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Supporting your journey to Net Zero

In 2019, the UK became the first major economy to 
legislate and commit to Net Zero carbon emissions by 
2050. That timeline has since accelerated, with the UK 
Government announcing an even more ambitious target 
in April 2021 – of achieving a 78% cut in emissions by 
2035. It makes the need for action even more pressing. 

This transition to Net Zero will require transformational 
change across many sectors, and will require action  
from businesses of all sizes. There is no one-size fits  
all approach to Net Zero, and different businesses  
in different industries will face distinct challenges  
and opportunities.

At HSBC UK, we are committed to supporting our 
customers to unlock the benefits and manage the 
challenges of becoming more sustainable and achieving 
Net Zero. Our partnership with UCL’s Institute for 
Sustainable Resources is designed to explore sector 
decarbonisation pathways, by providing the insights  
and practical guidance they need to embark on and 
pursue their Net Zero journeys. 

That partnership has culminated in ‘Net Zero 
manufacturing in the UK: options and challenges  
for the biggest emitting sectors’, a report based on 
national and global literature, and policy reviews, 
alongside interviews with businesses from the key 
emitting sectors. It proposes what needs to be done  
for manufacturing to play its part in achieving Net Zero  
by 2050. With increasing pressure to act now, it is  
a timely reminder of the challenges and opportunities  
we face on the journey to Net Zero.

It’s a journey we are undertaking alongside you.  
Globally, HSBC is committing to be Net Zero for  
our own operations and supply chains by 2030  
or sooner, and to align the financed emissions from  
our portfolio of customers to Net Zero by 2050  
or sooner. Our sustainable finance strategy is a bold 
commitment to build a more sustainable, resilient, and 
inclusive future. Helping our clients unlock the path  
to Net Zero offers them a significant commercial 
opportunity too, which is why we’ve also increased  
our financial commitment, from $100bn to between 
$750bn and $1tn of sustainable finance by 2030.

Understanding the benefits and opportunities that Net 
Zero offers and familiarising ourselves with the challenges 
it will inevitably bring is a key step on the transition 
pathway. By making this guide and the broader report 
available, our aim is to support you as you journey 
towards Net Zero.
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Rob King 
Head of Sustainable Finance 
HSBC UK

https://www.ucl.ac.uk/bartlett/sustainable/
https://www.ucl.ac.uk/bartlett/sustainable/
https://www.sustainablefinance.hsbc.com/carbon-transition/towards-net-zero-in-uk-manufacturing
https://www.sustainablefinance.hsbc.com/carbon-transition/towards-net-zero-in-uk-manufacturing
https://www.sustainablefinance.hsbc.com/carbon-transition/towards-net-zero-in-uk-manufacturing
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Capturing the opportunities 
of a just transition 

Clearly the path to Net Zero presents both challenges and 
opportunities for UK manufacturing. But by taking a step 
back and a more long-term, strategic approach, the industry 
has a good chance of managing the transition successfully 
and capturing the opportunities it presents.

As the report highlights, UK manufacturing has been  
quite successful in reducing emissions to date, but there  
is still some way to go to meet the ambitious Net Zero 
target set out by Government. To make the UK an attractive 
place for low carbon manufacturing, will require swift  
and close collaboration between Government, British 
business and financial services to unlock the innovation  
and investment needed. 

The need for infrastructure and capital investment, the 
deployment of new technologies and the growth of the 
circular economy are all called out in the report, with those 
interviewees who participated, seeking greater clarity about 
the roadmap required. What is also clear is that businesses 
need to think about sustainability in its broadest context, 
across their supply chains – because it’s the whole process, 
not just the end product, that needs to be greener.

For a sector that operates in a global market, ensuring  
a level playing field is important to ensure that the  
transition to Net Zero is equitable. Tackling competition 
issues through carbon pricing mechanisms, and 
government support, as well as ensuring that diverse  
sites don’t become stranded assets in the push for  
industrial clusters to facilitate access to CCUS and/or 

hydrogen, will be vital to avoid carbon leakage, protect  
the economic and environmental position of the UK  
and enable a just transition.

Shining a light on these issues and calling out the support 
required to manage them is why reports such as this are 
so important. I’d like to thank UCL and the interviewees 
who participated, for making it possible.

