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Every year ICE delivers its flagship policy report, State of the Nation. State of the Nation 
2020: Infrastructure and the 2050 Net-Zero Target put forward a series of policy 
recommendations for overcoming the challenges involved in achieving the 2050 net-zero 
target.1  

A key recommendation of State of the Nation 2020 was for policymakers to deliver a plan 
for transitioning the UK’s economic infrastructure networks to a net-zero footing. ICE 
believes the net-zero infrastructure plan should be delivered as part of the National 
Infrastructure Strategy and should address both existing infrastructure (much of which will 
still be in service in 2050) and new infrastructure.  

This policy paper expands on the State of the Nation 2020 recommendations by building on 
the evidence and analysis developed for the report. This paper examines what a plan for 
transitioning infrastructure to a net-zero footing should consider. It looks at the key policy 
choices that will need to be answered by a net-zero infrastructure plan if the UK is to 
achieve the net-zero target. The policy choices are around: 

 the future energy mix 
 pathways to decarbonising transport 
 pathways to decarbonising heat  
 reducing emissions from harder-to-abate sectors. 

 
While other infrastructure sectors, such as water and telecommunications, must also 
contribute to emissions reductions, the policy areas listed above have been identified as 
having the potential to make the greatest contribution to emissions reductions. 

This policy paper should be read in conjunction with State of the Nation 2020.  

Why we need a net-zero infrastructure plan 
The UK’s infrastructure systems are major contributors to greenhouse gas emissions. Transport and energy together 
account for around 60% of the UK’s CO2 emissions.2 While progress has been made in reducing emissions, especially in 
the energy sector, the UK is not currently on track to meet its target of net-zero emissions by 2050, nor the intermediate 
carbon budgets recommended by the Committee on Climate Change. According to the Committee, the decarbonisation of 
transport and buildings (e.g. residential heating networks) presents major hurdles for the transition to net zero.3  

 
1 ICE (2020) State of the Nation 2020: Infrastructure and the 2050 Net-Zero Target 
2 BEIS (2020) 2019 UK Greenhouse Gas Emissions, Provisional Figures 
3 Committee on Climate Change (2020) Reducing UK Emissions: 2020 Progress Report to Parliament 
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Achieving the net-zero target by 2050 will require an unprecedented transformation of infrastructure systems and the built 
environment. For example, the Committee on Climate Change estimates that 29 million homes in the UK will need to be 
retrofitted to be compatible with the 2050 net-zero target. That’s a rate of around one million homes per year.4  

While 2050 may seem distant, in many cases the infrastructure currently under development will take years to deliver and 
will be operational well beyond 2050.5 Beyond retrofitting or enhancing existing infrastructure for net zero, we need to 
ensure we are not embedding further emissions in new infrastructure that is delivered.   

At present, there is a policy gap between the UK’s legally binding goal for reaching net-zero emissions by 2050 and policy 
action to achieve this. While the UK has an ambitious target, it does not have a comprehensive plan for how it will be 
achieved – especially in relation to the built environment. A decarbonisation programme of the scale and complexity 
required for the net-zero transformation cannot be delivered without a robust plan, which will need to be regularly updated 
to reflect progress, changes in socioeconomic circumstances and technological developments. 

What we can learn from other net-zero plans 
Plans for achieving net-zero emissions targets already exist in other countries and there are lessons that the UK can take 
away in terms of their design and planned delivery.  

Sweden’s climate transition 
Sweden has set a target for net-zero emissions by 
2045. Its Climate Act 2018 sets out the following:6 

 The government’s climate policy must be 
based on the climate goals and how work 
is to be carried out.  

 The government is required to present a 
climate report every year in its Budget Bill.  

 Every fourth year, the government is 
required to draw up a climate policy 
action plan to describe how the climate 
goals are to be achieved. 

 Climate policy goals and budget policy 
goals must work together. 

The Swedish Government has also commissioned 
the Fossil Free Sweden initiative to encourage 
industry to draw up its own road maps for 
becoming fossil-fuel free by 2045. 7 These road 
maps describe when and how industries will be 
fossil free, what technological solutions need to be developed, what investments need to be made and what barriers need 
to be removed. Thirteen road maps have been submitted to the government, including for aviation, cement, concrete, steel, 
heavy haulage (e.g. freight), construction and civil engineering. 

