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Setting and pursuing a UK net-zero GHG target for 2050 will confirm the UK as a leader among 
the developed countries on climate action. It demonstrates important principles of including 
emissions from all greenhouse gases and all sources (i.e. including international aviation and 
shipping), not relying on international offsetting and targeting ’highest possible ambition’. 
Crucially it would be supported by the strong statutory emissions framework of the Climate 
Change Act.  

Other climate leaders (e.g. the European Union, Sweden, France, California) have set or are 
considering net-zero GHG targets by 2050 or before (Table 2). Were the UK to pursue a later date 
or a weaker target it would undermine these discussions, most notably for the European Union, 
who are aiming to reach agreement in 2020 for a net-zero GHG target. Those choices could then 
have wider repercussions for choices by countries beyond the leadership group. 

(c) A target that is achievable in the UK 
We describe below how the UK can reach net-zero GHG emissions by 2050. Our scenarios are 
based on current consumer behaviours and known technologies, with prudent assumptions 
over their cost reduction. They are technically possible (e.g. there are enough sites for offshore 
wind and materials for electric vehicles), albeit with strong leadership needed from government. 

Reaching net-zero GHG emissions requires extensive changes across the economy, with 
complete switchovers of several parts of the UK capital stock to low-carbon technologies. Major 
infrastructure decisions need to be made in the near future and quickly implemented. These 
changes are unprecedented in their overall scale, but large-scale transitions have been achieved 
successfully in the UK before, such as the natural gas switchover in the 1970s or the switch to 
digital broadcasting in the 2000s. 

We have considered whether an earlier date than 2050 should be targeted. An earlier date has 
been proposed by some groups6 and might send a stronger signal internationally to those 
considering increasing their own ambition, but only if it is viewed as credible.  

While our scenarios demonstrate that some sectors (e.g. the power sector) could reach net-zero 
emissions by 2045, for most sectors 2050 currently appears to be the earliest credible date. An 
earlier date would also give less time to develop currently speculative options as alternatives to 
make up for any shortfall from other measures. That could lead to a need for punitive policies 
and early capital scrappage to stay on track to the target.  

Part of the strength of the Climate Change Act � as a tool for driving change in the UK and as an 
international signal � is that it sets legally-binding, evidence-based and credible targets, which 
must be delivered against. Our recommendation is also strong in its coverage (including 
international aviation and shipping) and its recommended implementation (without 
international offsets). Setting a legal target to reach net-zero GHG emissions significantly before 
2050 does not currently appear credible and the Committee advises against it at this time.  

                                                           
6 For example, a cross-party group of over 180 MPs have proposed reaching net-zero GHG emissions before 2050 
and a coalition of NGOs have proposed 2045. 
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Figure 1.2. The UK�s existing long-term emissions target (set in 2008) has guided the setting of earlier 
targets and actions to deliver them 

Source:  Adapted from CCC (2015) Fifth Carbon Budget Advice. Based on DECC (2015) Final UK greenhouse gas 
emissions national statistics: 1990-2013; CCC analysis. 
Notes: This chart is from the CCC’s 2015 fifth carbon budget report. GHG emissions shown are the actual 
emissions, while carbon budgets represent the emissions under the net carbon account; IAS stands for 
International Aviation and Shipping, which are included in the 2050 target but not the carbon budgets. 
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Box 1.2. What does �net-zero� emissions mean? 

Long-lived greenhouse gases like carbon dioxide accumulate in the atmosphere. Therefore, their 
emissions must be reduced to zero in order to stop their cumulative warming effect from increasing 
and to stabilise global temperatures (see Chapter 2). 

Some activities, such as afforestation, actively remove CO2 from the atmosphere. 

�Net-zero� emissions means that the total of active removals from the atmosphere offsets any 
remaining emissions from the rest of the economy. The removals are expected to be important given 
the difficulty in entirely eliminating emissions from some sectors. 

Sometimes �net-zero� is used to refer to CO2 only, and sometimes it refers to all GHGs. There are some 
merits in each, which we consider in this report. Our recommendation in this report (Chapter 8) is that 
the UK should set a net-zero target to cover all GHGs and all sectors, including international aviation 
and shipping. 