Sustainability is a huge strategic priority for HSBC, and we 
are committed to helping our customers make a success 
of the journey by creating sustainable finance solutions 
and sharing insight and experience. This is a journey we 
must all undertake together, reinventing the entrepreneurial 
spirit to invest in new technologies, partnering with 
universities and other institutions to unlock new solutions, 
and engaging with stakeholders to achieve Net Zero.

Rohit Moudgil 
Head of Manufacturing,  
HSBC UK
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Net Zero and UK manufacturing

Manufacturing is a key part of the UK economy. 
Representing more than half of exports, the sector  
also provides employment for 2.7m people and,  
in 2019/20, had an annual output of £191bn1.

Combined, manufacturing sectors represent around 
12% of the UK’s direct greenhouse gas (GHG) 
emissions2. Of that, just under half come from three 
sectors: chemicals, iron and steel and cement (see 
figure 1). These are the focus of UCL’s report.

5

Figure 1  Direct GHG emissions from UK 
manufacturing 2019 as % of  
total manufacturing

If we have low-carbon 
infrastructure in the UK then we 
can attract clean manufacturing 
and then that’s jobs, that’s R&D 
and our sector is one of the 
biggest funders of R&D in the 
UK at the moment. This Net Zero 
transition is a real opportunity 
for an innovative sector in the 
market for advanced materials.”
Chemical Industries Association



Whilst emissions from manufacturing have fallen  
by 57% since 19903, this differs sector by sector 
and also represents those changes and efficiency 
improvements that have been easiest to achieve –  
the so-called ‘low hanging fruit’. The true test will  
be securing the further reductions needed to meet 
Net Zero, which will inevitably require more structural, 
disruptive change, tough decisions and innovation. 
However, addressing these issues could unlock 
opportunity for industry and the UK economy. 

Manufacturing’s path to Net Zero

In order to meet the government’s mandated Net 
Zero target, the Climate Change Committee (CCC) 
estimate that an overall reduction in manufacturing 
and construction emissions of 70% by 2035 and 90% 
by 2040 (on 2018 levels) will be needed4. This Balanced 
Net Zero Pathway (BNZP), which is detailed in the 
Sixth Carbon Budget (see figure 2), would require 
improvements in resource and energy efficiency, fuel 
switching, infrastructure for hydrogen production  
and distribution and Carbon Capture, Utilisation  
and Storage (CCUS). 

19%

17% 18%

13%

13%

5%
7%

3%

3%

2%

Food and drink 
Textiles
Chemicals
Plastic and 
rubber products
Iron and steel

Paper
Wood
Glass, clay, stone, 
lime and plaster
Cement
Other manufacturing

Source:  ONS (2021)

Note:  The chart refers to direct emissions only, including process 
emissions, but not those associated with scopes 2 (electricity) 
or 3 (material inputs to manufacturing or emissions from the 
use of the product). 
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Figure 2   The six carbon budgets so far legislated

Source:  BEIS (2021) provisional UK greenhouse gas emissions national statistics 2019:  
CCC analysis.

Notes:  Emissions shown include emissions from international aviation and shipping (IAS) 
and on an ARS basis, including peatlands. Adjustments for IAS emissions to carbon 
budgets 1-3 based on historical IAS emissions data; adjustments to carbon budgets  
4-5 based on IAS emissions under the balanced Net Zero pathway.

It’s the complexity of 
the trade market and 
the global economy 
around steel which 
makes this so much 
harder than many other 
options of many other 
decarbonisation routes.”
UK Steel

In March 2021, the UK government published its 
Industrial Decarbonisation Strategy. It marks ‘the first 
strategy published by a major economy which sets  
out how industry can decarbonise in line with Net Zero, 
while remaining competitive and without pushing 
emissions abroad’. Building on plans for a green 
industrial revolution, the strategy aims to create the 
world’s first low-carbon industrial cluster, targeting 
cutting the UK’s industrial emissions by two-thirds over 
the next 15 years.

In any plans to decarbonise, it is important to recognise 
the international nature of UK manufacturing. Global 
markets are competitive and profit margins low, so any 
additional regulation or policy must ensure that UK firms 
operating or trading overseas aren’t disadvantaged. In 
addition, the risk of carbon leakage – whereby demand 
shifts from countries with high carbon cost/regulation to  
another region with lower costs/standards, creating  
an increase in global emissions – needs to be considered.