 
4 Committee on Climate Change (2020) Reducing UK Emissions: 2020 Progress Report to Parliament 
5 ICE (2020) State of the Nation 2020: Infrastructure and the 2050 Net-Zero Target 
6 Government Offices of Sweden (2018) The Swedish Climate Policy Framework 
7 Fossil Free Sweden (2020) Roadmaps for Fossil Free Competitiveness 

Managing Sweden’s climate transition with Panorama  

The Swedish Climate Policy Council is an interdisciplinary expert public 
body tasked with providing independent assessments of how the overall 
policy presented by the government is compatible with national climate 
targets.  

In 2019, the Climate Policy Council partnered with ClimateView, a 
Stockholm-based start-up, to take a programme-management approach 
to Sweden’s climate transition. They created Panorama, a digital 
collaboration and data visualisation tool to provide an overview of what 
is needed to reach Sweden’s climate targets.  

Panorama collates and continually updates data from throughout the 
Swedish Government to present a sector-by-sector breakdown of 
emissions. It then maps the emissions data against current climate 
policies and their intended impact. The tool helps to demonstrate the 
linkages and impacts of current climate policies and policy proposals. 
Because it is publicly available, it can be used by policymakers and 
decision-makers, as well as by industry and the public. Panorama offers 
a strategic overview of current progress and identifies where policy 
gaps lie for achieving Sweden’s climate targets. You can use the 
Panorama tool at this link.  
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Denmark’s Climate Action Plans 
Similarly, Denmark’s binding Climate Act 2020 ensures that the government works to reduce emissions by 70% in 2030 
and achieves net zero by 2050 at the latest. The Act contains a mechanism for setting sub-goals. Every five years, a sub-
target with a ten-year perspective must be set.8  

In addition to the targets, the Climate Act 2020 also includes Climate Action Plans which outline a series of actions, 
projects and initiatives that will ensure national reduction targets are met. The Act includes a parliamentary climate 
obligation that is triggered if the government’s Climate Action Plans cannot demonstrate that emissions targets can be 
achieved.9  

The Climate Action Plans set out strategies and indicators for key sectors, including agriculture, transport, energy, 
construction and heavy industry. So far, an Energy Climate Action Plan has been completed, with a transport plan to be 
finalised by the end of 2020.10 The Energy Climate Action Plan outlines key policy choices to quadruple Denmark’s total 
offshore wind energy capacity by 2030 with the construction of 5GW of offshore wind generation on two ‘energy islands’ in 
the North and Baltic seas, as well as investing in the development of Power-to-X technology that can provide sustainable 
fuels to ships, planes and trucks.11 

The UK’s infrastructure policy choices for net zero  
ICE recognises that a net-zero infrastructure plan could take a variety of forms. State of the Nation 2020 envisages that it 
forms part of HM Treasury’s National Infrastructure Strategy.12 ICE has long called for a National Infrastructure Strategy to 
provide a holistic, evidence-based approach to planning and delivering infrastructure in the UK, as well as making best 
use of existing assets, including reuse, refurbishment and repurposing.13 In the context of net zero, this is more important 
than ever.  

In developing a net-zero infrastructure plan there are four critical policy choices or trade-offs that the UK policymakers will 
need to make. Answers to many of these questions have already been put forward by experts throughout the 
infrastructure ecosystem, including the government’s own expert advisers, such as the National Infrastructure Commission 
and the Committee on Climate Change. However, in many cases the government is yet to articulate a strategic direction, 
thereby inhibiting action by industry to get on and deliver net zero. The following net-zero policy choices need to be 
brought together into a coherent net-zero infrastructure plan to provide long-term policy stability and credibility.  

1. The future energy mix 
The energy mix refers to the combination of primary energy sources used to meet energy needs in a given geographic 
region. It includes fossil fuels, nuclear energy and the many sources of renewable energy (bioenergy, hydro, wind, solar 
and geothermal). These primary energy sources are used, for example, for generating power, providing fuel for 
transportation, as well as heating and cooling buildings. 