 

3. Global progress since 2008 

(a) The Paris Agreement and the work of the IPCC 
Following relatively slow progress in international negotiations after 2008, the 2015 Paris 
Agreement was the first fully global agreement to tackle climate change. Chapter 2 sets out 
some of the key characteristics of the Paris Agreement, including its global coverage, a 
temperature goal that is more ambitious than the basis for the targets in the UK�s Climate 
Change Act and the process to increase effort from all parties. 

All countries have signed up to the Paris Agreement, although the US has signalled its intention 
to leave, which it can do immediately after the next Presidential election in late-2020. 

The Paris Agreement also requested an update from the IPCC on the impacts of global warming 
of 1.5°C, to be provided in 2018. There has been a steady increase in scientific evidence since 
2008. Chapter 2 summarises the IPCC�s findings. These include observed impacts to-date, 
increasing attribution of extreme events to climate change, and improved understanding of the 
adverse effects that can be expected as global average temperatures increase. The IPCC also set 
out global emissions pathways to deliver the Paris Agreement temperature goal based on the 
latest estimates of climate sensitivity.  

(b) Global emissions and international ambition 
Global emissions have continued to grow since 2008, although slightly more slowly than 
assumed in the Committee�s 2008 advice. While estimated CO2 emissions briefly plateaued in the 
middle of this decade, subsequent rises indicate that emissions have not yet peaked. 

The combined effect of pledges made under the Paris Agreement and the policies implemented 
to deliver those pledges has been to bring expected warming this century down from around 
4°C to around 3°C. Many countries, like the UK, are also actively considering increasing their 
pledges and/or adopting net-zero targets for emissions in the long term. Chapters 3 and 4 set 
out the latest evidence on these areas. 
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As of 2018, the emissions reductions since 2008 (30%) have been larger than in the most 
ambitious scenarios proposed in the Committee�s 2008 report (a 22% reduction)19. That partly 
reflects the impact of the financial crisis in reducing energy demand. It has been delivered 
primarily through reducing reliance on coal-fired power generation, with limited progress in the 
transport, buildings and agriculture sectors (see below).  

At the same time the expected costs for meeting the UK�s existing emissions target have fallen 
as the costs of key technologies have fallen (see Chapter 7). 

The success in reducing emissions while growing the economy has been reflected in the 
Government�s Industrial Strategy, which recognises the opportunities that a low-carbon 
economy may bring and places Clean Growth at its core. 

These figures are based on the UK�s �territorial� emissions. Estimates of the UK�s �consumption� 
emissions (that include overseas emissions from providing goods and services that are imported 
to the UK) are much higher and have not fallen as quickly, although they have also fallen in 
recent years. In part that reflects slower progress in tackling territorial emissions in other parts of 
the world. See Chapters 3 and 5 for further consideration of consumption emissions. 

Figure 1.3. The UK as a positive exemplar � falling emissions in a growing economy (1990-2018) 

Source: BEIS (2019) Final UK greenhouse gas emissions national statistics 1990-2017; BEIS (2019) 2018 UK 
greenhouse gas emissions: provisional figures; ONS (February 2019) Gross Domestic Product: chained volume 
measures: Seasonally adjusted £m; CCC analysis. 
Notes: Series indexed to start at 100. In 2018 UK GDP was approximately £2 trillion and GHG emissions were 449 
MtCO2e. Emissions shown on a �territorial� basis in line with accounting of the Climate Change Act and excluding 
international aviation and shipping. �Consumption� emissions (not shown in the chart) include emissions 
embedded in products consumed in the UK but produced elsewhere, and have fallen less quickly, reflecting that 
emissions in the rest of the world have been increasing. 

19 The ’Stretch’ scenario from CCC (2008) Building a low-carbon economy. 
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Figure 2.1. Observed and human-induced warming 

Source: HadCRUT4, NOAA, NASA and Cowtan & Way datasets; IPCC (2018) Chapter 1 - Framing and Context. 
Notes: ’Observations’ are the average of the four datasets above as in IPCC-SR1.5 including for the full year of 
data for 2018.  

Additional ’fingerprints’ of human-induced change are being seen. These include warming of 
the troposphere (the lower part of the atmosphere) and cooling of the lower stratosphere, as 
would be expected from how increased GHG concentrations change the profile of heating and 
cooling throughout the atmosphere’s depth.  

