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Foreword 
Climate change presents a threat to humanity that we 

cannot ignore. In the UK, we have committed to 

reaching net zero emissions by 2050. Reducing 

emissions is not only the right thing to do for the health 

of our planet and its population but it is also a key 

economic opportunity for the 21st century. This Foresight 

report indicates that, depending on the direction of 

societal change and related changes in energy demand, 

the energy system costs of meeting net zero could be lower for the UK than not meeting 

net zero, as a percentage of GDP. The potential economic, environmental and health 

costs of doing nothing are substantial. Meanwhile, the path to net zero provides 

opportunities, including for creating green jobs and fostering new technologies for which 

there will be a substantial market. 

This report draws together evidence from climate science, social science, and energy 

systems modelling. It sets out four scenarios for what UK society could be like in 2050 and 

then examines how these could affect energy demand and the path to net zero, including 

the composition of the energy system and the related costs. The scenarios developed are 

not predictions of what will happen. They should feel challenging and, perhaps, even 

extreme. It is unlikely that any one of these scenarios will come to pass in its entirety, but 

we do know that society in 30 years will look very different from today and is likely to 

include some features of these scenarios. I hope that organisations can use these 

scenarios to reflect on their long-term strategy, considering questions such as: What if 

society changed in some of the ways described? What about meeting net zero becomes 

harder, and how could we respond? What new opportunities could this present? The 

answers to these questions signal the need to work outside of siloes; our findings suggest 

that the path to net zero cannot be paved by one organisation alone. 
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Our report adds to the evidence base showing that societal changes can affect future 

energy demand and emissions. Scenarios with lower energy demand could have lower 

costs for taxpayers and businesses, as well as reduced reliance on new technologies, but 

of course come with other challenges. To meet net zero, economic growth needs to 

continue to be decoupled from demand and emissions, and we should not assume that 

as-yet-unproven technology will provide a simple answer. A complex challenge like 

climate change requires a combination of novel technologies, the infrastructure to 

embed these in society, and for us all to make more sustainable choices where we can. 

Our public dialogue allowed us to bring a greater diversity of thought to the questions 

being posed. When we spoke with members of the public about the scenarios, they were 

open to the idea of significant societal changes, understood the need for these to 

happen, and were more positive about futures that maximised the health and equity co-

benefits of meeting net zero. My thanks to these volunteers. I would also like to thank the 

wide range of academic, government and industry experts who supported this work as 

well as the brilliant team in the Government Office for Science. 

 

 

 

Government Chief Scientific Adviser 

Sir Patrick Vallance 
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Executive summary 

The UK is committed to reaching net zero by 2050. Future societal 

norms and behaviours will have a significant impact on how 

emissions are reduced, but they are also highly uncertain. Society 

in 2050 is likely to be very different from today. Testing against a 

wider set of assumptions about how society could look should 

make the UK’s net zero strategy more resilient and ready to 

address risks and opportunities as they arise. 

 

This report shows that if society changed in ways that reduce 

demand for energy, the energy system costs of a scenario meeting 

net zero could be lower by 2% of GDP than a baseline case where 

the UK fails to meet net zero. There are also risks and costs 

associated with scenarios with higher levels of energy demand, 

which should be planned for. The twelve key findings of this 

report can be found on pages 14–17. 

 

Purpose 
Commissioned as part of the government’s net zero strategy in 2021, the net zero society 

report aims to answer the following questions: 

• What does evidence on past societal changes tell us about how future changes 

could unfold, and can we spot early signs of this happening? 

• Informed by this evidence, how might society plausibly change by 2050, and how 

could this affect our pathway to net zero? 

The report does not explore or make recommendations for HM Government’s net zero 

strategy. It focuses on how society might change, the impact (positive or negative) on the 



Executive summary 

6 
This is not a statement of government policy. 

costs and feasibility of meeting net zero, and the potential drivers of this beyond 

government climate policy. While our analysis is extensive, it was not technically feasible 

to quantify all relevant impacts of each scenario, such as the economic impacts of being 

a successful exporter of green technologies or reducing imports of fossil fuels. 

 

Background 
The UK’s independent Climate Change Committee (CCC) has published a range of 

evidence showing that meeting net zero in the UK is both technologically feasible and 

affordable, with a predicted cost of about 1–2% of GDP.1  

Many changes needed for net zero have upfront investment costs. However, these may 

be fully or partially offset by reduced running costs, such as decreased need for heating 

in better-insulated homes. Higher fossil fuel prices would also increase such savings. If 

gas prices do not fall from their 2022 levels, which are historically very high, then the CCC 

has estimated the net zero programme would provide a cost saving of 0.5% of GDP per 

year.2 

Many of the technologies needed to meet net zero are already available in some form, 

which reduces some of the uncertainty over how net zero will be met. For example, most 

scenarios for meeting net zero rely on significant rollout of electric vehicles, heat pumps 

and renewable electricity (predominantly wind and solar).3,4,5,6 Other technologies have 

been demonstrated at a small scale but are yet to be proven at the scale needed. 

There is also increasing evidence of the co-benefits of meeting net zero, including for the 

economy and for health. For example, developing and exporting new green technologies 

from the UK would help meet net zero while being a driver of UK jobs and growth. Such 

direct benefits from mitigating climate change and reaching net zero have been shown 

to outweigh the costs in HM Government’s carbon budget 6 impact assessment.6  

Despite this evidence base on the overall costs, benefits, and feasibility of meeting net 

zero, there remain some key uncertainties around issues such as energy demand, 
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consumption patterns and the availability of certain technologies out to 2050, which this 

project explores. 

 

Approach 
The report has been informed by the following research: 

• Recent societal trends review: A high-level review of recent societal trends that 

directly impact emissions, with analysis of the underlying drivers of those trends, 

to provide a baseline on which the project builds. 

• Societal change evidence review: A review of evidence on past societal changes, 

including a series of case studies covering different categories (including 

consumer-led, market-led and government-led) and different timescales. This has 

informed the development of the scenario narratives. 

• Scenario narrative development: A set of plausible scenarios designed to stretch 

thinking about how society might change, developed through workshops with 

stakeholders from different sectors, including government, business, and 

academia, brought to life through written narratives and illustrations. Scenarios are 

not predictions. They are a tool designed to support net zero policy makers in 

considering how they would respond to a wide range of circumstances. There is 

no ‘right answer’ within the scenarios, instead they illustrate the impacts of different 

possible changes. 

• Energy system modelling: Representing each scenario in a suite of energy system 

models, including the key model used for HM Government’s net zero strategy, to 

understand what type of energy system might be required to meet net zero in each 

scenario. This includes an analysis of the costs, feasibility, and some wider impacts 

(for example, health) of meeting net zero in each scenario. 

• Public dialogue: A series of workshops with members of the public to test the 

plausibility of the scenarios and understand their views on the implications of 

different scenarios for meeting net zero. 
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Scenarios 
This report presents four scenarios (Figure 1) which explore critical uncertainties in 

patterns of societal energy use, consumption, and technology availability out to 2050. 

The four scenarios vary in terms of: 

• Economic growth and technological change, 

• Institutional trust and social cohesion, and 

• What these differences mean for activity across society and the economy. 

Chapter 2 describes how these scenarios were made. The scenarios have been brought 

to life in a series of descriptive narratives (summary overleaf), infographics, illustrations, 

and quantitative assumptions. These are all set out in Chapter 3. 

The quantitative assumptions in each scenario were then fed into an energy system 

model. This enabled an assessment of how net zero would likely be met in each scenario, 

taking account of the energy infrastructure and carbon removal technologies that would 

be needed. High level results from this analysis are set out in the next section. 

 

 
Figure 1. Summary of the four net zero society future scenarios 
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The scenarios were each designed to include challenging outcomes, to make them useful 

for testing net zero policy against. If you read them and find you do not want any of these 

futures to happen, that is the scenarios working as intended. They are deliberately 

provocative and draw out some of the issues government would need to address in each 

case. Think about what you would like to be different and how to make that happen. 

Reality in 2050 is likely to include some aspects from all our scenarios, as well as changes 

not considered here. 

 

Implications for meeting net zero 
Our modelling provides a detailed assessment of how net zero can be met in each 

scenario, covering energy supply, technology rollout and infrastructure requirements. 

Full details can be found in Chapter 4. Figure 2 below shows total final energy use by 

scenario. All scenarios see a fall in energy use due to the rollout of energy efficient 

technologies and measures, but variation is significant. Higher energy demands result 

from factors like more long-distance travel, higher consumption of goods, and living in 

bigger homes. 

Figure 3 below shows residual emissions in 2050. All scenarios have roughly the same 

emissions trajectory, meeting legislated carbon budgets and the 2050 net zero target. In 

all cases meeting net zero requires carbon removal technologies. However, the scenarios 

with higher energy use rely more heavily on these technologies. The impact of agriculture 

and land use is also significant, as the scenarios with less meat consumption have more 

land available for afforestation and bioenergy crops. Land-based carbon removals further 

reduce reliance on engineered carbon removals. 
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Figure 2. Total final energy use in 2020–2050 (Petajoule/year) in the four net zero society 
scenarios 

 

 

 
 

Figure 3. Greenhouse gas emissions by sector (MtCO2e/year) in 2020 and for the four net zero 
society scenarios in 2030 and 2050 
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The implications of the scenarios for energy system costs (including fuel costs and other 

operating expenses, and capital investment) are shown in Figure 4, which presents the 

system costs in each scenario: 

• as a percentage of GDP (which varies by scenario), reflecting the fact that higher 

investment costs are more affordable to a society with higher real incomes and 

associated tax revenue;7 and also 

• relative to the system costs in a baseline scenario in which net zero is not meti 

(recognising that building, maintaining, and running an energy system will always 

represent a significant national expenditure).  hile ea h s enario’s  osts are 

 al  lated as a dire t proportion of the s enario’s individ al G   pro e tion  the 

 aseline s enario  ses the  B ’s      fore asts.8 

 

 

Figure 4. Annual energy system costs (2019 prices, undiscounted) as a percentage of GDP for 
the four net zero society scenarios, relative to those in the baseline scenario (expressed as a 
percentage point difference) ii 

 
i The  aseline s enario  sed here is the same as for the government’s net zero strategy and only includes 
committed policies as of 2019. It assumes continuation of social trends observed today. 
ii The time series does not start at zero in 2019 because the baseline scenario uses older GDP projections. 
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Meeting net zero is most affordable in the metropolitan society, where 2050 system 

costs as a percentage of GDP are 2% lower than in the baseline scenario, meaning it is 

more affordable than not meeting net zero. Energy demand and economic growth have 

been decoupled most significantly in this scenario, through changes such as shifting 

travel patterns and moving to a ‘ ir  lar e onom ’  hi h  ses resources more efficiently. 

Even though the metropolitan society needs a larger energy system than the slow lane 

society, the higher GDP makes this more affordable. 

Meeting net zero is also affordable in the slow lane and atomised societies, at less than 

1% above the baseline scenario in 2050. In the slow lane society this is because societal 

changes have led to lower levels of energy demand, whereas in the atomised society 

this is because higher GDP helps to pay for the high levels of technology adoption and 

infrastructure needed to meet net zero in this scenario. 

In contrast, the self-preservation society assumes neither the societal changes to reduce 

demand, nor the technological innovation and economic resources to pay for it. As a 

result, the 2050 system costs are 5% higher than the baseline. 

It is important to note that we have not modelled the positive impacts on GDP that 

meeting net zero would be likely to have. Such benefits have been set out previously by 

the CCC and in HM Government’s carbon budget 6 impact assessment and net zero 

strategy. 6,9 Nor have we factored in the significant avoided costs of additional adaptation 

to the effects of climate change from meeting net zero at a global level. Both are 

discussed in more detail in Chapter 4. 

 

Public dialogue 
We could not discuss the future of society without talking directly with the people who 

shape it: UK citizens. The project team, with support from Sciencewise, commissioned the 

research company Ipsos to carry out a public dialogue based on the four scenarios. 
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A group of 29 participants from across the UK (Figure 5) took part in the public dialogue. 

This group, while small, was broadly reflective of UK population demographics (including 

age, income level, geographical location, ethnicity, and gender). 

 

 

Figure 5. Locations of participants on a map of the UK (locations in large cities, such as London, 
represent more than one participant) 

  

The public dialogue explored: 

• Plausibility and pathways: The aspects of the scenarios that participants felt were 

least plausible and the changes they believed would be needed between now and 

2050 to make the scenario plausible. 

• Cross-cutting themes: The areas that participants felt were important across all 

scenarios. 

• Tensions and trade-offs: The tensions and trade-offs involved in decision making 

around net zero, as identified by participants. 

• Reactions to the individual scenarios: Initial reflections relating to the sectors 

discussed above. 

More detail on the public dialogue approach and findings can be found in Chapter 5. 
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Key findings 
1. Net zero can be met in all the scenarios we modelled. Even in scenarios where 

societal changes lead to higher levels of energy demand, there are pathways to 

net zero. However, these higher demand scenarios rely on extensive use of carbon 

removal technologies that are yet to be proven at scale, which could be difficult 

and/or expensive to roll out at the pace required, introducing greater risk to this 

path to net zero. 

2. Societal change will affect the future level of demand for energy and goods 

and what technologies are available. There is around a 65% difference in 2050 

energy demand between our scenarios. But exactly how society will change is, of 

course, uncertain. Many equally plausible scenarios exist, but ours represent some 

of the key potential changes that governments should be aware of as they plan. 

3. If societal changes reduce energy demand, meeting net zero could be 

cheaper than failing to do so. Compared to a baseline scenario, which fails to 

meet net zero and has limited societal changes, our scenario with higher economic 

growth and demand-reducing societal changes has 2050 energy system costs that 

are lower by 2% of GDP. In this scenario, changes to travel patterns and new 

models for consuming goods reduce energy demand. This in turn reduces the size, 

complexity, and investment needs of the energy system. 

4. In scenarios where societal changes reduce energy demand, reliance on 

carbon removal technologies is reduced, less land is needed for 

infrastructure, and health co-benefits are higher. Scenarios that see lower 

energy demand and consumption, due to factors such as those outlined in the 

previous finding, have reduced reliance on direct air capture (DAC) technology to 

address residual emissions. These scenarios also require less land for energy 

infrastructure, which could make the energy system easier to deliver and allow the 

land to be used for other purposes. Significant health benefits could also flow from 

reduced meat consumption and increased physical activity. 
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5. In contrast, in scenarios where societal changes do little to reduce demand, 

meeting net zero will be harder to deliver. This is partially due to the need for a 

larger energy system to be built rapidly to meet the demand. It is also due to the 

increased reliance on expensive technology such as DAC to compensate for 

higher energy use and emissions. Such large energy systems can be more 

affordable in scenarios with stronger economic growth. However, if economic 

growth is weak then this may mean net zero is less affordable (up to 5% of GDP 

costlier than the baseline).  

6. Economic growth and technological innovation are correlated. There is a risk 

that a low growth, low innovation world would have fewer technological 

options for meeting net zero. It is possible to meet net zero without further 

technological breakthroughs. However, without them, the route to net zero would 

require more significant societal changes, such as bigger reductions in the levels 

of flying and reduced consumption of meat and dairy. We have not explicitly 

estimated the potential economic benefits of the UK being a leader in green 

technology in our analysis. However, this could plausibly further enhance the 

relative cost reduction in some scenarios. 

7. Economic growth and energy demand can be further decoupledi if other 

societal changes such as     u                     h   ‘    u           ’ 

measures take place in parallel. Our analysis suggests that meeting net zero in a 

high economic growth scenario with such societal changes could be around 2% of 

GDP less costly in 2050 than in a high economic growth scenario without them. All 

else being equal, economic growth is likely to increase overall energy demand, 

increasing the size and complexity of the energy system, with associated delivery 

challenges. With improving economic growth as a consistent government goal, net 

 
i Note the distinction between decoupling GDP and emissions and decoupling GDP and energy demand. 
In all net zero scenarios, net emissions fall to zero, so GDP and emissions will be fully decoupled by 2050. 
But we will still need to use a finite amount of energy in 2050 in all scenarios, and the scale of this 2050 
demand will affect the cost of net zero. There is evidence that energy demand and GDP have already 
started to decouple and that this is likely to continue, but the future rate of decoupling is uncertain. 
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zero planning should account for how net zero can be met in a world with higher 

growth. 

8. High levels of innovation could lead to more rapidly falling unit cost 

reductions than assumed here. Cost reductions for key net zero technologies 

could come about more rapidly in scenarios where the UK is leading 

technologically or where global decarbonisation drives faster innovation. This may 

be more likely to happen in the scenarios with higher levels of technological 

development, in which case we might be understating the affordability of meeting 

net zero in these scenarios. 

9. The path to net zero will be affected by a wide range of societal factors that 

could be tracked as part of planning for net zero, including income distribution, 

sectoral mix in the economy, adoption of digital technologies, the level of urban 

versus rural living, and levels of cohesion between different social groups. 

Government will best be able to adapt its approach to net zero — seizing 

opportunities and mitigating some of the costs — with early signals of the direction 

of travel. To improve the resilience of its net zero strategy, the government could 

track these developments and adapt its approach to net zero accordingly. 

10. Public support for technological innovation is likely to need to be actively 

cultivated when it creates highly visible changes in people's daily lives. As 

these scenarios demonstrate, technology will have a big role to play in meeting net 

zero. However, members of the public we spoke to were apprehensive of high 

levels of visible technological change, such as automation of jobs or novel food 

production technologies. Concern centred on the health impacts of technologies 

as well as ensuring they did not introduce inequalities. Where a government’s 

chosen path to net zero might involve highly visible technologies, public support 

will need to be maintained. Increased affordability, more knowledge about the 

technology, and reassurances around reliability and safety were all seen as key to 

ensuring public support. 

11. Members of the public we spoke to were open to the idea that there may be 

significant societal changes by 2050. However, they identified some tensions 
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between the changes that might occur and the impact on their lives. These 

included tensions between maintaining choice but encouraging sustainability and 

between increasing investment in technology but ensuring costs were 

manageable and fairly distributed. 

12. Sustainable choices are only possible for most people when underpinned 

with supportive policies and infrastructure. The members of the public that we 

spoke to suggested that individuals’ ambitions to make sustainable choices were 

limited by the options available and their personal circumstances. Participants 

suggested that there were ways to help people make more sustainable choices, 

including: increased investment in infrastructure (such as public transport or active 

travel)  res illing those at ris  of  eing ‘left  ehind’     hanges  s pporting the 

public in developing their knowledge of different options, and incentivising 

businesses to move towards a circular economy. 

 

How can our report be used? 
The outputs of the report provide insights into the general risks and opportunities 

associated with different pathways to net zero, but the evidence and scenarios can also 

be used by policy makers to help develop and refine specific net zero policies. 

Approaches that could be used include: 

• Stress-testing: Policy makers could stress-test policy options against the possible 

future scenarios set out here, to identify the options that are most resilient to 

different outcomes, or to help adapt policies so that they become more resilient. It 

is important to recognise that there is not a ‘correct scenario’  they are simply an 

illustrative set of discrete possibilities. The Government Office for Science provides 

resources that can be used to support stress-testing workshops.10 

• Horizon scanning: Government could track indicators to assess whether the UK is 

headed more towards a world which resembles one or other of the scenarios, 

providing intelligence on whether net zero might be harder or easier to meet than 
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currently assumed, or the strategy may need to adapt in some other way. It is 

important to note that these are only four possible scenarios, and it is unlikely that 

that the UK will track exactly towards any one of them specifically. But the exercise 

can still help to ensure policy makers are on the front foot in preparing for possible 

outcomes. 

• Further public engagement: By gathering more intelligence on societal attitudes 

and relevant information on how society is changing, government could be 

equipped with better data about the likely direction of travel for society. This could 

include new surveys or public dialogue activities. 
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Introduction 

What could the UK be like in 2050 when it has achieved its 

emissions targets? A net zero society is one where there is a 

balance between the greenhouse gases emitted and those 

removed from the atmosphere. There are questions about what 

will change over the next few decades on the UK’s journey to 

becoming a net zero society. How will buildings be different? 

What will travel be like at home and abroad? What jobs will there 

be? What foods will be eaten and how will they be made? UK 

society is a constantly changing and complex system made up of 

millions of individuals, each driven by their own beliefs, values, 

and circumstances. With such complexity, it is impossible to 

predict exactly how society will change. However, it is possible to 

think about some of the different paths that UK society could take 

in a systematic, evidence-informed way. This report is intended to 

help policy makers and shapers plan by considering a range of 

possible societal changes that could happen by 2050. 

 

1.1 Background 
Greenhouse gases (GHGs) are compounds released into our atmosphere that trap the 

s n’s heat, contributing to global warming and climate change. Some of these gases are 

produced by living beings; for example, many animals release methane during digestion. 

GHGs can also be produced by human activities, including through energy generation, 

manufacturing, agriculture, and waste management.11,12 For many decades, global net 

emissions of these gases have been going up.13,14 This means that the amount of GHGs 
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being released into the atmosphere far exceeds the amount that can be removed by 

natural processes or human technology. 