 
8 Danish Energy Agency (2020) Danish Climate Policies 
9 Ibid 
10 Danish Ministry of Climate, Energy and Utilities (2020) Denmark Ushers in New Era in Renewable Energy, Vowing to Create World’s 
First ‘Energy Islands’ 
11 Ibid 
12 ICE (2020) State of the Nation 2020: Infrastructure and the 2050 Net-Zero Target 
13 ICE (2016) National Needs Assessment; ICE (2018) State of the Nation 2018: Infrastructure Investment; ICE (2016) State of the Nation 
2016: Devolution; ICE (2019) What Should be in the National Infrastructure Strategy? 
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Energy 
Sustainability 

Energy 
Security 

Energy 
Affordability 

Energy 
Trilemma 

Real progress has been made in reducing emissions from the UK’s energy sector. Energy supply has experienced a 62% 
decrease in emissions between 1990 and 2018.14 But the energy sector remains a major contributor to UK emissions. In 
2019, energy supply continued to account for 26% of the UK’s total carbon emissions.15  

The shift from power generation from fossil fuel towards greater renewable sources is responsible for much of the success 
in reducing emissions, as is progress on energy efficiency, which means that electricity use has been declining for most of 
this century.16 The government’s primary mechanism for supporting new low-carbon energy infrastructure is the Contract 
for Difference scheme. Contracts are allocated through auctions, which allows competition between technologies and 
helps keep prices low. By reducing risk and providing a degree of price certainty for investors, the Contracts for Difference 
scheme is credited with drastically reducing the price of renewable energy generation, especially in offshore wind, where 
costs have been cut by 65% in the last four years.17 

The Energy Trilemma 
In order to continue the progress transitioning the UK’s energy system to a net-zero footing, policymakers need to make 
some important policy choices around the future make-up of the UK’s energy system. The ‘Energy Trilemma’ is a useful 
framework by which to understand the policy trade-offs that need to be made in terms of how to decarbonise energy 
generation, ensure energy security and minimise energy costs for users.  

To illustrate this challenge, the Committee on Climate 
Change forecasts that low-carbon electricity generation will 
need to quadruple to replace existing fossil-fuel generation 
and to meet the expected increased demand from 
transport and heating.18 Not only will overall electricity 
demand increase, managing peak demand will become 
more complex, while generation could become less flexible. 
System operators and network owners will have to step up 
to the challenge of a decarbonised electricity sector, 
integrating more small-scale and inflexible sources of 
generation while maintaining high standards of grid stability 
and security of supply.19 This must be achieved while 
keeping electricity prices low and managing fuel poverty.  

The Energy Trilemma is also relevant to the  
decarbonisation of transport and heating as these sectors 
will depend on decarbonising electricity (e.g. electric 
vehicles and heat pumps). It is likely the power sector will 
need to achieve net zero well before 2050 in order to enable other sectors that will rely on low-carbon electricity to 
decarbonise.20 This is a transition which electricity users may not even notice, but it will require considerable engineering 
expertise to integrate ever-higher amounts of renewable generation, alongside smart adaptation of demand and storage 
technologies to balance intermittent renewable supplies. 

 
14 BEIS (2020) 2018 UK Greenhouse Gas Emissions, Final Figures 
15 BEIS (2020) 2019 UK Greenhouse Gas Emissions, Provisional Figures 
16 BEIS (2019) Energy Consumption in the UK (ECUK) 1970 to 2018 
17 KPMG (2019) Blown Away, CfD Round 3 Delivers Record Low Price for Offshore Wind 
18 Committee on Climate Change (2019) Net Zero – The UK’s Contribution to Stopping Global Warming 
19 OFGEM (2020) Decarbonisation Action Plan 
20 ICE (2020) State of the Nation 2020: Infrastructure and the 2050 Net-Zero Target 
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Energy policy choices  
The long-promised Energy White Paper is set to outline the road map for net zero, helping the energy sector move 
towards the 2050 net-zero target. Like the Energy White Paper, a net-zero infrastructure plan will need to provide answers 
about the UK’s future energy mix. The Committee on Climate Change has identified the following energy policy choices 
that need to be settled in order to achieve net zero:21 

 How Contracts for Difference will continue to be successfully used to decarbonise energy generation while 
ensuring value for money for energy users and whether their use can be expanded for emerging energy 
technologies (e.g. tidal energy, batteries and other forms of storage).22  

 How carbon capture and storage technologies and supporting infrastructure can be deployed at a competitive 
cost with limited public subsidy (while not specific to energy generation, it is an important factor in achieving net 
zero, particularly as it relates to hydrogen production – it is explored further in subsequent sections).23 

 The future role of the hydrogen economy in the net-zero transition and how supply of and demand for low-carbon 
hydrogen will be built without substantial public subsidy (the importance of hydrogen will be explored in 
subsequent sections).  

