scheme. Under the new Sustainable Farming Incentive
farmers will be paid for actions they take which go beyond the specific regulatory
baseline - the exact limit of which are yet to be announced. The 2019 Policy and Progress
update by DEFRA mentioned the need to improve regulatory baselines but failed to
specify whether soil should be included in this. As the department looks to publish the
ELM scheme’s details in the coming months, soil health and animal husbandry should be
specified under the regulatory baseline.
There is a data gap for soil health, as pointed out by the Natural Capital Committee in
2019 who said, “some critical assets such as soils have no measurements at all”. To
enforce this new baseline, DEFRA should improve data collection for soil. Once the data
is sufficient, a baseline should be brought up from a very low relative base from the start
of the ELM scheme in 2024, rising upwards consistently over time. Without this data on
soil, any benchmark for a gradually rising baseline would be crude.
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9. Expand the emissions trading system to include agriculture and land use
The Government announced the formation of the UK Emissions Trading Scheme (UKETS),
to replace the EU Emissions Trading scheme, at the beginning of this year. At present the
UK ETS is initially limited to internal flights, electricity generation and industries which use
a lot of energy. Agriculture and land use are not currently included in the system, despite
them being responsible for a tenth (11%) of the UK’s emissions. The EUETS has
consistently excluded Agriculture from the scheme, in order to keep their farmers
competitive. The UKETS at present replicates this scheme, without Agriculture being
involved. The Government was correct to rule out a tax on meat, but the UK should
announce its intention to include Agriculture to the new ETS to bring down wider
emissions in the industry.
The potential gains for farmers are threefold: firstly, they have relatively low marginal
reduction costs, especially within organic farming; secondly, if there is a future allocation
system such as the grandfathering seen in the original EUETS - whereby most allowances
were given out for free based on historical GHG emissions - this would be financially
beneficial for farmers; thirdly, the threat of environmental degradation to their soil would
be diminished in the long term as the local climate recovers.62
But there are challenges to this approach. Inserting land-use to the scheme could
potentially introduce ‘hot air credits’ - credits that do not represent real emissions
reductions. ‘Hot air credits’ were a byproduct of the Kyoto protocol and were often credits
that were non-additional, double counted, non-permanent carbon sink, or surplus
allowances from Emissions Trading Systems. So, there is concern that the addition of
land-use could reduce pressure on industrial sectors to decarbonise as they could
purchase ‘hot air credits’ cheaply. To mitigate this, there must be strict measurement and
monitoring rules for farms and a robust regulatory framework to make sure that phony
credits are not flooded onto the market.
This change should only be done once we have used ELM to reward early adopters, and
once data collection technology on farms has improved. Until this happens, the
Government should expand the Carbon Guarantee Scheme, encouraging more farmers
to sell carbon credits to the voluntary carbon market.
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10. The Government should set up an Institute for Food Innovation to support nascent
industries, including early stage funding.
Vertical farming will likely be needed by the second half of the century. By 2050, the
world is estimated to need to feed over 9 billion people, with 70% of people living in
urban areas.63 At some point we will reach a tipping point where the arable land available
is insufficient for the growing population. Given the potential of building upwards, the
yield could be much higher than with regular soil-based farming. For example, studies
have shown that vertical farming can produce 950% higher yields of lettuce, and 220-600
times the current world average yield for wheat. 64 65 Vertical farming methods also make
use of hydroponic and aeroponic processes to grow crops without soil.
In a similar vein, cultured meat is a growing industry set to play a big role in the
decarbonisation of our diets. Two recent studies show that meat cultivated directly from
cells may cause up to 92 percent less global warming and 93 percent less air pollution
and use up to 95 percent less land and 78 percent less water.66 The global cultured meat
market accounted for $72.8 million in 2018 and is expected to reach $291.4 million by
2027(four-fold increase).67
At present, the only innovation funding open to the Agriculture industry are the Farming
Innovation Pathways (FIP), which provide a share of up to £7 million and £5 million for
industrial research and feasibility studies respectively. These grants aim to address the
productivity, sustainability and net zero challenges across four subsectors of Agriculture:
livestock, plants, novel food production systems, and bioeconomy and agroforestry.
However, when considering that the costs of developing projects such as vertical farms
may run into tens or hundreds of million, further investment is needed to incentivise the
industry to invest in these new technologies and processes. 68
Setting up an Institute for Food Innovation, with early-stage funding allocated, would help
to get these industries off the ground. The purpose of this institute and the attached
grants is to test out different techniques to bring down the costs of these nascent food
technologies. Neither cultured meat or vertical farming is currently commercially viable
but with a specified institute and funding, they could be the farming practices of the
future.
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Aviation
There is a difficult political challenge in the decarbonisation of the Aviation industry, as
has been well covered in the debate around the third runway at Heathrow in recent
years. As the previous chapter set out, Aviation jobs are heavily concentrated in
constituencies around airports. Politically, 28% of jobs are in Conservative seats, 66% in
Labour held seats.
Aviation is used regularly by just over half of the population. 48% of British citizens did not
take a flight in 2018 and over the same timeframe, 1% of the English population took
nearly a fifth of all international flights. Average earnings in Aviation are 46% higher than
the national average.69 Policies to increase cost and reduce demand in this industry
would be more economically progressive than in most.
The practical challenges are perhaps the biggest of any incumbent industry. All scenarios
in the CCC’s Sixth Carbon Budget have positive emissions by 2050, with Aviation
emissions only declining to 23MtCO2e per year by 2050. Aviation is therefore likely to
require “significant amounts of GHG removals to be developed to offset an increasing
proportion of the sector’s (declining) gross emissions to 2050”.23
Not only is the technology for Aviation to reach net zero on its own not there yet, but it is
unlikely to be in any meaningful timeframe. Electrification, as the Harbour Air ePlane and
others have shown with their latest trials, is only estimated to be possible for very short
haul flights by 2030 at the earliest.70 Department for Transport modelling anticipates
electric hybrid aircraft will only account for around 9% of aircraft kilometers by 2050,
whilst full electric aircraft will not be commercialised before 2050. But, given the short
distances expected of electric flights, these are the very flights which are hoped to be
dealt with by increased rail, so provide little progress in terms of large-scale
decarbonisation. Sustainable Aviation Fuels and Hydrogen are in the very early stages of
development and are also unlikely to have a large impact. SAFs have the potential to
offer emissions savings of more than 70% compared to conventional jet fuel, while
helping to create up to 11,500 jobs over the coming decades.71 The CCC states that whilst
earlier breakthroughs may occur, ‘the time taken to design, build, test, scale-up, certify
and manufacture new aircraft propulsion systems... is significant – at least several
decades.’
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The incentives are not yet in place either. While Air Passenger Duty acts as a tax on
carbon, aviation kerosene receives a full rebate on excise duty that costs the Government
up to £9.1 billion a year. This is an average of £4,028 per flight.72 Behaviour has also been
moving in the wrong direction for some time. Emissions from Aviation have increased by
125% since 1990, with demand forecasted to increase over the next decade (not including
COVID). The industry is planning to reduce their carbon footprint by a mixture of
Improvements in Aircraft and Engine Efficiency, Sustainable Aviation Fuels, Airspace
Modernisation and Carbon Offsetting.73
We therefore recommend three policies to help decarbonise Aviation:
11. Introduce a mandate for blending Sustainable Aviation Fuels.
Sustainable Aviation Fuels (SAFs) are produced from a range of sustainable feedstocks
and produce carbon savings of “up to 70%” on regular type A-1 jet fuel which is made
from fossil fuels, according to Sustainable Aviation. Once approved, SAFs are blended
with conventional jet fuel. All approved SAFs to date have maximum blend levels, ranging
from 5% to 50%, so they are not a complete solution.74 The CCC’s net zero balanced
pathway estimates growth in passenger numbers between now and 2050, and argues
that, as a result, SAFs need to be commercially viable and proven at scale. The committee
calls for SAF usage to rise to 8% in 2035, increasing at slightly more than 1% per annum.
Based on this modelling by the CCC, there is a clear argument to implement a SAF
blending mandate of 5% by 2030, followed by 15% in 2040. This would broadly mirror the
SAF blending mandate in France, which is targeting 5% by 2030 and 50% by 2050.
Finland and Sweden are aiming for 30% by 2030 and Germany is targeting 2% by 2030.75
Table 4: Sustainable Aviation Fuels mandates of various countries
Finland