In 2019, the UK committed in legislation to reaching ‘net  ero’          meaning the UK’s 

GHG emissions would be equal to the emissions the UK removes from the atmosphere.15 

This target followed a recommendation by the Climate Change Committee (CCC) and 

made the UK the first major economy to pass a net zero emissions law. In its progress 

reports to Parliament on this target, the CCC notes that achieving net zero by 2050 is as 

much a societal challenge as a technical one.2,16 Progress has been made in the UK in 

reducing emissions through infrastructure and industry-focused initiatives, such as 

transitioning to less polluting power sources and increasing energy efficiency. Most of 

these changes have been somewhat invisible to consumers. However, the next phase of 

reducing emissions will likely require more visible and extensive changes, such as how 

we travel or heat our homes.2  

Social norms (the shared standards for acceptable behaviour) will likely have a significant 

impact on the effectiveness of emissions-reducing policies; evidence suggests that those 

that align with pre-existing social norms could be more successful.17,18 Future social 

norms, attitudes and behaviours are difficult to predict accurately. For example, a policy 

maker in the UK in the 1990s thinking about tobacco use in the 2020s might have 

struggled to envisage a future society where most people no longer smoke in cars, many 

former smokers favour electronic cigarettes (which were only just emerging on the market 

in the 1990s), and the social acceptability of smoking is low across all age groups. Social 

norms are not immutable and can change dramatically over time. They can be influenced 

by many factors, including social movements, media campaigns, mounting research 

evidence, and government policies.19,20,21 Returning to the example of smoking, evidence 

from a study on the effect of the smoking ban in indoor public spaces in the 2000s (which 

followed decades of public health campaigns) found that the policy preceded an increase 

in people’s s pport for smo e-free legislation and a decrease in how acceptable they 

deemed smoking to be.22 

Societies are extremely complex systems made up of millions of individuals, each driven 

by their own values, needs and ambitions. It is impossible to predict exactly what UK 
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society will be like in 2050. However, it is possible to think about some of the different 

paths UK society could take, and what this might mean for meeting net zero, to help policy 

makers consider how they might need to respond to a range of possible future 

circumstances. 

 

1.2 Scope 
The research undertaken to produce this report has been built on the solid foundations 

of previous work from across a range of sectors (including academia, private industry, the 

public sector, and the third sector). 

Highly relevant previous work in this area includes the 2021 Energy Systems Catapult 

research on the direct emissions impacts of different societal and behavioural changes.23 

This project mapped 39 individual behaviours (such as reducing food waste or 

carpooling) and 11 societal changes (such as increased working from home) to 

understand how these interact and contribute to overall emissions. The project also used 

modelling and analysis to explore the emissions and costs implications of behavioural 

and societal changes in different sectors.  

The Centre for  esear h into  nerg   emand  ol tions’  C      2021 report on the role 

of energy demand reduction in achieving net zero has also informed this report.24 CREDS 

envisaged four future scenarios for the UK in 2050 and modelled how different levels of 

energy demand reduction could affect future emissions. Its approach is distinct from 

much other research in this area because it did not assume substantial technological 

innovations and investment. 

Elements of both the Energy Systems Catapult research and CREDS work have fed into 

the methods used in the net zero society report. However, this report is distinct from 

previous work in how it: 

• considers the impact of multiple combined societal changes in each scenario, 

including how various actors within society behave and use technology, 
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• co-creates scenarios with government policy makers and external experts to 

ensure they were plausible, but also sufficiently divergent and challenging to 

stress-test policy and strategy, 

• includes the impacts of potential societal shifts across a range of sectors 

(specifically those outside of the traditional decarbonisation policy space) that 

could either decrease or increase emissions and energy use, and 

• provides fresh insight on the key interdependencies, trade-offs, and spill-over 

effects of different behavioural and societal changes on the path to net zero. 

This approach is intended to add value to the discussions around future energy needs 

and emissions by exploring how the behaviour of individuals and organisations might 

combine in the future to form different possible societies. This project was commissioned 

by the Department for Business, Energy and Industrial Strategy (BEIS) in their 2021 net 

zero strategy.3 

In the strategy, HM Government set out its approach to meeting net zero and proposed 

to go ‘ ith the grain’ of societal trends to support progress towards net zero. This 

Foresight report is intended to help policy makers and shapers consider the different 

ways those societal trends might develop between now and 2050. It explores the 

question of how societal changes could affect the way the UK achieves net zero. 

This project cuts across many interrelated research and policy areas. Therefore, it is 

important to clarify what this report will (and will not) cover, as follows: 

• Net zero: This report primarily considers future emissions and progress towards 

the UK’s domesti  net zero target. Recognising the importance of cumulative 

emissions, this includes the commitment to legislated carbon budgets between 

now and 2050. The report also recognises that UK society has a wider international 

carbon footprint, which includes emissions resulting from the production of goods 

imported from other countries. The UK’s international  ar on footprint is 

considered across the scenarios but is not the focus of our analysis. There are other 

related issues (such as biodiversity loss or plastic pollution), which could be 

affected by the societal changes in the scenarios. The report includes a high-level 
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consideration of these impacts by scenario, but not a detailed analysis. 

Additionally, the focus of this work is mitigation (making climate change impacts 

less severe) rather than adaptation (changing how people live to cope with the 

effects of climate change). 

• UK in a global context: The scenarios developed in this project concentrate on 

the UK. There are some considerations for how global trends and events could 

influence progress towards net zero. However, the scenarios do not attempt to 

estimate emissions levels in other countries. It is possible that in these scenarios 

other nations have also met their net zero targets but also conceivable that there 

has been slower progress internationally towards net zero. 

• Target achievement: All the scenarios presented in this report show the UK 

meeting its net zero target by 2050. However, the pathways taken to net zero differ, 

as do the costs, technical challenges, outcomes and impacts of the pathways 

chosen. For example, in some scenarios the pathway to net zero may be more 

costly or difficult. 

 

1.3 How to use this report 
This report does not make recommendations but can be used in a variety of ways to 

prepare for possible futures. The primary audience is policy makers in government 

working on net zero or indirectly relevant policies, but it should also be usable by a range 

of other organisations with net zero strategies (such as businesses or local authorities). 

To help ensure this relevance and usability, the report has received guidance and advice 

from a diverse group of knowledgeable individuals including, but not limited to, those 

who gave time to develop the scenarios in this report and those who reviewed various 

parts of the project in our working group, steering group and expert group. A list of 

individuals and organisations who helped shape this work can be found in the 

acknowledgements section. 
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To support usability, there are suggestions below for which sections might be of most 

relevance for those wanting to engage with the report for different means. 
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Our approach 

Anyone can think about what UK society might look like in 2050. 

Some people might imagine situations where society has not 

changed very much from how it is now. Others might picture 

worlds with huge technological innovations or societal shifts. 

Indeed, thinking about, and planning for, the future is something 

that policy makers and shapers do all the time. However, taking a 

systematic approach to generating future scenarios may be less 

familiar to some. This chapter sets out the approach used in this 

project, including explanations of the methods used to generate 

our scenarios and to translate these into models. 

 

2.1 Overview 
The net zero society scenarios have been developed using techniques from the 

Government Office for Science (GO-Science) Futures Toolkit.10 This is a set of methods 

designed to help government officials with long-term, strategic policy making. It 

comprises three stages: 

1. Evidence gathering, which uses horizon scanning techniques to identify trends 

(general movements across society in an identifiable direction) and weak signals 

(early indicators of change or emerging issues that may become more significant) 

that indicate potential future societal changes. The drivers (causes or reasons for 

change) for these trends are then identified. 

2. Driver mapping, which explores the relative importance and uncertainty of these 

drivers of future societal change and identifies critical uncertainties. 
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3. Scenario narrative development, which brings together a number of these 

critical uncertainties into a set of coherent, plausible and diverse depictions of the 

future. 

This project also introduced a fourth stage to explore the scenarios further: 

4. Energy system modelling, which translates qualitative scenario narratives into 

quantitative inputs for models to consider the implications for meeting net zero in 

each scenario. 

 

 

Figure 6. A schematic showing the four stages used in developing the scenarios and their 
emissions implications 

 

2.2 Principles 

Why use scenarios? 

Scenarios are short narratives that describe alternative ways a system and its environment 

might develop in the future. A system could be an organisation, local area, economy, or 

whole society, and the environment is the external factors that influence how it functions. 

For example, a hospital could be a system and the environment could include the physical 
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location it is in, the investments it receives, and the number of patients it serves. Scenarios 

are not predictions but are a way to imagine different versions of the future. They explore 

how different futures could emerge, identify risks and opportunities, and test what can be 

done to achieve various objectives in different future circumstances. By definition, they 

tend to be discrete alternatives and reality will most likely lie in some mix of scenarios. 

The net zero society scenarios have been developed by identifying critical uncertainties 

relating to how society will use energy and consume goods between now and 2050. 

Critical uncertainties are potential future changes that are likely to be important, but it is 

currently unclear which direction the change will go in and/or what the magnitude of 

change is likely to be. Because it is not possible to know the changes that will happen, 

this means there are a range of plausible future ‘end states’. These end states can include 

opposing extremes when critical uncertainties could go either of two very different ways. 

A scenario is built from a combination of end states that are coherent and possible but 

still present different and interesting conditions. 

The narrative scenarios presented in this report include some explanation of how a 

particular end state has occurred, based on available evidence on how wider societal 

changes (such as economic growth) could impact behaviours associated with reduced 

emissions (such as driving less or using products for longer). The advantages of this 

approach are: 

• It helps decision makers understand which wider changes might lead to such 

scenarios. 

• It acknowledges evidence on correlations between factors that might not be 

represented in a simpler sensitivity analysis of individual factors. For example, a 

high technology world could lead to higher energy demands in some areas (such 

as manufacture of electronics due to higher consumer demand) but lower demand 

in others (such as travel for work due to improved digital communication). It could 

also accelerate the development of technologies to achieve net zero. 

• It allows a wider set of indicators to be developed to track against the scenarios, 

including wider societal factors that could affect pathways to net zero. 
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Of course, it is important to acknowledge that the relationships assumed in our scenarios 

are not set in stone, and that causality in society is rarely provable (that is to say, 

demonstrably true) or immutable (meaning unable to change). Scenarios may suggest 

that a particular event could trigger a specific change. However, that does not mean the 

event would definitely cause the change, nor that the event would be the only way for the 

change to happen, nor that the change would last. For this reason, we have kept 

explanations of some of the aspects of scenario end states more open to interpretation. 

 

What are the principles for our scenarios? 

Some key principles for the net zero society scenarios include that they are: 

• Plausible: Scenario end states should feel like they could happen by 2050. This 

means critical uncertainties need to be combined in a coherent way, considering 

their likely interactions. This also requires narratives to consider what might 

happen between now and 2050 to reach the end state. 

• Stretching: As the scenarios are being developed to stress-test government 

strategy, they should feel stretching and, in some cases, uncomfortable or unduly 

negative  diverging from  hat poli   ma ers  onsider to  e the ‘  siness as  s al’ 

trajectory. 

• Answer important questions: The scenarios should be designed to help answer 

key questions for government, such as: 

o What are the possible range of outcomes that could come from identified 

critical uncertainties and how can these be planned for? 

o What if society starts to evolve in a way that increases (or decreases) energy 

demand significantly beyond current assumptions? What would the 

implications be for meeting net zero if that trend continues? 

o What do decision makers who are considering supporting a particular 

societal change need to know about the wider benefits and costs? 
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o What will be needed in the wider system to ensure that possible negative 

impacts of any transitions are abated and positive impacts augmented? 

 

2.3 Process 

Stage one: evidence gathering 

History and trends 

Looking back over the past 30 years, we can see how societal changes (such as pervasive 

internet use or low-cost air travel) have had widespread impacts on energy use and GHG 

emissions. As part of the evidence gathering stage of the project, a recent societal trends 

report was produced (Annex 1). It explored historical relationships between drivers of 

change, societal trends, and emissions within four sectors: the built environment, travel 

and transport, work and industry, and food and land use. This evidence informs the 

assumptions about the future relationships between these factors, which have been used 

to build the scenarios. An example of how drivers of change were mapped to net zero 

societal trends and the likely impact can be seen in Figure 7, below.  

 

 
 
Figure 7. Relationships between selected drivers of change, societal trends, and emissions 
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Although we show the causal impacts of societal changes on energy demand and 

emissions here in Figure 7, there are also feedback loops that exist, particularly in relation 

to demands spurring innovation in new technologies. 

The recent societal trends report focused on an illustrative set of trends that were selected 

based on: their importance for emissions, the public availability of datasets, and sector 

e perts’ vie s  The report revie ed over     relevant pie es of resear h literat re to 

identify and investigate the underlying societal drivers and disruptors of these trends. 

Of the identified societal drivers of change, many are familiar and longstanding, including 

government policies, the state of the economy, and the associated costs and 

performance of low emission choices. However, other drivers that were identified have 

emerged more recently, including supply chain disruptions, availability of critical raw 

materials and parts, and limited familiarity with new technologies such as heat pumps. 

The top three drivers found to affect a large number of trends (such as traffic flows, home 

insulation rates and food waste) were: 

1. Economic growth, which is the increase in the value of goods and services 

produced within a population. It is related to the availability of new 

products/services and to household incomes. Higher economic growth is 

associated with higher levels of consumption and travel.25 For example, pre-

pandemic, rising incomes and falling airfares were the main drivers of demand for 

aviation; distance flown internationally grew by 20% from 2010 to 2019.26,27  

2. Environmental awareness, which is the understanding of the importance of the 

natural environment and its protection. Environmental awareness can often be a 

moderating force on the increases in consumption associated with economic 

growth.28,29,30 For example, environmental considerations are one of the main 

drivers for switching to plant-based diets, alongside health and personal ethical 

reasons.31 The number of people reporting following a meat-free diet increased by 

11% between 2016 and 2022.32,33 

3. Demographics, which includes population characteristics such as household size, 

age and income. Demographic changes in society are strongly correlated with 
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trends in overall consumption of food, services and goods, although the direction 

of the impact varies for different demographic changes.34,35 

The complexity of these drivers is illustrated by Figure 8, which shows these drivers on 

the left, the trends they affect in the middle and the contribution of these trends to 

sectors on the right. This figure does not show specific effect sizes; the weight of the 

lines from the drivers are kept even and do not include information about the size of 

the contribution to the trends as these are not reliably quantifiable. 

 

 

Figure 8. Societal drivers affecting the largest number of trends across the four sectors 
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directly or indirectly affect UK GHG emissions between now and 2050?’. Given the need 

to produce scenarios that can be used to test UK net zero policy, this exercise mainly 

focused on drivers of change outside of the decarbonisation policy space that could 

impact emissions. However, some drivers were considered that could be influenced by 

both policies and other external factors, such as the relative  osts of ‘green’  hoi es 

(which are affected by policies and factors like inflation or technological innovation). 

Candidate drivers of change were identified via desk-based research. Sources included 

academic literature, grey literaturei, and news articles. These were structured using a 

PESTLE frameworkii, then sifted into a shortlist of 40 drivers (Annex 3). 

Evidence on the extent to which drivers influence social trends, thereby leading to overall 

societal change, was considered in an evidence review (Annex 2). This review explored 

how change in complex systems (which UK society can be considered) works and what 

factors can drive change. It explores cases studies from previous societal changes to show 

how system change can be initiated at various levels (including through top-down 

government policy and bottom-up social movements) and how various factors may 

interact to produce different results. Sometimes these may be results that policy makers 

or shapers do not predict, especially in terms of the speed of changes. For example, some 

interventions may experience unexpected resistance from the system while others may 

pick up speed, cause spill-over effects or trigger a social tipping point. The review also 

provided supporting evidence for the pro e t’s prior assumption that it is important to 

consider a wide range of trends and drivers when thinking about future societal change. 

Other insights from this evidence review were used to test the plausibility of the proposed 

effects of potential drivers, the internal coherence of scenario narratives and the setting 

of modelling inputs in later stages. 

 

 

 
i Research outside of traditional academic publishing, including from industry, the public sector, and the 
third sector. 
ii Political, Economic, Societal, Technological, Legislative, Environmental 
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Stage two: driver mapping 

Identifying critical uncertainties 

The next stage was to consider which drivers were most important and uncertain. To 

ensure the final scenarios were usable by a range of stakeholders, it was important to 

bring in a variety of relevant expertise and diverse perspectives at this stage. A workshop 

was held that brought together 35 individuals from national government, local 

government, industry, third sector organisations, citizen groups, and academia. 

First, drivers were mapped in terms of importance and uncertainty, defined as follows: 

• Importance: Participants were asked to consider the potential scale and duration 

of impact of the driver on UK GHG emissions and/or energy consumption between 

now and 2050. As well as long-term impacts, short-term impacts were considered. 

In cases where the driver was uncertain, participants were asked to think about 

extreme plausible outcomes for that driver before deciding on its importance. 

• Uncertainty: Participants were asked whether they could imagine multiple 

different plausible outcomes for this driver, either because of a lack of evidence on 

the direction of travel, or because of deep uncertainty inherent in complex systems 

over long timescales. Uncertainty and importance were not necessarily correlated. 

For example, increased use of renewable electricity will be important for net zero 

targets but it is low in uncertainty (trends and current policies indicate a relatively 

clear path). Uncertainty was interpreted as the level of difference between these 

plausible outcomes (the wider the gap between plausible outcomes of a driver, 

the more uncertain it is). 

Participants scored each driver in terms of importance and uncertainty. Average scores 

are shown in Figure 9 below. This exercise helped to identify critical uncertainties, which 

are drivers that are both highly important and also highly uncertain. Eighteen critical 

uncertainties were identified using importance/uncertainty scores and qualitative 

feedback from experts (see Figure 9 and Table 1 below). 
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While these 18 critical uncertainties form the basis for the scenarios, the other 22 drivers 

are still of relevance and in some cases were used to inform the final scenario narratives. 

 

 

Figure 9. Importance/uncertainty scores for shortlisted drivers of change 

 

Developing axes of uncertainty 

The  riti al  n ertainties  ere then developed into ‘a es of  n ertaint ’  This involves 

exploring two alternative outcomes for each critical uncertainty that are both plausible 

and divergent from each other. The workshop participants developed these in breakout 

groups, and resulting ideas were then further refined by the net zero society project team. 

The full set of axes is included in Annex 3.

  

  

  

   

   

   
    

  

  

  

  

  

  

  

   

   

   

  

  

  

  

 

 

 

 

 

             

 m
p

o
rt

a
n

 e

Un ertaint 

Criti al  n ertainties

 oliti al

  onomi 

 o ietal

Te hnologi al

 egislative

 nvironmental



Our approach 

 
 

38 
This is not a statement of government policy. 

Table 1. Critical uncertainties sorted by PESTLE category 

Category 
Critical 

uncertainty 
Description 

P
o

li
ti

c
a

l 

P4: Business influence 
on political decision 

making 

Reaching net zero requires change from the population, private sector, and public sector organisations.36 
However, the extent of corporate involvement in these processes is unclear and could potentially influence 
political decision making.37 Understanding the overall direction of this as either an enabler or barrier to 
meeting net zero is vital in the future. 

P5: Polarising trust in 
government and 

institutions 

In 2022, the ONS found 35% of the population stated that they trust the national government, although 
different levels are reported in various services provided by government.38 When people do not trust that 
decisions are being made with their interests at heart, they are less likely to be accepting of policy change. 
Therefore, polarised trust in the government, particularly across different sections of society, creates 
uncertainty about the extent that change can happen as a result of net zero policies. 

P6: Fractiousness of 
geopolitics 

The UK’s geopoliti al allian es are increasingly important in the context of ongoing conflicts, volatile energy 
prices and the impacts of climate change across the world. This context drives uncertainty in how effective 
multilateralism can be and could impact the implementation of global decarbonisation agreements 
(positively or negatively) depending on the fluctuating geopolitical state of play.  

E
co

n
o

m
ic

 

Ec1: Macro-economic 
stability and growth 

A growing economy can drive production and consumption of more goods and services, and growing 
household incomes are associated with increased levels of travel. Although the exact impact on energy 
demand and emissions will depend on how quickly energy and emissions intensities are falling, more growth 
will mean more energy demand, all else equal. On the other hand, economic growth is also associated with 
investment and technological innovation, both of which are needed to meet net zero. The OBR has tended 
to forecast lower long-term growth since the 2008 financial crisis,39  hi h has  een ‘ a ed into’ net  ero 
pathways. The tension between this assumption and a desire to increase economic growth results in 
uncertain implications for emissions into the future.40 

Ec2: Relative costs of 
'making the green 

choice' 

The ‘green gap’ des ri es the gap  et een  ons mers’ stated intention to a t s staina l  and their a t al 
behaviours, often due to the perceived or actual cost of making a sustainable choice. A variety of factors 
influence this, such as rising costs, inflation, and ease of access/use. It is unclear how changes in these factors 
will play out over the long term and impact societal trends in s staina le  ‘green’  choices. This driver is 
focused on factors outside of government climate policy. 
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Ec6: Potential for 
increased localisation 

of production and 
economic activity 

Driven by supply chain disruptions during the COVID-19 pandemic, it has been estimated that the 
manufacture of £4.2 billion worth of products could be reshored by UK retailers between 2020 and 2021.41 
A UCL analysis highlighted a range of factors that would determine the impact of this on emissions, on both 
the supply and demand side.42 For example, UK domestic energy use and emissions would likely be higher 
in a scenario with increased reshoring relative to a scenario with lower levels of reshoring, but this could 
potentially lead to the UK's overall carbon footprint being lower due to the use of less carbon-intensive 
energy in the UK. There could also be trends towards localisation of economic activity within the UK, driven 
by technology and societal trends, and triggered by such shifts during the pandemic. 

S
o

ci
e

ta
l 

S1: Shifts in where and 
how people live - 

places and housing 

The ONS has found that family and household structures have been constantly changing. For example, there 
has been an increase in single-person households and multi-family households.43 These changes, along with 
how people work (see below driver), can have a range of impacts on emissions, complicated by the diverse 
range in the types of housing they inhabit, which influences energy efficiency. 