The IPCC 5th Assessment Report (IPCC-AR5) provided a thorough assessment of the impacts that 
the current level of warming is already having. It concluded that ’recent climate changes have 
had widespread impacts on human and natural systems on all continents and across the oceans’. 
Attributable impacts included an impact of climate change on crop yields, shrinking glaciers and 
changing rainfall patterns affecting water availability, and changing geographic ranges of 
species on land and ocean.  

Further evidence of human influence on aspects of extreme weather and its impacts on society 
have been detected since IPCC-AR5. Not all extreme weather events have been found to be 
made more likely by climate change28, however around the globe more frequent heat-waves are 
occurring in most land regions, global-scale extreme precipitation has intensified and climate 
change has increased heat-related mortality during particular heatwaves. 

Specific examples of recent detailed analysis include: 

28 For an example see Schaller, N. et al. (2014) The heavy precipitation event of May-June 2013 in the upper Danube 
and Elbe basins. Bulletin of the American Meteorological Society, 95(9), p.S69. 
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Figure 2.4. Global emissions pathways for CO2 (top) and aggregated GHGs (bottom) consistent with 
the Paris Agreement 

Source: Huppmann, D. et al. (2018) A new scenario resource for integrated 1.5°C research. Nature Climate Change, 
8 (12), 1027.  
Notes: Shading indicates maximum and minimum across the scenario grouping at any point in time. The solid 
coloured lines are the ’median’ scenario (at each point in time) in each scenario group. GHG emissions in the 
bottom panel are aggregated across all GHGs using the GWP100 values from the IPCC 4th Assessment Report.  
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Table 2.1. Characteristics of global emissions pathways compatible with the Paris Agreement long-
term temperature goal  

>66% 2°C >50% 1.5°C 

Date of net-zero CO2 emissions 2074 [2050 - 2100+] 2050 [2037 - 2082] 

Date of net-zero GHG 
emissions 

2100+ [2078 - 2100+] 2068 [2045 - 2100+] 

Gross CO2 removals at 2050 
(GtCO2/yr) 

5.3 [0 - 15] 8.0 [3.3 - 17] 

Cumulative CO2 emissions 
(2020 to date of net-zero CO2 - 
GtCO2)  

844 [440 - 1241] 480 [319 - 751] 

2050 GHG emissions 
(GtCO2e/yr) 

17 [7.5 - 27] 6.5 [-3.5 - 15] 

2050 CO2 emissions (GtCO2/yr) 9.2 [-0.6 - 18] -0.4 [-11 - 10] 

2050 GHG emissions per 
person (GtCO2e/yr) 

1.9 [0.8 - 3.2] 0.7 [-0.4 - 1.7] 

2050 N2O emissions (% of 2020 
levels)  

80% 75% 

2050 CH4 emissions (% of 2020 
levels) 

51% 51% 

2050 F-gas emissions (% of 
2020 levels) 

13% 13% 

Source: Huppmann, D. et al. (2018) A new scenario resource for integrated 1.5°C research. Nature Climate Change, 
8 (12), 1027.  
Notes: The median across the scenario grouping is shown for all variables. The square brackets show the 
minimum and maximum across the full range of the scenario grouping. ’2100+’ means that net-zero is not 
reached before 2100, the end point of the scenario. GHGs are aggregated using GWP100 values from the IPCC 4th 
Assessment Report.   
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2. International effort required to achieve the Paris Agreement long-
term temperature goal 
Understanding of the global transition required to deliver the long-term temperature goal of the 
Paris Agreement has improved significantly over the last couple of years.  

This section looks at several aspects of the required international effort to achieve the Paris 
Agreement long-term temperature goal: 

a) Features of the required global transition
b) Regional contributions to the global effort
c) The future must be very different from the past and it can be

(a) Features of the required global transition 
The IPCC Special Report on Global Warming of 1.5°C (IPCC-SR1.5) provided a comprehensive 
assessment of how the global energy and land-use systems can be transformed to achieve the 
Paris Agreement (Figure 3.3, Table 3.1). There are three key strands of the global transition that 
emerge across all scenarios:  

