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Key messages

Headline summary: one sentence version
Achieving net-zero CO2 emissions in the harder-to-abate sectors of the economy – heavy industry and heavy-duty transport – is technically possible by mid-century, at a low cost to the economy of less than 0.5% of GDP, and with only a minor impact on consumer prices.

Headline summary: one paragraph version
The biggest challenge in meeting the Paris Agreement lies in the harder-to-abate sectors of the economy – in heavy industry and heavy-duty transport. Achieving net-zero CO2 emissions in those sectors is technically and economically possible by mid-century. The technologies required to achieve this already exist, although several still need to reach commercial viability. It will cost less than 0.5% of GDP, with only a minor impact on consumer prices.
Three complementary routes can enable the full decarbonization of harder-to-abate sectors:
· Limiting demand growth – i.e. reducing demand for carbon-intensive products through materials efficiency and circularity, and for carbon-intensive transport through greater logistics efficiency and modal shifts;
· Improving energy efficiency – which can enable early progress in the 2020s, while more disruptive technologies are still being developed;
· Deploying decarbonization technologies, like clean electrification, hydrogen, bioenergy and carbon capture – which will be indispensable to reach net-zero CO2 emissions.
However, this vital transition will not be achieved unless policymakers, investors and businesses across the globe jointly take immediate and forceful action to transform economic systems.




Headline summary: longer version
The Paris Agreement committed the world to limit global warming to well below 2°C and to keep it as close as possible to 1.5°C above preindustrial levels. The latest IPCC report has warned the world of the major negative impacts on humanity and the planet of a rise in global temperatures of 1.5°C, and the even more dramatic consequences of 2°C global warming. It therefore urges the world to aim for 1.5°C and recommends achieving net zero CO2 emissions globally by 2050.
The Energy Transitions Commission (ETC) – a coalition of business, finance and civil society leaders from across the spectrum of energy producing and using industries – supports the ideal objective of limiting global warming to 1.5°C and, at the very least, well below 2°C.
To reach this target, it is essential for the energy and industrial systems to achieve net-zero CO2 emissions within themselves – i.e. without permanently relying on the purchase of offsets from the land use sector. The ETC strongly believes that this is achievable by 2050 in developed economies and 2060 in developing economies.
To reach a zero-carbon economy, we have to reduce and eventually eliminate emissions from what we have labelled the “harder-to-abate” sectors of the economy in heavy industry (cement, steel and chemicals) and heavy-duty transport (trucking, shipping and aviation). These sectors currently account for 10Gt of CO2 emissions (30% of total CO2 emissions from the energy and industrial systems), but their share of remaining emissions will grow as other sectors, like power, get decarbonized. To date, many national strategies – as set out in Nationally Determined Contributions (NDC) to the Paris Agreement – focus little attention on these sectors.
The ETC’s latest report “Mission Possible” sets out an optimistic but realistic message – it is technically possible to decarbonize the harder-to-abate sectors of the economy by mid-century, at a low cost of less than 0.5% of GDP, and with only a minor impact on consumer prices. The technologies required to achieve this already exist – although several still need to reach commercial viability – and the feasibility of the transition does not rely on the assumption that there will be fundamental and currently unknown research breakthroughs.
Three complementary routes can enable the full decarbonization of harder-to-abate sectors:
· Limiting demand growth – i.e. reducing demand for carbon-intensive products through materials efficiency and circularity, and for carbon-intensive transport through greater logistics efficiency and modal shifts;
· Improving energy efficiency – which can enable early progress in the 2020s, while more disruptive technologies are still being developed;
· Deploying decarbonization technologies, like clean electrification, hydrogen, bioenergy and carbon capture – which will be indispensable to reach net-zero CO2 emissions.
Slowing down the growth in demand for carbon-intensive materials and mobility services, and accelerating energy efficiency improvement can significantly reduce the scale at which decarbonization technologies need to be deployed, and bring down the cost of decarbonizing harder-to-abate sectors by up to 45%.
However, this vital transition will not be achieved unless policymakers, investors and businesses across the globe jointly take immediate and forceful action to transform economic systems.
The “Mission Possible” report therefore describes in turn:
· Why reaching net-zero CO2 emissions from harder-to-abate sectors is technically and economically feasible;
· How to manage the transition to net-zero CO2 emissions in heavy industry and heavy-duty transport;
· What policymakers, investors, businesses and consumers must do to accelerate change.