S2: Changing nature 
of work (including 

remote working and 
changing sector mix) 

Advances in automation and remote communication technology, as well as changes spurred on by the 
COVID-19 pandemic, have changed the nature of how and where people work.44 The changing cost of 
energy may also impact whether people choose to work at home or in the office. Ongoing uncertainty in 
these trends creates uncertainty in energy use and emissions in related sectors, such as buildings and 
transport.  

S5: Real and 
perceived unfairness 
of impacts of climate 

change and paying for 
net zero 

There is a growing emphasis on how to mitigate the unequal impacts of climate change.45 If net zero policies 
disproportionately affect the less well-off and consumption increases for the richest segments of society, this 
might lead to a backlash against such policies.46 At the same time, groups experiencing the worst effects of 
climate change might put pressure on governments to accelerate emission reductions. 

T
e

ch
n

o
lo

g
ic

a
l 

T1: Potential for net 
zero technology cost 

or performance 
changes that move 

the goal posts 

If low carbon technologies are adopted more rapidly than expected, such as due to lower costs and 
performance improvements, emissions could drastically reduce.47 Other technologies, such as 
geoengineering or direct air capture solutions, could also change government priorities in tackling climate 
change. However, it is uncertain (both on the demand and supply side) the extent to which these changes 
will occur, and whether they will be balanced out by other factors both domestic and internationally. 

T3: Use of connected 
and autonomous 
vehicles (CAVs) 

Experts predict that new automobiles will have autonomous capabilities under most conditions within 10-20 
years.48 Automation facilitates the adoption of energy-saving driving practices and changes in vehicle design 
that enable emissions reductions. However, heavy uptake of CAVs could increase demand for travel by car, 
including by non-drivers. There is also uncertainty over their impacts on reconfiguration of streetscapes and 
the effect this could have on public transport and active travel options.49 
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T4: Use of artificial 
intelligence in energy 

systems and across 
the economy 

Increasing deployment of artificial intelligence (AI) in electric power systems could optimise power grids and 
increase energy efficiency, thereby reducing emissions.50 However, powering and training AI in the first place 
is energy intensive, and there is considerable societal scepticism of AI,51 raising the question of how this 
tension will be balanced to optimise energy efficiency with public trust. 
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L2: Potential cases of 

climate change 
litigation 

The cumulative number of climate change-related litigation cases has more than doubled from 2015 to 
2022.52 Strategic litigation that targets governments, businesses and financial actors is on the rise. 
Increasingly, litigation is used as a tool to encourage a 'just transition', but also as a way for fossil fuel 
companies to litigate against governments.53 Depending on the source, volume and value of these 
litigations, the impact on government actions and societal emissions could be substantial. 

L3: Financial costs for 
emissions 

Civil penalties issued to businesses by the Environment Agency for non-compliance with climate change 
legislation increased from £1.4 million to £2.1 million between 2018 and 2021.54 UK carbon credits have 
been increasing since the UK Emissions Trading Scheme (ETS) started and are retailing at a higher cost than 
those in the EU ETS. All else equal, this might increase the financial incentive for companies to reduce their 
emissions, but it is not known to what extent this would happen, or if they could turn to offshore emission 
increases instead. 

L4: Changes to the 
global carbon 

accounting regime 

As of 2019, the UK is the biggest net importer of carbon dioxide emissions per capita in the G7.55,56 Were the 
global accounting regime to change significantly it could lead to changes in how national policies have to 
respond to different sources of emissions. 
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En2: Development 
and greening of 

liveable cities 

A trend towards green and liveable cities is being seen in an effort to facilitate climate-friendly urban areas.57 
Increasing urban tree cover, for example, improves resilience to climate change and improves perceived 
aesthetics and liveability of neighbourhoods. Improvements in city infrastructure also encourage active travel 
and discourage car use. However, it remains to be seen how widespread these developments will be in the 
UK and how significant an impact they will have on the behaviour of city residents. 

En3: Influence of 
environmental 

concerns / extreme 
weather on property 
values and internal 

migration 

Economic theory suggests that climate-related risks (such as flooding and rising sea levels) should decrease 
property values in at-risk areas but, the relationship has been found to vary depending on the frequency and 
severity of extreme events.58 How this relationship develops with the increasing trends in extreme weather 
events and the fluctuating property market is uncertain. 

En5: Tension in how 
land is used - housing, 

farming, power 
generation, 

afforestation, etc 

There is likely to be increasing competition between renewable energy generation, development, and 
urbanisation due to population expansion, afforestation, peatland restoration, and growing crops for 
bioenergy. However, there is uncertainty over how this will play out and how land will ultimately be used, 
particularly where uses such as solar, onshore wind and housing face opposition from the public being 
affected. 
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Axis clustering and correlation analysis 

Following the workshop to identify critical uncertainties, the net zero society project team 

assessed common themes and relationships between the 18 axes of uncertainty and 

identified two dominant axes of uncertainty which form the basis of the four scenarios: 

• Social cohesion and institutional trust: This axis is concerned with long-term 

uncertainty over the strength of connections between different social groups along 

with the levels of trust in institutions (including businesses, local/national 

governments and intergovernmental organisations). 

• Economic growth and technological progress: This axis is concerned with long-

term uncertainty over the level and stability of economic growth (reflected in 

employment and productivity) along with the pace of development and adoption 

of new technologies. 

The mapping of the 18 original axes of uncertainty is shown in Figure 10 below. These 18 

 ere then  sed as ‘s  -a es’ to help provide f rther detail and nuance to the scenarios. 

To incorporate aspects of these 18 sub-axes into the scenarios in a consistent and 

evidence-based way, the project team explored research literature for the evidence on 

the relationships between the two dominant axes and key themes represented within the 

sub-axes. 

First, focusing on the sub-a is of ‘instit tional tr st’, key themes include: 

• Social cohesion: Evidence suggests that social cohesion and institutional trust are 

highly correlated, with researchers suggesting that institutional trust is a 

component of social cohesion.59,60,61,62 Data also show that these two factors are not 

just correlated at society-level but also within individuals; people who express 

higher institutional trust also perceive there to be higher social cohesion.63 

Because of the high correlation between these factors, it is extremely difficult to 

disentangle them and, therefore, they have been considered together as one axis. 

• Polarisation: Lower trust and interaction between different groups is associated 

with greater polarisation.64 They are correlated and interact in various ways, with 
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neither being the definite driver for the other. For example, having stronger (more 

polarised) viewpoints may mean that an individual trusts fewer sources of 

information and  therefore  onl  relies on information  ithin an ‘e ho  ham er’  

However, the reverse may also be true, where an individual may find themselves 

within a certain limited group (online or in real life) and only having access to one 

viewpoint creates mistrust of others and results in greater polarisation. 

• Interpersonal trust: There is a correlation between individuals trusting institutions 

and them trusting others (with those who have higher levels of institutional trust 

also having higher rates of interpersonal trust).65 Evidence suggests that there is a 

causal link, where an increase in institutional trust results in an increase in 

interpersonal trust, especially where there are positive interactions with 

representatives of institutions (for example, healthcare workers, police officers or 

government officials).20,65,66 Research suggests that the reverse effect (where 

greater interpersonal trust precipitates greater institutional trust) is either weak or 

unattested.65 

• Isolation: Extended periods of social isolation is associated with lower trust in 

institutions.67 Loneliness and isolation are also correlated with lower interpersonal 

trust.68,69 Evidence suggests both that being isolated makes people less trusting of 

others, but also that being less trusting (of institutions and individuals) may lead to 

becoming socially isolated.70 It has also been found such effects are reversable and 

that raising people’s tr st in their neigh o rs  an red  e loneliness and feelings 

of isolation.71 

• Urbanisation: Some research has shown that those living in cities have greater 

institutional trust than those living in rural areas and that when institutional trust is 

low, trust between groups (such as between urban dwellers and rural dwellers) is 

also low.72,73,74 Causality is less clear as it is difficult to establish whether higher trust 

leads to greater urbanisation (with more people choosing to move into cities) or 

whether more people living in close proximity increases trust. 
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• Decentralisation: Evidence suggests that administrative and fiscal 

decentralisation (where responsibilities and/or revenues are cascaded to more 

local/regional levels of government) is associated with greater levels of institutional 

trust.75,76 

 

 

 

Figure 10. Mapping of the sub-axes of uncertainty against the two dominant axes of 
uncertainty: social cohesion and institutional trust (top) and economic growth and 
technological progress (bottom)
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Focusing on the sub-axis of ‘economic growth’, key themes include: 

• Technological progress: Evidence shows that economic growth and 

technological progress are closely linked, with some research indicating that 

technological progress is the most significant driver for economic growth.77,78,79 

Indications are that it is difficult, and likely counterproductive, to try to disentangle 

these two factors. 

• Urbanisation: An increased proportion of the population of a country living in 

towns and cities (as opposed to in rural areas) is associated with higher economic 

growth.80,81 Evidence shows that people moving into urban areas can increase 

economic growth.82 This effect is considered to be driven by economies of 

agglomeration (where costs decline and benefits increase when individuals and 

businesses are brought geographically closer together) and by increasing 

productivity in urban areas.83,84,85,86,87 Other related factors also contribute to the 

increased economic growth correlated with urbanisation, such as investment in 

transport infrastructure.88 However, the relationship between urbanisation and 

economic growth is non-linear and evidence suggests that greater effects are likely 

for countries with low urban populations and smaller effects are likely where 

significant urbanisation has already occurred.80,89 The size of an urban area also 

does not directly predict the productivity or economic activity in that area; larger 

cities are not necessarily more productive or prosperous cities.86,87 

• Population health: Higher economic growth means more money available for 

services such as health. GDP (gross domestic product) per capita and life 

expectancy are correlated.90 A similar correlation is also found between 

expenditure on healthcare and both life expectancy and healthy life expectancy 

 average  ears spent living in ‘good’ health .90 However, the relationship between 

a nation’s GDP and its pop lation’s health is complicated and countries with lower 

GDP per capita have similar health outcomes to the UK. Evidence has long shown 

that an increase in GDP delivers the biggest effect on life expectancy for the least 

economically developed countries with diminishing returns in more economically 

developed countries.91,92 Isolating individual causal factors for increased life 
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expectancy is also difficult. There are numerous factors that often co-occur with 

rising GDP that contribute to increased health and life expectancy, including better 

living standards, access to medical innovations (in treatment, diagnosis and 

prevention), improved education and higher incomes.90,93,94,95,96,97 Research shows 

that an individ al’s in ome dire tl  affe ts their overall health  in l ding their 

healthy life expectancy.98 There is also some limited evidence suggesting that 

income inequality within a country can contribute to adverse health outcomes.99 

Therefore, although growth may make positive health outcomes easier, we have 

not treated lower economic growth and better health as completely incompatible 

in our scenarios.  

• Energy demand and GHG emissions: Increased economic growth has historically 

been correlated with increased energy demand and resulting GHG emissions 

within a country.100,101,102,103 However, many countries, including the UK, have 

started to ‘de o ple’ these factors by findings ways to increase economic growth 

while stabilising or reducing energy demand and GHG emissions.55,104,105 Once net 

zero emissions has been achieved, GHG emissions will effectively be fully 

decoupled from economic growth, but in this case, society will still need to use a 

finite amount of energy, so the future relationship between economic growth and 

energy use remains uncertain. Energy demand in the UK has been reducing over 

the last decade and most projections assume demand will continue to fall.106 

However, the level of demand reduction by 2050 will vary and depend on a range 

of factors, including economic growth. One of the key indicators used for 

economic growth is GDP. Higher GDP growth can be associated with higher 

consumption; increasing consumption can increase GDP, but also having higher 

incomes (often related to economic growth) increases consumption.107,108 

However, the relationship between consumption and GDP is weaker in high 

income countries.109,110 Therefore, the relationship between future economic 

growth and future energy demand (both in the UK and globally) cannot be 

assumed without considering the types of activity/technology that are driving the 

economic growth and the energy system being used to support these activities. 
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Stage three: scenario narrative development 

Creating and refining scenario narratives 

As part of stage three, a second workshop was held with the same group of participants, 

who were sent descriptions of how the two axes were combined to produce four high-

level scenarios. The descriptions were initial sketches of each future world, aiming to 

provide enough detail for participants to be able to visualise what they might look and 

feel like, but not so much detail that their creativity was constrained in helping bring the 

scenarios to life through workshop exercises. Three workshop exercises were designed 

to help answer three questions: 

• What would a 2050 society look like in each scenario? How will people live, work, 

play and consume? 

• What will these scenarios mean for the way we use energy and resources in key 

emissions sectors (the built environment, travel and transport, work and industry, 

and food and land use)? 

• What are plausible timelines for these scenarios between now and 2050? What 

would have to happen for us to end up in this world? 

The workshop generated a rich set of outputs with suggestions from experts for factors 

to consider and possible interdependencies. These were captured on an online 

collaboration platform. 

 

Finalising the scenarios 

The final step was to build more detail into the scenario narratives, enhancing their 

plausibility and coherence as described above. This involved the following stages: 

• Producing the narratives: Scenario narratives were drafted to describe what each 

2050 society would look like and what the implications might be for how people in 

the UK live their lives. The narratives were also brought to life through illustrations. 
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• Identifying names: Scenario names were selected from workshop suggestions to 

help succinctly summarise each scenario and make it easier to refer to them in 

subsequent workstreams. 

• Comparative analysis: Scenarios were compared side-by-side on a range of 

variables of interest to ensure they were sufficiently different from one another and 

helping to explore different policy issues. 

• Consulting stakeholders: Key stakeholders inside and outside government were 

consulted on the drafts to ensure the outputs appropriately reflected the workshop 

participants’ views and tackled the issues the scenarios were expected to explore. 

• Balancing positive and negative aspects: Work was undertaken to ensure the 

narratives and scenario names were relatively neutral and included a mix of 

positive and negative aspects. This was partly to enhance plausibility. It was also to 

ensure that all the scenarios create similar levels of interest. Ideology and 

individual preferences may make certain scenarios more appealing to some 

individuals, but no one s enario is intended to  e ‘prefera le’ or ‘ etter’ than any 

other. 

The final scenario narratives are presented in the next chapter. 

  

Stage four: energy system modelling 

This section provides a high-level overview of the modelling stage, with further details 

provided in Chapter 3 (modelling inputs summary), Chapter 4 (results), and Annex 4 

(full modelling inputs). 

 

The modelling framework 

The qualitative scenario narratives give an indication of what a future UK society could 

look like by 2050. The challenges in achieving the net zero target vary by scenario and 

this means each scenario has a distinct energy system that meets the needs of its society. 
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To translate the scenarios into models to explore the implications for energy, land and 

other resources, the net zero society project team worked with modellers from the Centre 

for Research into Energy Demand Solutions (CREDS). 

The C     modelling frame or ’s depth   readth and overlap with government models 

made it a suitable tool for representing the net zero society scenarios. The CREDS 

modelling framework (Figure 11) includes four sectoral models (Table 2).8 The UK TIMES 

model integrates these into a UK-wide energy system. The models have been 

harmonised through consistent high-level assumptions, such as future changes in 

population, economic growth, and household size (varying by scenario). In addition, 

interactions between the sectors have been captured through comparing demand 

profiles within specific sectoral models. For example, manufacturing levels in each 

scenario depends on the amount of construction activity in the built environment and the 

number of vehicles manufactured for use in the travel and transport sector. 

 

 

 Figure 11. CREDS modelling framework 
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Table 2. Models used for each of the sectors 

Modelling focus Model 

Overall energy system UKTM (UK TIMES model) 

The built environment 
UK NHM (national household model) and a 

bespoke non-residential buildings model 

Travel and transport 
TEAM-UK (transport energy air pollution model 

for UK) 

Work and industry 
Hybrid UK MRIO (multi-regional input output 

model) 

Food and land use 
Hybrid UK MRIO (multi-regional input output 

model) 

 

Translating scenario narratives into models 

The scenario narratives provide a high-level description of each plausible future along 

with suggestions of what four different sectors (the built environment, travel and 

transport, work and industry, and food and land use) could be like in 2050. Using these 

qualitative descriptions as a starting point, the net zero society project team worked with 

modellers to develop a set of evidence-based model inputs for each sector, varying by 

scenario (Annex 4). High-level assumptions applicable across the sectors, such as 

economic and population growth, were also defined for each scenario, drawing on 

different projections from the Office for Budget Responsibility and the Office for National 

Statistics.111,112 The sectoral inputs were used to run sectoral models. These models, 

alongside the pre-defined high-level assumptions, were fed into the UK TIMES model 

(UKTM). UKTM is a technology-rich cost-optimisation model of the UK energy system 

developed by UCL and BEIS for decarbonisation scenarios. 

The quantitative inputs for the sectoral models and the high-level assumptions by 

scenario are presented alongside the scenario narratives in the following section 

(Chapter 3). The parameters consist of a set of assumptions for each of the four sectors 

described earlier, as well as cross-cutting macro-economic assumptions that influence 

multiple sectors. For example, changes in household size and income affect: car 

ownership, demand for housing, and the composition of diets. Four sector-specific 
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groups of parameters were identified in the scenario narratives as qualitative factors that 

could possibly be translated into quantitative inputs for modelling. Not all qualitative 

assumptions were ultimately represented in the models (because they did not fit into the 

specified models or there was a lack of robust evidence available to quantify these factors 

appropriately). However, the full set considered are listed below. 

Each parameter could be set at one of five levels: low, medium-low, medium, medium-

high, and high. The parameters for each scenario were: 

• Cross-cutting     Gro th in G   per  apita  rate of  hange in the UK’s gross 

domestic product divided by its population. 2) Household size: the average 

number of individuals living in a UK household. 3) Household disposable income: 

the average income per household after taxes and other deductions. 4) Number 

of households: the total number of households in the UK. 

• Built environment: 1) Floorspace per person: the UK’s   ilding floor area divided 

by its population. 2) Home working: the use of computers to work remotely rather 

than from the office, increasing energy use per household, expressed as total 

number of business trips. 3) Insulation and energy efficiency: measures to prevent 

heat loss from a building and reduce energy use per household for a given energy 

service such as space heating. 4) Data processing demand: use of computing 

particularly through data centres increasing total final energy demand. 5) One 

person households: the number of households occupied by just one individual. 

• Travel and transport: 1) International travel and aviation: travel that crosses the 

UK borders expressed in trips per capita and trip lengths. 2) Virtual interactions: 

communication through the use of remote and digital media, resulting in the 

overall reduction in motorised miles per person, expressed as percentage 

decrease in trips per capita. 3) Autonomous vehicle uptake and use: the rate of 

adoption of autonomous vehicles as well as their occupancy, their size, and 

whether vehicles are shared. Higher uptake can increase trip length, due to lower 

costs, and also influence vehicle size and occupancy, depending on how each 

society is likely to use the technology. 4) Active lifestyles: ways of living that involve 
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a lot of physical activity such as cycling and walking, reducing motorised miles per 

person, expressed as a shift in distance travelled from x to y modes, by trip length 

category. 5) Shared travel options: sharing of transportation by a group of people, 

reflected in vehicle occupancy rates, expressed as a shift in distance travelled from 

x to y modes, by trip length category. 6) Urbanised populations: the number of 

people living in cities, which affects trip length and mode share.i 

• Work and industry: 1) Sharing economy: a system where resources such as 

equipment, vehicles and land are shared among individuals, reducing the share 

of man fa t ring in the UK’s G  . 2) Make do and mend: maintaining the 

condition of goods so that they are in use for as long as possible, reducing the 

share of man fa t ring in the UK’s G  , expressed as product longevity. 3) 

Reshoring of manufacturing: returning the production of goods back to the UK, 

reflected as an increased share of manufacturing in domestic GDP accompanied 

by reduced imports. 4) Automation: use of digital technologies to control 

machinery without, or with less, human input (this parameter was not used in the 

modelling). 5) Resource consumption: the  o ntr ’s use of resources (such as 

energy, water and materials) divided    the  o ntr ’s pop lation. 6) Rebound 

effects: behaviours emerging in response to energy-saving measures that negate 

or reduce those energy savings (this parameter was not used in the modelling).  

• Food and land use: 1) Meat consumption: changes in the amount of meat 

consumed as a proportion of total daily calories. 2) Reliance on food imports: the 

a ilit  of the UK’s o n food prod  tion to meet domesti  demand for food, 

measured as the value of food production divided by the value of food 

consumption. 3) Alternative proteins uptake: replacement of red meat with 

cultured equivalents, measured as the market share of cultured meat. 4) 

Afforestation: the annual rate of tree-planting. 5) Greenfield development: 

property construction on previously undeveloped land (this parameter was not 

used in the modelling). 6) Food waste: the amount of discarded food that was 

 
i Urbanised population parameter was used for both the travel and transport sectoral model and the built 
environment sectoral model. 
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otherwise suitable for consumption expressed as percentage change in the 

amount of food wasted (of the waste that is avoidable). 

The full set of modelling inputs by sector and scenario, including a rationale for how the 

assumptions vary by scenario, is available in Annex 4. Examples of how levers were set 

within each sector are provided in tables throughout Chapter 3. 

In addition to considerations for individual sectors, we used qualitative systems thinking 

maps to explore interactions between sectors to ensure the scenarios were represented 

as coherently as possible. More detail on this is provided at the end of Chapter 3. 

Throughout the modelling process, quality assurance procedures were followed to check 

for errors and ensure that modelling inputs and outputs were suitable and supported by 

experts. The process included meetings with government officials with expertise in 

specific sectors to review levers and assumptions, discussions with government analysts 

to select appropriate scenario assumptions (such as economic growth and end-use 

demands), and both internal and external reviews of modelling assumptions and outputs. 