 The role of bioenergy, including the best uses of biomass and wastes to 2050 (maximising sequestration and 
displacement of emissions).24 

 The role of nuclear in the UK’s future energy mix for grid stability and security of supply, including the commercial 
viability of new and existing nuclear assets.25 

 How energy system flexibility will continue to be improved while maintaining affordability, particularly for the 
interactions between sectors (e.g. electric vehicles, electrified heat) and vectors (e.g. power, hydrogen, energy 
storage). 

2. Pathways to decarbonising transport 
Transport is now the largest source of the UK’s carbon emissions at 34% of the total. The primary source of emissions is 
the use of petrol and diesel in road transport.26 There is no plausible path to net zero without major transport emissions 
reductions – reductions that need to start being delivered soon. The Committee on Climate Change has called for a 98% 
reduction in transport emissions by 2050.27 As previously discussed, the decarbonisation of transport depends largely on 
electrification, so the power sector must be decarbonised ahead of transport.  

Electrifying transport 
In 2019, there were around 30 million cars in Great Britain but only 230,000 plug-in electric vehicles – less than 1% of all 
cars.28 To achieve net zero, the Committee on Climate Change forecasts that 46 million electric vehicles will need to be on 
UK roads by 2050. This will require new charging infrastructure – it is estimated that 3,500 rapid and ultra-rapid chargers 
near motorways and 210,000 public chargers in towns and cities will be needed, up from 30,000 public chargers of all 
types currently installed.29 The transition to electric vehicles will also challenge the current road-tax mix as the UK shifts 
from highly taxed fuel (i.e. petrol or diesel) to a low-tax vector (i.e. electricity). Policy decisions around road-user charging 

 
21 Committee on Climate Change (2020) Reducing UK Emissions: 2020 Progress Report to Parliament 
22 ICE (2020) State of the Nation 2020: Infrastructure and the 2050 Net-Zero Target 
23 ICE (2020) Civil Engineering Insights into Carbon Capture and Storage 
24 Committee on Climate Change (2018) Biomass in a Low-Carbon Economy 
25 ICE (2020) Civil Engineering Insights into Nuclear New Build in the UK 
26 BEIS (2020) 2019 UK Greenhouse Gas Emissions, Provisional Figures 
27 Department for Transport (2020) Consulting on Ending the Sale of New Petrol, Diesel and Hybrid Cars and Vans 
28 Department for Transport (2019) Vehicle Licensing Statistics 
29 Committee on Climate Change (2019) Net Zero – The UK’s Contribution to Stopping Global Warming 
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will have implications not just for future public revenue streams but also on consumer behaviour around the uptake of 
electric vehicles and modal shifts.   

Concerns have been raised that increasing the number of electric vehicles will add to electricity demand and place 
pressure on the UK’s grid network. While National Grid does expect electricity demand to increase, it expects that policies 
and incentives (e.g. measures to support smart charging) should be able to address the increase in demand to reduce the 
impact on the UK’s electricity system.30 

Modal shift 
Electrifying transport is not the only policy choice required for achieving net zero. Modal shift to lower-emission transport 
modes will also support decarbonisation. For example, shifting freight from road to rail and shifting private vehicle use 
towards greater public transport and active travel, where suitable, will help reduce emissions and improve quality of life. 
The government has articulated an ambition to make public transport and active travel the natural first choice for daily 
activities.31 Therefore the Committee on Climate Change identifies the need to invest in walking and cycling infrastructure 
and strengthen other schemes to support active travel modes. The Committee also identifies the need to invest in public 
transport and other measures to reduce car travel demand (e.g. car sharing, mobility as a service and spatial planning 
enabling localism) as well as improving connectivity infrastructure to lock-in positive behaviours that reduce travel demand 
(e.g. provision of fibre broadband for homeworking).32  

All these changes will require shifts in behaviour from consumers and the public and private sectors. The UK policymakers 
will need to consider how government agencies and industry can support a shift through infrastructure provision and 
encourage the use of cleaner transport modes. Behavioural change and incentives are intrinsically linked. Policymakers 
need to facilitate impactful incentive schemes to support the behavioural change required to reach the net-zero target, 
including regulations, pricing, subsidies and incentives (e.g. for electric vehicle purchase). 