Key messages and findings
1. Decarbonizing the harder-to-abate sectors in heavy industry and heavy-duty transport is essential to limit global warming to well below 2°C and as close as possible to 1.5°C. 
· It is essential for the energy and industrial systems to achieve net-zero CO2 emissions within themselves – i.e. without permanently relying on offsets from the land use sector.
· The biggest challenge in meeting the Paris Agreement lies in the harder-to-abate sectors in heavy industry (cement, steel, and chemicals) and heavy-duty transport (trucking, shipping, and aviation).
· These sectors currently account for 10Gt of CO2 emissions (30% of total CO2 emissions from the energy and industrial systems), but their share of remaining emissions will grow as other sectors, like power and light-duty vehicles, get decarbonized.
2. Reaching net-zero CO2 emissions from heavy industry and heavy-duty transport is technically feasible by 2050 in developed countries and 2060 in developing countries.
· The technologies required to achieve this already exist – although several still need to reach commercial viability – and the feasibility of the transition does not rely on the assumption that there will be fundamental and currently unknown research breakthroughs.
· Three complementary routes can enable the full decarbonization of harder-to-abate sectors:
· Limiting demand growth – i.e. reducing demand for carbon-intensive products through materials efficiency and circularity, and for carbon-intensive transport through greater logistics efficiency and modal shifts;
· Improving energy efficiency – which can enable early progress in the 2020s, while more disruptive technologies are still being developed;
· Deploying decarbonization technologies, like clean electrification, hydrogen, bioenergy and carbon capture – which will be indispensable to reach net-zero CO2 emissions.
3. Full decarbonization of the harder-to-abate sectors is also economically feasible: it will cost less than 0.5% of global GDP and have only a minor impact on consumer prices. 
· Most of this cost (>85%) will arise from three sectors: shipping and aviation in transport, and cement in industry.
· The impact on the price of intermediate products could be significant, e.g. increasing the cost of a tonne of steel by 20% or even doubling the cost of a tonne of cement.
· But the impact on consumer prices will likely be minor, for instance:
· Green steel use would add US$180 on the price of a car. 
· Green shipping would add 1% on the price of imported manufactured goods. 
· Low-carbon plastics would add 1 US$ cent on the price of a bottle of soda.
· These decarbonization costs could be significantly reduced by three factors:
· Lower renewable energy costs, in particular renewable power and sustainable bioenergy, could bring down the total cost to the economy by up to 45%.
· Maximizing energy efficiency improvement and limiting the growth in demand for carbon-intensive materials and services could bring down the cost by up to 45%.
· Future technological developments are likely to trigger economy of scale and learning curve effects, and technological breakthroughs could also lower costs.


4. How to reach net-zero CO2 emissions from heavy industry
· Greater materials efficiency and circularity can reduce CO2 emissions from heavy industry by 40% globally – and up to 55% in developed economies –, with the greatest opportunities in plastics and metals.
· Energy efficiency improvements can reduce the energy consumption of prevalent production routes by 15-20%, especially in developing countries.
· There are four main pathways to the full decarbonization of production: clean electrification, using zero-carbon hydrogen (from electrolysis or from steam methane reforming with carbon capture), using sustainable biomass, or deploying carbon capture (combined with use or underground storage).
· The most cost-effective route to decarbonization will vary by location depending on natural resource endowments.
· The biggest transition challenges in heavy industry will lie in the long lives of industrial assets and the relatively low market-readiness of key innovations.
5. How to reach net-zero CO2 emissions from heavy-duty transport
· Greater logistics efficiency and modal shifts (from trucking to rail and shipping, and from short-haul aviation to high-speed rail) can reduce CO2 emissions from heavy-duty transport by up to 20% globally.
· Energy efficiency improvements can reduce energy consumption by 35-40%, through a combination of engine/propulsion and vehicle design improvement.
· There will likely be a predominant route to decarbonization in each transport sector:
· In heavy road transport, electric drivetrains, combined either with battery or with hydrogen fuel-cells, will likely be cost-competitive with ICE vehicles (even without a carbon price) in the 2030s and will almost certainly eventually dominate.
· In shipping and aviation, electric engines may play a role in short-distance transport, but long-distance shipping will probably rely on ammonia or biodiesels and long-distance aviation on bio or synthetic jet fuel.
· The transition will likely be easier in heavy-duty transport than in heavy industry, due to the cost-competitiveness of BEVs and FCEVs in heavy-road transport, and the use of drop-in fuels in shipping and aviation.