We have implemented the modelling exercise using state-of-the-art and technically 

robust tools and methods, used by both leading academic groups and government 

departments, but as with any modelling exercise there are some limitations and aspects 

that could be accounted for in future work. As a key example, one limitation is that 

technology cost reductions are the same across all scenarios and are not driven by 

increased uptake, despite there being evidence of this, at least at the global level. This is 

discussed further in Chapter 4.
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Our futures 

What might life in the UK be like in 2050? What are the 

implications of different futures for four key sectors in society (the 

built environment, travel and transport, work and industry, and 

food and land use)? How might events over the next few decades 

affect the path to net zero? This section aims to answer these 

questions by describing and illustrating the four net zero society 

scenarios. It sets out the scenarios in narrative form, which can 

help the reader conceptualise these different plausible futures. 

These narratives, and the implications discussed in the next 

chapter, can help policy makers and shapers anticipate the 

different expectations, attitudes, and behaviours of the future UK 

population. 

 

3.1 Introduction 
As discussed in the previous section, the net zero society scenarios were generated to 

create four plausible futures spanning two axes: 

• Social cohesion and institutional trust: This axis is concerned with long-term 

uncertainty over the strength of connections between different social groups along 

with the levels of trust in institutions (including businesses, local/national 

governments and intergovernmental organisations). 

• Economic growth and technological progress: This axis is concerned with long-

term uncertainty over the level and stability of economic growth along with the 

pace of development and adoption of new technologies. 

A summary of the four scenarios that were developed are shown in relation to these axes 

below in Figure 12. It is important to note that these positions across the two axes were a 
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starting point for developing the scenarios; each possible future encompasses a wider 

range of critical uncertainties (highly important but highly uncertain potential future 

changes) so the representation below is a simplified two-dimensional plot of a more 

complex multi-dimensional space. 

 

3.2 Scenario summaries 
Below are narrative summaries of the scenarios followed by visual representations of 

levels of growthi for key aspects of society for each scenario. 

 

 
Figure 12. Summary of the four net zero society future scenarios  
  

 
i Growth levels are: low, medium-low, medium, medium-high or high 
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 Self-preservation society  
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3.3 Full scenarios 
This section includes the four full scenarios combining both the qualitative narratives and 

the quantitative parameters derived from these narratives. 

 

Scenario narratives 

The narratives for each scenario include an overview, a description of what UK society 

could be like in 2050 in that scenario, and an exploration of how different sectors (the 

built environment, travel and transport, work and industry, and food and land use) could 

have developed by 2050. Each scenario also includes some visualisations of the 

parameters derived from the narratives for each of these four sectors. 

As mentioned previously, the scenarios were developed to meet three core principles: 

• Plausible: Scenario end states should feel like they could happen by 2050 and the 

future changes depicted in an individual scenario should feel coherent. This 

requires narratives to consider what might happen between now and 2050. 

• Stretching: Scenarios should feel stretching and, in some cases, uncomfortable, 

diverging from what policy makers consider to be the ‘  siness as  s al’ tra e tor   

• Answer important questions: The scenarios should be designed to help answer 

key questions for government, such as: 

o What are the possible range of outcomes that could come from identified 

critical uncertainties and how can these be taken into account during 

planning? 

o What if society starts to evolve in a way that increases (or decreases) energy 

demand significantly beyond current assumptions? What would the 

implications be for meeting net zero if that trend continues? 

o What do decision makers who are considering supporting a particular 

societal change need to know about the wider benefits and costs? 
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o What will be needed in the wider system to ensure that possible negative 

impacts of any transitions are abated and positive impacts augmented? 

To meet these principles and to construct a realistic view of possible future societies, the 

narratives are deliberately broad and encompass areas outside of the typical 

decarbonisation policy areas. As the societal change evidence review (Annex 2) 

indicates, taking a wide view of a complex system can help to identify elements that could 

have a significant, and sometimes unexpected, impact. Some societal changes outside of 

those typically receiving greatest focus (usually energy generation, manufacturing and 

transport) could have major implications on emissions. For example, a rise in 

cryptocurrency could result in higher energy demands, if current designs for them 

remain. 

As these scenarios are designed to stretch and test policy thinking, they are deliberately 

extreme and divergent. The scenarios are neither predictions nor aspirations. It is likely 

that future UK society will contain a blend of elements from across the scenarios. There 

are also many permutations that have not been presented that are equally plausible and 

likely. All the scenarios described are illustrative of possible future societal changes. 

Although there are sometimes some suggestions for what could cause the changes being 

described, these are not considered definite nor the only way such a change could occur. 

Domestic and international events can influence society and the likelihood of reaching 

net zero targets. The scenarios below do not rely on the occurrence (or lack of) specific 

critical events to reach their 2050 end state. However, there are such events that could 

expedite the path towards a future similar to those presented in the scenarios and other 

events that could make some of the scenarios implausible. Additionally, each scenario 

varies in how resilient it is to shocks (such as extreme weather events or supply chain 

disruption). 

 

Scenario notes 

As mentioned previously, the scenarios developed for this report focus on two main axes 

(social cohesion and institutional trust and economic growth and technological progress) 
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but combine other identified critical uncertainties to create a richer and more cohesive 

future world. For the full set of drivers of changes and axes of uncertainty identified for 

this report, see Annex 3. 

We created each scenario by assuming different theoretically possible combinations of 

axes. These scenarios do not represent the only possible combinations of axes, nor are 

they always the most plausible. Instead, they are designed to be very different from each 

other, so are useful for testing our assumptions. More optimistic scenarios, where all 

societal changes are positive, are possible. However, we have deliberately included some 

aspects in each scenario that most people will find negative to make them useful to stress-

test policy against. 

At the start of each scenario narrative, we provide some detail on the uncertainties 

included and the how we chose the combinations included. Importantly, these scenarios 

are not predictions and make no claims about what could cause the societal changes 

outlined. Instead, they are an exercise in asking: what if X and Y were true in 2050? There 

is no ‘right answer’ within the scenarios, instead they illustrate the impacts of different 

possible changes. 

Embedded within the scenario narratives are a series of infographics showing how key 

parameters change in each scenario relative to the other scenarios (low, medium-low, 

medium, medium-high, or high). In some cases, where quantification is straightforward 

and values are easy to express (as an average, percentage share, or percentage growth 

by 2050), we have provided the numbers used in our analysis. This is provided for the 

convenience of readers keen to understand in more detail what assumptions have been 

made while they are reading these narratives, but a more comprehensive set of 

information on these parameter values is provided in Section 3.5 and in Annex 4. 
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Atomised society 

 

 

How we developed this scenario 

We created this scenario by assuming higher economic growth happened at the same 

time as lower institutional trust and more individualistic attitudes. The experts who 

participated in our scenario development workshops suggested that higher economic 

growth in this scenario could have been driven by rapid technological change and higher 

consumption. More dispersed living in larger suburban homes could be consistent with 

higher economic growth and households being more separated from their local 

communities, particularly when combined with use of advanced digital communications 

platforms that allow people to socialise from their home. Our experts also felt that, while 

everyone was likely to see some income growth, the lower levels of trust in this scenario 

were more likely to be associated with higher levels of inequality, with diverging lifestyles 
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between low- and high-income households. In terms of what this combination of axes 

means for energy use, people generally enjoy more affordable goods, services and 

experiences (such as foreign travel) often enabled by technology. Individualistic attitudes 

mean people are less concerned with any downsides of consumption. 

 

Life in the atomised society 

The UK has experienced a period of economic growth, fuelled by technological 

innovation. For people on higher incomes, life in 2050 is good, but those with lower 

incomes have been disproportionately affected by the impacts of climate change. Those 

who are struggling financially express deep resentment towards those with greater 

wealth. The population has become more widely dispersed across urban, suburban and 

rural areas due to greater digital connectivity. People are increasingly living in virtual 

‘bubbles’, which has reduced the variety of individuals they encounter; this has created 

mutual suspicion between groups. 

 

Living conditions have generally improved, but improvements have been maintained at 

the expense of the environment. Lowering emissions is not a priority and, even if it were, 

there is no consensus on how to do so. This has resulted in high levels of consumption, 

which have placed a strain on resources. Technological progress and generally benign 

economic conditions have led to improved living standards for the better off (who 

account for the bulk of energy use) and the middle classes. Those on lower incomes have 

not experienced the same benefits and income inequality has increased in the decades 

leading up to 2050. Other inequalities, including regional inequality and digital inequality 

(unequal access to and/or familiarity with technology for some groups), also remain. 
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However, new technology has driven 

improvements in public sector services 

(including the benefits systems, 

healthcare, and social care). Digital 

literacy has also improved, with most 

individuals managing to keep up with the 

rapid pace of change. 

Society is spending more time online and 

this has led to fragmentation and less 

active lifestyles, with those who are 

unable to afford to travel using the 

immersive metaverse as a form of virtual 

escapism. This has had some knock-on 

impacts on the overall health of the 

population, with more sedentary lifestyles and time spent online in virtual environments 

impacting on both physical (primarily cardiovascular and metabolic) and mental health, 

placing strain on healthcare systems, and impacting the productivity of the workforce. 

Again, the poorest in society are disproportionately affected, with those with greater 

wealth being able to access treatments that improve longevity. 

Automation of work has also been widespread, but the benefits of automation have not 

been distributed evenly, largely accruing to the owners of technology rather than the 

whole workforce. Upskilling and retraining initiatives have mostly failed to keep pace with 

the march of automation, leading to significant levels of precarity in work for the poorest. 

 

Sectors 

The built environment: The population has become relatively dispersed, 

with the rich increasingly living in larger homes in self-contained ‘bubbles’ 

in suburban and rural areas. There has also been an increase in people 

living alone. There has been some investment in new build homes, which 

International considerations: A breakdown in 

international cooperation has led to faltering 

global climate action with states prioritising the 

protection of their own societies and critical 

infrastructure over global commons. This has in 

turn led to increased levels of international 

conflict, particularly around competition for 

scarce resources and tensions of migration 

triggered by accelerated climate breakdown in 

the global south. Within this context of a lack of 

trust and international cooperation, many 

 ithin so iet  are  laming ‘the s stem’ (both 

governments and multinational companies) for 

the lack of equitable societal change. 
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has led to reduction in housing pressure and improved affordability. Many people are 

working from home and spending more time online, leading to increased demand for 

connectivity and data processing infrastructure. People have generally been spending 

less time in their local communities, resulting in a slow decline in local amenities.  

 

Travel and transport: Uptake of CAVs has been strong, particularly 

among the rich. The private ownership model continues to dominate, 

with only limited traction achieved for shared travel. Public transport has 

improved somewhat over the years, particularly between regions by 

high-speed rail. However, high fares have excluded the poorest from the network and 

competition from CAVs means usage is not as high as it could be. Flying (for leisure, in 

particular) has grown, offsetting some of the benefits of lower carbon technologies in 

aviation. The rich are travelling further afield, but poorer people are exploring new 

destinations in neigh o ring  o ntries   ome of the traditional ‘holida  in the s n’ 

destinations of the 2020s have become increasingly unappealing due to extreme heat.  

 

Work and industry: Although there is better management of products 

across their entire lifecycle, consumption has remained high and 

technological obsolescence remains. In part, this is due to furious 

international competition to create the ‘next big consumer tech’. It is also 

caused by people becoming less concerned about throwaway culture thanks to better 
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recycling solutions. International conflicts and progress in automation have led to some 

reshoring of manufacturing. There is a thriving economy for goods and services in the 

real and virtual worlds, with cryptocurrencies playing a growing role among those with 

less confidence in the global financial system and central banks. 

 

Food and land use: Tech advances have ushered in greater dietary 

choices, including for meat-free protein. Cultured meat is widely available 

and, after initial hesitance, has been widely accepted by consumers as an 

acceptable alternative to farm-reared meat. In some wealthier urban 

areas, vertical farming has been adopted to provide locally grown food. Environmental 

degradation has significantly impacted biodiversity and there is less productive land 

available. However, tech solutions, such as genome-edited crops or robotic pollination, 

have preserved some self-sufficiency in food production. 
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Metropolitan society 

 
 

How we developed this scenario 

We created this scenario by assuming higher economic growth, increased availability of 

technology, higher institutional trust, and greater social cohesion within geographical 

areas all coincide in 2050. The experts who participated in our scenario development 

suggested that this could be a scenario in which dense, liveable cities thrive, providing 

both economic growth (through agglomeration) and a sense of local community. More 

infrastructure would be needed to support this urban densification, but this investment 

would be supported by higher levels of economic growth. Our experts also suggested 

that a pla si le d nami  in this  orld  o ld  e those living in r ral areas feeling ‘left 

 ehind’  res lting in a la   of  ohesion between areas but high levels of trust within local 

communities. In terms of what this combination of axes means for energy use, there is a 
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tension between the sustainable lifestyles enabled by cities (such as low car use) and the 

higher levels of consumption facilitated by higher incomes. This suggested that there 

would be a general preference for changes to activity that are facilitated by infrastructure 

or ‘ ehind the s enes’ pro esses  s  h as material-efficient supply chains), rather than 

people choosing to consume less. 

 

Life in the metropolitan society 

Economic growth and technological change have delivered improvements in living 

standards for most, although inequalities remain. There is a strong sense of community 

within the growing, diverse urban population and also within rural areas. However, there 

are divisions between these two communities, as rural populations resent the increased 

funding for urban areas (where new infrastructure is thought to have the biggest 

economic impact), which is not matched by similar investment in the countryside. 

Through technological advancements, focussed on efficiency, GDP growth has been 

in reasingl  ‘de o pled’ from emissions, energy demand and resource extraction. An 

agenda of infrastructure renewal has been largely realised, with significant upskilling 

programmes to support the 

transition towards ‘green 

economy’ sectors and to address 

the impacts of widespread 

adoption of automation 

technologies across many 

industries. However, the focus on 

construction, higher levels of 

disposable income and availability 

of exciting new consumer 

technologies mean energy 

consumption and material use is 

relatively high. 

International societal considerations: This world is 

characterised by generally strong levels of 

international trust and collaboration around meeting 

climate targets and accommodating those displaced 

by climate impacts. States have worked in 

cooperation to drive and scale a range of 

technologies to mitigate the most severe impacts of 

climate change and minimise conflict around scarce 

resources. There is a strong and globalised economy 

served by complex global supply webs, with little 

reshoring of manufacturing to the UK, but supply 

chains remain somewhat fragile, fragmented, and 

vulnerable to external shocks. 
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Centralised government makes use of well-regulated and thoroughly tested artificial 

intelligence to support decision making. Widespread belief that this makes decisions 

fairer and more impactful, alongside other efforts to improve equality, has led to greater 

political engagement. However, some older people find the rapid pace of change 

exclusionary. 

 

There is a better balance between resource consumption and rates of replenishment. 

Much resource reduction is data-driven and automated, making it easy for individuals to 

choose products that lower their material and carbon footprints. But this does not remove 

the temptation to buy more products (especially those with well-publicised sustainable 

production and supply chains). This leads to a rebound effect, with resource consumption 

initially dropping before rising again. 

 

Sectors 

The built environment: Aside from ongoing devolution to large city 

regions, decision making remains largely centralised. Funding is 

channelled towards urban areas to drive economic growth with significant 

investment in the ‘greening of  ities’  designed to allo  eas  a  ess to 

essential services close to home. This attracts many to compact urban living, often in 

smaller households, but those in rural areas feel that they have been neglected and are 

often living in older houses with less access to modernised services and amenities. Most 

urban and rural homes are served by good and effective digital infrastructure, with some 

people doing hybrid work from their homes and local hubs. 
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Travel and transport: Investment in convenient and low-cost micro-

mobility and public transport encourages urban dwellers to forgo short 

car trips. CAVs are widely available in urban and rural areas and, although 

some private ownership remains, they tend to be used as on-demand 

shared services for domestic travel. Flying is still used, mostly internationally. However, it 

is less financially competitive and less socially acceptable for domestic travel. Zero carbon 

flying technology has recently become available but is still relatively high cost. There are 

better integrated rail services, making travel cheaper and easier, although mainly within 

or between cities. Remote working and telepresence technology are available and used 

widely, but many people still value face-to-face interactions in both work and leisure.  

 

Work and industry: Consumption continues to drive economic growth, 

via a mixture of physical products and intangible services. Although repair 

and mend culture has not taken off, circular economy measures are widely 

in place behind the scenes. Products and services are data rich, and it is 

possible to track provenance and product lifecycles using innovative technology 

combinations such as blockchains, Artificial intelligence (AI) and the internet of things, 

reducing the environmental impacts of continued consumption. AI technology is now 

embedded across the economy to drive efficiency in resource usage and all new products 

are required to account for full lifecycle resource and emissions implications. People do 
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not often make consciously sustainable choices, but algorithms help ma e ‘greener 

de isions’ easier. 

 

Food and land use: A greater focus on protecting the natural 

environment has provided co-benefits, including for public health and the 

economy (for example, through increases in ecotourism and greater 

availability of natural resources, such as water). Progress with rewilding 

has been mixed, with tensions between supportive urban elites and rural communities 

 ho feel threatened    loss of  hat the  see as ‘their’ assets  Significant advances in 

agricultural tech, such as genome editing and agricultural robotics, have led to reductions 

in land and pesticide use. Organic farming has also seen some growth with the 

combination of low- and high-tech approaches improving food self-sufficiency. Diets 

have broadly adjusted for improved sustainability with increased uptake of more plant-

based diets and, after initial public hesitancy, cultured meat. There are concerns over the 

medium to long term implications of a shift to more synthetic diets, particularly around 

loss of micronutrients. Organically farmed meat is a rare, somewhat unaffordable, luxury 

item. Many livestock farmers have found their businesses are no longer profitable and 

have made use of reskilling programmes to move into other careers. 
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Self-preservation society 

 

 

How we developed this scenario 

We created this scenario by assuming lower economic growth occurs alongside lower 

institutional trust and social cohesion. The experts who participated in our scenario 

development felt it was possible that the UK could fail to achieve higher economic and 

technological growth than experienced recently for various reasons. In the future, our 

experts saw this contributing to reductions in social cohesion and lower trust in 

institutions. Although social cohesion overall is low in this society, our experts suggested 

that this could lead to stronger bonds within smaller groups and families, which could 

have certain benefits, such as for caregiving. They also felt that this scenario could have 

some positives for those within society who may feel overwhelmed by rapid change, and 
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that a scenario in which not much has changed since today could be attractive to some, 

particularly some older people. In terms of what this combination of axes means for 

energy use, consumption levels would be likely to stay relatively high in a scenario such 

as this, without broader societal changes such as community infrastructure or 

technological efficiencies that might support consumption reductions. 

 

Life in the self-preservation society 

Since the early 2020s, there has been low overall growth and limited technological 

advancement. Social divisions have emerged following a period of political, societal and 

economic turbulence. Centralised governance dominates and there are regions that feel 

disenfranchised. Voter turnout is low and politics has become highly polarised. Some 

have been attracted to extreme political positions. People gain a sense of community and 

identity from these fragmented groups that they struggle to find in wider society. 

GDP growth continues to be prioritised as a key measure, but there is a failure to achieve 

it. There have been cycles of boom and bust, recessions and stagflation to contend with 

over three decades. Income distribution is similar to that of 2020s with relatively high 

levels of inequality. There is limited overall growth, so the rich have not become vastly 

richer as everyone has seen their incomes squeezed. 

 

There has been slow technological progress. For some in society, there has been growing 

unease around the products and services of ‘ ig te h’ companies. This was fuelled by 

growing incidents of data breaches, fraud, misinformation, and other problematic online 

behaviours that characterised much of the 2020s and triggered increasingly widespread 

backlashes during the 2030s. Artificial intelligence is tightly regulated and has its uses 

carefully controlled following a series of high-profile cases of misuse, discrimination, and 

accidents. Some have abandoned big tech in favour of smaller niche (and often less 
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regulated) communication and 

collaboration platforms, which has in 

some cases increased fragmentation 

and belief in conspiracy theories. 

While some think more extremist 

political candidates could bring 

change, others are opting to stay 

disconnected and live their lives 

offline, especially younger 

generations, who are disillusioned by 

perceived stagnation. Although the 

decades to 2050 have been 

challenging for society as a whole, the relative lack of radical change has felt more 

comfortable for some in older generations. 

 

Sectors 

The built environment: High crime and lack of investment in infrastructure 

have made city centres less attractive, but the population in the suburbs 

around cities grows so the overall urban population remains high. The 

challenging economic backdrop has impacted the pace of building new 

homes, with demand generally outstripping supply in many areas. Overall, there are 

fewer people living alone than in previous decades. While older generations prefer rural 

areas, younger ones are increasingly moving to the suburbs. Although incipient, younger 

generations are increasingly opting for off-grid and self-sufficiency living, and there has 

been some increase in cohabitation and multigenerational living to make ends meet. 

International societal considerations: Ongoing 

mistrust and geopolitical and economic tensions 

between nations has acted as a brake on achieving 

the global consensus on the protection of 

environmental commons. Many within society are 

blaming multinational companies for the lack of 

equitable societal change. The UK remains reliant 

on imported goods, but geopolitical tensions have 

resulted in a global protectionist economy and 

supply chains are vulnerable to external shocks. 