To achieve the targets set out in the Sixth Carbon 
Budget, the report found that substantial investment  
and clear and strong policy frameworks will be required. 
The report looks at the three highest emitting sectors in 
more detail, before considering solutions to support the 
sector more broadly on the journey to Net Zero.
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Balanced Net Zero Pathway – the CCC have detailed 
their BNZP, which requires an overall reduction in 
manufacturing and construction emissions of 70%  
by 2035 and 90% by 2040 compared to 201834.  
The pathway is largely as follows:

2020s – decarbonisation initially achieved through 
improvements in resource and energy efficiency.

Potential pathways to Net Zero

2025 onwards – CCUS and fuel switching start  
to be deployed at scale and infrastructure for  
hydrogen production and distribution is put in place.

2030s – CCUS clusters and electrification begin  
at scale and substantially increase.

Figure 6  Policy choices for Net Zero manufacturing

Three potential pathways for
UK Net Zero manufacturing policy

Failure to Deliver Muddling Through Forging Ahead

Incumbent higher-carbon industries fail 
to address unpredictable risks from 
climate impacts at stakeholder pressures 
- or lose out to increasingly attractive 
foreign low-carbon manufacturing

Path of just compliance with least 
resources minimises medium-term costs 
- but does nothing to restore the fortune 
of these three UK manufacturing sectors

 Piecemeal policy implementation
 Prioritising cost minimisation
 UK lags internationally 

 Integrated policies implemented at pace
 Innovation-led industrial decarbonisation
 UK assumes “first mover” role 

 Basic policy support not provided
 Investment & innovation do not occur
 UK carbon budgets endangered

Capitalising on its comparative advantages 
and existing capabilities, the UK drives 
forward an integrated strategy that makes 
it a focus for low carbon manufacturing, 
and attracts inward investment at scale

Source:  Authors own analysis

The report prepared by UCL further outlines three potential 
future scenarios for UK manufacturing, dependent on 
policy development and implementation. These are shown 
in figure 6. 
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How to forge ahead 

The report found that, within the steel, cement and 
chemicals industries there has already been a significant 
shift to committing to a Net Zero pathway, both at Board 
levels and in their operational activities. Many have 
already adopted targets and decarbonisation is not a new 
issue for them. Businesses within the sectors are largely 
constrained by the need for broader, macro changes.  
To deliver the targets set out in the CCC’s BNZP and  
the report’s ‘Forge Ahead’ future, there are a number  
of areas that need to be addressed. 

01  Carbon pricing – a well thought out carbon 
pricing mechanism can provide incentives for 
decarbonisation. Post-Brexit, the UK Emissions 
Trading Scheme (UK ETS) has been established. 
However, in a global marketplace, the report  
explains, some convergence of pricing schemes  
could help ameliorate competition risk and  
improve both liquidity and stability.  
 
To help industries pursue decarbonisation while 
remaining competitive and reducing carbon leakage, 
a carbon border adjustment mechanism (CBAM) 
could be used to ensure imports are treated in the 
same way as domestic production. This would require 
monitoring and verification of carbon content and 
any scheme would have to comply with World Trade 
Organization rules. 

We've probably got to see 
a carbon border adjustment 
mechanism to help the Net Zero 
transition, because any hint of 
additional cost of production in 
the UK encourages more imports. 
Imports undermine the UK’s 
economic, environmental and 
social goals because we lose 
the GVA, the jobs and export our 
environmental responsibility.”
Mineral Products Association
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02  Funding/Subsidies – investment to support 
commercialisation of early-stage technologies  
is needed to meet the timescales of the carbon 
budgets and the 2030 overall target. A number of 
funding pots have been announced (see Figure 7),  
but further support for specific projects is required 
according to the report.  
 
Subsidy tools, such as Contracts for Difference (CfD), 
where the government compensates any difference 
between the price for investing in a low-carbon 
technology and the market price, could also be 
considered. In addition, the report calls for public 
procurement to be used to potentially drive market 
demand for low carbon goods and establish new 
carbon standards. It points out that downstream 
users are already creating their own supply chain 
targets for Net Zero, possibly increasing demand  
for low-carbon products. 