Targeting 30% by 2030

France

Mandates 5% by 2030, rising to 50% by 2050

Germany

Targeting 2% by 2030

Sweden

Targeting 30% by 2030
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This is also something the industry may support. In their call for evidence for this report,
Sustainable Aviation stated that SAFs “will be an essential component of the industry's
decarbonisation”. They see SAF mandates as “an essential part of the solution”.
However, there is a growing concern that the fuels will have unsustainable origins, so any
legislation should put in safeguards to protect our natural environment (for example to
prevent widespread deforestation or palm oil usage). The Government could also
implement a wider review into biofuels to make sure they have sustainable origins for a
range of sectors.
12. Require opt-out carbon offsetting for passengers on commercial flights.
At present, a selection of major airlines such as British Airways and Virgin Atlantic offer
their customers the option to offset the carbon of their flight. On behalf of their customers,
they purchase carbon credits on the voluntary carbon market from accredited developers
from around the world. These projects vary from reforestation projects, to fuel-efficient
stove initiatives, to renewable energy.
The drawbacks of the current voluntary carbon market have been well covered in recent
years, with double counting and poor co-benefits often the consequences of some of
these projects. In time, these issues need to be ironed out with robust regulation from the
UK Government, by developing a strong accounting and reporting framework that offsets
must adhere to in order to achieve Government accreditation. Any regulation needs to
make sure that offsets are carbon removal, not emissions reduction, and they need to be
UK-based projects so quality is assured.
In addition, accredited offsetting projects should be audited to ensure they provide the
quantity of offsets they claim to. For example, nature-based projects such as tree-planting
should be audited to ensure trees reach a sufficient size and age to sequester the
quantity of carbon claimed. Airlines could then be mandated to purchase credits only
from developers accredited in this manner. Independent accreditation schemes do exist
today, however standards vary and they would benefit from government regulation on
minimum standards in this regard. At present however, they are the best solution for
people wanting to offset the carbon dioxide emissions of their flight.
The Government should work towards the introduction of a carbon offset scheme on
every flight, from which the customer would have to opt-out rather than opt-in, which has
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substantially increased uptake for pension auto-enrollment and is expected to generate
an additional 700 transplants a year by 2023.76 Uptake could be encouraged by making
the introduction of such a scheme a condition of any support for airlines post-pandemic.
Such a change would also quicken the pace and scale of voluntary carbon offset
regulation, and encourage investment in permanent carbon capture with technologies
like Direct Air Capture.
13. Work with international partners to progressively reduce the kerosene subsidy
from aviation fuel over the next decade.
As highlighted above, no excise duty is paid on aviation kerosene. This costs the
Government up to £9.1 billion a year, or an average of £4,028 per flight. This deficit is two
and a half times larger than total Airline Passenger Duty receipts, which stood at £3.6
billion for the 2019 financial year. 77
Aviation Turbine fuel, or AVTUR, has historically remained exempt from taxation due to a
number of reasons. First, longstanding international agreements exist which restrict the
taxation of aviation fuel. These include the 1940 International Civil Aviation Organization
(ICAO) Chicago Conference, which bans the taxation of fuel on board an aircraft arriving
in a country.7879 Secondly, the 2003 EU Energy Taxation Directive (ETD) ‘permits member
states to continue to exempt from taxation aviation fuel for domestic, intra and extra-EU
flights’. 80 While this does not make ETD exemption mandatory, to date no EU states have
implemented such a tax other than for domestic fuel usage. Finally, introducing a tax
unilaterally would likely result in ‘tankering’, whereby airlines would fill upon fuel when
landing in areas exempt from tax. This may have the unintended consequence of
increasing emissions, since aircraft would be flying with heavier payloads.
As the UK takes the Chair of the G7, the UK should work with international partners to
introduce a multilateral solution on aviation fuel over the next 10 years. While the industry
is going through tough times, the status quo is not sustainable, for the environment nor
the exchequer.
For full recommendations see Section 1 of the chapter:
1. The Government should implement major trials on uncertain technologies that are
in R&D phase.
2. Expand the CfD scheme to open up pots for Hydrogen and carbon capture.
3. Require UK content requirements for supply chain of key net zero technologies.
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Carbon Intensive Manufacturing
As the previous section set out, jobs in Carbon Intensive Manufacturing are
disproportionately located in politically sensitive regions. In Scotland the average seat
has 2.8% of jobs in these industries - 17% more than the national average (2.4%). Seats in
East Midlands and Yorkshire and the Humber have 3.8% and 3.6% of jobs in these
industries.
In practical terms, the route of decarbonisation is well established. As the Chemical
Industries Association set out in our Call for Evidence “the vast majority of [the industry’s
carbon emission] reduction will be via three routes: carbon capture and storage (CCS),
hydrogen and electrification. The remainder will be as a result of ongoing energy and
resource efficiency improvements”.
But at present the incentives do not exist. The carbon price (ETS) is below the threshold
(£22/t) that would trigger investments in low carbon technologies that would put them on
track to meeting long term targets. Additionally, there are perverse incentives on fuel
supply, as industrial Electricity and Gas both have a Climate Change Levy (CCL) imposed
on them. For electricity purchased by manufacturing, the full rate levy imposed is
0.811p/kWh, equal to 9.0% of the average price the industry pays for electricity,
9.779p/kWh. For Industrial Gas the full rate levy is 0.406p/kWh, equal to 45.9% of the
average price of gas paid by industry. 81 Furthermore, there is no clear economic
incentive to invest in CCS or green Hydrogen production, meaning the movement and
take up in these sectors has been slow.
Even so, behaviour is moving in the right direction. Emissions from these manufacturing
industries have decreased by 47% since 1990. Jobs have decreased at a similar rate,
showing how some of these industries have shifted production overseas rather than
decarbonised.
Construction and Buildings
The political trade-off between increasing housing supply and decarbonising our building
stock is a challenge, but not an insurmountable one. Building new homes to a standard
that is consistent with the UK’s net zero ambitions is more expensive, due to the need for
electric heating systems and the installation of energy efficiency measures. But not by
much: recent UKCCC data shows that the extra over costs of building a home to higher
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fabric standards is around £5,000 whereas the cost to retrofit that home after it is built is
£26,300.82 The political trade-off was demonstrated in 2015 when the Government
dropped the zero carbon homes pledge in favour of increasing the short term housing
supply. But it is a more nuanced picture: more climate-friendly buildings will be cheaper
to run, have no future retrofit requirements, and often align with the Government’s
ambition to ‘build beautiful’.
While the challenge is to decarbonise our 28 million homes is immense, the technology is
there in Construction terms and well on its way in terms of retrofit. There are alternatives
to cement and steel for Construction, but at present they are too costly. There has been
insufficient R&D to support the industry, given the low margins that companies tend to
have, leaving little left over. In terms of retrofit, the technology for low carbon heat is not
affordable or advanced enough yet - an air source heat pump even without retrofits costs
£10,918, which is prohibitively expensive for most households in the UK.83 The challenge
for ministers will be to identify the policy levers that can reduce this cost sufficiently to
encourage widespread uptake - in the same way that the deployment cost of offshore
wind has fallen.
But, at present the incentives just do not exist to decarbonise this industry at the scale
and pace needed. Of the buildings built in the UK in 2019, 16% were not fit for a net zero
future and will need to be retrofitted in years to come, at enormous cost to the
consumers.84 Stamp Duty, Mortgage Affordability Rules, and building regulations fail to
effectively incentivise consumers and builders to build or retrofit net zero homes. This is
reflected in the 46% increase in emissions from the industry since 1990.
We recommend three policies to decarbonise Construction:
14. Mandate that public sector construction projects have to be zero-carbon - with an
exception for defence construction/installations.
The public sector was responsible for £13 billion worth of new infrastructure construction
in 2019, overtaking private sector new infrastructure construction (£10 billion) for the first
time in two decades.85 With the creation of the National Infrastructure Bank and this
administration’s clear appetite for large infrastructure projects, this number will likely rise
even higher in the years to come.
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It is crucial that these projects align with the net zero mission. It is neither fiscally or
environmentally responsible to build infrastructure now that will have to be retrofit in
years to come to make sure it aligns with our climate goals.
The Government should pledge to make all future public sector construction projects
operationally net zero aligned. This would not just drastically reduce emissions from new
buildings over the next decade, but it would also provide a clear signal to investors that
low-carbon heating and construction will be a key growth area in the years to come.
15. VAT should be reviewed for domestic heating and energy efficiency improvements.