Transport policy choices 
Department for Transport analysis of current policies and regulations demonstrates that the UK must go much further in 
reducing domestic transport emissions to meet the targets. The government has recently published a range of strategies 
to reduce emissions across all conventional transport modes, including the Road to Zero strategy, Maritime 2050 and the 
Clean Maritime Plan, and the Aviation 2050 Green Paper and forthcoming net-zero aviation consultation and Aviation 
Strategy (shipping and aviation are discussed further in the subsequent section). These have been supported by the 
Cycling and Walking Investment Strategy, the Freight Carbon Review and the Rail Industry Decarbonisation Taskforce.33 
Fundamentally, the net-zero infrastructure plan must bring all this analysis together and put forward answers to several 
key policy choices, including:  

 How to constrain demand for unsustainable passenger and freight transport services without disadvantaging 
certain geographies, industries or populations (e.g. demand management through urban design, remote working 
and localised production). 

 How to shift passengers and freight to lower-carbon transport modes at an acceptable cost to the taxpayer (e.g. 
decarbonising road freight, promoting a modal shift to active travel or public transport, as well as a shifting 
revenue base from road taxes to pay-as-you-go models34). 

 
30 House of Commons Library (2020) Electric Vehicles and Infrastructure 
31 Department for Transport (2020) Decarbonising Transport; Department for Transport (2020) Gear Change: A Bold Vision for Cycling 
and Walking 
32 Committee on Climate Change (2020) Reducing UK Emissions: 2020 Progress Report to Parliament 
33 Department for Transport (2020) Decarbonising Transport 
34 ICE (2018) State of the Nation 2018: Infrastructure Investment 
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 How to improve environmental performance through vehicle design, infrastructure provision and substituting 
fossil fuels with low-carbon energy vectors (e.g. industry transitioning to electric vehicles, alternative fuels such 
as green hydrogen, as well as smaller, more efficient vehicles). 

The government’s Transport Decarbonisation Plan is due to be published later in 2020 and it must examine these issues 
in greater detail. The government has identified the following strategic priorities for the plan, which will need to inform any 
net-zero infrastructure plan:35  

 accelerating modal shift to public and active transport 
 decarbonisation of road vehicles 
 decarbonising freight 
 place-based solutions (e.g. we need to design places that encourage active travel). 

3. Pathways to decarbonising heat  
Decarbonising the UK’s heating system is one of the greatest challenges the UK faces in meeting its net-zero 2050 target. 
The residential sector accounts for around 19% of the UK’s emissions, with the majority coming from the use of natural 
gas for heating and cooking.36 In 2017, just 4.5% of the energy used for heating the UK’s 29 million homes and non-
residential buildings was from a low-carbon source.37 This is because the majority of consumers are connected to the gas 
network, with approximately 85% of UK households and 65% of non-domestic buildings using natural gas for heating.38 
Therefore, to achieve the net-zero target, more than 28 million households will need to rapidly adopt new low-carbon heat 
solutions.39 According to the Energy Technologies Institute, this could mean that between 2025 and 2050, around 20,000 
households would have to be transitioned to low-carbon solutions every week.40 
 
Three pathways for low-carbon heat 
A Net-Zero Infrastructure Industry Coalition, led by Mott Macdonald, has identified three heat decarbonisation pathways 
for the achievement of net zero.41 To enable industry to pursue heat decarbonisation, a net-zero infrastructure plan would 
need to explore the choices inherent in these pathways:42 

 The ‘electrification pathway’ explores the widespread deployment of heat pumps across the UK, which, when 
combined with the roll-out of electric vehicles, could lead to more than a doubling of total UK electricity demand 
by 2050. If the government is to pursue the electrification pathway it will need to ensure there is enough new low-
carbon electricity generation capacity that is flexible enough to deal with potentially43 higher and more variable 
demand and supply. 