Figure 3.2. Emissions per person in 2017 and projected under current NDCs 

Source: Olivier, J. and Peters, J. (2018) Trends in global CO2 and total greenhouse gas emissions; World Bank 
Population Estimates (2018), Climate Action Tracker, United Nations Population Projections (2017); CCC (2015) 
Advice on the fifth carbon budget.  
Notes: NDCs for China and India are as projected by the Climate Action Tracker. All NDC emissions are for 2030, 
except for the USA which are for 2025. UK emissions in 2030 under the NDCs are assumed to be equal to the 
annual level of emissions compatible with the 5th Carbon Budget. Medium variant population projections are 
used in all cases. GHGs are aggregated using GWP100 values from the IPCC 4th Assessment Report.  
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Figure 3.3. Global primary energy in the four archetype 1.5°C scenarios set out by the IPCC 

Source: Huppmann, D. et al. (2018) A new scenario resource for integrated 1.5°C research. Nature Climate Change, 
8 (12), 1027. 
Notes: Total global primary energy demand is shown. Solar, wind, hydropower and geothermal are all grouped 
in ’Renewables’. Descriptions of the P1-4 scenarios are provided in Chapter 2 of the IPCC-SR1.5. P1-3 keep 
warming to below 1.5°C with no or low overshoot whilst P4 has a higher overshoot of 1.5°C.  
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Exploring 'leadership-driven' scenarios 
Relying on existing scenarios to determine appropriate contributions to the global effort would 
not satisfy the full range of considerations required by the Paris Agreement, such as developing 
countries taking the lead and considerations of equity. It also would run counter to the 
emerging reality that several developed countries and the EU are already considering setting 
targets more ambitious than their currently stated ambition (Chapter 4), which would push 
targeted ambition in these countries further beyond scenario simulated values, particularly for 
the ’well-below’ 2°C end of the Paris Agreement ambition.  

The Committee commissioned work from University College London (UCL) to extend the 
integrated scenario literature by exploring ’leadership-driven’ scenarios of the global effort that 
reflect better the reality of current and emerging mitigation ambition around the world (Box 
3.2). 

These ’leadership-driven’ scenarios generally contain several groupings of regions (Figure 3.6): 

Figure 3.5. 2050 CO2 emissions per person in IAM scenarios compared to current trajectories and 
commitments  

Source: McCollum, D.L. et al. (2018) Energy investment needs for fulfilling the Paris Agreement and achieving the 
Sustainable Development Goals. Nature Energy, 3(7), p.589. 
Notes: Marked points represent the mean per capita emissions across a range of different IAMs, a subset of the 
scenarios assessed in IPCC-SR1.5. The current policies and NDC scenarios continue the same average emissions 
reduction effort between now and 2030 in that scenario to 2050. Only emissions from CO2 emissions from fossil 
fuel and industry are displayed. ’Existing long-term commitments’ applies the same percentage reduction in CO2 
emissions (relative to the base period) as required for all GHGs. Expected changes in population are accounted 
for.  
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compromising efforts to achieve other UN goals to end hunger and protect biodiversity 
could enable GHG removals to be deployed safely around the world.  

’Leadership-driven’ scenarios still require rapid and deep mitigation in all regions of the world, 
especially as future population and GDP growth is expected to be concentrated in the more 
developing parts of the world.98 In particular, to keep warming to the more ambitious end of the 
Paris Agreement long-term temperature goal without overshoot will require all regions of the 
globe to reduce emissions as fast as technically possible in all sectors of the economy in order to 
stay within the very small remaining cumulative CO2 emissions budget. 

Figure 3.6. CO2 emissions per person (2010-2050) in an example modelled ’leadership-driven’ scenario 
consistent with limiting global warming to ’well-below’ 2°C 

Source: UCL (2019) Modelling 'leadership-driven' scenarios of the global mitigation effort. 
Notes: CO2 emissions per person are shown. This scenario constraints the remaining global carbon budget to 800 
GtCO2 between 2018 and 2100, consistent with the broader group of >66% 2°C scenarios assessed in IPCC-SR1.5. 
’Developed regions’ show the average across the ’high-ambition’ grouping described in Box 3.2. Developed 
regions include: Africa, Central and South America, Middle East and other developing countries in Asia.  