VAT is one of the key tax levers that the Government has at their disposal to incentivise
consumer behaviour. At present, both are taxed at the same rate (5%) for domestic
heating. As previously proposed by Onward in 2019, the Government should move VAT
rates for Electricity from 5% to 0% whilst increasing the VAT rate on gas to the standard
rate of 20%. In order to mitigate the impact of this on consumer energy bills, this could be
offset by taking environmental bill levies off electricity bills and moving these into general
taxation. This would reduce retail electricity prices by a total of 26%.86
VAT for retrofit should be moved to 0%, to put it on a level playing field with new builds,
who currently have a more favourable treatment. At present the standard VAT rate of
20% is charged across the country for most repair and maintenance work, which includes
heating efficiency improvements to homes. Meanwhile, much of the demolition and newbuild work attracts a rate of 0%. Given the enormous challenge we face to retrofit the 28
million strong housing stock in the UK. The cost to the taxpayer has been estimated by
research from the House of Lords to be in the region of £2.2 billion, but much of this (1.5
billion) could be recaptured if there was an increase in the rate for new dwellings to 5%.87
16. Regulate for embodied carbon standards in new buildings
Embodied carbon is defined as the ‘emissions associated with the non-operational phase
of the project’, including ‘extraction, manufacture, transportation, assembly, maintenance,
replacement, deconstruction, disposal and end of life aspects of the materials and
systems that make up a building’. 88 Embodied carbon accounts for approximately 11% of
global GHG emissions, and around 28% of the emissions from buildings and construction.
89
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Regulation should be introduced which mandates Life Cycle Assessments (LCAs)
calculating the embodied carbon intensity of all new buildings, apart from self-builds and
home extensions. Embodied carbon intensity limits should then be introduced, firstly with
an initial period of voluntary compliance, and then followed by a mandatory limit that is
lowered regularly. This would provide a clear and predictable pathway for the
Construction industry to follow, and incentivise the uptake of more sustainable materials
and processes which reduce embodied carbon intensity.
Land Transport
In practical terms, Land Transport has a clearer path to decarbonisation than most. This is
reflected in the Government’s phase-out date of the sale of ICE vehicles by 2030. EVs are
in the commercialisation stage, but still are too expensive for the average consumer - the
most popular car, a Nissan Leaf, costs £29,790, nearly as much as the average annual
salary (£30,420 a year).90 But, this cost is set to reduce significantly over the next decade.
HGVs have a less certain path, with hydrogen and electrification for this purpose still in
R&D stage. There are also considerable challenges around the demand for a battery
gigafactory in the UK, building the local distribution networks for an electrified transport
system and developing a robust and effective charging infrastructure to handle such a
transformation.
There are good incentives for consumers and industry to move fast on decarbonising
Land Transport. The 2030 ICE phase out is the most obvious of these, but there are also
tax breaks and the ‘Plug-in Car Grant’ of up to £3,000 which EVs currently benefit from. It
should be noted that as the second hand car market picks up, prices will reduce and the
need for grants will diminish.
There has been a small but steady shift towards low and zero emission vehicles - 0.8% of
the UK car fleet were either a plug-in-hybrid, battery electric, range-extended electric, or
fuel cell electric car in 2019, whilst to date in 2021 13.7% of new car registrations were
either battery electric or plug-in hybrids - however the industry has decreased its
emissions by just 1% since 1990.91 This has been driven by an increase in overall vehicle
traffic by 39.1% since 1993. This is due to large increases in both light commercial vehicles
and cars: LCV's vehicle miles have more than doubled, from 25.8 billion to 55.5 billion.
Car miles have increased more, from 210.1 billion to 278.2 billion.
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We recommend the following policy to decarbonise the Land Transport industry.
17. Introduce a gradually implemented Road Pricing Scheme, to be phased in from
2025 onwards as fuel duty bills reduce.
In 2019–2020, fuel duty was forecast to collect £28 billion in receipts and Vehicle Excise
Duty £6.5 billion.92 The current OBR Fiscal Sustainability report 2014 suggests fuel duty
receipts could reach upwards of £40 billion by 2030. But this number fails to properly
account for the likely fall in tax receipts as we phase out ICE vehicles. Given the new
2030 phase-out date for new ICE vehicles, there is set to be a sharp and consistent
decline in fuel duty and VED revenue for the Treasury between now and 2050, eventually
reaching zero as the vehicles are fully phased out.
As Onward argued in 2019, the Government should consider moving from the current
system of taxing fossil fuels and carbon emissions to a system of road pricing. This could
be in the form of toll charges, charges per mile measured at a car’s MOT or an expansion
of congestion charge zones in urban areas, phased in over time to gradually deliver tax
receipts without undermining the incentives for switching to low emission transport.
Any new system of road pricing must be regionally fair. A dynamic road pricing system
could mean that drivers in more congested and polluted areas pay more. As we shift
towards zero emission vehicles, our road tax system will need to address the other main
externalities from driving. It also means that urban drivers who have lots of alternatives to
driving will pay more road tax than rural drivers who are more dependent on their cars.
Power generation
This industry is well on its way to going carbon neutral, the question is now a matter of
when not how. The technology exists, with 54.4% of power generation coming from low
carbon sources in 2020 93. This has been driven by a phase-out of coal and a movement
towards low carbon sources of generation such as offshore wind, solar and nuclear.
Government incentives have helped drive this change. Contracts for Difference (CfDs)
have given private companies the confidence to invest in renewables projects. The third
allocation round of CfDs saw record prices for offshore wind, with 5.5GW of capacity
procured at just £39.65/MWh. This, combined with the mobilisation of capital from the
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Green Investment Bank, which catalysed £15 billion of green infrastructure spending
during its time in operation, has been pivotal in decarbonising the power system.94
18. A carbon intensity limit on power generation, gradually falling over time.
The most recent statistics of fossil fuel generation totalled 31.1 TWh in Q3 2020, of which
almost all was gas. Gas remained the fuel with the highest generation at 30.3 TWh.
Renewable electricity generation was 29.4 TWh in Q3 2020. Renewable generation
comprised 40.2 per cent of total generation, slightly less than the fossil fuel share at 42.5
percent. Nuclear generation fell by 20 per cent in Q3 2020 compared to the previous
year, as just 10.9 TWh was generated by nuclear power. 55.1% of electricity generation
came from low carbon sources.95
To decarbonise the power industry, unabated gas and coal need to be phased out over
time. Coal has a carbon intensity of about 100 kg CO2/MMBtu for coal and natural gas
has a carbon intensity of 53 kg CO2/MMBtu.96 Renewables have no CO2 emissions
associated with their consumption. Nuclear has a very low carbon footprint: a plant would
use around 2000-5000 t CO2 each year, which is the equivalent to the emissions of the
Falklands islands.97
In order to give a strong market signal, the Government should implement a carbon
intensity limit of 65kg CO2/MMBtu, reducing by 1kg of CO2 per year. This would halt coal
fired power generation and aim to start phasing out unabated gas towards the end of the
decade. This gradually decreasing carbon intensity limit would be around 50kg CO2 by
2035, the tipping point for when unabated Gas will be too carbon intensive to be in the
electricity mix.
19. Commit to maintaining nuclear capacity at ~10GW in the long term
Over the past 50 years, the use of nuclear power has reduced global CO2 emissions by
over 60 GT, which is the equivalent to nearly two years worth of global energy-related
emissions.98 It has historically been an important fuel in the UK, but it has reduced its
proportion of generation from a peak of 25% in 1995 to 18.7% in 2018.
Despite the success of the power source, nuclear power is set to decline in the 2020s,
with a number of nuclear power stations set to be decommissioned. There are currently
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15 operating reactors at eight plants in the UK. All bar Sizewell B will be taken offline by
2035 (and by 2030 for at least 10 of them).
This is despite the fact that the CCC sees nuclear as an important part of the future UK
energy mix, providing up to 10GW by 2050. Even with Sizewell C and Hinkley Point C, the
UK would only have 6.4GW of capacity, less than the current capacity of 10.36 GW. If
Bradwell B and Moorside are built too, that will only take new nuclear capacity to 11.8 GW.
Public opinion on nuclear power is also almost perfectly split between those who oppose
its use and those who support it.99 There are a number of arguments against the power
source, with the issue of waste a sensitive one. Nuclear waste remains radioactive for
tens to hundreds of thousands of years, and so must be securely stored for this duration.
Presently, only relatively short-term storage facilities exist with limited space. Public
support is hampered by concerns that nuclear power plants, and waste storage facilities,
could be targets for terrorist attacks. The chequered safety record that underpins the
history of nuclear power, in particular the Chernobyl and Fukushima disasters, also
continues to harm public support for new nuclear. Additionally, many have seen the CfD
model used by the Government on nuclear plants to have bound the taxpayer into costly
and long-term contracts. This is shown in the difference in strike price between offshore
wind (£39.65/MWh in 2019) and Hinkley Point C (£92.50/MWh for 35 years in 2016).100
However, nuclear is an important alternative to renewables because it is low carbon and