Although plans are in place to reshore 

manufacturing, this has so far been limited. 
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Travel and transport: Transport options are fragmented and 

disconnected outside of major cities. Within cities, urban transport is 

placed under strain through lack of investment. Some towns and cities 

have seen moderate growth in low-tech transport infrastructure, especially 

for walking and cycling as many more citizens have opted for these as their primary means 

of transport. This has mainly been driven by people trying to lower their cost of living. By 

2050, CAVs have just become available to the more affluent and private ownership 

remains the dominant model. Flying has not been decarbonised and, although it remains 

attractive for those that can afford it, some people are becoming increasingly priced out. 

 

Work and industry: Some types of work have been automated, but a 

significant proportion of the population is still working in face-to-face 

service and manual roles. Some parts of the economy have embraced 

mutual exchange of goods and services as an alternative to traditional 

payments. Remote working is still an option for those employed in higher paid 

‘knowledge work’ and this is done both from home and from local shared workspaces. 

Repairability remains low. Many goods are still designed with inbuilt obsolescence and 

‘green ashing’ persists. Many people opt to buy new products because repair remains 

more  ostl  than repla ement    t a ‘ma e do and mend’ attit de is prevalent among 

those who have chosen to adopt more off-grid lifestyles. 
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Food and land use: Climate events and lack of progress on new 

technologies have put greater pressure on agriculture. Some farms have 

become unviable (exacerbated by extreme weather events like drought 

and flooding)  in reasing the UK’s relian e on imports  B t a andoned British 

farms have also created opportunities for positive land use change such as rewilding and 

afforestation. As a result, more people can enjoy recreational use of land and rural 

communities in some areas are better able to support themselves through ecotourism 

and increased availability of some natural resources (such as lumber or foraged foods). 

Meat consumption has remained relatively stable since the 2020s and cultured 

alternatives have largely failed to take off. Demand is primarily being filled by intensively 

farmed meat, but organic options are available for those that can afford them. 
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Slow lane society 

 

 

How we developed this scenario 

We created this scenario by assuming lower economic growth coincides with higher 

institutional trust and lower individualistic attitudes. Our experts felt lower growth could 

have been caused, in part, by antipathy towards consumption, which is perceived by 

some as linked to climate change. To create this scenario, we imagined what might need 

to be true for low growth and higher cohesion to happen at the same time. Often this 

meant ass ming  hanges  hi h improved  iti ens  ell eing   t didn’t  ost a lot   or 

example, this scenario assumes a health system that uses more low-cost, preventative 

public health measures because there are limited new treatments available (both 

because of a lack of technological advancement and reduced public sector spending 

power). Our experts also suggested a 'make do and mend' culture could emerge as a 
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reaction to economic constraints, especially given the high levels of local community 

cohesion. 

 

Life in the slow lane society 

Economic growth in the UK has slowed over the last few decades. Public finances have 

been squeezed by low growth, reducing the UK’s ability to make significant strides in 

technology, innovation or infrastructure (including in transport, healthcare or education). 

This has also forced a focus on lower-tech, lower cost solutions in public services. The 

stalling of economic growth was particularly difficult for citizens in the first decade, 

especially when they compared living standards to those in other countries experiencing 

continued growth. Some people have continued to find the slow pace of change, and low 

availability of new consumer goods, frustrating. However, many citizens have come to 

accept low growth so long as the limited available resources are focussed on increasing 

health and wellbeing, improving planetary health, and reducing inequality. 

 

Wage stagnation and unfavourable economic conditions have led to reduced 

consumption and have contributed to a res rgen e of a ‘ma e do and mend’   lt re  

Given the unaffordability of goods for many individuals, local areas have established a 

shared economy for more expensive items; for example, household appliances or modes 

of transport (such as on-demand electric mini-buses) are rented rather than owned. 

Technological advances in all areas have been slow in this scenario. This means there is 

comparatively little net zero technology available, but also limited advances in other 

desirable areas, such as healthcare. Where there has been technological progress, efforts 

have been largely directed towards addressing sustainability and the wellbeing of 

society. Artificial intelligence, for example, is tightly regulated and used primarily for 
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improvements in environmental monitoring, 

delivering more efficient public transport, and 

ensuring fairer prioritisation and allocation of 

resources. 

In the late 2030s, governments began 

devolving more responsibility to local areas 

and regions, beginning with an expansion of 

city mayors, but ultimately filtering down to 

smaller towns. Given this s enario’s position on 

our key axes, we have assumed higher political 

engagement and voting at the local level, 

where people can clearly see that their choice makes a difference. This has also boosted 

localism and local engagement with strategies being shared, spread, and adopted 

between local governance and advocacy groups. 

 

Sectors 

The built environment: The population is spread across city centres and 

rural areas living localised lifestyles. To compensate for continued wage 

stagnation, many businesses have adopted shorter working weeks for 

employees. Working from home also became widely adopted across many 

industries in the 2020s, allowing many to move out of cities and into rural areas. The plan 

to decentralise the government and give more responsibility to local areas in the 2030s 

supported more compact lifestyles within cities and towns. The growing rural population 

live as sustainably as they can, but travel further and live in bigger houses, often built on 

greenfield sites. Infrastructure investment programmes were not carried out in the late 

2030s, making it challenging to deliver new homes at the pace and scale required. 

Although costly, many homes include ‘smart’ AI features, which have been normalised. 

This has resulted in better energy and resource consumption management. 

International societal considerations: 

By the early 2030s, global cooperation 

around net zero and the climate agenda 

made progress with the establishment of 

a new agreement for natural resources 

protection programme and global 

warming limits. However, despite 

improved international collaboration, 

big emitters such as China and Russia 

saw their efforts limited due to lack of 

technological progress. 



Our futures 

80 
This is not a statement of government policy. 

 

Travel and transport: The expansion of clean air zones and the 

development of more efficient public transport made private ownership of 

cars less attractive. Therefore, most individuals walk or cycle to work. There 

was a short-lived dip in short- and long-haul travel during the COVID-19 

pandemic but international travel resumed more intensely in the 2030s. However, the 

relatively high cost of flying alongside preferences for a ‘slo er’ pa e of life prompted 

more people to choose to trains and boats for long-haul travel. Even airships have seen 

a renaissance. Some people are frustrated by this slower pace, particularly where it holds 

back business productivity. 

 

Work and industry: Bigger businesses have increasingly begun 

promoting positive societal values, although many multinational 

companies have reduced trading in the UK given the low spending power 

of its citizens. The resulting gap in the market, combined with the focus on 

community and spending locally, has created a friendlier operating environment for 

smaller businesses. However, given the backdrop of low growth, no business of any size 

is thriving, and wages follow. There is a reduced choice of new products and those that 

are available are unaffordable to many people. This has led to a ‘repair first’ model and 

widespread adoption of sharing of goods and services. Many local areas are now served 

by repair shops with some additive manufacturing capabilities that are geared towards 

extending the useful life of products and serving the needs of local economies. 
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Food and land use: Climate change impacts are still felt but are mostly 

better managed through adaptation measures. Regions have become 

more effective at meeting the triple challenge of balancing carbon 

reduction, biodiversity improvements and food production maintenance by 

finding the land use mix that works best in each landscape. More people enjoy access to 

protected nature zones. More food is grown in the UK for domestic consumption. Perhaps 

in part driven by lower incomes, meat consumption is low, and many people have 

transitioned to plant-based diets. Cultured meat has failed to gain traction with initial 

hesitance becoming widespread resistance that could not be overcome by businesses in 

unfavourable economic conditions. 
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3.4 Sector comparisons 
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3.5 Translation into quantified ‘levers’ 
This section sets out how the scenario narratives have been translated into quantified 

‘levers’. Levers are inputs to sectoral models that can vary by scenario. These levers 

collectively determine ea h s enario’s demand and technology availability. They enable 

our assessment of how net zero could be met in each scenario, which is covered in the 

next chapter. This section is most likely to be of interest to readers with a technical interest 

in the detail of the methods and assumptions used in the project. 

Below, we cover a set of cross-cutting inputs, followed by inputs into our four sectoral 

models: the built environment, travel and transport, work and industry, and food and land 

use. For each sector, we also describe some of the  e  se toral model ‘a tivit ’ o tp ts 

that feed into the energy system model, UKTM, as energy demands. 

 

A note on the base year for sectoral models 

The choice of base year for modelling data is not straightforward, given the disruptive 

effects of the COVID-19 pandemic on society and the economy in 2020 and 2021. It is 

also not possible to use 2022 as data are usually finalised and published with a lag of 

several months. We have therefore opted to use 2019 as the base year for most modelling 

data. However, economic indicators have been sourced from March 2022 OBR 

projections, which account for the effects of the COVID-19 pandemic. The scenario 

narratives and related modelling input trajectories also aim to account for the wider 

effects of the pandemic in some way (for example, by explaining its effects on future 

digital communication). 

 

Cross-cutting levers 

Some high-level aspects of 2050 were assumed to stay consistent with current predictions 

across all the scenarios (for example, population size). However, there were other 

important overarching societal variations between the scenarios, which we translated into 
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a series of variable cross-cutting levers (such as GDP and income growth, and 

geographical population distribution). These cross-cutting levers were used in all the 

sectoral models and UKTM. 

The tables below illustrate some of the key levers to illustrate our approach. These tables 

 over the high and lo  ‘settings’ for ea h lever   hi h s enarios  ere  hosen  a rationale 

for this choice, illustrative values, and a summary of the evidence used. The cross-cutting 

table (Table 3) also includes a description of how each variable feeds through in the 

sectoral models. The full detail is covered in Annex 4.
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Table 3. Illustrative set of cross-cutting levers, used consistently across the sectoral models and UKTM (more detail is provided in 
Annex 4) 

Cross-cutting input lever settings  
(based on OBR (2022) Economic and fiscal outlook — March 2022; ONS population) 

Lever 
(Unit) 

Current 
values 

Highest Lowest 
Examples of how these feed into demand 

Scenario Value Rationale Scenario Value Rationale 

Annual 
average 
GDP per 

capita 
(average 
annual 
change 

2022–2050) 

£31,793 
(2021)113 

At Soc +2.8% 

Higher 
economic 
growth is a 

defining 
feature of this 

scenario, 
drawn from 

one of the two 
core scenario 

axes. 

SL Soc +0.3% 

Lower 
economic 
growth is a 

defining 
feature of this 

scenario, 
drawn from 

one of the two 
core scenario 

axes. 

The built environment: Broadly, more growth means more 
construction and more emissions. 
Travel and transport: Growth is still coupled to freight and 
passenger transport, although there are limits. 
Work and industry: Broadly, more growth means greater 
industrial output and more emissions (all else being equal — 
circular economy measures could break this link). 
Food and land use: GDP (and therefore income) affects 
household spending patterns on food.  

Average 
household 

size 

2.4 
(2022) 

SL Soc 
2.6 

(+8.3%) 

This scenario 
has higher 

levels of trust 
and lower 

incomes, with 
more people 

living together 
in bigger 

households. 

At Soc 
2.1 

(-13%) 

This scenario 
has lower 

levels of trust 
and higher 

incomes, with 
more people 
choosing to 

live alone or in 
smaller 

households. 

The built environment: Bigger households use less energy and 
water per person than smaller households.114 
Travel and transport: More single households increase 
household car ownership and use. 
Work and industry: Smaller households are associated with a 
higher floorspace build rate. 
Food and land use: Household size can affect household 
spending patterns on food.  

Household 
disposable 
income per 

capita 
(average 
annual 
change 

2022-2050) 

 

  
 £31,000 

(2022) 

At Soc +2.1% 

Higher 
incomes 
linked to 

higher levels 
of economic 

growth, which 
is a defining 

feature of this 
scenario (see 

above). 

SL Soc +1.1% 

Lower 
incomes 

linked to lower 
levels of 

economic 
growth, which 
is a defining 

feature of this 
scenario (see 

above). 

The built environment: Increased capacity for investment and 
more construction. 
Travel and transport: Disposable income affects household car 
ownership and direct link to household car use. Increased 
income has been a main driver of demand for aviation.26 Income 
influences car distance travelled and van traffic.115 
Work and industry: Household spending is the largest source of 
consumption in the economy, which relates to emissions. 
Food and land use: Changes in disposable income determine 
peoples’ a ilit  to follow healthier diets. Inequality drives greater 
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consumption of processed foods, and less consumption of fruit, 
vegetables, red meat and oily fish.116 

Urbanised 
populations 

in 2050  
(% of total 
population 

in urban and 
suburban 

areas) 

84% 
(2021)117 

Met Soc 87% 

Investment 
and funding in 

urban areas 
attracts many 
to compact 
urban living. 

At Soc 82% 

The 
population is 

more 
dispersed, 

with the rich 
choosing to 

live in 
suburban and 

rural areas. 

The built environment: Changing demographics can affect 
demand for new homes. 
Travel and transport: More dispersed populations can be 
associated with higher car ownership and longer trip distances. 
Work and industry: As a population becomes increasingly 
urbanised, demand for construction increases.118 
Food and land use: Urbanisation can be a key driver of 
agricultural demand, and reduced proportion of people living in 
rural areas leads to a shortage of agricultural workers and 
increases agricultural land conversion. 
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The built environment 

Key determinants of energy demand in buildings include the internal temperature, and 

total floorspace. Below are details of how these are assumed to vary across the scenarios. 

 

 

 

 

Figure 13. Mean internal temperature (degrees Celsius) for comfort in 2020–2050 in the four 
net zero society scenarios (top) and floorspace (million square metres) in the non-domestic 
buildings sector in 2020–2050 in the four net zero society scenarios (bottom) 

Please note: In this graph, the atomised society line is overwritten by the self-preservation society line 

 

    

    

    

    

    

    

    

    

    

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
e

a
n

 in
te

rn
a

l 
te

m
p

e
ra

t 
re

   
C

 tomised so iet  etropolitan so iet  elf preservation so iet  lo  lane so iet 

 

   

   

   

   

    

    

    

    

    

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
lo

o
rs

p
a

 e
  m

il
lio

n
m

 

 tomised so iet  etropolitan so iet  elf preservation so iet  lo  lane so iet 



Our futures 

92 
This is not a statement of government policy. 

Focussing on domestic buildings, the internal temperature is a function of both the 

thermostat temperature and the heat loss of the building. Poorly insulated buildings cool 

down quicker and so have a lower mean internal temperature. We have not made any 

specific assumptions about the effects of global warming on indoor temperatures in each 

scenario, because of significant uncertainties on how this would manifest across seasons, 

but it is likely that this would affect both heating and cooling demand in the UK. 

Indoor temperature in the atomised society follows historical trends by increasing to 

19°C in 2050 (Figure 13, top), leading to higher energy demands. The other scenarios 

see a reduced average indoor temperature by 2050, driven by a mix of environmental 

awareness, cost pressures, and levels of insulation, varying by scenario. The 

metropolitan society has higher average incomes, which reduces the incentive to turn 

down thermostats, but this is offset by increased environmental awareness. The self-

preservation society has relatively high cost pressures and lower insulation, but also 

lower environmental awareness. The slow lane society has both high environmental 

awareness and the lowest incomes, leading to the lowest mean temperature by 2050.  

The non-domestic floorspace expands in all four scenarios, although to different extents 

(Figure 13, bottom). The largest increase is observed in the metropolitan society, by 

more than 50% by 2050, due to a preference for face-to-face working that leads to 

development of city centre office space. The atomised and self-preservation societies 

have high levels of virtual living and working, and this leads to them having the lowest 

growth in non-domestic floorspace, at just under 5% by 2050. The residential buildings 

sector is not modelled based on floorspace but uses assumptions about the average 

household size, common across all sectors, to calculate household energy use. Table 4 

sets out further details on a set of key levers and their settings for the built environment 

sector. 
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Table 4. An illustrative set of levers for the built environment sector, which have been used in the sectoral model (more detail is 
provided in Annex 4) 

Built environment input lever settings 

Lever (Unit) 
Most recent 

value 
Highest Lowest 

Scenario Value Rationale Evidence Scenario Value Rationale Evidence 

Total non-
domestic 

floorspace  

 
 

580.8 million 
m2119 

Met Soc 

871.2 
million m2  

 (+50%) 

 
Preference of face-

to-face working, 
leading to an 

increase in 
development of 

office space in city 
centres. 

CREDS report24 
At Soc / 
SP Soc 

608.1 
million m2 

(+4.7%) 

High levels of 
virtual living and 
working, leading 
to low growth in 

floorspace. 

CREDS report24 

Home working  
(Average 

number of 
commuting 

and business 
trips per 
person) 

113 (2020)120 At Soc -20% 

Home working 
more common 

with greater 
availability of tech. 

There is a mixed 
picture on longer 

term effects on 
distance travelled. 
For example, fewer 

regular trips for work 
may mean fewer 
overall trips but 
longer distances 

travelled to 
workplace.121 

SP Soc -5% 

Some types of 
work have been 

automated, but a 
significant 

proportion of the 
population is still 

working in face-to-
face service and 

manual roles. 

Urban planning 
influences the 
environmental 

impacts of 
teleworking, 

enabling 
teleworkers to 
travel less to 

access essential 
facilities.121 

Average 
household 
energy use 
(combined 

gas and 
electricity use) 

15,400kWh/year  
(2017)122 

SL Soc 
9,086 

kWh/year  
(-41%) 

Investment in 
greater energy 

efficiency 
measures. 

UK national 
household model123 

and CREDS24 
SP Soc 

13,090 
kWh/year 

(-15%) 

More people 
choosing to live off 

grid. Lack of 
investment in 

energy efficiency 
measures. 

UK national 
household 

model123 and 
CREDS24 
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Travel and transport  

Distance travelled by different vehicle types is a key determinant of energy demand in 

the transport sector. Below are details of how these are assumed to vary across the 

scenarios. 

 

 

 

 

Figure 14. Demand for road transport in billion vehicle-kilometres per year in the four net zero 
society scenarios (top) and demand for aviation in billion passenger-kilometres per year in the 
four net zero society scenarios (bottom) 
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Higher incomes, lower vehicle occupancy, and the availability of CAVs all lead to the 

highest demand for road transport in the atomised society (Figure 14, top). Higher GDP 

is also associated with more freight needing to be moved in this scenario. The self-

preservation society also has relatively high levels of travel by car, but primarily due to 

a lack of public transport and active travel alternatives. The other two scenarios see a 

reduction in travel by road transport, due to a combination of environmental awareness 

and good availability of alternatives to car travel, particularly in urban areas in the 

metropolitan society. Lower income growth and improved public transport and active 

travel infrastructure also support reductions in car travel in the slow lane society, 

incentivising people to use rail, bus services, cycle or walk where possible.  

Demand for aviation stabilises at the pre-pandemic levels in the lower-growth societies 

(self-preservation and slow lane) but increases substantially in the atomised society, 

nearly doubling by 2050 (Figure 14, bottom). Despite an increase in environmental 

awareness in the metropolitan society, high incomes and an ongoing preference for 

foreign holidays lead to relatively high increases in aviation demand in this scenario.  

Table 5 below sets out further details on a set of key levers and their settings for the travel 

and transport sector.
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Table 5. An illustrative set of levers for the travel and transport sector, which have been used in the sectoral model (more detail is 
provided in Annex 4) 

Travel and transport input lever settings 

Lever 
(Unit) 

Most 
recent 
value 

Highest Lowest 

Scenario Value Rationale Evidence Scenario Value Rationale Evidence 

International 
travel and 
aviation 
(terminal 

passengers 
from UK 
airports) 

296,658 
(2019 to 
account 
for pre-
covid 

levels)27 

At Soc 
400,488 
(+35%) 

High incomes, strong 
attachment to 
international 
holidays, and 

technology that 
enables low carbon 
flying all contribute. 

Assume an initial shift 
downwards as 

industry recovers 
followed by 

continuation of pre-
COVID trips and trip 
lengths with a slight 
increase in income 

elasticity (higher 
incomes, more 
people fly).124 

SL Soc 
341,156 
(+15%) 

Relatively low incomes, 
shifting societal preferences 

for UK holidays, and 
increased environmental 
awareness reduce flying. 
Higher pricing of aviation 

(especially for frequent 
flyers) becomes acceptable 

during the 2020s.  

Reduction in air trip 
rates (people fly less 
but stay longer) thus 

reducing 
‘h permo ilit ’125 

and ‘ inge fl ing’.126 
See CREDS low 
energy demand 

report for details.24 

Change in 
road traffic  
(percentage 

change, 
2015–2050) 

297.6 
billion 
vehicle 
miles 
driven 

(2021)127 

At Soc +57% 

The private 
ownership model 

continues to 
dominate, with only 
limited traction for 

shared travel. 

OECD data, CREDS 
shared mobility 

inquiry and 
commission.128,129 

Met Soc -17% 

Expansion of clean air 
zones and the development 

of more efficient public 
transport made private 

ownership less attractive. 
Most people take up active 

travel options to lead 
healthier lifestyles. 

OECD data, CREDS 
shared mobility 

inquiry and 
commission.128,129 

Car 
occupancy 

rate 
(average 

number of 
people per 

vehicle) 

1.6  
(2018) 

Met Soc 
2.0 

(+25%) 

Massive investment 
in shared and 

demand responsive 
transport (such as car 

clubs and ride 
sharing) lead to 

higher car occupancy 
rates and lower car 

ownership. 

OECD data, CREDS 
shared mobility 

inquiry and 
commission.128,129 

At Soc 
1.37 

(-14%) 

Individual use preferred 
option coupled with higher 

incomes means more 
individual ownership, lower 

car occupancy rates, and 
little mode shift to shared 

options. 

OECD data, CREDS 
shared mobility 

inquiry and 
commission.128,129 
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Work and industry 

Energy demand from work and industry are in large part driven by the output of those 

sectors, a proxy measure for which is Gross Value Added (GVA). Below we give details of 

how this is assumed to vary across the scenarios. 