Figure 7  Main capital funds for UK manufacturing decarbonisation

Scheme Scope Public funding Timeline

Industrial Energy 
Transformation Fund 

Manufacturing 
decarbonisation

£315m Announced 2018.  
Spent by firms by 2024

Clean Steel Fund Steel decarbonisation £250m Announced 2019.  
Spent by Government by 2024 

Industrial Decarbonisation 
Challenge

CCS and fuel switching 
sites within clusters

£170m Announced 2018.  
£10m awarded.  
Spent by firms by 2024 

Industrial Fuel Switching 
(Energy Innovation Fund) 

Fuel switching pilots £20m Announced 2018.  
All awarded

Transforming Foundation 
Industries Challenge

Energy and resource 
efficiency

£66m Announced 2018.  
£5m awarded.  
Spent by firms by 2024

Source:  CCC (2020)

Procurement policy could really 
help if it specified that cement 
and concrete that are going 
into projects are being supplied 
by companies that are making 
the right sort of investments 
and commitments.”
Cemex
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If the two integrated sites are to decarbonise, they will have to increase 
their electricity consumption significantly. And that is very difficult. If 
you have substantially higher prices than your competitors abroad that 
is one of your key barriers to switching over, because the business case 
doesn’t really exist in that way.”
UK Steel



These three routes to 
decarbonisation are heavily 
reliant on infrastructure. 
What we need is access to 
competitively priced and reliable 
infrastructure, in other words 
hydrogen networks, clean 
electricity networks and CCS 
networks. And if you have 
those then you’re in a really 
solid position to attract inward 
investment to the UK.”
Chemical Industries Association

 Figure 8  Industrial price energy and supply components 2016 

03  Energy prices – many of the routes to 
decarbonisation require electrification and the report 
shows how examples from across the sector could 
see electricity demand double or treble. Compared  
to global prices, industrial energy prices in the UK  
are high, despite the UK having a more developed  
and potentially cheaper renewable electricity sector 
than much of Northern Europe35. 
 
The disparity is due to a number of factors, including 
investment in ageing networks and exchange rates, 
but regardless of the cause, it has made profit 
margins tight for those UK firms that compete 
internationally. Policy to protect industrial prices or  
to switch policy costs from electricity to gas should 
be explored, particularly given the availability of low-
carbon electricity (from renewables) in the UK, which 
could support significant decarbonisation within 
manufacturing the report states. 
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04  Clusters – areas where several industrial firms 
operate in close proximity can benefit from shared 
infrastructure, resource efficiency and potentially 
symbiosis – where by-products from one process 
can be used by another company. In terms of 
decarbonisation, they can facilitate infrastructure 
investment offering better value or returns and 
economies of scale, which can be crucial to solutions 
such as hydrogen, electrification, CCUS or the ability 
to leverage biomass as a fuel (BECCS). Cluster 
development has been included as part of the 
Industrial Decarbonisation Strategy, and a number  
of projects are already underway (see Figure 9). 
However, to ensure a just transition, a strategy for 
those sites that are diverse and not part of a cluster 
also needs to be developed as many are of economic 
importance. 

05   Regulatory/behavioural changes – reviewing 
design regulations around buildings or infrastructure 
could improve resource usage and efficiency in the 
steel and cement sector. Meanwhile, policies to 
encourage repair, reuse and recycling, and education 
in developing processes or designing products with 
this in mind could support emissions reduction. 
Reviewing current processes around scrap recycling 
in the steel industry could lead to standardisation, 
making UK manufactured recycled steel more 
competitive and increasing EAF production. 

06  Skills and labour – while the availability of skills 
was not considered a problem by businesses 
interviewed as part of the report, concerns were 
raised about potential bottlenecks. With timeframes 
for decarbonisation tight, and the projects required to 
deliver them often large, accessing skills, equipment 
and labour could prove an issue. A roadmap for such 
projects could help relieve pressure. 

Figure 9  Potential UK locations for clusters and CCUS 
transport and storageWe’re not considered part of 

the energy intensive user’s 
group, we’re just below that, 
which really frustrates me – 
because we are a high energy 
user but we’re outside the 
bracket of energy intensive, 
which means a lot of support 
is not there for us. We’re also 
not in any cluster – so that’s 
also a difficulty for us.”
Robinson Brothers



I think in terms of skills, 
that is not so much skills, as 
availability of contractors and 
engineers… I think that you 
could end up with an issue 
with availability of the plant 
technology, and the people to 
install it. So, I think that might 
be a possible barrier that’s 
heading our way.”
Mineral Products Association



South Wales
8.9 MtCO2e

Southampton
3.2 MtCO2e

Humberside
10.0 MtCO2e

Teesside
3.9 MtCO2e

Grangemouth
5.0 MtCO2e

Merseyside
5.0 MtCO2e

Source:  HM Government, Industrial Decarbonisation Strategy (2021)
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Conclusion and key findings

Sustainability metrics are nothing new for manufacturers, 
and many have made substantial reductions in their 
emissions since 1990. However, the Net Zero target 
outlined by the UK Government has both broadened 
the scope and accelerated the pace of change required. 
Whilst efficiency gains and shifting production have  
driven earlier reductions, more structural and urgent 
strategic change is now essential.