98 Population growth leads to a larger share of 2018 - 2050 cumulative emissions (approximately 80%) from these 
developing regions than indicated by their share of the global emissions today (70%).  
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Figure 3.7. Levelised costs of renewable power generation around the world (top) and global average 
auction prices by commissioning date (bottom)  

Source: IRENA (2018) Renewable Power Generation Costs 2017; IEA (2019) Renewable Energy 2018.  
Notes: Scatter points represent the capacity-weighted average levelised electricity cost generated in that region 
over 2016 and 2017. Auction strike prices since 2017 have lower costs, particularly for solar-PV and offshore wind. 
Auction results indicate the continuing trend of falling prices, but are not directly comparable to levelised costs 
(e.g. apart from the UK, European auction results for offshore wind do not cover costs of grid connection). 
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Box 3.4. Equity-based approaches to sharing the global mitigation effort 

emissions to allocate future emissions reductions, and has a minimum threshold of economic 
development for burden-sharing to apply.  

Due to the range of methodological choices such as the start date for responsibility, or whether to 
include all gases or just CO2, each individual equity approach can produce a range of results. Figure 3.9 
illustrates results for the UK from a particular study and demonstrates the general point that 
approaches which assign weight to historical responsibility and capability require the UK to go further 
to achieve its ’fair-share’ emissions reductions.  

Source: CCC analysis; Winkler, H. et al. (2018) Countries start to explain how their climate contributions are fair: 
more rigour needed. International Environmental Agreements: Politics, Law and Economics, 18 (1), pp.99-115. 

Figure 3.9. Alternative equity-based allocations for a ’fair-share’ UK emissions target in 2050 

Source: du Pont, Y.R. et al. (2016) National contributions for decarbonizing the world economy in line with the G7 
agreement. Environmental Research Letters, 11(5), p.054005. 
Notes: Allocations use a subset of global emissions pathways considered by IPCC-SR1.5, which have per capita 
emissions reductions slightly lower than the median of the full set of pathways (Table 3.2) but well within their 
range. Reductions are for all GHGs and expressed as a percentage of 1990 levels of emissions. ’Constant emissions 
ratio’ is not generally considered an ’equity-based’ way of allocating the global mitigation effort as it preserves 
the right of existing high emitters to emit more in the future (grandfathering) - but is included here for 
comparison. ’Equal cumulative per capita’ and ’Capability’ are very close in the >66% 2°C scenario and are visually 
indistinguishable.  
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Table 4.1. Emerging net-zero commitments in other countries 

Net Zero: 
CO2 or GHGs 

Date to 
achieve 
target by 

Formality Additional information 

Net-zero targets that have been adopted 

Sweden GHGs 2045 Legislation Allows up to 15% offsetting, excludes 
aviation and shipping 

Denmark Unclear 2050 Legislation Legislated target is for a �low emission 
society�, strategy document specifies 
�climate-neutral society� 

Norway GHGs 2030 Parliamentary 
Agreement  

Allows use of international carbon units 

California Unclear 2045 Executive 
Order 

Minimal further details published 

Net-zero targets and aspirations that are not legally binding 

A number of other countries have mid-century or earlier net-zero targets and ambitions. They are 
contained in NDCs and strategy documents, but aren�t legally binding. Countries include: Ethiopia (’in 
the long term’), Costa Rica (CO2 by 2021, GHGs by 2085), Bhutan (already carbon neutral), Fiji (by 2050), 
Iceland (by 2040), the Marshall Islands (GHGs by 2050), and Portugal (by 2050). 

Source: CCC analysis. 
Notes: Costa Rica and Bhutan have large land sinks and include land use emissions in their targets. Sweden 
excludes its current land sink from its target, although additional removals can count towards the 15% offsetting. 
Norway’s 2017 Climate Change Act includes a target to become a ’carbon neutral society’ by 2050 (quantified as a 
80-95% reduction in GHG emissions from 1990 levels); recently the government accepted the Parliament�s 
recommendation to bring the date forward to 2030, allowing offsetting through the use of carbon units.  

4. Priorities for UK support towards increased global effort to reduce
emissions 
This section largely draws on the work of our International Advisory Group (Box 4.6). This is a 
group of independent experts from the public sector, business, academia and NGOs. It has been 
formed to support and critically evaluate the Committee’s work on the international background 
to UK action. Specifically, the group’s work focused on areas of priority for the UK to best support 
global effort in implementing the Paris Agreement.   