dependable. This is important as the sun doesn’t always shine and the wind doesn’t
always blow, meaning a fully renewable energy system would rely on a level of grid and
storage technology that we do not currently have. To ensure that the net zero mission
isn’t compromised nuclear should be one part of the solution. Therefore, the Government
should make sure that we at least maintain current nuclear capacity, by supporting the
construction of at least one plant in the next decade.
Shipping and Fishing
This industry is geo-politically challenging, given that the jobs concentration is largely in
coastal and rural communities, often areas with long-term decline. To add to this, the
recent changes in border checks after the UK left the EU has created friction in these
seats. 62% of jobs in this industry are in Conservative seats.
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The practical challenges are equally as significant. The technology at present is immature,
with ships only in trial phases at the moment, but the Department for Transport predicts
the market size to be between £11 billion and 15 billion by 2050.101 The technological
options are fourfold: Ammonia, which is still in R&D stage; battery electric propulsion;
alternative biofuels; and hydrogen, with one study showing that 99% vessels in 2015
could have been powered by clean hydrogen, and the world’s first liquefied hydrogen
carrier ship was launched in December 2019.102
There are a number of government incentives to decarbonise Shipping and Fishing, as
set out in the Clean Maritime Plan. The Government has also discussed Renewable
Transport Fuel Obligation (RTFO) to shipping, which would further drive R&D in alternative
fuels for the industry. Emissions are moving in the right direction, falling by 37% since
1990.
20. Implement a Zero Emissions Fuel Mandate into the Shipping and Fishing
industries.
A Zero Emissions Fuel Mandate would require UK shipping firms to have a certain
percentage of their fuels that are zero carbon. As suggested above, these may be a
mixture of different fuels and technologies including ammonia, battery electric propulsion,
alternative biofuels, and hydrogen. At present these technologies are extremely immature
and need policies to incentivise R&D to make them commercially viable. If executed right,
the UK could become a net exporter in zero carbon fuels.
Such a mandate should be introduced from 2025 at 1%, to give suppliers adequate time
to prepare to meet their obligations, and the threshold should rise to 5% by 2030. This is
the level of ambition that recent research from the COP26 Climate Champions argues is
sufficient to put the industry on track to net zero emissions by 2050. They argue that to
reach net zero by 2050 zero emission fuels need to represent 27% of total energy by
2036, and 93% by 2046. Therefore, a steep incline in the mandate will be needed in the
2030s to put the industry on track.
Waste and Sewerage
The technology exists to feasibly decarbonise the industry. Recycling is operational and
has wide uptake - 45% of UK waste was recycled in 2018 according to DEFRA. But the
quality and sustainability of recycling is poor in the UK compared to international
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comparators such as Germany and France, which have clear quality standards in place,
covering all recycling companies and exported waste, “for each part of the recycling
process including collection, sorting and reprocessing”.103
There are some incentives in place, but they are insufficient at present. The landfill tax
has been a main driver of decarbonising this industry - emissions have fallen by 65%
since 1990. But the tax has also incentivised the offshoring of waste: 61% of recycled UK
plastic waste is moved overseas according to the British Plastics Federation. In addition,
the National Audit Office said in a recent report that whilst the tax had reduced landfill
waste, “it has also incentivised more illegal waste disposal”.104 The report also highlighted
that, in addition, the misclassification of waste at authorised sites has created a tax gap of
28%, equivalent to £275 million.
We recommend the following policies to decarbonise Waste and Sewerage:
21. Increase landfill tax at the rate of increase since 2018, to be £100 per tonne by
2022/2023 and increase enforcement.
The landfill tax rate has increased by £5.20 per tonne since 2018, and is currently £94.15
per tonne for 2020/2021. This will increase in line with inflation to £96.70 per tonne for
2021/22, however this is below the rate of increase since 2018. To further incentivise the
reduction of landfill waste and associated emissions, the recent rate of increase should
be slightly increased to reach £100 per tonne in 2022, ensuring that the tax continues to
increase above the rate of inflation. Using the OBR’s forecasts for a landfill tax, this
increase would put £49 million more into the Treasury, while being an important lever to
change corporate behaviour on landfill.
There is a large gap between how much landfill tax is paid and what is due to be paid. A
recent National Audit Office report found a landfill tax gap of 28%, or £275 million in lost
revenue, more than five times higher than the total tax gap of 4.7%, which is at record
lows.105
According to HMRC, the gap is the result of misclassified waste at authorised sites,
suggesting it’s likely to be a conservative estimate, as fly-tipping and illegal waste exports
haven’t been taken into account. As well as raising revenue, closing the landfill tax gap
would accelerate the reduction of materials going to landfill and increase recycling rates.
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This problem is a product of under-resourcing. The Environment Agency’s accounts show
that funding received from the Department for Environment, Food and Rural Affairs
(Defra) for enforcement activity fell from £157.3 million in 2010 to £75.6 million last year.
As a result of this decline in funding, the Environment Agency has only been able to
reach the most acute of environmental problems. Data from the Environment Agency
shows that indicators of environmental health are flatlining or deteriorating, with serious
incidents up 27 per cent between 2017 and 2018, showing the impact of this decline in
funding.
This funding gap must be closed by increasing the funding for the Environment Agency to
£206.2 million, which is the equivalent of 2010 levels plus inflation. The costs of the policy
would likely be positive for the treasury, given the large tax gap present, and it would also
be a key driver in bringing down emissions from the Waste and Sewerage industry.
Extractive Industries
The political challenge of the oil, gas, and coal extraction industries is significant. 70.6% of
jobs in Oil and Gas are in Scotland, providing a strong tension with the question around
the Union. 58.5% of Coal and Lignite Mining jobs are located in the North and Midlands,
and 28.5% are in the Red Wall. Additionally, unlike with other industries, these industries
will be unable to transition to more sustainable practices, but instead will have to wind
down operations in the years to come.
The practical challenge is how these industries and the communities they rely on can
utilise the job opportunities of decommissioning these industries, and implement new
technologies like CCUS where it is feasibly possible. As the Government has set out, the
depleted gas fields and aquifers offer vast carbon dioxide storage potential, providing
Scotland with a competitive advantage in CCUS.
We recommend the following to decarbonise extractive industries:
22. The Government should amend the Infrastructure Act 2015 to end the policy of
maximising the economic extraction of oil and gas.
Part 6 of the Infrastructure Act 2015 introduced a principal objective of “maximising the
economic recovery of UK petroleum”, in particular by “developing petroleum
infrastructure and equipment” and by “requiring petroleum licence holders, operators and
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infrastructure owners and persons planning and carrying out the commissioning of
upstream petroleum infrastructure to collaborate”. 105 The act also gave companies
drilling for petroleum the statutory right to use land more than 300m below the surface
without having to obtain rights of access.
The principle aim of the policy change was to boost the UK’s extraction of domestic shale
gas and petroleum, which the Government said had the “potential to create jobs making
us less reliant on imports from abroad and help us tackle climate change”. Six years on,
this rationale no longer holds firm, with low-carbon energy responsible for the majority of
power supply and the net zero target meaning the consumption of natural gas needs to
be brought to a close.
These policies are not consistent with the transition to net zero, and also allow for the
exploitation of land for petroleum without the permission of the landowner. As such the
Government should amend the act to remove these supports for Oil and Gas and to bring
the act in line with the UK’s net zero policy. Instead, Oil & Gas UK should have to align
future licensing decisions with the net zero target.
23. Introduce regulation to ban non-emergency flaring across Oil and Gas operations
by 2030 at the latest, and mandate that all new extraction sites must include
measures to eliminate routine flaring.
Flaring makes up around 25% of GHG emissions from the Oil and Gas industry.106 In the
2020 Energy White Paper, the Government announced their intention to commit to the
World Bank’s ‘Zero Routine Flaring by 2030’ initiative, which aims to eliminate the
operational practice of routine flaring by 2030 and reduce these emissions. However, this
initiative is not legally binding. The Government should build upon this commitment and
introduce regulation that will prohibit all non-emergency flaring operations across the Oil
and Gas industry after 2030.
Some private companies in the industry have already announced their own intentions to
end routine flaring before 2030. For example, bp has committed to ending routine flaring
across their operations by 2027. New and emerging technologies such as flare gas
recovery systems are already capable of eliminating routine flaring and so the
Government should also explore the possibility of bringing the 2030 deadline forward.
Regulation should also ensure that any new extractive sites are required to incorporate
gas utilisation plans to prevent non-emergency flaring immediately, and thus are not
granted any consents for routine flaring activities.
84