12

Whilst the Climate Change Committee points out that, on 
the current trajectory, UK manufacturing faces significant 
challenges if it is to achieve the Net Zero target set out in 
the sixth carbon budget36, UCL’s report shows a real drive 
to pursue this goal from within and across the industry.

UCL’s report clearly highlights the risk of inaction,  
but also the scale of opportunity that UK manufacturing 
could unlock by pursuing a strategy of ‘forging ahead’. 
The UK Industrial Decarbonisation Strategy and broader 
investment, particularly in industrial clusters, gives  
cause for optimism.

Issues such as electricity prices, carbon pricing, and  
the availability of CCUS and hydrogen, as well as 
questions around public procurement, planning 
regulations and public opinion need to be addressed.  
And the global context must inform any solutions 
or strategies. What is clear, is that these issues and 
questions need to be addressed now if the industry is  
to have sufficient lead times to invest in order to meet  
the decarbonisation targets in place.

In the meantime, as Rohit Moudgil, Head of Manufacturing 
at HSBC UK, points out, businesses can continue to 
embed initiatives in their business plans to ensure that 
they are ready to maximise the opportunities and benefits 
of electrification and hydrogen, when these technologies 
become available at scale and in a cost-efficient way.

There is a very deep understanding 
and commitment at a company 
level to the concept of Net Zero… 
right from the Chief Executive, 
every Executive in the company 
has built into their performance 
and appraisal, meeting our 
sustainability targets, including  
our climate targets.”
Cemex



He suggests a few ways that businesses can prepare, 
including:

 � Considering cost-saving cap ex initiatives focusing 
on reducing raw material usage, improving energy 
efficiency, and investing in areas such as IT, digital 
technology and data centre upgrades.

 � Looking more holistically at supply chains to  
drive efficiencies across operations and processes, 
such as insourcing site services and planning and 
reducing downtime.

 � Investing in new product research and development 
and increasing the use of recycled materials.

With both political and industry focus and a roadmap for 
the sector established within the next two years, the UK 
could become a magnet for low-carbon investment and 
innovation. The ingredients necessary to achieve that 
future are all available or possible – a thriving renewable 
sector, potential for carbon storage, carbon budgets that 
monitor progress, and the capabilities of our manufacturing 
and finance sectors. This could fuel a revival of UK heavy 
manufacturing and boost the UK economy.

For more information on support available and to  
discuss your options in more detail, please speak to  
your Relationship Manager or visit our website.
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Sector view: Steel

Impact on emissions

Steel is responsible for 7% of global greenhouse  
gas emissions5 (2% in the UK6) and is widely used  
in construction, industrial equipment, consumer  
products and vehicles. 

Most UK steel is produced using the primary Blast 
Furnace and Basic Oxygen Furnace (BF-BOF) method, 
which is carbon intensive due to the chemical reactions 
during processing and the significant heat required.  
A minority of UK steel is produced from the secondary 
production of scrap metal using an electric arc furnace 
(EAF). This requires 40% less energy and emits 60%  
less CO2

7.

UK steel output is dominated by two Blast Furnace sites 
at Port Talbot and Scunthorpe. In 2020, the UK produced 
c.7.1m tonnes of steel, accounting for 0.4% of global 
production8. This is significantly less than required to meet 
UK consumption, meaning that the UK is a net importer of 
steel. For more detail on the implications of this for the UK 
steel industry, see sections 2.1 and 5.1 of the main report.

Steel manufacturing emissions in the UK have reduced 
by c.56% since 1990 – driven by improvements in 
energy efficiency and reduction in output9. Despite this, 
steel production remains the second largest emitting 
manufacturing sector in the UK. More than 90% of 
industry emissions come from the Port Talbot and 
Scunthorpe sites10.

Globally, demand for steel is expected to increase,  
making the need to decarbonise even more pressing11.