· The biggest transition challenges will lie in the deployment of the recharging and refueling infrastructure in road transport, and the cost of zero-carbon fuels in shipping and aviation.
6. The full decarbonization of the economy will profoundly transform the global energy system.
· Direct and indirect electrification (through hydrogen) will certainly play a significant role in most sectors, leading to a sharp increase in power demand (x3-5 times by mid-century), which makes rapid power decarbonization even more crucial.
· Hydrogen use will almost certainly increase dramatically (x6-12 times by mid-century), with two main production routes likely to play a major role – electrolysis based on renewable producing zero-carbon hydrogen and steam methane reforming plus carbon capture producing near-zero-carbon hydrogen.
· The use of bioenergy and bio-feedstock needs to be subject to tightened sustainability standards, and limits to the total sustainable biomass supply require focusing its use on priority sectors which lack other routes to decarbonization – biofuels for aviation and bio-feedstock for chemicals – rather than on sectors like road transport.
· While CCS may not be needed on the massive scale which some scenarios suggest, carbon capture will likely be required to capture process emissions from cement (unless breakthroughs in cement and concrete chemistries are achieved) and may also be the most cost-competitive decarbonization option for other sectors in several geographies, resulting in a need for 5-8Gt per annum of CO2 sequestration (either in products or in underground storage).
7. Three categories of challenges need to be overcome: technical, economic and institutional.
· The main technical challenge is to accelerate the development and deployment of key technologies which are not yet commercially ready. During the transition period, natural gas could play a role as a transition fuel, but only if methane leakages are brought below 1% and there is a clear plan to phase out of unabated gas by 2050.
· The trickiest CO2 emissions to eliminate will be the end-of-life emissions from plastics (which require either a change in feedstock or very tight end-of-life management) and the residual emissions from carbon capture (which only capture about 80-90% of the CO2 stream).
· Since most decarbonization routes will entail a net cost, market forces alone will not drive progress and strong policies must create incentives for change. High upfront investment costs may be a barrier to progress.
· In sectors exposed to international competition, domestic carbon prices or regulations could produce harmful effects on competitiveness, which implies the need for international policy coordination, or alternatively border tax adjustments or the use of downstream rather than upstream taxes.
· The transition will profoundly reshape industry globally and the distributional effects of this should be anticipated and compensated.
8. Innovation in six major areas will be essential to drive the decarbonization of harder-to-abate sectors:
· Materials efficiency and circularity – to improve product/equipment design and materials processing systems (including traceability, collection, sorting and recycling), but also develop new business models, like sharing models, which result in more intensive use of materials;
· Electrification – to improve the efficiency and cost of batteries, while also developing electric furnaces for cement and chemicals, and the electrochemical reduction of iron;
· Hydrogen – to reduce the cost of electrolysis and improve hydrogen fuel-cells and tanks;
· Biochemistry and synthetic chemistry – to reduce the cost of zero-carbon fuels and feedstock, while reducing the constraints on biomass use through greater efficiency in biomass transformation and greater use of lignocellulosic sources and algae;
· New materials – to develop substitutes for Portland cement (e.g. new cement and concrete chemistries, timber and biomaterials) and plastics (e.g. cellulose-based fibers);
· Carbon capture and carbon use – to make carbon capture more efficient (including reducing leakages at capture) and make its use in concrete, aggregates and carbon fiber cost-competitive.
9. We can win the climate war if policymakers, investors and businesses across the globe jointly take immediate and forceful action to:
· Aim for net-zero CO2 emissions by mid-century and set ambitious and increasingly tight carbon-intensity targets on industrial processes, heavy-duty transport and the carbon content of consumer products to progress towards this objective;
· Put a price on carbon, by pursuing international agreement on a comprehensive pricing system, but also recognizing the opportunity to make progress through pragmatic approaches which are defined in advance, differentiated by sector, implemented at domestic or regional level, and applied to downstream consumer products;
· Shift from a linear to a circular economy, by increasing collaborations across value chains to improve materials efficiency and recycling;
· Invest in green industry, in particular R&D projects and commercial deployment of key decarbonization technologies;
· Create demand for low-carbon products and services, through voluntary commitments to “green purchasing” from major businesses and public procurement services;
· Drive down the cost and ramp up production of renewable energy – i.e. zero-carbon power, zero-carbon hydrogen and truly sustainable bioenergy.