 

 

Figure 15. Graphs showing activity in four key industrial subsectors, indexed to 2010, in 2020 
and in 2050 for the four net zero society scenarios 

 

Compared to 2010, to which the industry data are indexed in the sectoral model, 

industrial activity falls in all scenarios as well as in 2020 due to ongoing offshoring of 

manufacturing (except in the atomised society) and improvements in material efficiency 

(Figure 15 illustrates four key industrial subsectors). For example, by 2050 the slow lane 

society’s ind str  se tor is halved compared to 2010 and in the self-preservation 

society it shrinks by around two thirds. By subsector, ammonia and high-value chemicals 

dwindle most on average across all scenarios, to around a third of their 2010 levels. While 

chemicals is a large subsector in terms of its energy demand in 2010, its importance 
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decreases by 2050 as its activity levels drop by between 55% (in the atomised society) 

and 82% (in the slow lane society) over that time period.  

The main driver with the potential to offset the shrinking of the industry sector is 

reshoring. In the atomised society this adds 20% to manufacturing sector outputs by 

2050 (with corresponding reductions in imports), due to increased automation and 

global conflict, whereas in the self-preservation society this additional growth is smaller 

at 5%, with automation less of a driver. Significant reshoring does not occur in the other 

two scenarios. In addition, cement production increases in the metropolitan, atomised 

and self-preservation societies because of expanded construction, driven by economic 

growth.
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Table 6. An illustrative set of levers for the work and industry sector, which have been used in the sectoral model (more detail is 
provided in Annex 4) 

Work and industry input lever settings 

Lever (Unit) 
Most 

recent 
value 

Highest Lowest 

Scenario Value Rationale Evidence Scenario Value Rationale Evidence 

Sharing 
economy: 
renting of 
clothing 

(percentage of 
market) 

 
2% (2022) 

Met Soc 28% 

Higher use rate 
from sharing 

economy type 
approaches means 

fewer goods 
required and 

emissions savings 
from reduced 
production. 

Linked to previous 
modelling of 

available 
opportunities.24 

At Soc 12% 
Throwaway culture is 

prevalent, partially 
offset by recycling. 

Linked to previous 
modelling of 

available 
opportunities.24 

Product 
longevity 

Average 
lifetime of 

large 
appliances 
is 13 years 

(2020)24 

SL Soc 

Average 
lifetime of 

large 
appliances 
is 16 years 

(+23%)  

Repair-first model, 
with shared goods 

and services. 
Extending the 

lifetime of electric 
appliances. 

Linked to previous 
modelling of 

available 
opportunities.24 

At Soc 

Average 
lifetime of 

large 
appliances 

is 14.1 years 
(+8.5%) 

Constantly 
developing 

technology makes 
older products 

obsolete. Throwaway 
culture partially 

offset by technology-
enabled recycling. 

Linked to previous 
modelling of 

available 
opportunities.24 

Reshoring of 
manufacturing 
(Output from 

UK 
manufacturing 

sector)  

£183bn 
(2022)130 

At Soc 
£219.6bn 

(+20%) 

International 
competition and 

high levels of 
reshoring. 

Determined by 
central GO-Science 

team, advised by 
Department for 

International Trade. 

SL Soc 

No or 
minimal 
change 

from current 
values. 

Domestic 
competition and low 
levels of reshoring. 

Smaller local 
businesses thriving. 

Determined by 
central GO-Science 

team, advised by 
Department for 

International Trade. 
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Food and land use 

Calorific intake by food group, driven by dietary preferences and food availability, is a 

key metric determining energy use and direct emissions from food and land use. 

Driven by higher incomes and high-consumption lifestyles, the average calorific intake in 

the atomised society grows by around 10% by 2050. The self-preservation society sees 

a smaller increase, due to the lower levels of income growth. The slow lane society is the 

only scenario that sees a decreasing total average calorific intake by 2050, by nearly 13%. 

This is driven in large part by the reduction in meat and dairy consumption (see below), 

but also because of reduced discretionary income. The slow lane society broadly follows 

the government recommendation of 2250 daily calories (kcal) per person on average, 

 ith a ‘  ffer’ of       al to a  o nt for additional needs from more a tive lifestyles in 

that scenario.131 

By food group, the largest differences between scenarios are in meat and dairy and in 

cultured meat, the latter facing high technological uncertainty and untested customer 

demand. High levels of technological development in the metropolitan and atomised 

societies means that cultured meat starts to feature in diets by 2050, but the contribution 

is modest. Meat and dairy consumption falls most in the slow lane society, by around 

50% compared to 2020, because of environmental awareness, a preference for healthy 

lifestyles, and lower incomes (although the income relationship is not explicitly 

modelled). There is a smaller reduction in meat and dairy consumption in the 

metropolitan society (of a third from today) with higher incomes stopping further drops. 

 eat and dair   ons mption remains at toda ’s levels in the self-preservation society. 

Table 7 sets out a set of key levers and their settings for the food and land use sector. 
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Figure 16. Average calorific demand by food group in 2020 and in 2050 for the four net zero 
society scenarios (kilocalories per capita per day) 

 

 
Figure 17. Average calorific demand by food group for meat in 2020 and in 2050 for the four 
net zero society scenarios (kilocalories per capita per day)
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Table 7. An illustrative set of levers for the food and land use sector, which have been used in the sectoral model (more detail is 
provided in Annex 4) 

Food and land use input lever settings 

Lever (Unit) 
Most recent 

value 
Highest Lowest 

Scenario Value Rationale Evidence Scenario Value Rationale Evidence 

Meat 
consumption 
(percentage 
reduction in 

meat 
consumption) 

 
Red and 

processed meat 
consumption 

met the 
maximum 

recommendation 
for adults of 66g 
per day (2020)132 

 

SL Soc -50% 

Meat 
consumption is 
low, and many 
people have 

transitioned to 
plant-based 

diets 

CCC (2020) sixth 
carbon budget 

advice, balanced 
net zero pathway 

assumption.1 

SP Soc 

No/minimal 
change 

from 
current 
values. 

Meat consumption 
has remained 

stable and 
alternatives, 

including cultured 
meat, have failed 

to take off. 

Based on national diet 
and nutrition survey 

(proportion of calorific 
intake from each food 

group)132 with the 
assumption that this is 
maintained to 2050. 

Food self-
sufficiency 

(production to 
supply ratio for 
all food in UK) 

60% (2020)133 SL Soc 75% 

More food is 
grown in the UK 

for domestic 
consumption 

Based on the last 
highest food 

production-to-
supply ratio of 75% 

in 1991.133 

SP Soc 

No/minimal 
change 

from 
current 
values. 

Some farms have 
become unviable 
(exacerbated by 
extreme weather 

events like drought 
and flooding), 

in reasing the UK’s 
reliance on 

imports. 

Based on current levels 
of self-sufficiency. 

Food waste (% 
of avoidable 
food waste 

fraction) 

9.5Mt per year  
(2020)134 

SL Soc 
95,000t 

per year (-
99%) 

Elimination of 
all avoidable 
food waste.   

Extrapolation of 
recent food waste 

reduction trends to 
2050.135 

At Soc 

No/minimal 
change 

from 
current 
values. 

Current rates of 
food waste are 
maintained to 

2050. No incentive 
to reduce. 

Based on current rates 
of food waste. 
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Systems thinking across sectors 

Systems thinking is a technique that can help to understand the interactions within a 

complex system, and the potential consequences if there are changes within that system. 

It can be particularly helpful to policy makers when thinking through the wider 

implications of different policy interventions, or the impacts of different scenarios. 

Systems thinking is already being used across government in the UK, including in the net 

zero strategy.3 GO-Science has also published guidance on its use to help promote more 

widespread application in UK policy making.136 

In this project, many such systemic relationships within each sector are already handled 

by the sectoral models. However, systems thinking was also used to explore the 

interactions between different sectors, particularly where broader societal changes could 

impact more than one sector. Here we highlight a few examples to illustrate the approach. 

These are important case studies that were explicitly used in our analysis, representing 

the effects of key drivers of change within the scenarios, but there are many others that 

policy makers could consider. 

The example in Figure 18 shows how digital interactions interact with travel and heating 

demand. Guidance on reading systems maps has been published by GO-Science. 

Since remote working increased during the COVID-19 pandemic, several studies have 

shown that reductions in transport energy demand (due to less commuting and business 

travel) could be offset by increases in home heating energy demand.137,138,139 While the 

net impacts on energy use may be small, representing such a change in net zero analysis 

is likely important, as shifting energy use from one sector to another may mean a different 

energy source is used or that it is used at a different time of day. These changes may 

require different supportive policies. 

Figure 19 shows another example of how income growth and reshoring of manufacturing 

could affect both travel demand and the number of cars produced in the UK, both of 

which could increase overall energy demand. 
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Figure 18. The impacts of digital interaction on energy use, via transport and building sectors 

 

 

Figure 19. The impacts of income growth and reshoring on energy use, via transport and 
industry sectors 
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Figure 20 shows another example of how domestic food production and levels of meat 

consumption could affect land availability in the UK, which could then both increase 

residual emissions and reduce the potential for carbon removals from afforestation and 

bioenergy crop production. Taken together, this could substantially increase the level of 

direct air capture technology that is needed. 

Systemic relationships that involve competition for a limited supply of a particular energy 

source are also already captured within UKTM (the energy system model used to calculate 

how net zero would likely be met in each scenario). The diagrams shown here could be 

extended to illustrate some of these relationships. For example, if there is less bioenergy 

available, this could increase the required amount of electricity generation and hydrogen 

production. 

 

 

Figure 20. The impacts of domestic food production and meat consumption on direct air 
capture requirements, via food and land use sectors

 

 

 eat
 ons mption

 fforestation
potential

 omesti 
food

prod  tion

 esid al
emissions to

offset

 evel of   C
needed

UK land
availa ilit 

Bio energ 
prod  tion

B CC 
potential

  

 

 

 

 

 



Implications for net zero 

 
 

106 
This is not a statement of government policy. 

 

 

 
  

Chapter 4 
Implications for 
net zero 



Implications for net zero 

107 
This is not a statement of government policy. 

Implications for net zero 

 hat do these  ossi le   t re s enarios mean  or the UK’s 

emissions in 2050? How will meeting net zero differ between 

scenarios? This section presents the outputs from the models and 

discusses the energy system implications for reaching net zero. All 

our scenarios meet net zero, but some have much greater cost and 

delivery challenges than others. We also find there is variation in 

the wider impacts of meeting net zero (for example, on health), 

and in the risks of missing net zero between the scenarios. 

 

4.1 Recap of modelling approach 
As described in Chapters 2 and 3, we translated the scenario narratives into a set of 

modelling assumptions. Section 3.5 provided key examples of how the variations 

between scenario narratives were translated into a set of cross-cutting assumptions and 

detailed ‘levers’  ithin the fo r se toral models. The full detail on these assumptions is 

covered in Annex 4. 

Using the UKTM model, we then identified how net zero and interim carbon budgetsi 

could be met through rollouts of technology and energy infrastructure, given the 

demands and technology availability in each scenario. UKTM calculates the lowest cost 

way of meeting net zero and provides detailed insight on how the target is met and what 

the costs are. 

 

 

 
i Ensuring the scenarios all have roughly the same emissions trajectory means they also have very similar 
total cumulative emissions by 2050. 
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Unproven net zero technologies 

Within this chapter, we refer to commercially ‘unproven net  ero te hnologies’   hi h are 

a set of technologies that are in the early stages of development, and there is a high 

degree of uncertainty over how, whether and when they can be scaled-up and 

commercialised to deliver cost-effective emissions reductions. Key examples of these, 

including a very brief overview of the current state of development, are provided below: 

• Carbon capture and storage (CCS): CCS is broadly recognised as playing a key 

role in meeting emissions reduction targets, particularly in the context of 

industrial processes that directly emit CO2 and potentially in electricity generation 

using fossil fuels. CCS is technically mature for specific applications (such as 

enhanced oil recovery) but has not been deployed on a large scale.140 Cost 

estimates for industrial CCS are highly uncertain, with estimates ranging from 

£30/tCO2 to £330/tCO2, and these costs can vary by location and by site.141  

• Bioenergy with carbon capture and storage (BECCS): Burning bioenergy fuels 

in a plant with CCS would provide negative emissions as the carbon removed by 

the crop during its life is sequestered. Current biomass-to-power plants often 

struggle with sustaining consistent domestic biomass supply with low life-cycle 

emissions, variable quality of sourced biomass and low power plant efficiency, 

which are among the main barriers to carbon negative BECCS.142,143,144,145 There is 

considerable variation in BECCS costs depending on location, size and feedstock 

costs, cost of capital, and the ability to retrofit existing facilities.2 Some BECCS 

technologies are at higher levels of readiness than others, which means investors 

will see some of them to be lower risk.2 However, greater technological maturity 

does not relieve BECCS supply chain problems such as high life-cycle emissions 

of imported biomass145 and competition with other land uses (such as for food 

crops).146 

• Direct air capture (DAC): DAC technology allows CO2 to be extracted directly 

from the air and stored using a liquid or solid solvent. This process requires 

significant amounts of electricity and heating fuel. The first commercially ready 
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DAC plant, capable of capturing 900tCO2 per year, opened in 2017.140 To date, 

this technology has had limited investment, but there are drives to develop these 

technologies further (see BEIS 2022).147 According to the Climate Change 

Committee’s se tor s mmar  on greenhouse gas removals in the sixth carbon 

budget (2020), in a highly ambitious scenario, deployment could start in 2035 

and costs could reach £120/tCO2 by 2050.1 In a less ambitious scenario, 

deployment could start closer to 2040 and costs could reach £180/tCO2 by 2050 

  sed as the CCC’s  entral ass mption   The International Energy Agency 

highlights extreme uncertainty in estimating DAC costs, with a range of between 

£80/tCO2 and £800/tCO2.148 

• Synthetic fuels for aviation: Increased use of power-to-liquid fuels is viewed as 

a key longer-term strategy for reducing carbon emissions from aviation, 

compared to short-term measures, such as curtailing demand for flying.149,150,151 

However, key barriers to widespread use include high costs and energy 

requirements for production.152 According to the US National Academies of 

Science report on Negative Emissions Technologies and Reliable Sequestration 

(2019), there will be few alternatives to chemical fuels for commercial aviation by 

2050.142 The Department for Transport launched the £15 million Green Fuels, 

Green Skies competition in March 2021, focused on sustainable aviation fuels 

(with winners announced in December 2021).153 The 2021 Autumn Budget and 

Spending Review also committed £180 million to kick-start development of 

commercial-scale UK sustainable aviation fuel.154 These, and other initiatives such 

as the £1 million Net Zero Transatlantic Flight Fund,155 could help in developing 

gasification routes to jet fuel and have the potential to create jobs in the sector.141 

This funding supports the early-stage development of these projects, and there is 

still uncertainty around the future of these fuels.  

Given the future uncertainty in their feasibility, costs and plausible scale, we pay particular 

attention to the role these technologies play in meeting net zero in each scenario. 
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4.2 Meeting net zero 

Emissions 

 

 

Figure 21. Greenhouse gas emissions by sector in 2020 and for the four net zero society 
scenarios in 2030 and 2050 (MtCO2e/year) 

 

UKTM was used to assess how all four scenarios could reach net zero by 2050, as well as 

interim carbon budgets. This was achieved as shown in Figure 21, with an average annual 

reduction in greenhouse gas emissions of 3% per year between 2020 and 2050. 

The level of residual emissions in 2050 varies across sectors in each scenario (Figure 22), 

as does how much this needs to be balanced by carbon removals. Engineered removals 

are generally more feasible in technologically advanced scenarios (such as the 

metropolitan society) whereas in the low growth scenarios (particularly the self-
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preservation society) even a small amount of engineered carbon removals pushes the 

limits of feasibility (see carbon capture and storage section below). 

The atomised society has high levels of residual emissions from agriculture, largely due 

to higher meat consumption, and from international aviation and shipping due to 

international travel preferences in this scenario. Residual emissions in industry are low, 

despite high levels of energy use (see below), because carbon capture technologies are 

used to sequester CO2 from this sector. Overall, the relatively high level of residual 

emissions has to be offset by high levels of carbon removal, requiring key unproven net 

zero technologies to be pushed above what are currently considered to be plausible 

levels (see carbon capture and storage section below). 

 

 
Figure 22. Greenhouse gas emissions by sector in 2050 for the four net zero society scenarios 
(MtCO2e/year) 

 

The metropolitan society has relatively high levels of residual emissions from industry, 

buildings and international aviation. Residual industry and aviation emissions are driven 

by higher GDP and income growth in this scenario. Residual buildings emissions come 

from high energy use in the non-domestic sector. Agriculture and land use emissions are 

    

   

   

   

   

 

  

  

  

  

   

 t  o  et  o     o     o 

G
re

e
n

h
o

 
se

 g
a

s 
e

m
is

si
o

n
s 

 
tC

 
 
e

  
e

a
r

 o er  nd str   el s ppl 

 eat and   ildings  omesti  transport  nternational aviation and shipping

 gri  lt re and land  se  aste and   gases  emovals



Implications for net zero 

112 
This is not a statement of government policy. 

relatively low in this scenario, partly due to afforestation providing some negative 

emissions. Again, high residual emissions need to be offset by high levels of carbon 

removal. 

The slow lane society sees relatively low levels of residual emissions in all sectors, due 

to low levels of energy use and other societal changes (such as reduced international 

travel), which reduces residual emissions from aviation. In addition, the high levels of 

afforestation and low levels of meat consumption mean that emissions from agriculture 

and land use are net negative. This means this scenario needs the lowest level of 

technologically removed carbon. 

Our analysis takes a territorial perspective on emissions, considering only emissions 

produced within the UK borders. In other words, emissions and energy associated with 

sourcing materials and parts outside the country are not modelled (for example, for 

manufacturing EVs or wind turbines). Similarly, where scenarios (such as the slow lane 

and metropolitan societies) rely on some imported biomass for decarbonisation, its 

lifecycle emissions are likely to be higher than those of domestic biomass. However, it is 

worth noting that the lower imports in the atomised and self-preservation societies 

 o ld red  e the UK’s  ons mption-based emissions.  

 

Energy use 

All scenarios show reductions in total final energy by 2050 (Figure 23), largely due to the 

electrification of sectors such as heat and transport, which allows energy to be used more 

efficiently. However, in some scenarios reductions in demand also play a role. 

Between 2020 and 2050, total final energy use falls by 45% in the slow lane society and 

by 18% in the atomised society. It is notable that demand reductions in the atomised 

society level off around 2035 and energy demand increases slowly after 2045, as 

efficiency improvements begin to be offset by increases in demand (particularly due to 

reshoring of manufacturing). The self-preservation and metropolitan societies show 

similar levels of demand reduction overall, but for different reasons: the metropolitan 
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society has higher demands (largely due to economic growth), offset by greater 

efficiency improvements. 

 

 

Figure 23. Total final energy use in 2020–2050 (Petajoule/year) for the four net zero society 
scenarios 

 

While it would be useful to be able to attribute differences in final energy demands 

between the scenarios to specific sectoral levers, the complex interactions between 

levers within UKTM mean that it is not possible to trace this detail through to the final 

result. As an alternative, we present a disaggregation by sector of how efficiency changes 

(for example, home insulation or more fuel-efficient vehicles) interact with changes in 

activity or outputs (such as distance travelled, or the quantity of goods manufactured) to 

produce a net change in energy use. This is shown in Figure 24. While it is only feasible 

to carry out this analysis for energy use, is important to note that total energy use and the 

costs of meeting net zero are correlated, so the biggest energy reductions shown below 

will typically correspond to the biggest cost savings. 
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Figure 24. Decomposition of energy demand changes (2020-2050) by sector for the four net 
zero society scenarios 

 

Key insights include: 

• The built environment: Heat pump and insulation rollouts in all scenarios provide 

significant efficiency improvements. In the buildings sector, activity is a 

combination of average temperatures and floorspace, as well as use of electrical 

devices. The atomised society sees the largest output increase overall, but the 

lowest for commercial buildings largely due to high levels of home working. 

Conversely, the metropolitan society sees relatively high increases in heating 

demand in commercial buildings, as office-based working sees a resurgence, but 

a large decrease in residential heating demand due to a higher proportion of 

people living in flats and other dwellings with lower floorspace. 

• Travel and transport: All scenarios see large efficiency improvements, mainly 

from the rollout of electric vehicles. In the transport sector, changes in activity are 
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essentially changes in distance travelled. All scenarios see increases in distance 

travelled, but the increase varies significantly. The increase in the slow lane 

society is primarily due to population growth, with distance travelled per person 

falling due to people working and conducting leisure activities closer to home. The 

large increase in the atomised society is due to increased long-distance travel 

caused by an uptake of CAVs and a rise in foreign holidays. 

• Work and industry: The atomised society is the only scenario that sees increases 

in output, due to high GDP and household income growth, and reshoring of 

manufacturing. The metropolitan society sees the most substantial efficiency 

gains, enabled by high levels of research and development investment, but also 

small net output reductions as circular economy measures offset demands driven 

by GDP and household income growth. Energy use reductions in the slow lane 

and self-preservation societies are largely driven by reductions in output due to 

lower economic growth in both cases, and also thanks to circular economy 

measures in the slow lane society. 

To illustrate which changes make the biggest difference between the scenarios, we focus 

here on the atomised and slow lane societies as these are the scenarios with the highest 

and lowest energy demands overall. Table 8 below shows the difference between these 

two scenarios in activity-based change, efficiency-based change and total energy change 

(activity-based and efficiency-based combined) for each sector. It also shows the 

percentage each sector contributes to the overall difference in energy change between 

the atomised and slow lane societies. 