13

Options for decarbonisation

The CCC’s BNZP foresees the steel industry achieving  
Net Zero emissions by 203512. This will mainly be  
achieved by electrification, carbon capture and storage 
and resource efficiency.

Figure 3  Contribution to UK iron and steel emissions 
reductions in CCC Balanced Net Zero 
Pathway scenario

Remaining emissions 
Electrification
BECCS
Energy e�ciency
Material substitution

CCS
Hydrogen
Biofuels
Resource e�ciency
Other

32%

29%

19%

6%

6%3%

5%

CCS
Hydrogen
Biofuels
Resource e�ciency
Other

Source:  CCC (2020)
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The report finds that the main options for steel sector 
decarbonisation are:

Resource efficiency – making better use of steel and 
reducing demand could help lower emissions. Smaller 
vehicles, the use of alternative materials, designing for 
increased reuse and repairability, and better specification 
of construction materials are options. However, greater 
efficiency alone isn’t enough to meet the emissions 
targets required.

Electrification – increasing secondary production  
(reusing scrap steel) using electric arc furnaces (EAF)  
has potential to support reducing emissions given  
that the technology already exists, and the UK has  
a significant amount of surplus scrap steel (currently 
exported). Globally, much of the increased demand  
for steel could be met through secondary production, 
which could present an economic as well as an 
environmental advantage. It would require investment  
in EAF capacity and a reduction in electricity prices.

Hydrogen – hydrogen-based steel production using iron 
ore could provide an alternative to the traditional Blast 
Furnace as either a replacement or auxiliary reducing 
agent or in an electrolytic process (the separation of 
hydrogen and oxygen) and plasma smelting of iron ore.  
To achieve Net Zero targets, the hydrogen would need 
to be ‘green’(using low-carbon electricity) or ‘blue’ (from 
natural gas with CCUS through steam reforming, for 
example) and electricity prices would need to reduce. 
Europe has invested heavily in hydrogen-based low-
carbon steel production, but the UK has yet to invest13.

CCUS – the report finds that Carbon Capture Usage  
and Storage (CCUS) could play a key role in helping  
the UK steel industry meet its Net Zero target. Options 
include capturing carbon from the production process  
and storing this underground or utilising the captured 
carbon as an input into other processes.

However CCUS is energy and capital intensive, which 
means that ROI and incentives are low, and there are  
also safety concerns. To pursue this route effectively, 
the report calls for clear direction and support from 
government to ensure that the risks to productivity  
and competitiveness are managed in order to make  
this a viable and attractive option. 

Takeaways

The report suggests that the route to decarbonisation 
within the UK steel sector will depend on a number of 
factors, such as geography, demand by type of steel, 
policy, and the history of the steel companies themselves.

Strategic decisions will need to consider the UK’s  
two major steel sites at Scunthorpe and Port Talbot, 
as these play an important role in both the local and 
domestic economy and employ high numbers of people. 
Significant investment in new technology, low carbon 
processing and infrastructure will be required to ensure  
a just transition and one that safeguards opportunity.

Whichever strategic direction/technological solution  
is considered most appropriate, lower electricity prices  
are a must to achieve the Net Zero targets required.
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Impact on emissions

As a main input of concrete production, cement is  
used mainly in construction and infrastructure and  
is an integral part of the UK economy. The UK currently 
produces around 9m tonnes of cement and 90m tonnes  
of concrete each year, with 95% of the concrete used  
in the UK produced here14.

Production processes make cement a high-emitting 
industry, accounting for 6% of global CO2 emissions  
and 1.5% of UK greenhouse gas emissions15. The majority  
of CO2 emissions come from the energy required to heat 
the cement kiln (30-40%) and the chemical calcination 
process (c.60%)16.

UK CO2 emissions from cement have fallen by 43% 
compared to 1990 levels17. Around half of that reduction  
is due to declining production, with the remainder coming 
from decarbonisation and greater energy efficiency. 

Options for decarbonisation

The CCCs BNZP envisages a zero-emissions cement 
sector by 2040, with emissions from cement reduced by 
51% by 2030 compared to 2019 levels18. It is anticipated 
that increased resource efficiency would account for  
40% of the reduction, with CCS BECCS (Bioenergy with  
Carbon Capture and Storage), and material substitution 
also playing a role19.