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About the ETC
What is the Energy Transitions Commission and what is its mission?
The Energy Transitions Commission (ETC) brings together a diverse group of individuals from the energy and climate communities: investors, incumbent energy companies, industry disruptors, equipment suppliers, energy-intensive industries, non-profit organizations, advisors, and academics from across the developed and developing world. Our aim is to accelerate change towards low-carbon energy systems that enable robust economic development and limit the rise in global temperature to well below 2˚C and as close as possible to 1.5˚C.
ETC Commissioners agree on the importance of cutting carbon emissions and share a broad vision of how the transition to a low-carbon energy system can be achieved. The fact that agreement is possible between leaders of companies and organizations with different perspectives on and interests in the energy system sends a strong signal to decision-makers across the world who should have confidence that it is possible to simultaneously grow the global economy and limit global warming.
How will the ETC achieve its mission?
The ETC focuses on the how rather than the what. We explore and analyze what is really needed – in terms of technologies, business models, policies, market mechanisms, and finance – to accelerate the energy transitions. We do so based on objective research and wide engagement with a diversity of stakeholders.
In 2017, our Better Energy, Greater Prosperity report made the case for governments, investors and businesses to seize the opportunity to halve carbon emissions by 2040 and identified actionable pathways to lower-carbon energy systems, insisting on the role of power decarbonization, clean electrification, energy productivity improvement, and the decarbonization of harder-to-abate sectors.
In 2018, the ETC has focused on how to reach net-zero CO2 emissions from the harder-to-abate sectors of the economy in heavy industry and heavy-duty transport and by when. It concludes that it is possible both technically and financially by mid-century if the right policies, innovations and investments are pursued globally.
The fact that such a shared vision is possible between leaders of companies and organizations with different perspectives on and interests in the energy system sends a strong signal to decision-makers across the world who should have confidence that it is possible to simultaneously grow the global economy and limit global warming.
Following the publication of the Mission Possible report, the ETC will continue to work with public and private decision-makers around the world, using the findings and insights arising from the ETC work to inform decision-making.
Who funds the ETC?
As of November 2018, we receive funding from 18 private companies and non-profit organizations, which are affiliated with our Commissioners. However, the organizations themselves are not represented directly on the Commission. Commissioners serve in a personal capacity.
Commissioners all have equal voice and representation on the Commission regardless of whether their affiliate organization finances the ETC or not.
The funding we receive finances the ETC secretariat, research programs and stakeholder engagement programs.

Who are the Commissioners and how were they selected?
As of November 2018, the Commission’s membership includes 31 global leaders from companies in the energy-producing and energy-using sectors, equipment providers, investors, non-profit organizations and research institutes. Our members represent diverse sectors and interests from across the energy, industry and climate communities. The Commission is chaired by Lord Adair Turner and Dr. Ajay Mathur. A list of Commissioners can be found on our website at www.energy-transitions.org.
The ETC selects its Commissioners in order to reflect diverse sectors and geographies. All ETC Commissioners are committed to a well below 2°C objective and a world where there is universal access to reliable, affordable, modern energy and where economic development can thrive.
We are aware that our current profile does not yet fully reflect diversity. This is a matter we are seeking to address. We are very eager to find additional Commissioners that will help us more accurately represent gender, geography and sector diversity.
Are the organizations with whom your members are affiliated backing this report?
This report constitutes a collective view of the Energy Transitions Commission. Members of the Energy Transitions Commission endorse the general thrust of the arguments made in this report, but should not be taken as agreeing with every finding or recommendation. The institutions with which the Commissioners are affiliated have not been asked to formally endorse the report. The ETC is independent in thought from the organizations with which its Commissioners are affiliated.
Why is [a given Commissioner] not available for questions?
Some of our Commissioners are unfortunately unavailable for questions due to prior commitments, but they have all endorsed the general thrust of this report.

About the report and its impact
Who carried out the underlying analysis?
This report draws upon a set of analyses carried out for and in partnership with the ETC by the following knowledge partners:
· Material Economics, who analyzed how far we can reduce demand for carbon-intensive materials via a shift to a more circular economy;
· McKinsey & Company, who conducted a detailed analysis of the options to achieve supply-side decarbonization of major industrial sectors;
· University Maritime Advisory Services, who modelled different pathways and cost scenarios for the decarbonization of shipping; and
· SYSTEMIQ, who drove the integrated cross-sectoral analysis of the implications of the decarbonization of harder-to-abate sectors for the energy system.