The industry sector makes the biggest overall difference, as reshoring in the atomised 

society increases energy demand. Circular economy measures in the slow lane society 

have the opposite effect. This is reflected in large differences in activity levels as opposed 

to efficiency within this sector. 

Domestic buildings are the sector with the second largest difference overall between the 

two scenarios, driven by extensive use of hydrogen boilers in the atomised society as 

opposed to much more efficient heat pumps in the slow lane society. 
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The transport sector shows the biggest difference in activity levels between the two 

scenarios. However, this difference is offset by the atomised society benefitting from 

more efficient vehicles. 

Finally, differences in the food and land use sector are low in terms of energy use but 

large in terms of emissions (see emissions section above). In the atomised society, this 

sector has high residual emissions, largely due to livestock production to match high 

meat demand. By contrast, in the slow lane society, the food and land use sector has net 

negative emissions, due to low meat consumption and extensive tree-planting. 

 

Table 8. Differences in the 2020–2050 energy demand changes in the atomised vs slow lane 
societies. A negative number indicates a larger reduction in energy use from 2020 to 2050 in 
the slow lane society compared to the atomised society 

Sector 

Activity-

based 

energy 

change, PJ 

Efficiency-

based 

energy 

change, PJ 

Total sector 

energy 

change, PJ 

Share of 

total sector 

energy 

change, % 

Industry -553 -57 -610 37% 

Domestic buildings -293 -300 -593 36% 

Transport -892 433 -459 28% 

Commercial buildings 122 -99 23 -1% 

Food and land use -26 19 -7 0% 

 

Energy mix by scenario 

All scenarios see the use of fossil fuels fall away by 2050, but the low carbon energy 

sources used vary by scenario, particularly for home heating. High levels of hydrogen use 

in the atomised society is driven by relatively widespread use of hydrogen boilers, as in 

this scenario wealthier households in older houses were willing to pay more for heating 

costs to avoid the disruption of switching to a heat pump. Heat energy is used in the 

district heating systems that see widespread deployment in urban areas in the slow lane 
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and metropolitan societies. More electricity is used in the self-preservation society, 

because electric boiler systems are used in some cases due to lower levels of heat pump 

availability and demand in this scenario. 

 

 

Figure 25. Total final energy use by energy sourcei in 2020–2050 (Petajoules/year) for the four 
net zero society scenarios 

 

Biofuel and bioenergy use varies across the scenarios. In the atomised and self-

preservation societies, this drops significantly towards 2050 as these scenarios have less 

land available due to more livestock-focussed farming practices. These scenarios use 

synthetic kerosene in aviation, instead of biofuels, although it is worth noting this is an 

unproven net zero technology. 

 

 
i The source categories represent energy consumed through end-use sector technologies. For example, 
‘heat’ is s pplied from distri t heating s stems  ‘solar’ refers to solar thermal  and ‘non-energ   se’ is 
energy consumed in industry as feedstocks (for example, natural gas use for fertiliser production). 
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Carbon capture and storage 

This section covers engineered carbon negative removals (such as BECCS and DAC), 

land-based solutions, as well as fossil CCS where total emissions from power and industry 

are significantly reduced by capturing and storing exhaust CO2. 

There are large differences between the four scenarios in both the means of capturing 

carbon dioxide, as well as the amounts captured (Figure 26). These depend on the size 

of the energy system, level of technological development, and availability of land for 

carbon sequestration. 

 

 

Figure 26. Carbon dioxide sequestration by technology in 2020–2050 (MtCO2/year) for the four 
net zero society scenarios 

 

One important feature of Figure 26 (above) is the ‘direct air capt re  addition ’  ategor , 

which was used as a backstop technology to meet net zero after all of the plausible 

measures had been used up. For example, in the atomised society, it was assumed 

that -18MtCO2 would plausibly be available by 2050 in this scenario, but to meet net zero 
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a further -45MtCO2 (more than 200% extra) was found to be required. A similar level of 

additional DAC is required in the self-preservation society and, given the low levels of 

technology development in this scenario, this would likely be extremely challenging to 

deliver. This is an illustration of how challenging it would be to meet net zero in these 

scenarios. 

The largest amount of carbon removed through engineering in 2050 is in the atomised 

society, followed by the metropolitan society. Land-based carbon removal is most 

dominant in the slow lane society, and in the metropolitan society.  

There is little land available for bioenergy and afforestation in the atomised society, a 

scenario that also has higher energy demand than the other scenarios. For these reasons, 

the atomised society sees rapid deployment of hydrogen produced from fossil fuels and 

direct air capture (DAC). Additionally, as the energy use by the industry sector in the 

atomised society stays high, this scenario relies heavily on CCS, which is almost twice 

the amount of industry CCS in the slow lane and self-preservation societies.  

The metropolitan society also uses significant amounts of DAC, but the key engineered 

removal solution in this scenario is bioenergy with carbon capture and storage (BECCS) 

for hydrogen production, accounting for around 40  of the s enario’s C 2 sequestration 

in 2050. The metropolitan society also benefits from an extensive tree-planting 

programme, compared to the atomised society. 

The slow lane society does not have the option of using DAC, because of lower levels 

of technological development. There is significant land capacity for reforestation, but 

questions remain about how this would be paid for in a low-growth world. The self-

preservation society, where carbon removals are barely feasible technologically and 

come in just before 2050 in an attempt to meet net zero, uses a more even mix of 

engineered removals and land-based removals, compared to the atomised and 

metropolitan societies.  

While the scenarios have 2050 as their endpoint, huge amounts of carbon would have to 

be captured annually after 2050 and stored indefinitely, unless energy demand is 

reduced, and the energy system is decarbonised through other measures. The risk of 
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relying on unproven technology (such as DAC) is significant given the possibility of 

unforeseen technical barriers. For technologies with a slightly more certain outlook (such 

as CCS), there remains a risk of associated high costs and energy use, even in 2050. 

In the meantime, excessive focus on such uncertain technologies might crowd out 

progress on emission reductions that can be achieved in the short term with more 

confidence. This is discussed in more detail in Section 4.4. 

 

Land use 

Many of the measures required to meet net zero will need a significant amount of land, 

including for renewable electricity infrastructure, bioenergy crops, and afforestation. 

Land is a finite resource and there is competition for this resource from other activities 

(such as agriculture and housebuilding). Building energy infrastructure also requires a 

planning process, which can be time consuming and subject to challenge (including from 

local residents). The more land needed for infrastructure, the less land is available for 

other uses and the bigger the risk of planning-related delays and challenges. Therefore, 

policy makers may wish to consider the overall amount of land required for measures to 

meet net zero in different future scenarios. 

Policy makers may also wish to consider the exact land-use mix involved in future 

scenarios. Some uses may have wider benefits (such as afforestation for biodiversity). This 

section provides illustrative, high-level estimates of the amount of land taken up by 

different uses in each scenario and sets out the likely implications. 

Table 9 below shows the land taken up by agriculture, bioenergy crops and afforestation 

in each scenario in 2050, as a percentage of the total UK land area. For comparison, the 

percentage of UK land used for agriculture in 2022 is 71%.156 

Table 10 above shows the land taken up by the main onshore and offshore renewable 

energy sources in each scenario in 2050i, as a percentage of the total UK land area. This 

 
i Assumed densities are onshore wind = 5MW/km2, offshore wind = 7MW/km2, solar PV = 45MW/km2. 
Source: CCC 6th carbon budget 
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is shown separately to the other land uses above, as they can be combined (for example, 

onshore wind can be used alongside crops or livestock). Offshore infrastructure does not 

compete for land used for other purposes (such as agriculture or housing), but there is a 

finite amount of space in the waters around the UK, and there are some environmental 

impacts from building infrastructure offshore, so it is important to consider the quantity 

required.157 Offshore surface area requirements are given as a percentage of UK land 

mass for ease of comparison. 

 

Table 9. Area taken up by agriculture, bioenergy crops and afforestation as a percentage of UK 
land in 2050 

Area taken up as a 

percentage of UK 

land area in 2050 

Atomised Metropolitan 
Self-

preservation 
Slow lane 

Agriculture 82% 73% 79% 66% 

Bioenergy crops 0% 6% 2% 6% 

Afforestation 1% 6% 3% 9% 

Total* 83% 84% 84% 80% 

* Constituent components appearing not to sum to totals is a result of rounding 

 

Table 10. Area taken up by key renewable electricity capacity as a percentage of UK land in 
2050 

Area taken up by 

renewables as a 

percentage of UK 

land area in 2050 

Atomised Metropolitan 
Self-

preservation 
Slow lane 

Onshore wind and solar 3% 2% 5% 2% 

Offshore wind 8% 4% 5% 2% 
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In all the scenarios modelled, at least 2% of land is required for renewable electricity. This 

outcome could be avoided by, for example, increasing the amount of nuclear generation 

(noting this could also come with planning or delivery challenges). As noted above, land-

uses can also be combined (for example, rooftop solar or crops alongside wind turbines). 

The atomised society sees the highest overall agricultural land use due to high levels of 

meat consumption, which limits the land available for bioenergy crops and afforestation. 

Relatively high amounts of land are needed for onshore electricity generation, although 

this could be combined with the agricultural land use. The most significant energy-related 

impacts are for offshore wind, needed to meet the comparatively high energy demands 

in this scenario, requiring an area offshore e  ivalent to    of the UK’s land area  

The metropolitan society has comparatively low levels of agricultural land use due to 

lower meat consumption, which means bioenergy crops and afforestation can take up 

relatively more space. Low levels of onshore electricity capacity are needed, with the 

electricity demands driven by higher economic growth in this scenario met by relatively 

high levels of offshore wind. 

The self-preservation society sees the highest onshore electricity capacity because it 

has a relatively high energy demand, but without the technological progress to roll out 

offshore wind to the levels seen in the atomised and metropolitan societies. This 

scenario also has the second highest agricultural land use due to high levels of meat 

consumption. 

The slow lane society has the lowest overall land related to meet net zero due to its low 

energy use and meat consumption. This results in there being more land available for 

other purposes (such as for leisure or ecotourism uses). 

Overall, the high level of land and offshore space required in the atomised and self-

preservation societies is likely to create heightened delivery challenges in those 

scenarios. It is not possible to infer the value of having higher quantity of land available 

for other purposes (such as in the slow lane society). This is because it would depend on 

how this land was used (for example, whether it was used to generate revenue and/or 

improve wellbeing). 
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System costs 

System costs cover all investment and operational expenditure associated with the 

energy system, including infrastructure, fuel, and other operating costs. Such costs are 

covered by a combination of private investment from energy companies, energy bills 

paid by consumers, and government funding. 

Figure 27 presents the system costs in each scenario via two comparisons: 

• as a percentage of GDP (which varies by scenario), reflecting the fact that higher 

costs are more affordable to a society with higher real incomes and associated tax 

revenue; and also 

• relative to the system costs in a baseline scenario in which net zero is not meti, 

recognising that building, maintaining, and running an energy system will always 

represent a significant national expenditure. 

 

 

Figure 27. Annual system costs (2019 prices, undiscounted) as a percentage of GDP for the four 
net zero society scenarios, relative to those in the baseline scenario (expressed as a percentage 
point difference)ii 

 
i The  aseline s enario  sed here is the same as for the government’s net zero strategy and only includes 
committed policies as of 2019. It assumes continuation of social trends observed today. 
ii The time series does not start at zero in 2019 because the baseline scenario uses older GDP projections. 
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The  aseline s enario  sed here is the same as for the government’s net  ero strategy 

and only includes government policies which had been implemented, adopted, or 

planned as of August 2019. These policies are all assumed to be implemented as 

planned, but it is acknowledged in the net zero strategy that they are not sufficient to 

meet net zero. There are also differences in the macro-economic assumptions in this 

baseline and our scenarios, not least because the baseline scenario uses GDP growth 

ass mptions from the  B ’s  ar h      e onomi  and fis al o tloo  158 This means that 

it is necessary to compare the relative, rather than absolute, future cost changes. 

Nevertheless, this analysis does allow an illustrative comparison of the costs in each 

scenario, relative to an established baseline. 

Meeting net zero is found to be most affordable in the metropolitan society, where 2050 

system costs as a percentage of GDP are 2 percentage point lower than in the baseline 

scenario, in other words more affordable than not meeting net zero. Energy demand and 

economic growth have been decoupled most significantly in this scenario, so even 

though the metropolitan society needs a larger energy system than the slow lane 

society, the higher GDP makes this more affordable. 

Meeting net zero is also affordable in the slow lane and atomised societies, at only 0–1% 

above the baseline scenario in 2050. In the slow lane society this is because societal 

changes have led to lower levels of energy demand. In the atomised society this is 

because higher GDP helps to pay for the high levels of technology adoption and 

infrastructure needed to meet net zero in this scenario. In contrast, the self-preservation 

society has neither the societal changes to reduce demand, nor the technological 

innovation and economic resources to pay for it. As a result, the 2050 system costs are 

5% higher than the baseline scenario.  

It is also useful to compare the system costs in each scenario to one another in 2050: 

• The highest cost scenario (self-preservation) is about 7% of GDP costlier than the 

lowest cost scenario (metropolitan), due to the significant differences in energy 

demand and how the net zero target is met between these scenarios. 
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• The atomised and metropolitan societies have a similar economic growth 

trajectory, so the main differences between them relate to how society is organised 

and what this means for energy efficiency and demand. The metropolitan society 

has a cost around 2% of GDP lower than the atomised society, as energy demand 

is reduced through measures like the circular economy and greater use of active 

travel and public transport. 

• In absolute terms, the metropolitan society has a 20% higher system cost 

compared to the slow lane society, largely due to higher energy demands driven 

by economic growth. But when expressed as a percentage of GDP, the 

metropolitan society has a system cost about 3 percentage points lower than the 

slow lane society, meaning that meeting net zero will likely be more affordable in 

this higher growth scenario. 

It is important to acknowledge some limitations of this analysis of costs. This includes the 

fact that we have not accounted for potential unit cost reductions for new technologies 

that could come about more rapidly in scenarios where the UK is leading technologically 

or where global decarbonisation drives faster innovation. We assume cost reductions 

over time in all scenarios, but the rates of reduction are likely to be higher in the scenarios 

with higher levels of technological development (atomised and metropolitan). Given 

this, we might be understating the affordability of meeting net zero in these scenarios. 

We have not been able to robustly quantify these differences due to high levels of 

uncertainty. 

Meeting net zero will also likely add to GDP in ways not quantified in this report. 

Modelling commissioned by the CCC suggests that, driven by net zero, a combination of 

new capital investment, reduced fossil fuel imports and lower energy prices, could add 

about 0.1% additional GDP growth per year to 2050.9 However, GDP is an input 

assumption in our scenarios and, while we have not created a detailed breakdown of what 

drives the assumed growth in each case, it is plausible that this 0.1% could make up part 

of the input GDP growth assumptions across all our scenarios. 
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It should also be acknowledged that a ‘do-nothing’ s enario in  hi h net  ero is not met 

at the global level would lead to more costly impacts from climate change. For example, 

the    ’s Grantham  nstit te estimates that  limate  hange impa ts  o ld  ost the UK 

around 3.3% of GDP by 2050 and around 7.4% of GDP by the end of the century.159 

Scenarios with low levels of international trust (self-preservation and atomised) are likely 

to be at higher risk of missing global net zero and incurring higher adaptation costs. 

In addition, some of the health co-benefits associated with some scenarios (see Section 

4.3), particularly the slow lane society, could contribute to a reduction in overall costs 

to society, which again we are not able to quantify due to high levels of uncertainty. 

Finally, this analysis has explored energy systems costs in each scenario and their 

relatively affordability only. We have not considered wider affordability questions, such 

as those for UK public services, although this is likely to be more challenging in both low-

growth scenarios (slow lane and self-preservation). 

 

Net zero strategy comparisons 

HM Government’s 2021 net zero strategy included three scenarios for how net zero might 

be met, mainly focussed on which technologies might be available. Alongside this 

strategy, some modelling output data were published, including residual emissions by 

sector in 2050 across these three scenarios. Given that we have used the same energy 

system model that was used for this strategy (UKTM) we can make a direct comparison 

between the modelling outputs for the net zero society scenarios and these net zero 

strategy scenarios. Figure 28 shows the full range, from lowest residual emissions by 

sector in 2050 to highest, across the two sets of scenarios. 

Key insights from this comparison are covered below. In most cases, explanations for 

differences are speculative, because the detailed assumptions underpinning the net zero 

strategy have not been published. 

• The net zero strategy and our scenarios all assume the near-complete 

decarbonisation of the power sector by 2050. As a result, the societal changes we 
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have modelled make very little difference to residual emissions from the 

power sector. As discussed above, they make a bigger difference to system costs. 

•  ere some of the  hanges  e’ve modelled to  ome to pass  residual emissions 

from industry could be up to 73% higher than assumed in the net zero strategy. 

This would present a risk to meeting net zero. Changes likely to contribute to that 

include reshoring of manufacturing and failure to install CCS on industrial plants. 

• Similarly, our scenarios suggest residual emissions from heat and buildings 

could be up to 5 times higher than assumed in the net zero strategy. Changes 

associated with this include an expansion of non-domestic buildings in the 

metropolitan society, which are harder to decarbonise. 

• The changes to diet and land use assumed in the slow lane society (and to a lesser 

extent the metropolitan society) suggest residual emissions could be up to 73% 

lower than assumed in the net zero strategy. Were this to happen, this would create 

significant flexibility. 

• Similar, although less significantly, in our scenarios where there are more 

significant changes to travel patterns, particularly lower levels of international 

travel, residual transport emissions are up to 38% lower than assumed in the 

net zero strategy.  

• Taken together, our scenarios suggest the amount of GHG removals needed to 

meet net zero could be as little as 60% of that assumed in the net zero strategy 

(in the slow lane society). Less required GHG removals would mean less cost and 

less reliance on an unproven technology. However, it should be noted that this 

scenario is not without challenge, particularly in terms of low economic growth and 

its impacts on affordability. However, it should also be noted that the slow lane 

society is not the only way to achieve such outcomes, and it may be feasible to 

reduce reliance on GHG removals through energy demand reduction in a higher 

growth scenario. 
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Figure 28. Range of residual emissions by sector in 2050 (lowest to highest) for the net zero 
strategy scenarios and the four net zero society scenarios 

 

4.3 Wider analysis and co-benefits 
We explored a range of impacts resulting from the four scenario models, which are 

explored in greater detail in Annex 5. Below we discuss what the wider analysis shows in 

three areas: air quality, healthy life expectancy and energy equality. 

There are many co-benefits relating to the transition to net zero, depending on the 

policies chosen to underpin the reducing emissions. These possible co-benefits include 

increased energy security, improved public health, and better water/air quality. Analysis 

suggests that the scenarios where societal changes have reduced demand have the 

greatest number of possible co-benefits, while the atomised society has the least. 
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Air quality 

Air pollution is associated with burning a range of fuels. Here we focus on pollution from 

fossil-fuelled vehicles as the most significant source that the public are exposed to and 

will also be affected by achieving net zero. It should be noted that there are other 

significant sources that can affect public health, such as wood-burning stoves, but these 

have not been considered in the scenarios. Due to the focus on transport in this analysis, 

and the fact it uses national average values, it is not possible to say definitively whether 

an  of the s enarios meet the UK’s air poll tion targets   hi h are defined at a local level. 

Nevertheless, it is likely that the large reductions in roadside air pollution from meeting 

net zero would make a significant contribution to meeting these targets. 

The main levers that drive pollution from vehicles are travel demand, the uptake of 

electric vehicles, road traffic speeds, and the location of emissions. Here we estimate 

changes in air pollution without translating them into impacts on morbidity and mortality. 

However, health benefits of reduced air pollution are well documented. For example, the 

Air Quality Life Index 2022 update estimates that 2.2 years would be added to global 

average life e pe tan   if the  orld  ealth  rganisation’s ne  stringent targets on 

particulate matter were met.160 

Air pollution comes from direct emissions (from exhaust or particles from tyres/brakes 

wearing down) and from indirect emissions (from fuel production and vehicle production, 

maintenance and disposal). Direct Nitrogen Oxides (NOX) emissions (Figure 29, top) 

show downward trends for all four scenarios, largely due to lower emission plug-in 

vehicles replacing older, more polluting ones.  

Even by 2030, direct NOX emissions from road transport would be expected to be half of 

those in 2019. In the longer term, direct NOX emissions are lowest in the atomised 

society due to higher rates of vehicle turnover and accelerated switch to EVs. However, 

once indirect emissions from fuel production as well as vehicle production, maintenance 

and end-of-life are considered, the atomised society has the highest NOX emissions out 

of the four scenarios modelled here, with total lifecycle NOX persisting at high levels into 

the 2050s (Figure 29, bottom). 
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While these high levels of indirect emissions counterbalance any benefits from direct 

emissions in the atomised society, a significant share of the vehicle and fuel lifecycle NOX 

emissions is emitted outside the UK, which is not considered in this analysis. In contrast, 

total lifecycle NOX emissions decrease furthest in the slow lane society as there are fewer 

vehicles and they are travelling fewer miles. Both the slow lane and metropolitan 

societies may have issues with higher NOX from motorcycles in urban areas, given 

relatively low electrification rates. 