 The ‘hydrogen pathway’ is based on the majority of buildings in the UK being directly supplied with hydrogen by 
2050. However, this requires huge quantities of low-carbon hydrogen to be produced and distributed. A new 
national hydrogen transmission system may be needed alongside the UK’s existing natural gas grid (tests are 
currently underway).  

 The final pathway is a ‘hybrid’ of the previous, that combines electricity with low-carbon gases to meet heat 
demand. It has the potential to reduce the overall amount of infrastructure required by 2050 and reduce the 

 
35 Department for Transport (2020) Decarbonising Transport 
36 BEIS (2020) 2019 UK Greenhouse Gas Emissions, Provisional Figures 
37 Committee on Climate Change (2019) Net Zero – The UK’s Contribution to Stopping Global Warming 
38 BEIS (2018) Clean Growth – Transforming Heating 
39 Energy Systems Catapult (2020) Smart Systems and Heat 
40 Energy Technologies Institute (2015) Smart Systems and Heat: Decarbonising Heat for UK Homes 
41 Mott Macdonald (2020) The Path to Zero Carbon Heat 
42 Ibid  
43 We note that this could be mitigated by effective demand-side responses that better match variable supplies, see: Eggimann, S., Hall, 
J.W. and Eyre, N. (2019) A High-Resolution Spatio-Temporal Energy Demand Simulation to Explore the Potential of Heating Demand-
Side Management with Large-Scale Heat Pump Diffusion, Applied Energy, 236 (15): 997–1010  
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required deployment rates for new technologies. But a hybrid pathway brings a risk of greater uncertainty about 
the UK’s long-term heat decarbonisation strategy, making infrastructure planning more difficult and delaying 
supply-chain mobilisation.  

Irrespective of the pathway that policymakers choose, low-carbon heat must also be coupled with energy-efficiency 
improvements like insulation and widespread retrofitting of homes. Notably the Chancellor pledged £3 billion for improving 
the efficiency of homes and public buildings in the 2020 Summer Economic Update.44 Moreover, policymakers will need to 
collaborate with industry and training providers on a significant programme of reskilling the workforce and building 
manufacturing capacity in order to deliver the heating solutions that will be needed.45 

The forthcoming Future Homes Standard would require all new homes built from 2025 to be zero carbon.46 However, the 
policymakers have yet to set out clear policy aimed at addressing gas heating in existing homes and businesses, although 
government has promised to publish a Buildings and Heat Strategy later this year. The strategy will outline a wider 
programme of work on how the UK will make progress towards decarbonising all homes and buildings.47  

4. Reducing emissions from harder-to-abate sectors 
To reach net zero, the UK must reduce and eventually eliminate emissions from ‘harder-to-abate’ sectors in heavy industry 
(in particular cement, steel and chemicals) and heavy-duty transport (heavy-duty road transport, shipping and aviation). 
These sectors currently account for around 30% of total global carbon emissions.48 

This paper has already examined some of the choices policymakers need to make in order to decarbonise road transport. 
However, low-carbon solutions for shipping and aviation are in their infancy. While heavy industry is not specifically 
infrastructure, it produces key inputs to infrastructure, such as cement and steel. Emissions from industrial processes 
contributed around 3% of UK greenhouse gas emissions in 2018. The largest source of emissions from the sector was 
cement production, with other processes, such as iron and steel production, also contributing significantly.49  

Policymakers must balance competing goals of reducing emissions and keeping heavy industry in the UK, without 
exporting emissions. The Energy Transition Commission has identified three policy choices that need to be made around 
how policymakers will help to limit demand growth, improve energy efficiency and apply decarbonisation technology in 
these sectors.50 A broad economy-wide framework of decarbonisation incentives (comprising a mix of market, pricing and 
regulatory interventions) will help to bring forward investment and innovation to deliver cost-effective solutions.51  

 
Carbon capture and storage technologies 
Carbon capture and storage (CCS) will probably be essential for achieving net zero in the industrial sector. The Committee 
on Climate Change highlights the crucial role CCS needs to play to achieve the net-zero target, stating, ‘CCS is a 
necessity and not an option.’52 But to date, the UK has no commercial-scale CCS facilities and the government’s success 
supporting the development of CCS has been varied. If CCS is in fact as critical to achieving net zero as the Committee on 