Greening the Giants

The introduction of such regulation would strengthen the Government’s Energy White
Paper commitment to ending routine flaring in Oil and Gas operations. There is potential
to significantly reduce Oil and Gas industry GHG emissions by doing so: Norway
prohibited non-emergency flaring in 1971, and consequently has a ‘flaring intensity per
barrel of oil’ 11.7 times lower than the UK, and 19.6 times lower than that of the UK
average.107
24. The Government should create a multi-million pound prize for lithium extraction in
the UK
The World Bank has estimated that the world will need a 500% increase in lithium
supplies globally to meet 2 degrees by 2050.108 This is largely due to the drive towards
the electrification of transport, which needs lithium for batteries. The demand for lithium
can be seen by the Lithium prices nearly tripling between 2010 and 2019.109
There are lithium deposits across the UK, especially in the South West and Cornwall. The
British Geological Survey has highlighted particularly high concentrations in Cornwall and
Devon, and fairly high concentrations in the North East and North West. The company
Cornish Lithium found an average lithium concentration of 220 mg/l. They were later
awarded government funding to launch a £4 million trial in direct lithium extraction.
The Government should create a multi-million pound prize for the company which
successfully mines a certain amount of lithium from British deposits by 2030. Prizes for
innovation are not a new idea. In the 18th and 19th centuries the The Society for the
Encouragement of Arts, Manufactures and Commerce unveiled the Premium Award
Scheme. Notable awards were in 1825 when the Society gave a prize for an innovative
respirator, to deal with the pollutin-related health problems of workers in water-gliding
and mining, and in 1757 when the Society conferred awards for tree-planting in response
to the deforestation over the previous century. These prizes pushed entrepreneurs to
take control of the process, surveying and developing the technology and moving the risk
away from the taxpayer.
Steel
There is an acute political challenge for the Steel industry, given the concentration of
Steel related jobs in the North West, Wales and Yorkshire and the Humber. Red Wall
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seats have an average Steel workforce which is 164% higher than the national average.
These jobs are also relatively well paid: the average wage of Steel workers is 28% higher
than the UK average and 46% higher than the regional average in Wales and Yorkshire
and the Humber.110Firstly, we need British steel for production for net zero growth
industries such as the manufacturing of offshore wind turbines and electric vehicles. At
present, the total UK Primary steel production is equivalent to 65% of the UK’s annual
demand for crude steel. 111 We must at least maintain this level of domestic production,
while also making sure that it reduces its carbon footprint. The Government’s own study
into the future of the industry projected this to grow by 10% to 11Mt by the end of the
decade.112
Secondly, there are a number of practical challenges to creating green steel. Electric Arc
Furnaces are the greenest current alternative to blast furnace steel, but they rely on
recycling steel, and currently the quantity of scrap metal does not fit the current national
demand for steel. In any case Electric Arc Furnaces are unable to work for some types of
steel like for auto manufacturing. Therefore hydrogen and CCUS are necessary for the
decarbonisation of steel completely, both of which are not at the stage of
commercialisation for the industry.
25. The Government should use the tax system to reduce the cost of electricity for
steel producers and other manufacturers
UK Steel’s ‘Closing the Gap’ report highlights the disparity in electricity prices paid by UK
steel producers and their primary competitors in France and Germany. The research
shows that, while wholesale costs are broadly similar, UK steel producers pay significantly
more in network costs, averaging £11/MWh compared to £1/MW in France and Germany.
This disparity may increase further with the 2022 Targeted Charging Review planned by
Ofgem. In addition, the report finds that UK steel producers also pay significantly more in
policy costs than their competitors, averaging £19/MWh versus £10/MWh in Germany and
£8/MWh in France.
Decarbonising Steel successfully will involve significant increases in electricity demand,
and so reducing the electricity costs paid by UK steel producers provides an opportunity
to incentivise transitions to lower-emission processes and the adoption of new
technologies, rather than being a barrier against it. The UK Steel report estimates that
converting blast furnace production to hydrogen steel production could increase the
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industry’s electricity demand by up to 800%, while moving solely to electric arc furnace
use could see an increase of up to 300%.
Policy costs in the UK include levies to pay for renewables schemes. The Government
should consider increasing the current level of 85% relief on renewable levy costs for UK
steel producers to a flat 100% exemption. This would reduce electricity prices by more
than £3/MWh and would provide an advantage to UK steel producers over their European
competitors, who would still pay renewable levies.
Retail
The future of Retail is something that affects the entire country, but particularly the
regions in the North and Midlands, who have disproportionate jobs and GVA reliance on
the Retail industry. To add to this, there has been the long-term decline of the high street
- in the three years to 2018, Retail employment fell in more than three-quarters of local
authority areas.113 Post-covid, the issue is even more alive with the hammering of high
street Retail and the boost that it gave to online retailers like Amazon, who increased
their revenues by 51% in the UK during the pandemic. 114
According to the British Retail Consortium, the UK Retail industry has an ambition to reach
net zero by 2040, increasing sustainably sourced products, with logistics, stores and
warehouses powered by net zero electricity by 2030.115 The Retail industry has an
important role as we transition to a net zero economy as it controls and acts as the
gatekeeper for goods and consumer services and, as such, it can influence behaviour
and consumption patterns.116
26. Give companies the option to offset EV charging points against Corporation Tax,
incentivising the implementation of EV charging at depots and Retail sites across the
country.
The pandemic has quickened the decline of the high street and the shift to online retail.
Online retail’s share of total sales in January 2021 was 36.3%, up from 20.2% in January
2020 and 19.3% in January 2019.117 The uptake of online retail has seen significant
expansions in delivery fleets, demonstrated by an increase of 115% in LCV vehicle miles in
the period from 1990 to 2019, from 25.8 billion to 55.5 billion, and the further growth in
online retail since the start of the pandemic will only have increased these numbers.118
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Transition to electrified delivery fleets therefore represents a significant opportunity for
Retail to decarbonise. Many sites are perfectly placed to transition to EV usage; delivery
fleets could be charged using rapid-charge points installed at depots whilst
simultaneously being loaded up for their next delivery. In addition, most delivery vehicles
only deliver locally over short distances, or may return to depots multiple times in a day,
so current range limits would be less of an issue than with EV usage in other industries.
The Government should give companies the option to offset renewable charging points
against Corporation Tax, incentivising the implementation of EV charging at depots and
retail sites across the country driving the electrification of delivery fleets.
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This chapter explores the emissions of each of these industries, the jobs and growth that
they support across different parts of the United Kingdom. The intention is to understand
the relative impact of decarbonisation not only on different sectors of the economy but
also on the UK’s economic and political geography.
1. Agriculture
The Agricultural industry21 currently emits 46.3 MtCO2e a year, of which methane makes
up a majority, at 54.5%.119 The Agricultural industry has reduced its emissions by 13% since
1990. However, it will need to decrease emissions by a further 23% from 2020 levels over
the next decade in order to put the industry on track to carbon neutrality by 2050,
according to the Climate Change Committee’s Sixth Carbon Budget.
The industry has experienced a 33% drop in employment since 1990, with marked
regional losses in the South West (44%,19,000 jobs) and the East of England (43%, 19,000
jobs), corresponding to 1.6 and 1.5 percentage point decreases in Agriculture’s share of
total jobs in these respective regions. This drop is small compared to the level of
decarbonisation the industry has achieved during this period. It is also unlikely that
decarbonisation has had a large impact on the number of jobs in Agriculture so far, not
least because there have been few regulatory climate policies in Agriculture. Increasing
automation and mechanisation and low food prices have been more significant factors.
Instead, the National Farmers Union’s evidence submission for this paper set out how
efficiency improvements such as “the use of controlled release fertilisers, feed additives,
improving health in cattle and sheep, precision farming, loosening compacted soils,
anaerobic digestion and energy efficiency measures'' and a small shift towards more
sustainable farming practices have been drivers of this progress.120 The submission also
outlines how the conservation of carbon stores “in soils, wooded landscape and seminatural habitats” has assisted the fall in emissions over the last three decades.
Given the nature of the industry, there is low but broad employment across the UK,
except in London where jobs are scarce. Scotland, Wales and the South West are the
regions with the highest proportions of jobs in this industry (2.0%,1.7% and 1.5% of total
jobs respectively). The proportion of jobs in this industry in Scotland is nearly four times
that in the North East and North West, but the number is still just 2% of the entire
workforce in Scotland. At a more local level, some local authorities rely on Agriculture for
as much as 10% of their jobs (Herefordshire).
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In terms of GVA, the East Midlands, South West and Scotland are most reliant on
Agriculture, with 1.4%, 1.3% and 1.1% of their GVA generated from Agriculture respectively.
The proportion of GVA from Agriculture is more than 3 times higher in the East Midlands
than it is in the North West and South East. London does not rely on Agriculture at all.
Table 5: Top ten local authorities by proportion of jobs in Agriculture
Source: Business Register and Employment Survey, Onward analysis
Local Authorities

Proportion of total jobs

Herefordshire, County of

9.7%

Boston

9.2%

Fenland

8.2%

Powys

7.9%

South Holland

7.1%

Swale

6.9%

Richmondshire

6.6%

Isles of Scilly

6.5%

North Norfolk

6.3%

Ceredigion

6.3%

Figure 32: Proportion and change of jobs in Agriculture, by region, from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and
Employment Survey, Onward analysis
2.5%

Scotland
London

Share of jobs

2.0%

North East
West Midlands

1.5%

North West
1.0%

Yorkshire and The Humber
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0.5%
0.0%
-2.0%

South East
East Midlands
-1.5%
-1.0%
-0.5%
0.0%
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0.5%

East
South West
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Figure 33: Proportion of GVA from Agriculture, by region.