Resource efficiency and material substitution – with 
the over-specification of materials standard in design, 
retraining/education of those involved in design and 
construction to better understand the carbon implications 
of construction, and incentives to encourage a closer 
focus on specifications, could help reduce resource use. 
Other routes could see the repurposing of commercial 
buildings to extend their life, and the reuse or recycling  
of materials. 

Using alternative materials, such as timber, where 
possible, could also be considered. Within the production 
process, switching inputs could help reduce emissions 
and research is already underway to look at long-term 
possibilities. A Material Flow Analysis suggests that UK 
cement emissions could be reduced by 51% through 
material efficiency improvements20, such as the use 
of calcinated clay and lime, reducing cement content, 
reducing overdesign, and techniques such as precast  
or post-tensioning. 

Low-carbon alternatives are already available and further 
innovation could widen the options; however, uptake 
will depend on revising regulations and codes that are 
currently based on using Ordinary Portland Cement. 

Sector view: Cement

Figure 4  Contribution to UK cement emissions 
reductions in CCC Balanced Net Zero 
Pathway scenario
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Fuel switching – using biomass or waste to fuel the 
combustion process instead of fossil fuels has already 
halved the use of fossil fuels by the industry, leading 
to lower emissions. However, it requires changes at 
plant level and high volumes of biomass. One option 
to achieve carbon reduction, the report suggests, is 
to combine the use of biomass as a fuel source with 
carbon capture and storage (BECCS).

Using green or blue hydrogen and/or electricity to heat 
cement kilns are also options. Hydrogen use would 
depend on availability and transport, and electricity 
pricing would need to be factored in. Test plants are 
already operating to better understand the potential  
to reduce emissions.

CCUS – the report finds that carbon capture will be 
essential to reduce emissions from current production 
within the UK cement industry. Although the technology 
exists to retrofit kilns to allow CCUS, costs and the 
lack of clear incentives, as well as infrastructure 

issues remain barriers. When combined with the 
use of biomass, clusters (an area where a number 
of industrial firms operate, which can lead to greater 
resource efficiency, shared infrastructure and potential 
symbiosis) such as that in the North West of England 
could be beneficial but are dependent on location. 

Carbonation is another innovation, which draws 
on concrete’s ability to absorb CO2 throughout its 
lifetime when it is exposed to air. The Mineral products 
Association (MPA) believes this could reduce emissions 
by around 12%21. 

Changes in the use of concrete, 
recycled aggregates or recycling 
cement paste will not get us to 
Net Zero. I think it always leaves 
a residual big-ticket CCS.”
Hanson UK



Whilst you may be able to design 
[novel cements] to have similar 
end qualities to more traditional 
cements, you may end up with 
significantly slower strength gain 
for example, which can have 
significant impacts on building 
project schedules… Whilst this 
may not be a roadblock, it is 
certainly a consideration when  
you look at the overall picture  
of a project.”
Cemex



Takeaways
CCUS and BECCS offer great potential to support  
the UK cement industry in meeting its Net Zero targets.  
To maximise this opportunity, investment in infrastructure 
to enable the linking of diverse sites and the creation and 
further development of clusters will be required, as well  
as financial support to meet high upfront costs.

Leveraging current research into the potential for material 
substitution and revisiting codes and regulations to 
permit the use of alternative materials could also pave 
the way to further decarbonisation. More efficient use of 
resources through adapting training and education in light 
of a deeper understanding of the carbon implications of 
construction should also be considered.

HSBC UK Towards Net Zero in UK manufacturing
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Sector view: Chemicals

Impact on emissions

Almost all manufacturing sectors use chemical products. 
In the UK, 96% of manufactured goods contain chemical 
industry content22. The UK chemicals sector accounts 
for £18 billion in Gross Value Added, employs around 
150,000 people and is responsible for around a fifth of 
UK research and development spending23. The diversity  
of the industry is reflected in the specialist nature of 
many producers, and it is perhaps unsurprising therefore, 
that 97% of chemicals businesses in the UK are SMEs24.

Globally the industry produces about 1.5 GtCO2 per year 
which is about 18% of global manufacturing emissions 
and represents 6% of global GHG emissions25. Amongst 
UK industrial sectors, chemical production has the 
highest direct emissions, accounting for 18% of total 
manufacturing emissions and 2.2% of total UK direct 
greenhouse gas emissions in 201926. 