In addition, we have drawn on multiple reports and roadmaps, referenced throughout the report. We have also benefitted from inputs from nearly two hundred experts from companies, industry initiatives, international organizations, non-governmental organizations and academia, who have participated to expert workshops to discuss preliminary conclusions and provided rich feedback on nine consultation papers (covering six main harder-to-abate sectors and three cross-cutting technologies) throughout a 6-month consultation process.
Who has verified the report’s findings?
The report draws upon nine consultation which were the object of a 6-month consultation process during which we received feedback from nearly two hundred experts from companies, industry initiatives, international organizations, non-governmental organizations and academia from the developed and developing worlds.

Who is this report aimed at? Who is your target audience?
The Commission aims to provide an evidence-based set of findings, insights and recommendations, consolidated through wide consultation with industry and experts, in order to facilitate better decisions at government and business level.
Our primary audience therefore includes political leadership and policymakers; corporate management board members; business owners and industry leaders; public and private investors; as well as economic, political and social thought-leaders.
In addition, we hope that our findings will be of interest to members of the public, who we aim to reach through media and social media outreach, and will contribute to raising awareness on the feasibility of the energy transition.
What impact do you hope the report will have?
The Paris climate agreement committed the world to limit global warming to well below 2°C and to keep it as close as possible to 1.5°C above preindustrial levels. The latest IPCC report has warned the world of the major negative impacts on humanity and the planet of a rise in global temperatures of 1.5°C, and the even more dramatic consequences of 2°C global warming. It therefore urges the world to aim for 1.5°C and recommends achieving net-zero CO2 emissions globally by 2050.
In this context, the ETC aims to build confidence of the technical and economic feasibility of the transition to a net-zero-CO2-emissions economy and to provide an evidence-based set of insights and recommendations on how to achieve this transition through a combination of policy and private sector action. Our objective is to position ourselves as a trusted thought partner who can inform decision-making at government and business level. We will engage in particular with policymakers in Europe, India, China and the US to inform national climate plans, and with businesses and investors to inform their long-term strategy.
How have policymakers reacted to the report to date?
During the 6-month consultation period that we carried out before the publication of the report, we engaged with policymakers across the world, with a particular focus on Europe, India and China. The feedback we have received is very positive and policymakers appreciate the holistic and comprehensive strategy that the ETC puts forward. In particular, they welcomed the fact that this report addresses global challenges, while acknowledging the necessity for tailored country and sectoral pathways to decarbonization. They also appreciated the fact that the ETC acknowledges the role of a portfolio of supply-side and demand-side solutions.
The geographical and sectoral diversity of the Commission opens doors for discussion that might not be available for others. We have access to decision-makers that others don’t. Now that the report is published, we will be engaging further with policymakers and business leaders, and we hope our fresh, coherent set of strategies encourages them to evaluate their own policies and strategies.
What are the next steps for the ETC after the launch of this report?
The launch of the Mission Possible report is an important step in the ETC’s journey, but it is only a means to an end. Our Commissioners will use this report and the underlying analyses to continue to engage actively with key decision-makers around the world. They will work with policymakers, investors and business leaders, using the unique voice of the ETC to inform decision-making and encourage rapid progress on the decarbonization of the harder-to-abate sectors.
In 2019, the ETC will therefore ramp-up its outreach program. We will proactively engage with policymakers, with a particular focus on Europe, India and China. We will also develop collaborations with a range of partners, such as international organizations, non-governmental organizations and industry initiatives, who are best positioned to drive the decarbonization agenda in their respective areas of influence. The report aims to be a key reference point for public and private stakeholders across the globe. The ETC will seize exchanges and partnerships with those organizations who would like to progress the harder-to-abate sectors agenda.
Why do you not target the Government of the United States?
The ETC is currently in a stronger position to influence decision-makers in Europe and in India than in the United States, due to local contexts and to the Commission’s composition. We will however welcome engagement with the current Federal administration as well as a broader set of public and private stakeholders in the United States. The report highlights the important role of private companies and state/local governments in decarbonizing heavy industry and heavy-duty transport. Whilst government policies are important, investment in R&D and new technologies, as well as demand for green products and services, can speed up the implementation of a low-carbon economy in the US.
Are you not overly optimistic about the ease of implementation and low costs of decarbonizing heavy industry and heavy-duty transport?