Source: ONS Regional gross value added (balanced) by industry; Onward analysis

1.4%

0%
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2. Aviation
The Aviation industry22 has increased its direct emissions by 125% since 1990. Emissions
must fall a further 23% from 2020 levels by 2030 to put the industry on track to net zero
by 2050, according to the Climate Change Committee’s Sixth Carbon Budget. Reducing
Aviation emissions to zero by 2050 is likely to rely on offsets and removals, although
progress towards decarbonisation may be achieved through the use of “Sustainable
Aviation Fuels (SAF), cleaner aircraft technology, and smarter flight operations”, as argued
by Sustainable Aviation in their evidence submission for this paper.121
The industry has experienced an increase in employment of 22% since 1990, with
particularly large regional increases in Yorkshire and The Humber (900% or 3,600 jobs)
and the North West (200% or 4,000 jobs). This increase has been driven by a 190%
increase in passenger demand in the UK since 1990,24 which has increased the value of
the industry to the UK economy with GVA increasing by 65.5% since 1990 25 However, in
some regions, the industry’s share of total jobs has declined even if actual numbers
increased. For example, while the number of aviation jobs in London increased by 3,000,
the industry’s proportional share of London jobs declined by 0.3%, due to increases in the
size of the overall workforce. It is worth noting that this data is for 2019 and does not take
into account the inevitable shifts to the industry during and after COVID-19.
Table 6: Top ten constituencies by proportion of jobs in aviation.
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Brentford and Isleworth

22.3%

Hayes and Harlington

11.0%

Crawley

10.6%

Wythenshawe and Sale East

9.0%

Leeds North West

4.8%

Luton South

4.8%

Saffron Walden

3.0%

Newcastle upon Tyne North

2.7%

Paisley and Renfrewshire North

2.5%

Meriden

2%
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Given the nature of the industry, there is a very high concentration of jobs in specific
areas across the country. For instance, 65% of aviation jobs are in London and the South
East, as a result of the airports situated there. One third (32%) of UK aviation jobs are in
one constituency, Brentford and Isleworth, which hosts Heathrow.
In terms of GVA, London remains more economically reliant on the Aviation industry than
other regions, with 0.6% of its GVA coming from Aviation. The East of England and the
North East are then the most economically reliant, with 0.33% and 0.25% of their GVA
coming from Aviation respectively. Many regions have almost no direct economic
dependence on the Aviation industry, including the West Midlands and Wales (both
0.03% of regional GVA), although they may benefit from supply chains and indirect effects
of Aviation connectivity.
Figure 34: Proportion of jobs in Aviation, by region, crossed with the change in
proportions from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and Employment Survey,
Onward analysis
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Figure 35: Proportion of total GVA in Aviation, by region
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
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3. Carbon Intensive Manufacturing
Carbon Intensive Manufacturing26 has decreased emissions by 59% since 1990. As a
whole, the manufacturing industry needs to reduce emissions by a further 60% from
2020 levels by 2030 in order to put the industry on track to net zero by 2050, according
to the Climate Change Committee’s Sixth Carbon Budget.
The industry has experienced a fall in employment by 61.9% since 1990, with particularly
large losses in the North West and the North East, where the share of regional jobs in
carbon-intensive manufacturing fell by 2.7% and 2.0% respectively over the period.
Manufacturing jobs in the North West fell by 67%, or 61,000 jobs, and by 64.7%, or 22,000
jobs in the North East. This decrease has been driven by the industry in some cases
shifting its operations to countries with cheaper labour, less rigorous regulation and
cheaper materials.
Two thirds (66%) of these jobs are located in the North, Midlands and Scotland. The
proportion of jobs in the East Midlands and Yorkshire and The Humber is three times as
high as in London and over twice as high as in the South East and South West.
Table 7: Top ten constituencies by proportion of jobs in Carbon Intensive
Manufacturing
Source: Business Register and Employment Survey, Onward analysis

Top 10 constituencies

Proportion of total jobs

Stoke-on-Trent North

12.1%

Cleethorpes

7.6%

Ellesmere Port and Neston

7.3%

Bradford South

5.8%

Brigg and Goole

5.3%

Linlithgow and East Falkirk

5.2%

Stoke-on-Trent South

4.9%

Stockton North

4.9%

New Forest East

4.7%

Delyn

4.7%
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In terms of GVA, the North West, North East and Yorkshire and the Humber are the most
economically reliant on Carbon Intensive Manufacturing, representing 2.6%, 2.5% and
2.4% of GVA respectively. London and the South West generate just 0.1% and 0.7% of
GVA from these industries. The regions of the North West, North East, Yorkshire and the
Humber, and Wales generate twenty times more GVA, as a share of total GVA, from
carbon intensive manufacturing than London.
Figure 36: Proportion of jobs in carbon intensive manufacturing by region, crossed
with the change in proportions from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and
Employment Survey, Onward analysis
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Figure 37: Proportion of total GVA in carbon intensive manufacturing, by region
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
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4. Construction
Construction28 emissions have risen by 46% since 1990. The industry must reduce
emissions by 60% from 2020 levels by 2030 in order to put the industry on track to net
zero by 2050, according to the Climate Change Committee’s Sixth Carbon Budget.
The industry has experienced a 46% increase in employment since 1990, equivalent to an
additional 460,000 jobs. Proportionally, large increases have been experienced in the
East of England and the South West, where the share of jobs in Construction increased by
1.8% and 1.0% respectively. In the East, jobs increased by 114.1%, or 89,000, whilst in the
South East they increased by 81.8%, or 99,000.
Construction jobs are unsurprisingly spread across the country. There is a particularly
high jobs reliance in the East of England and Scotland though (4.2% of total jobs and 4.0%
of total jobs respectively). This is twice as high as in Wales and London, who rely on
Construction for 2.5% and 2.7% of their workforce respectively. There are certain
constituencies which have particularly high levels of employment in Construction, as seen
in Table 8 below.
Table 8: Top ten constituencies by proportion of jobs in Construction
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Coatbridge, Chryston and Bellshill

10.8%

Epping Forest

10.0%

Glasgow East

9.0%

Brentwood and Ongar

9.0%

Hertford and Stortford

8.9%

Midlothian

8.5%

Glasgow North East

8.4%

Maldon

8.3%

Broadland

8.3%

Aldridge-Brownhills

8.2%
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In terms of GVA, the industry is a major contributor to a number of regional economies.
The East of England generates 8.9% of its GVA from Construction, nearly a third higher
than the next highest region, the South West with 6.9% of GVA from Construction, and
nearly twice as high as London with 4.6% of its GVA coming from Construction.
Figure 38: Proportion of jobs in construction, by region, crossed with the change in
proportions from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and
Employment Survey, Onward analysis
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Figure 39: Proportion of total GVA in Construction, by region
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
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5. Fuel supply - (Electricity), Gas Steam and Air Conditioning Supply
The Fuel Supply industry29 has reduced emissions by 53% since 1990. It needs to reduce
emissions by a further 61% from 2020 levels over the next decade in order to put the
industry on track to net zero by 2050, according to the Climate Change Committee’s
Sixth Carbon Budget.
The industry has experienced a 40% decline in employment since 1990, with particularly
noticeable losses in London (-85% or a loss of 7,675 jobs) and the South East (-49.9% or a
loss of 4,490 jobs). This equates to 0.3% and 0.2% decreases in the industry’s share of
total jobs in these regions. The only region to see growth over this period is the North
East (23.2% or 2,090 additional jobs), although the industry fell in proportional terms as a
share of total jobs.
There is a particularly high reliance on Fuel Supply jobs in the East Midlands and Wales
(0.9% of total jobs and 0.89% of total jobs respectively). In contrast, London relies on Fuel
Supply for just 0.2% of employment. If you include the electricity jobs into this calculation,
the North East has by far the largest proportion of jobs (1% of total jobs), followed by
Scotland with 0.7% of total jobs. There are certain constituencies which have particularly
high levels of employment in this industry as seen in Table 9.
Table 9: Top ten constituencies by proportion of jobs in Gas, Steam, and Air
Conditioning Supply
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs (excl. electricity)