Sector emissions are largely the result of fuel 
requirements for energy or carbon required to produce  
a specific chemical reaction (chemical feedstock).  
In terms of global emissions from the chemical industry, 
roughly 85% come from energy use while 15% are 
process emissions27. Petrochemicals and ammonia for 
nitrogen fertilisers are the sub-sectors with the highest 
carbon emissions.

17

Direct UK GHG emissions from the chemicals sector  
have already reduced dramatically, by about 79% from 
1990 levels28, although much of this appears to have  
been achieved through the installation of an abatement 
unit, which reduced emissions from a key UK site and  
that site’s subsequent closure29. 

Future demand for chemicals appears strong, at both  
a UK and global level, with the International Energy 
Agency (IEA) forecasting global growth of 30% by  
2030 and 40% by 205030. 

Options for decarbonisation

According to the CCC’s BNZP scenario, the majority of 
the chemicals sector will be decarbonised by 204031. 
However, there are around 6% of emissions which cannot 
be mitigated. Decarbonisation will largely come from CCS, 
electrification and hydrogen in this scenario (see Figure 7).

Electrification – although considerable electricity is 
already used operationally in the sector, there is scope  
for further electrification, in particular for low-temperature 
heat requirements that are currently met mainly through 
natural gas, as well as electrification of compression, 
steam and cooling. More competitive industry electricity 
pricing will be key to this.

Figure 5  Contribution to UK chemicals 
emissions reductions in  
CCC Balanced Net Zero  
Pathway scenario
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Circular economy – re-use, remanufacture and recycling 
would lower the requirements for new production. As well 
as reducing the virgin output of certain sub-sectors, it can 
also reduce production costs, create new opportunities in, 
for example, recycling businesses, in addition to reducing 
environmental impacts including carbon emissions. 
Plastic recycling, for example, could be increased by three 
times by 2030 compared to 2019 levels32, whilst material 
efficiency and sharing business models could reduce EU 
plastic demand by 13 million tonnes by the mid-century33.

Replacing chemical feedstocks that come predominantly 
from natural gas, oil and coal, with alternative sources 
(either renewable or from materials that would otherwise 
be unutilised, such as waste or biomass), could also  
lower emissions.

CCUS – where cost-effective, CCUS could be used to 
support emissions reductions and, given that carbon is an 
input into chemical production, the report points out that 
the chemical industry therefore has a high potential for 
inter-sector carbon capture and usage. The cluster nature 
of many sub-sectors and further development of clusters 
would enable connections to other industries for carbon 
usage in other industrial processes and also the necessary 
connections to any transport and pipeline requirements 
for storage, as well as for inputs such as hydrogen.

The chemical industry makes 
advanced materials that will 
be necessary for a Net Zero 
economy. So, for an example, 
e-fuels – like biofuels, synthetic 
kerosene or methanol – are 
chemical products. Other 
examples would be ammonia 
and hydrogen. These are all 
touted as fuels of the future. 
These are chemical products 
but, at the moment, there is no 
business case to manufacture 
them without government 
support, because the demand  
is not there.”
Chemical Industries Association

If a company is reliant on fossil 
feedstocks and those feedstocks 
are no longer available 
because the upstream demand 
characteristics have changed 
there is a clear imperative for 
downstream change.”
HCS Group





Hydrogen – hydrogen is already a significant factor  
in the production of ammonia for fertilisers, but its 
production using natural gas is high emitting. Greening 
hydrogen and Improving the ability to store hydrogen 
is essential to support emission reduction, and green 
ammonia produced in this way could play a role in  
the Net Zero transition.  

Takeaways

There are a number of potential solutions to support  
the decarbonisation of the chemicals sector. These are 
crucial as the UK chemicals sector also plays an important 
part in supporting the decarbonisation of other sectors,  
for example, through the development and production  
of hydrogen, ammonia and synthetic fuels.

Considering where further electrification could support 
businesses on the path to Net Zero could be a good 
starting point, particularly if electricity pricing is 
competitive, while a broader embracing of the circular 
economy could offer a cost-effective and accessible  
route to decarbonisation. With many of the solutions  
in scope for the chemicals sector potentially affecting  
the pathways of other manufacturing industries, early 
action and investment will be particularly important. 
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Further information

The report is available on the HSBC Centre of Sustainable Finance. 

You can download a full version of the UCL research here.

19

https://www.sustainablefinance.hsbc.com/
https://www.sustainablefinance.hsbc.com/carbon-transition/towards-net-zero-in-uk-manufacturing
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