The Group’s summary findings and recommendations are published alongside this report. The 
Committee agrees with the rationale for acting and areas of priority that the Group has 
identified. These are summarised in sections 4(a) and 4(b). 
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We set out the analysis that underpins our key messages in the following five sections: 

1. The scale of the challenge
2. Options for deep decarbonisation in the UK
3. Getting to net-zero UK GHG emissions
4. Feasible timing for the net-zero transition
5. Implications for Scotland, Wales, and Northern Ireland

1. The scale of the challenge
UK emissions in 2017 were 503 MtCO2e, including emissions from international aviation and 
shipping. This is 39% below 1990 levels, around halfway towards the currently legislated 2050 
target of at least an 80% reduction in GHG emissions compared to 1990 levels (Figure 5.1). 

Since 1990, GHG emissions have fallen at an average rate of 12 MtCO2e per year. Continuing this 
rate of reduction would meet the 80% target for 2050. However, current policies will not be 
sufficient to deliver this (see Chapter 6). In addition, an increase in the speed of emissions 
reduction (e.g. to around 15 Mt per year) would be needed to reduce GHG emissions to net-zero 
by 2050.  

Figure 5.1. The scale of the emissions reduction challenge for the existing 80% 2050 target 

Source: BEIS (2019) 2017 Greenhouse Gas Emissions, Final Figures; CCC analysis. 
Notes: IAS stands for international aviation and shipping. Figure based on the current emissions inventory and 
does not reflect forthcoming revisions to peatland emissions or global warming potentials (see Box 5.1). 

We are already meeting some of our energy and economic needs with low-carbon technologies. 
Half of UK electricity generation in 2017 was from low-carbon sources, including renewables and 
nuclear. This low-carbon electricity generation helps lower emissions in other sectors where 
electricity is consumed (e.g. in buildings and industry). 

In other sectors very little economic activity is currently met with low emissions: 

0

100

200

300

400

500

600

700

800

900

1990 2017 2050

M
tC

O
2e

International aviation &
shipping (IAS)
F-gases

Waste

Agriculture & LULUCF

Transport

Buildings

Industry

Power

Non-IAS sectors











Chapter 5: Reaching net-zero emissions in the UK   143 

Figure 5.3. 2050 GHG emissions in the Core scenario compared to 1990 and 2017 

Source: BEIS (2019) 2017 Greenhouse Gas Emissions, Final Figures; CCC analysis. 
Notes: Dotted line shows net emissions in 2050, taking into account negative emissions. Figure includes high 
estimate of additional peatland emissions and is based on the current inventory GWPs (see Box 5.1). 

(c) Further Ambition options that will be needed to go beyond an 80% reduction 
Given the higher levels of ambition considered in this report, we have undertaken new research 
on the areas where it is most challenging to reduce emissions. These, along with other recent 
evidence and the Committee’s 2018 reports on hydrogen, biomass and land use inform the 
options we consider for Further Ambition. 

We have identified new potential for deep emissions reductions and opportunities to go further 
including on electricity generation, GGRs, industry, buildings, agriculture, transport, and aviation 
(Box 5.2). 

We first set out our findings for those sectors able to reduce emissions close to zero, then for 
harder-to-treat sectors, followed by options for removing CO2 from the atmosphere and finally a 
summary of the effect of deploying all the options together. 
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Figure 5.4. Total CO2 captured and stored in the Further Ambition scenario in 2050 

Source: CCC analysis. 
Notes: 1. The volumes shown here for CO2 captured and stored for fossil CCS are based on the production of 148 
TWh of electricity from gas CCS plants and 225 TWh of hydrogen from advanced gas reforming plants (see 
Chapter 2 of the accompanying Technical Report). However, as stated in that chapter, it is not possible to foresee 
the exact generation/production mix in 2050. Hence we denote these blocks in the chart with shading.  
2. ’BECCS (all sectors)’ covers the burning of biomass (including agricultural and forestry residues), waste wood,
biomethane/biogas and the biogenic part of municipal and commercial and industrial waste (MSW/C&IW) in 
industry and for power generation, plus CO2 captured and stored from the production of biofuels for aviation and 
burning in homes (bioLPG in off-gas hybrid heat pumps).  
3. Fossil CCS for power generation and industry covers burning of fossil fuels, plus the non-biogenic part (46% of
the total) of MSW/C&IW. 
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Table 5.1. Measures required under the Core and Further Ambition scenarios in 2050 

Sector Measure 2017 2050 scenario 

Core Further 
Ambition 

Power 
Share of low-carbon 

generation 
50% 97% 100% 

Low-carbon generation 
(TWh) 