We are presenting a set of opportunities and are both realistic and ambitious with regards to implementation. We are convinced that decarbonizing the harder-to-abate sectors of the economy is technically and economically feasible. Our findings and recommendations are rooted in robust data analysis. The pace of innovation, technology deployment and cost reductions in clean technologies has been steadily increasing in easier-to-abate sectors of the economy, in particular in the power sector, driven by appropriate policy and rapid technology development. We believe that, if policymakers, investors and businesses join forces, similar dynamics could be unlocked in the harder-to-abate sectors.
We do not underestimate the barriers to implementation and our report discusses how they could be overcome. In particular, we emphasize that there is a strong role for more coherent policy – tailored to individual countries’ needs – to accelerate this movement.
The Commission is not making predictions about the future. We are identifying opportunities that we believe governments, investors and businesses should seize, and we are highlighting where we believe they should focus their efforts in order to have the most positive impact.
Is it truly feasible to reach net-zero CO2 emissions within the energy and industrial system without relying on offsets from the land use sector by mid-century?
Our analysis demonstrates that there are a range of technical solutions, either already available or under development, which would make it possible to get very close to net-zero CO2 emissions within the energy and industrial system by 2050 in developed countries and by 2060 in developing countries. However, the report also acknowledges that the trickiest CO2 emissions to eliminate will be the end-of-life emissions from plastics (which require either a change in feedstock or very tight end-of-life management) and the residual emissions from carbon capture installations (which only capture about 80-90% of the CO2 stream). We therefore anticipate that there may be small residual emissions (around 2Gt per annum) which should be permanently compensated by negative emissions from land use or BECCS.
How do you reconcile the fact that sustainable biomass supply might be limited to 70EJ per annum with the suggestion that demand might reach 123EJ per annum in a net-zero-carbon economy?
We anticipate that 70EJ per annum of sustainable biomass will certainly be available by mid-century, if use of biomass is limited to different forms of wastes and residues, like municipal waste, agricultural waste and processing residues, and wood harvesting residues. These estimates are based on data from the IEA technology roadmap on bioenergy. Additional sustainable biomass might be available from a combination of forest crops from reforestation, winter cover crops, algae, or other forms of bioenergy subject to tight sustainability standards. Although feasible sustainable production from these sources is more uncertain, it may increase the sustainable supply of biomass to 100EJ per annum.
The ETC’s illustrative pathway, acknowledging the fact that small amounts of biomass may continue to be used in non-priority sectors in different regions, reaches the conclusion that global demand for biomass might reach 123EJ per annum by 2050.

Reconciling demand and sustainable supply would require to:
· Maximize demand management and energy efficiency improvement, which could bring total demand for biomass down to 80EJ;
· Further tighten regulations on the use of biomass in non-priority sectors, which would trigger a greater demand for renewable power and/or for carbon capture;
· Make biomass transformation much more efficient to meet a greater share of final energy demand with a fixed biomass input.
How can your stance on the role of fossil fuels and CCS in the future energy mix be balanced when oil and gas companies are represented on the Commission?
Our stance on the role of fossil fuels and carbon capture and sequestration is based on independent analysis conducted in 2017 by Copenhagen Economics and in 2018 by SYSTEMIQ, building on sectoral inputs from McKinsey & Company and University Maritime Advisory Services. It also builds on feedback from our members and our wide network of partners, who have different views of the role of fossil fuels and CCS in the future energy mix. We believe that a key strength of the ETC lies in having Commissioners from diverse sectors and considering all viewpoints when it comes to the energy challenge.
In Better Energy, Greater Prosperity, based on the analysis of a thousand energy scenarios, we concluded that, to limit global warming to below 2°C, we needed both a significant decrease in fossil fuels use and a ramp-up in all forms of carbon capture and sequestration – which could take the form of conversion into CO2 products, underground storage and/or natural carbon sinks.
[bookmark: _yzw05w5ahusg][bookmark: _GoBack]In Mission Possible, our illustrative pathway is based on an illustrative mix of supply-side and demand-side solutions that would deliver a net-zero carbon economy, which in turn reflects our bottom-up analysis of sectoral pathways to net-zero emissions. This analysis indicates that fossil fuels could account for about 20% of the primary energy mix by 2050, mostly in the form of natural gas, down from 70% today. This would result in the need for 5-8Gt of carbon capture per annum, of which 1-2Gt may be used in CO2-based products that enable long-term storage (like cement and aggregates) and 3-7Gt may need to be stored underground.
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