 
44 Energy and Climate Intelligence Unit (2020) Net Zero: Heating 
45 CBI (2020) Net-Zero: The Road to Low-Carbon Heat 
46 HM Government (2020) Heat in Buildings 
47 TheyWorkForYou (2020) Heating: Carbon Emissions 
48 Energy Transition Commission (2019) Reaching Net-Zero Carbon Emissions: Mission Possible 
49 BEIS (2020) 2018 UK Greenhouse Gas Emissions, Final Figures 
50 Energy Transition Commission (2019) Reaching Net-Zero Carbon Emissions: Mission Possible 
51 Energy Systems Catapult (2019) Rethinking Decarbonisation Incentives: Future Carbon Policy for Clean Growth 
52 Committee for Climate Change (2019) Net Zero – The UK’s Contribution to Stopping Global Warming 
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Climate Change expects, policymakers will need to make some major choices about the future of a UK CCS industry, 
including:53 

 How value is placed on emissions reduction to incentivise the capture and storage of carbon (e.g. through direct 
regulation or mechanisms such as carbon certificates and obligations, a carbon tax, a tax credit or enhanced oil 
recovery).  

 How frameworks can be put in place to enable investment (e.g. government capital is often necessary to attract 
private capital, including direct equity investment, grant funding, tax credits, accelerated depreciation, 
concessional loans and loan guarantees). 

 How to support infrastructure access and storage (e.g. government could assist to map CO2 storage capacity 
and aid in the identification of suitable sites; government could also support the build-out of CO2 pipeline 
networks to reduce cross-chain risks and enable the establishment of CCS clusters to reduce unit storage costs). 

In instances where sectors may not be able to reduce emissions to absolute zero by 2050 (e.g. shipping and aviation), 
negative emissions technology will be required to remove greenhouse gases from the atmosphere. In the longer term, 
bioenergy with carbon capture and storage (BECCS) or direct air carbon capture and storage (DACCS) may become 
economically viable negative emissions technologies. For example, the Committee on Climate Change estimates that by 
2050 between 20 and 65 million tonnes of CO₂ each year could be sequestered through BECCS in the UK, equivalent to 
up to around 15% of current UK CO₂ emissions.54 But to be economic and pursued at scale, CCS deployed as part of 
negative emissions solutions requires a suitable price on carbon or other government incentive system.55 

Approaches to the net-zero infrastructure plan 
ICE believes these policy choices for transitioning infrastructure to net zero need to be outlined in the National 
Infrastructure Strategy. In responding to these choices, the net-zero infrastructure plan also needs to address how the 
public will be engaged, how the UK will acquire the necessary skills and capabilities and how the transition will be just and 
support the ‘levelling up’ agenda. State of the Nation 2020 puts forward several recommendations in response to these 
challenges.56 

Generally, the development of a net-zero infrastructure plan requires a systems thinking approach. This will be critical, 
managing the linkages and interdependencies between different infrastructure systems, as well as the policy, regulatory, 
fiscal and governance settings which support those systems.57 The development of the plan should include a systemic 
stocktake of existing policies, regulations and legislation to ensure they are consistent with net zero. The changes required 
for the net-zero transition will span many disciplines, sectors and government departments. There are countless 
interdependencies and major uncertainties (social, economic, environmental, political and technological) which also must 
be accounted for. But we cannot wait until the unknowns become known. The Committee on Climate Change has been 
adamant that ambitious action to achieve net zero can and should start now.58 While Covid-19 has rightly attracted political 
attention in recent months, this does not detract from the need for urgent action on climate change.  

 
53 Global CCS Institute (2019) Policy Priorities to Incentivise Large Scale Deployment of CCS 
54 Committee on Climate Change (2018) Biomass in a Low-Carbon Economy 
55 The Royal Society and Royal Academy of Engineering (2018) Greenhouse Gas Removal 
56 ICE (2020) State of the Nation 2020: Infrastructure and the 2050 Net-Zero Target 
57 Ibid 
58 Committee on Climate Change (2020) Reducing UK Emissions: 2020 Progress Report to Parliament 
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Established in 1818 and with over 95,000 members worldwide, the Institution of Civil Engineers exists to deliver insights 
on infrastructure for societal benefit, using the professional engineering knowledge of our global membership.  
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