155 540 645 

Buildings 

(Share of low-carbon heat*) 

Low-carbon heat in 
existing homes 

4.5% 80% 90% 

Low-carbon heat in non-
residential buildings 

100% 100% 

Industry CCS** 0% 50% 100% 

Low-carbon heat*** <5% 10% 85% 

Surface transport 

(Share of fleet) 

Battery electric cars and 
vans 

0.2% 80% 100% 

Electric and hydrogen 
HGVs 

0% 13% 91% 

Aviation gCO2 per passenger-km 110 70 55 

Sustainable biofuel 
uptake 

0% 5% 10% 

Shipping Ammonia uptake 0% 75% ~100% 

Land use and forestry Afforestation (% of UK 
land area) 

13% 15% 17% 

Peatland restoration (% 
area in good condition) 

25% n/a 55% 

Engineered removals 

(MtCO2) 

BECCS 0 20 51 

Direct air capture 0 n/a 1 

Source: CCC analysis. 
Notes: *2017 represents share of heat from low-carbon sources, 2050 represents the number of existing homes 
with low-carbon heat. **In manufacturing sectors with process emissions or internal fuel use (fuels produced 
using the industries’ feedstock). ***Excluding in sectors with process emissions or internal fuel use (2017 and 
2050 Core scenario exclude existing electricity use). 
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Figure 5.5. Remaining emissions in the Further Ambition scenario by sector and gas (2050) 

Source: CCC analysis.  
Notes: Dotted line shows net emissions in 2050, taking into account negative emissions. Figure includes high 
estimate of additional peatland emissions and is based on the current inventory GWPs (see Box 5.1). 

Figure 5.6. Role of societal and behavioural changes in the Further Ambition scenario 

Source: CCC analysis. 
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Figure 6.1. The transition implied in our Further Ambition scenario over the period to 2050 

 

 

2. What is needed to underpin delivery of net-zero emissions in the UK 
Achieving net-zero emissions in the UK has important implications for required investment and 
finance, decisions over infrastructure, innovation and the role of societal change. We set out 
those implications in this section. 

(a) Investment and financing  
Delivering net-zero emissions will involve increased investments, generally offset by reduced 
fuel costs. For example, wind and solar farms are costly to build, but avoid the need to pay for 
gas and coal; energy efficiency involves an upfront cost followed by reduced energy use. CCS 
and hydrogen are clear exceptions, requiring both increased upfront spend and higher fuel 
costs. 

Precise investment needs are difficult to predict in advance - they will depend on the mix of 
technologies deployed to achieve a net-zero target and on their future costs (see sections on 
innovation in this chapter, 2(c), and in Chapter 7).  

Capital cost increases in our scenarios are highest for the power and buildings sectors. Power 
sector annual investment rises to around £20 billion. Investment in buildings is around £15-20 
billion higher in 2050 than it would have been without decarbonisation (the precise figure will 
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Figure 6.2. Timing of key decisions and changes to deliver the net-zero scenarios for buildings 

Source: CCC (2018) Hydrogen in a low-carbon economy. 
Notes: ’Low-regret’ actions are those that the Committee has recommended should be pursued immediately, 
with subsequent decisions to be made by the mid-2020s on the respective roles of hydrogen and electrification 
in on-gas buildings. The ’hybrid first’ timeline proposed in the Hydrogen report would entail pursuing 
widespread deployment of hybrid heat pumps in on-gas properties in parallel to the low-regret actions, with 
decisions how to achieve full decarbonisation potentially to come slightly later. 

(c) The importance of innovation 
Innovations in the decade since the Climate Change Act was passed already mean that the 
Committee’s estimates of the cost of reducing emissions by 80% on 1990 levels are now 
estimated to be less than 1% of GDP by 2050, compared to 1-2% of GDP estimated in 2008. This 
reflects rapid falls in the costs of renewable power generation technologies and batteries, as well 
as a better understanding of the wide range of ways in which deep decarbonisation can be 
achieved (see Chapter 7).  

Innovation is not limited to technologies, it also cover institutions, business models, policy 
designs and behaviours. 

The dramatic reductions in offshore wind costs during this decade, due to deployment led by 
the UK, highlight the value of ’learning by doing’ in achieving cost reductions via deployment, 
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