Stockport

15.1%

South Leicestershire

4.8%

Stalybridge and Hyde

3.9%

Lanark and Hamilton East

3.4%

Bosworth

2.7%

Leeds West

2.5%

Warwick and Leamington

2.4%

Cardiff South and Penarth

2.2%

Glasgow North East

1.3%

Rother Valley

1.2%
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In terms of GVA, the fuel supply industry is a significant contributor to regional
economies, especially the East Midlands (2.6% of GVA), Wales (2.3%), North East (2.4%),
and Scotland (2.7%). This compares to 0.5% in London and 0.9% in the East of England.
Figure 40: Proportion of jobs in Gas, Steam, and Air Conditioning Supply, by region,
crossed with the change in proportions from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and
Employment Survey, Onward analysis
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Figure 41: Proportion of total GVA in Electricity, Gas, Steam, and Air Conditioning
Supply, by region.
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
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6. Land Transport
The Land Transport industry30 has reduced its emissions by just 1% since 1990. Emissions
need to decrease by 47% from 2020 levels by 2030 in order to put the industry on track
to net zero by 2050, according to the Climate Change Committee’s Sixth Carbon Budget.
As the Rail Delivery Group noted in their evidence submission for this paper, emissions
primarily come from cars and motorbikes. The latter group of transport types account for
57% of Land Transport emissions, whilst HGVs and LGVs account for a further 35.9%. Rail
is one of the most low-carbon forms of transport, accounting for just 1.5% of Land
Transport emissions and with 88% fewer emissions per passenger-km than private car
use.122 While vehicles have become more efficient, with average vehicle CO2 emissions
per km falling 37% since 2000, decarbonising Land Transport emissions requires a
complete transition away from petrol and diesel vehicles to electric vehicles (EVs), along
with further electrification of railways.123 From 2030, the sale of new petrol and diesel
vehicles will be prohibited in the UK, and from 2035 all new vehicles will be required to
have zero tailpipe emissions. The Government’s ambition is for 100% of new vehicle
registrations to be ULEVs (i.e. including PHEVs) by 2030 and by 2035 100% of new
vehicle registrations will be ZEVs (i.e. excluding PHEVs).124
The industry has experienced an increase in employment, by 13.8%, since 1990, most
notably in the East Midlands (29% or 11,000 jobs) and London (21% or 19,000 jobs).
However, despite these increases, the proportion of regional jobs located within the Land
Transport industry declined across every region due to increases in the size of the
workforce.
The North West and East Midlands are particularly reliant on the industry for jobs (2.6% of
total jobs and 2.5% of total jobs respectively). In contrast, the South East relies on the
industry the least (1.6%). Unlike other incumbent industries, London retains a strong
reliance on this industry, with 2.3% of jobs in the Land Transport industry. This is also
demonstrated in the table below showing the top ten constituencies by proportion of jobs
in Land Transport, with half of them being in London.
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Table 10: Top ten constituencies by proportion of jobs in Land Transport
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Leyton and Wanstead

12.3%

Halton

10.8%

Penrith and The Border

9.3%

Newport East

9.1%

Barking

8.9%

Bexleyheath and Crayford

8.7%

Tottenham

8.4%

Ealing North

8.4%

Wellingborough

7.8%

Thurrock

7.2%

In terms of GVA, the regions with the highest economic reliance on the Land Transport
industry are Yorkshire and the Humber, East Midlands, and London (2.0% of GVA, 1.9% of
GVA, 1.8% of GVA respectively). At the other end of the scale, the South East and Wales
generate just 1.1% and 1.3% of GVA coming from Land Transport. The value of the industry
to London may be a by-product of transport spending per capita rising by 2.5 times more
than the national average over the last decade.31
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Figure 42: Proportion of jobs in Land Transport, by region, crossed with the change in
proportions from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and
Employment Survey, Onward analysis
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Auto-Manufacturing
The auto-manufacturing industry does not fit into this report’s criteria for ‘carbon intensive incumbent
industry’ because the ONS only classifies the auto industry as the tier 2 SIC code ‘manufacture of motor
vehicles, trailers, and semi trailers’, which is responsible for just 1,396.5 ktCO2e of emissions. This is just
0.3% of national emissions, with an emissions per job ratio of just 8.9 tonnes per job.
The key reason for this is that the process of manufacturing cars is not particularly carbon intensive. The
emissions are categorised instead under Steel and Land Transport, as the source and the product of automanufacturing, both of which have their own section in this paper for those reasons. The decarbonisation of
the automotive industry is important as it has direct consequences for these two other industries' carbon
footprints.
The importance of this industry for the net zero transition is highlighted in the prevalence of electric vehicles
in the net zero opportunities (Chapter 3) and recommendations (Chapter 4).
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Figure 43: Proportion of total GVA in Land Transport, by region.
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
1.98%

1.07%
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7. Mining of Coal and Lignite
The coal and lignite industry31 has decreased its emissions by 97% since 1990 and needs
to decrease it to 0% as early as possible to drive out the use of coal as an energy source
in line with the Sixth Carbon Budget.
The industry has experienced a decline in employment by 98.2% since 1990, with
particularly big losses seen in the East Midlands, Yorkshire, and the North East in
proportionate terms. The decline of the industry in the 1980s is well documented, with the
workforce going from 171,000 before the miners strike, to just 10,000 in the 1990s. This
number has been further ebbed away since the 1990s largely due to uncompetitive
pricing of coal and climate change levies.
As the map in figure 19 unveils, there are small and specific concentrations of workforces
in this industry, with Wales, Yorkshire and the Humber, and the North East the most
reliant on Coal and Lignite Mining jobs, but even these numbers are miniscule. Digging to
a more granular level, there are a handful of constituencies which still rely on Coal and
Lignite Mining for employment and these are mainly concentrated in South Wales and in
Yorkshire. The table below shows these examples in more detail.
Table 11: Top ten constituencies by proportion of jobs in Coal and Lignite Mining
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Neath

1.9%

Doncaster North

1.7%

Cynon Valley

1.0%

Selby and Ainsty

1.0%

Merthyr Tydfil and Rhymney

0.7%

Blyth Valley

0.6%

Don Valley

0.4%

Ayr, Carrick and Cumnock

0.3%

Hexham

0.2%

North East Derbyshire

0.2%
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Although specific GVA data is unavailable for Coal and Lignite Mining, ‘extractive
industries’ is included. This includes Oil and Gas extraction in the North Sea, which
distorts the figures somewhat. Even so, Wales relies on extraction for 0.2% of its GVA and
this is concentrated for the most part in just three constituencies. This is a sign of the
crucial importance this industry is to those specific communities in South Wales.
Figure 44: Proportion of jobs in Coal and Lignite Mining, by region, crossed with the
change in proportions from 1991-2019.

Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and Employment Survey,
Onward analysis
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8. Retail
The Retail industry32 has increased its emissions by 53% since 1990 and needs to
decrease emissions by 37% from 2020 levels by 2030 to put the industry on track to net
zero by 2050, according to the Climate Change Committee’s Sixth Carbon Budget.
The industry has experienced an increase in employment of 30.7% since 1990. However,
the industry’s share of employment has fallen in proportional terms due to the growth of
the overall workforce. Particularly big decreases are seen in London, the East of England,
and Scotland. The shift away from the high street and towards e-commerce and deliveries
has been the key driver of job mobility in the industry over the last three decades.
Retail is the biggest employer of any industry in the UK with as many as 3.91 million jobs
across the country. While many regions are reliant on the industry for high proportions of
employment, there is a particularly high percentage of jobs in the industry in the East
Midlands and North West (15.6% and 15.4% of total jobs respectively). London has the
lowest proportion of jobs in Retail of all regions, but still a relatively high figure at 11.3%. As
would be expected, the spread of jobs in this industry is also broad across constituencies,
but there are particularly high proportions in Meon Valley and Blaydon who have almost a
third employed in this industry (32.2% and 27.1% respectively).
Table 12: Top ten constituencies by proportion of jobs in in Retail
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Meon Valley

32.2%

Blaydon

27.1%

Dudley South

26.6%

Wellingborough

26.6%

North Wiltshire

25.4%

Welwyn Hatfield

24.7%

Dewsbury

24.7%

Sheffield South East

24.7%

Hazel Grove

23.8%

Thurrock

23.7%
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It should be noted that the Retail industry has a very low transition-risk, with many of
these jobs likely to be transferred over to a zero carbon economy. Research from the LSE
finds that 91% of workers in Retail trade are “non-exposed” to the net zero transition,
meaning their jobs will not be directly affected.125
All regions are reliant on Retail for more than 6% of GVA, but the East Midlands and North
West are the most reliant, with 10.8% and 10.1% of their GVA coming from the industry
respectively.
Figure 45: Proportion of jobs in Retail, by region, crossed with the change in
proportions from 1991-2019.

Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and Employment Survey,
Onward analysis
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Figure 46: Proportion of total GVA in Retail, by region
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
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9. Shipping and Fishing
The Shipping and Fishing industry34 has reduced its emissions by 37% since 1990. It
needs to cut emissions by 37% from 2020 levels by 2030 to put the industry on track to
net zero by 2050, according to the Climate Change Committee’s Sixth Carbon Budget.
Historically, emissions have been fuelled by boats with diesel engines, such as freight
barges and fishing trawlers, as outlined by the Commercial Boat Operators Association’s
submission for evidence in this paper.126 Like aviation, shipping is considered a hard-todecarbonise industry, without obvious solutions. However, potential pathways to
decarbonising may involve the use of new green fuels such as hydrogen-treated
vegetable oils (HVO) along with electrification, green ammonia and green hydrogen.
The industry has suffered a fall in employment of 45.2% since 1990, with particularly big
losses, relative to the size of their economies, in South East, the East of England and
London (0.41%, 0.14% and 0.13% respectively).
There are particular regions which have a relatively higher share of jobs in this industry,
including Scotland (0.24%) due to the fishing industry, the South East (0.12%) due ports in
Kent, and London (0.12%) because of the shipping industry in the City of London.
Table 13: Top ten constituencies by proportion of jobs in Shipping and Fishing
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Orkney and Shetland

5.0%

Southampton, Itchen

4.0%

Ynys Mon

3.4%

Dover

3.0%

Na h-Eileanan An Iar

2.9%

Ross, Skye and Lochaber

2.6%

Banff and Buchan

2.4%

Argyll and Bute

1.9%

Barrow and Furness

1.7%

Dumfries and Galloway

1.6%
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On a constituency basis, there are a small minority of seats which have a larger share of
jobs in this industry. Six out of the top ten constituencies are in Scotland as Table 13
shows.
Given that these figures discount international shipping, the industry makes a relatively
minor economic contribution to the UK economy. Just 0.4% of overall GVA comes from
this industry. The South East is the most reliant, with 0.8% of GVA coming from the
industry, but this is still minimal in relative terms.
Figure 47: Proportion of jobs in Shipping and Fishing, by region, crossed with the
change in proportions from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and
Employment Survey, Onward analysis
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Figure 48: Proportion of total GVA in Shipping and Fishing, by region
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
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10. Steel
The Steel industry35 has reduced emissions by 58% since 1990. It will need to cut
emissions by 23% from 2020 levels by 2030 in order to put the industry on track to net
zero by 2050, according to the Climate Change Committee’s Sixth Carbon Budget.
Steel is typically manufactured through the use of two main methods of production. Blast
furnaces are used in the primary production of steel from iron ore, and have a high
emissions profile as they require a continuous supply of coke to fuel the process. Electric
Arc Furnaces (EAFs) use electricity to melt down scrap steel in order to create new steel.
They are significantly cleaner than blast furnaces, however certain types of steel can only
be produced by the latter since they use fresh iron ore in the process rather than scrap
steel.127
Both methods of production are likely close to their maximum energy efficiency potential.
For example, blast furnace steel production requires 60% less energy than it did in 1960.
Potential routes to decarbonisation may involve further adoption of Electric Arc Furnaces,
powered by renewable electricity, alongside new technologies such as hydrogen
steelmaking and Carbon Capture and Storage.128
Table 14: Top ten constituencies by proportion of jobs in industry.
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Aberavon

12.9%

Scunthorpe

7.2%

Newport East

4.9%

Penistone and Stocksbridge

3.9%

Rotherham

2.9%

Llanelli

2.3%

Hartlepool

2.0%

Delyn

2.0%

Cardiff South and Penarth

1.8%

Alyn and Deeside

1.7%
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The industry has experienced a reduction in employment of 55.4% since 1990, with
particularly big losses seen in Wales, the West Midlands, and Yorkshire and the Humber
in proportionate terms (1.5%, 1.2% and 1.0% respectively).
Some regions have a strong reliance on jobs in this industry, including Yorkshire and the
Humber (1% of jobs) and Wales (0.9% of jobs). On the other end of the spectrum, London
and the South East have just 0.01% and 0.07% of jobs in Steel, respectively. As with
carbon-intensive manufacturing, these jobs are heavily concentrated in the North of
England and Wales.
A similar story is seen when looking at the economic contribution of the Steel industry by
region. Wales generates 1.3% of its GVA from the industry, largely due to the Tata Steel
plant in Port Talbot. Yorkshire and the Humber is the second most reliant, with 0.9% of
GVA coming from the industry, reflecting the impact of British Steel in Scunthorpe.
Figure 49: Proportion of jobs in Steel, by region, crossed with the change in
proportions from 1991-2019.

Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and Employment Survey,
Onward analysis
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Figure 50: Proportion of total GVA in Steel, by region
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
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11. Waste and Sewerage
The Waste and Sewerage industry36 has reduced its emissions by 65% since 1990. It
needs to cut emissions by 23% from 2020 levels by 2030 to put the industry on track to
net zero by 2050, according to the Climate Change Committee’s Sixth Carbon Budget.
The industry has experienced an increase in employment of 211.2% since 1990.
Particularly large gains in the industry’s share of regional jobs have been seen in Wales
(0.42%), the North West (0.40%) and East Midlands (0.39%). After the EU directive in 1999
on Recycling and Waste, requiring 35% reduction in landfill waste below 1995 levels
within 15 years, the industry was forced to adapt quickly. This catalysed jobs in recycling:
in 2003, the Environment Agency estimated that 1,000 new waste treatment facilities
would be required in the UK to meet the requirements of the Directive.129
Jobs in Waste and Sewerage are well spread across the UK, but particularly concentrated
in Wales (0.8% of all jobs) and the East of England (0.7% of all jobs). London, as would be
expected due to its lack of available space for landfill and recycling sites, has just 0.3% of
jobs in this industry.
Table 15: Top ten constituencies by proportion of jobs in Waste and Sewerage
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Caithness, Sutherland and Easter Ross

5.4%

Erith and Thamesmead

3.9%

North Swindon

3.3%

Ribble Valley

3.0%

Caerphilly

2.9%

Harwich and North Essex

2.8%

Epping Forest

2.8%

Wolverhampton South East

2.8%

Wokingham

2.6%

Clwyd South

2.6%
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The South West and the North East are the most economically reliant on this industry,
with 2.3 % of GVA and 1.1% of GVA respectively. The economic importance of the industry
is over five times as high in the South West as it is in London (0.3% of GVA).
Figure 51: Proportion of jobs in Waste and Sewerage, by region, crossed with the
change in proportions from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and
Employment Survey, Onward analysis
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Figure 52: Proportion of total GVA in Waste and Sewerage, by region
Source: ONS Regional gross value added (balanced) by industry; Onward analysis
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12. Oil and Gas extraction
The Oil and Gas industry has increased emissions by 1% since 1990 and requires a 63%
decrease from 2020 levels by 2030 in order to put the industry on track to net zero by
2050, according to the Climate Change Committee’s Sixth Carbon Budget.
The industry has committed to a 50% reduction in offshore emissions over the next
decade, rising to 90% by 2040, as outlined by industry trade association Oil & Gas UK
(OGUK)37. Emissions in the industry primarily arise from combustion to power pumps and
compressors, accounting for 70%, whilst flaring and venting accounts for a further 29%.130
131
Major progress towards decarbonisation can be achieved by powering extraction and
processing activities with renewable electricity, as opposed to generating electricity onsite through combustion 132.
The vast majority (97%) of jobs in this industry are based in Scotland. This workforce
makes up 0.5% of total jobs in Scotland. These jobs are particularly concentrated in a
small handful of constituencies. Aberdeen South, for instance, relies on Oil and Gas for
9% of its workforce. The table below displays this very small concentration of jobs in one
part of the country.
Table 16: Top ten constituencies by proportion of jobs in Oil and Gas
Source: Business Register and Employment Survey, Onward analysis
Top 10 constituencies

Proportion of total jobs

Aberdeen South

9.0%

Gordon

3.0%

Aberdeen North

2.4%

West Aberdeenshire and Kincardine

1.8%

Morecambe and Lunesdale

1.1%

Reading East

0.9%

Orkney and Shetland

0.6%

Chelsea and Fulham

0.6%

South Dorset

0.5%

Norwich North

0.5%
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Scotland is unsurprisingly by far the most economically reliant on the Oil and Gas
industry. 1.2% of Scotland’s GVA comes from this industry, which is almost quadruple the
amount of the next region (East Midlands with 0.3%). These figures would likely be even
more disparate if the GVA data existed by region for the Oil and Gas industry, because at
present this combines all ‘Extractive Industries’.
Figure 53: Proportion of jobs in Oil and Gas, by region, crossed with the change in
proportions from 1991-2019.
Source: Annual Business Inquiry; the Annual Employment Survey, Business Register and
Employment Survey, Onward analysis

Share of total jobs

0.5%

East

0.5%

East Midlands

0.4%

London

0.4%

North East
North West

0.3%

Scotland

0.3%

South East

0.2%

South West

0.2%

Wales

0.1%

West Midlands
Yorkshire and The Humber

0.1%
0.0%
-0.80%

-0.60%
-0.40%
-0.20%
0.00%
Percentage change in share of regional jobs
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Figure 54: Extractive industries as a percentage of regional GVA.
Source: ONS Regional gross value added (balanced) by industry; Onward analysis

1.17%

0.02%
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