 

 

 

 
Figure 29. Direct NOX (top) and lifecycle NOX (bottom) emissions from all road transport (cars, 
vans, HGV, buses and coaches, motorcycles) in 2019 and for the four net zero society scenarios 
in 2030, 2040 and 2050 
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Ultra-fine particulate matter (PM2.5) stems from both tailpipe and non-tailpipe sources 

(tyre and brake wear, road abrasion) and is highly toxic to humans. As with NOX, the 

scenarios explored here would be expected to accelerate reductions in fine particulate 

matter (PM2.5) emissions in the short to medium term, and significantly reduce them in the 

long term. As Figure 30 (top) shows, by 2030, direct PM2.5 emissions are about half of the 

2019 levels in all scenarios. PM2.5 emissions in 2030 are slightly higher in the slow lane 

and metropolitan societies, reflecting increased use of buses and express coaches. By 

2050, PM2.5 emissions are highest in the self-preservation society, reflecting slower 

vehicle turnover and transition to zero tailpipe emission buses and HGVs. 

 

 

 

 
 

Figure 30. Direct PM2.5 (top) and lifecycle PM2.5 (bottom) emissions from all road transport (cars, 
motorcycles, vans, HGVs, buses, and coaches) in 2019 and for the four net zero society 
scenarios in 2030, 2040 and 2050 
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Taken together, air pollution and its adverse impact on health would be lower in all 

scenarios we modelled. It is minimised in the scenarios where we have assumed higher 

levels of societal change in the transport sector where number of vehicles and miles 

travelled are both reduced. 

 

Dietary impacts on healthy life expectancy 

This section focuses only on the impacts on healthy life expectancy due to dietary 

changes (Table 11), as these were the most readily quantifiable in the food and land use 

sector model used in this project. Many other changes in the scenarios, including physical 

activity and funding of healthcare services could also have impacts (as mentioned in the 

scenario narratives). However, these are less straightforward to quantify and beyond the 

scope of this work. 

 

Table 11. Life expectancy implications of average diets in 2050 per scenario (in minutes gained 
per capita per day of consuming the diet) 
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Additional minutes of healthy life from dietary 

changes (per capita, per day of consumption) 
12 25 12 36 

 

 

All four scenarios have a net positive health impact due to dietary changes, according to 

our modelling. In both the slow lane and metropolitan societies, we assumed large 

substitutions of meat and dairy consumption compared to the other two scenarios. As a 

result, they see the biggest health improvements. Life expectancy gains are largest in 

slow lane society (36 additional minutes of healthy life expectancy per day of eating that 
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diet). The metropolitan society assumes slightly less significant shifts in diet, mainly due 

to the higher incomes assumed. As a result, the health benefits are smaller. However, 

there is no technical reason the higher dietary shift could not be achieved in this scenario. 

Furthermore, the metropolitan society does not have the public spending and 

innovation constraints that could offset some of the gain modelled in the slow lane 

society. Of course, individual results would vary based on personal dietary 

composition.161 Between 2019 and 2050, life expectancy increases in the atomised and 

self-preservation are less than half that seen in the metropolitan society. 

 

4.4 Risk of missing net zero 
The scenarios are just four examples of many possible ways in which the future could play 

out. It is easy to think of other plausible futures that look very similar to our scenarios but 

are missing a key ingredient required in the modelling to meet net zero. For example, it 

is possible that efforts to develop commercially viable, carbon neutral aviation fuels are 

not successful by 2050 in the metropolitan society. Or in the slow lane society, levels 

of travel could start to increase between 2030 and 2050 due to a societal shift or an uptick 

in household incomes. Given such risks exist for all scenarios, it is important to consider 

the extent of contingency measures available in each scenario to be able to adapt and 

still meet net zero. 

The table below provides a qualitative analysis of the most significant risks in each 

scenario, and the mitigations available. This assessment was undertaken by the GO-

Science project team and reviewed by a panel of experts
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Scenario Risks of missing net zero Mitigations if a key net zero ingredient is missing 
Overall risk 

assessment after 
mitigations 

At Soc 

Meeting net zero in this scenario is highly 
dependent on unproven net zero technologies. 
Meeting the target is therefore vulnerable to 
unforeseen technical or cost barriers to developing 
these technologies, although the high levels of 
investment in research and development in this 
scenario reduce the likelihood of this happening. 
Energy demand is already very high in this scenario 
compared to the other scenarios, but there remains 
a possibility it could drift higher. 

Unproven net zero technologies are already deployed at very high 
levels in this scenario, so stretching it further would be challenging. 
If DAC is not available, it would be extremely difficult to find 
another technology to bridge the emissions gap. There is a 
prioritisation of individual consumption in this scenario, particularly 
for people with higher incomes, which might make persuading 
people to use less energy more difficult than in other scenarios. 
One mitigation in this scenario could be to take advantage of 
the societal preference for interacting digitally, helping to 
reduce travel demand. 

Medium 

Met Soc 

This scenario uses unproven net zero technologies, 
but at lower levels than in the atomised society, so 
any failure to develop these would leave a smaller 
emissions gap to bridge. Demand for energy and 
goods is relatively high in this scenario, and there is 
a risk this could drift even higher. 

Unproven net zero technologies are not deployed at the highest 
levels, so failure of one of these could be offset by increases in 
others   s individ al s staina le  hoi es aren’t the primar  driver 
of some societal shifts, any efforts to incentivise people to reduce 
energy use might not be fully successful. However, many of the 
societal changes are supported by structural and systemic 
changes (for example, the circular economy and urban 
infrastructure), which might make them easier to expand to offset 
underperformance in other areas. 

Low 

SP Soc 

This scenario relies on unproven net zero 
technologies, but the lack of technological 
development means that cost reductions and 
delivery challenges are unlikely to have been fully 
resolved, so the risk of failure is high. Furthermore, 
people are drawn towards old ways of doing things, 
so there is a risk that some behavioural changes are 
slow to be fully rolled out (such as the use of low 
carbon heating). 

This scenario has both limited technology availability and a society 
that is less amenable to change, so scope for mitigating any 
unexpected net zero barriers is low. Therefore, the risk of missing 
net zero is high. 

High 

SL Soc 

Unproven net zero technologies are not available at 
commercial scale in this scenario. The scenario 
manages to meet net zero without them, because of 
the more significant societal shifts that support 
emissions and energy demand reductions. The 
main risk in this scenario is that one or more of these 
societal shifts does not fully materialise or reverses. 

The lack of technological development in this scenario 
significantly reduces the scope for mitigating this risk. Society is 
amenable to making changes for the greater good in this scenario, 
and further behavioural change is likely to be the main 
mitigation that could be used to avoid missing net zero. 
However, society has already undergone significant shifts in this 
scenario, so there is uncertainty of whether this could be pushed 
further as a mitigation. 

Medium 
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4.5 Key messages from modelling 
The four scenarios have been designed to highlight different challenges and 

opportunities to meeting net zero that could arise from societal shifts. None of the 

scenarios is without its challenges, and they should not be seen as a menu of options. 

These scenarios provide policy makers with a tool to think about potential societal 

changes that could present opportunities and risks for meeting net zero, as well as 

potential co-benefits. Anticipating those changes, deciding which to foster or avoid, 

which to track and what our contingency might be if they did or did not happen, will make 

net zero policy more resilient.  

 

 

 

The figure above summarises the key findings of our quantitative and qualitative analysis 

of the implications of each scenario for meeting net zero. This summary shows that all 

scenarios have some downsides. 

For example, the slow lane society requires the least infrastructure but has a relatively 

high risk of meeting net zero, and the metropolitan society has lower risk, but needs a 
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significant amount of land for energy infrastructure. These scenarios are intended to 

represent relatively extreme outcomes, and with the right planning, policy makers could 

have contingency measures in place to minimise the downsides of different societal 

changes. 

Further key messages are summarised below. 

1. Net zero can be met in all the scenarios we modelled. Even in scenarios where 

societal changes lead to higher levels of energy demand, there are pathways to 

net zero. However, these higher demand scenarios rely on extensive use of carbon 

removal technologies that are yet to be proven at scale, which could be difficult 

and/or expensive to roll out at the pace required, introducing greater risk to this 

path to net zero. 

2. Societal change will affect the future level of demand for energy and goods 

and what technologies are available. There is around a 65% difference in 2050 

energy demand between our scenarios. But exactly how society will change is, of 

course, uncertain. Many equally plausible scenarios exist, but ours represent some 

of the key potential changes that governments should be aware of as they plan. 

3. If societal changes reduce energy demand, meeting net zero could be 

cheaper than failing to do so. Compared to a baseline scenario, which fails to 

meet net zero and has limited societal changes, our scenario with higher economic 

growth and demand-reducing societal changes has 2050 energy system costs that 

are lower by 2% of GDP. In this scenario, changes to travel patterns and new 

models for consuming goods reduce energy demand. This in turn reduces the size, 

complexity and investment needs of the energy system. 

4. In scenarios where societal changes reduce energy demand, reliance on 

carbon removal technologies is reduced, less land is needed for 

infrastructure, and health co-benefits are higher. Scenarios that see lower 

energy demand and consumption, due to factors such as those outlined in the 

previous finding, have reduced reliance on direct air capture (DAC) technology to 

address residual emissions. These scenarios also require less land for energy 
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infrastructure, which could make the energy system easier to deliver and allow the 

land to be used for other purposes. Significant health benefits could also flow from 

reduced meat consumption and increased physical activity. 

5. In contrast, in scenarios where societal changes do little to reduce demand, 

meeting net zero will be harder to deliver. This is partially due to the need for a 

larger energy system to be built rapidly to meet the demand. It is also due to the 

increased reliance on expensive technology such as DAC to compensate for 

higher energy use and emissions. Such large energy systems can be more 

affordable in scenarios with stronger economic growth. However, if economic 

growth is weak then this may mean net zero is less affordable (up to 5% of GDP 

costlier than the baseline).  

6. Economic growth and technological innovation are correlated. There is a risk 

that a low growth, low innovation world would have fewer technological 

options for meeting net zero. It is possible to meet net zero without further 

technological breakthroughs. However, without them, the route to net zero would 

require more significant societal changes, such as bigger reductions in the levels 

of flying and reduced consumption of meat and dairy. We have not explicitly 

estimated the potential economic benefits of the UK being a leader in green 

technology in our analysis. However, this could plausibly further enhance the 

relative cost reduction in some scenarios. 

7. Economic growth and energy demand can be further decoupledi if other 

          h       u h        u                     h   ‘    u           ’ 

measures take place in parallel. Our analysis suggests that meeting net zero in a 

high economic growth scenario with such societal changes could be around 2% of 

GDP less costly in 2050 than in a high economic growth scenario without them. All 

else being equal, economic growth is likely to increase overall energy demand, 

 
i Note the distinction between decoupling GDP and emissions and decoupling GDP and energy demand. 
In all net zero scenarios, net emissions fall to zero, so GDP and emissions will be fully decoupled by 2050. 
But we will still need to use a finite amount of energy in 2050 in all scenarios, and the scale of this 2050 
demand will affect the cost of net zero. There is evidence that energy demand and GDP have already 
started to decouple and that this is likely to continue, but the future rate of decoupling is uncertain. 
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increasing the size and complexity of the energy system, with associated delivery 

challenges. With improving economic growth as a consistent government goal, net 

zero planning should account for how net zero can be met in a world with higher 

growth. 

8. High levels of innovation could lead to more rapidly falling unit cost 

reductions than assumed here. Cost reductions for key net zero technologies 

could come about more rapidly in scenarios where the UK is leading 

technologically or where global decarbonisation drives faster innovation. This may 

be more likely to happen in the scenarios with higher levels of technological 

development, in which case we might be understating the affordability of meeting 

net zero in these scenarios. 

9. The path to net zero will be affected by a wide range of societal factors that 

could be tracked as part of planning for net zero, including income distribution, 

sectoral mix in the economy, adoption of digital technologies, the level of urban 

versus rural living, and levels of cohesion between different social groups. 

Government will best be able to adapt its approach to net zero — seizing 

opportunities and mitigating some of the costs — with early signals of the direction 

of travel. To improve the resilience of its net zero strategy, the government could 

track these developments and adapt its approach to net zero accordingly.
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Public dialogue 

We held a public dialogue to understand what the public might 

think about the different future scenarios and the implications for 

how the UK could reach net zero. Reflections included that 

individuals would find making sustainable choices more difficult 

without enabling infrastructure. Participants were also acutely 

aware of the tensions involved in decision making around net 

zero, noting that involving the public could ensure trade-offs were 

better understood and addressed. They also raised cross-cutting 

themes they believed were important across all the scenarios, as 

well as their thoughts on each individual scenario. 

 

5.1 Dialogue introduction 

What are public dialogues? 

Our approach in this report encompasses both a high-level overview of possible societal 

change (through our reviews and our modelling work) and a close-focus investigation on 

how individuals might experience societal change in the future. For the latter, we chose 

to hold a public dialogue. Public dialogues bring members of the public together to 

deliberate on policy-relevant issues. They are not a new approach for understanding 

public views on science and technology issues, with the Sciencewise programme having 

existed to support dialogue since 2004.162 

Greater public engagement in formal decision making processes has been suggested as 

a means to improve the acceptability and success of resulting legislation and 

policies.163,164,165,166,167 For example, in its progress report to Parliament on the net zero 

target, the CCC advocated for greater use of public dialogues in decision making.2 The 

House of Lords Environment and Climate Change Committee carried out an inquiry 
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exploring the role of behaviour change in meeting climate and environmental goals. The 

resulting inquiry report suggested that public engagement work could improve the 

effectiveness of interventions for reaching net zero. 168 The report also called for a public 

engagement strategy by April 2023 to fill the knowledge gaps around the changes 

required to meet net zero, and to initiate dialogues with the public to understand which 

policies can best enable these changes. 

 

What did we want to discuss through this work? 

The vast majority of the UK population are concerned about climate change.169,170,171 

Ho ever  resear h has sho n that the p  li ’s rea tion to possi le so ietal  hanges 

depends on the perceived impact on their lifestyles, the possible cost implications and 

the framing.170,172 There have been various public dialogues on issues relating to net 

zero.173,174,175,176 Although some of these were tangentially relevant to our work, we wanted 

to learn about people's reactions to the specific scenarios we had developed. To this end, 

the public dialogue documented here took a different approach to previous work as it 

immersed participants in four plausible future scenarios where net zero has been reached 

to understand their reactions to possible future societal changes. The net zero society 

project team, with support from Sciencewise, commissioned the research company Ipsos 

to carry out a public dialogue based on the four scenarios laid out above. The aim of the 

public dialogue was to gather: 

• attitudes towards the four scenarios and the underlying values/principles that 

influenced them, 

• feedback on the plausibility of the four scenarios, 

• suggestions for the societal changes that could set the UK on a path to the different 

scenarios, and 

• reflections on the perceived tensions presented in the scenarios. 
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5.2 Dialogue approach 
A group of 29 participants from across the UK (Figure 31) took part in the public dialogue. 

This group was broadly reflective of UK population demographics (including age, income 

level, geographical location, ethnicity, and gender). The dialogue initially introduced 

participants to the process and the issues pertinent to the scenarios through a webinar. 

Following the webinar, participants participated in four three-hour online workshops 

(workshops 1–4) that each considered an individual scenario. Then they took part in a final 

three-hour online workshop (workshop 5) where they reflected on all the scenarios. The 

workshops included the use of various stimuli, including the four rich picture illustrations 

shown in Chapter 3 and ‘f t re artefa ts’   hi h are materials that refle t the   lt re and 

daily life of an imagined future (see Annex 6 for the full set of artefacts used). 

All workshops were recorded and every breakout room had a trained notetaker who 

made notes during the sessions. The transcripts of the recordings and the notes were 

then coded and thematically analysed. 

The public dialogue results are presented in summary below, as follows: 

• Plausibility and pathways, focusing on the aspects of the scenarios that 

participants felt were least plausible and the changes they believed would be 

needed between now and 2050 to make the scenario plausible. 

• Cross-cutting themes, which were the four key topics that participants 

consistently raised across all the workshops. 

• Reactions to the individual scenarios, including a short reminder of the 

modelling o tp ts for ea h s enario follo ed    parti ipants’ rea tions to each 

society as a whole and the sectors within it. 

• Tensions and trade-offs, which covers the most difficult issues that participants 

suggested that decision makers working on net zero would need to consider when 

thinking about future societies. 
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Figure 31. Locations of participants on a map of the UK (locations in large cities, such as 
London, represent more than one participant) 

 

5.3 Plausibility and pathways 
Most participants were worried about climate change and the risks it posed to current 

and future society. There were some participants who were sceptical about the possibility 

of reaching net zero by 2050, with some pointing out specific technological aspects (such 

as zero carbon flying) that seemed unrealistic to them. Others expressed strong doubts 

a o t the lifest le  hanges sho n in the s enarios  s ggesting that the ‘stat s   o’  o ld 

not change in the implied timescales. 

Although participants were encouraged in workshops 1–4 to accept the premise of the 

scenarios even where they might find some aspects implausible, there was an opportunity 

in workshop 5 to discuss plausibility. Participants often referenced the present day when 

considering plausibility, suggesting that some scenarios showed either too much or little 

difference between now and 2050. 

When considering the scenarios overall, participants thought that the self-preservation 

society and the atomised society were the most plausible (often suggesting this was the 

path that UK society was already on). In other words, participants found the scenarios with 
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lower social cohesion and less dramatic societal 

changes more plausible. Some suggested that the 

metropolitan society and the slow lane society were 

theoretically possible but were more aspirational than 

realistic. 

Where participants expressed that they did not see a 

pathway from current society to a future scenario, they 

were asked what they thought would need to change and why they thought that change 

was unlikely. Below are the changes that they suggested could take place that would 

move society onto the pathway to some of the scenarios. 

 

Increased investment 

Key message for policy makers: Societal change is somewhat contingent on the 

infrastructure available to support it (such as accessible public transport and active travel 

infrastructure). Participants expressed the desire to make changes in their lifestyles but 

were concerned that this was not plausible without investment in the infrastructure to 

allow them to do so. Framed in reverse, investment in low carbon infrastructure was seen 

as a key to unlocking acceptable changes to meet net zero.  

What the participants said: For all scenarios, except the self-preservation society, 

there was a general sense that for them to occur there would need to be significant 

investment in future technologies to bridge the gap between where technologies 

currently are and where they would need to be to realise the scenarios. Participants 

particularly highlighted that international travel does not have an efficient, low-carbon 

global transport network, which leaves no viable 

alternative to flying in some instances. This highlights 

that meeting net zero in a way that maximised public 

support would likely require either low carbon flight or 

viable alternatives. Both would require substantial 

investment.  

“ o do so, we need to invest 

more in public transport in 

both rural and urban areas. 

The more we are connected 

by public transport the better 

for the whole  ommu ity.” 

“[The self-preservation society] 

does seem like it could happen. 

[…]. But also, [the slow lane 

society] if we’re optimisti , we 

could get to a place like that. 

Making do with what we have 

a d  ot buyi g so mu h.” 
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Participants also suggested substantially more investment in making UK public transport 

options more efficient and reliable would be needed if the scenarios with increased 

reliance on public transport were to come about. Rural participants further highlighted 

that for any scenarios with reduced access to private vehicles to be workable, there would 

need to be a far-reaching expansion of public transport networks and access to local 

amenities (schools, for example) into currently poorly connected areas. 

 

Reskilling 

Key message for policy makers: Participants only found scenarios with large societal 

changes (such as increases in automation or a greater emphasis on the circular economy) 

plausible if there were supporting efforts to reskill individuals. Clearly changes such as 

automation are not directly linked to net zero targets but could have an impact on 

emissions. Without the focus on education and training, supporting the public to navigate 

big economic shifts, participants believed that such societal changes were unlikely to take 

place or would be met with resistance. 

What the participants said: When discussing scenarios that presented an increased 

focus on repairing goods rather than replacing them, participants highlighted that there 

is a large gap in the general p  li ’s  no ledge of ho  to repair  ertain items  The  

suggested that if these scenarios were to come about then there would need to be more 

upskilling to facilitate the broader societal change of wasting less and repairing more.  

Reskilling was also referenced when participants discussed scenarios with high levels of 

automation. While most participants were concerned that people may lose their jobs, a 

few participants argued that scenarios with increased automation might present an 

opportunity to facilitate upskilling and retraining, but that 

this needed to be done cautiously and with sensitivity to 

those unwilling or unable to make those changes. 

Some scenarios suggested an increase in individuals or 

local communities growing their own food. Participants 

were keen on this concept but again indicated that this 

“ here will be the automatio  

of peoples’ jobs, but I thi k 

government and other 

organisations would have to 

help people to reskill and 

retrai .” 
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was a big change from current society, where people are often separated from 

agricultural processes. Again, it was suggested that for these scenarios to be realistic, 

individuals would need to be educated in how to produce their own food. 

 

Changing food preferences 

Key message for policy makers: Participants assumed that the trend for citizens 

reducing their meat and dairy consumption would continue and many expressed a desire 

to reduce their own consumption. They were averse to having fewer food options 

available in the future but were generally supportive of incentivising people to choose 

less emissions-intensive options. Future policy makers will need to carefully navigate 

between the expressed dietary preferences of the day, decarbonising food production, 

and maintaining public support for some of the technical options to achieve this. Ongoing 

public engagement on this is likely to be necessary. 

What the participants said: Most participants acknowledged that reducing meat and 

dairy consumption would reduce carbon emissions. This was also the case among 

participants working in agriculture. Although all participants wanted to keep meat and 

dairy as options for individuals in future societies, some were keen to encourage reduced 

meat and dairy consumption and incentivise people to choose less emissions-intensive 

options (for example, by making plant-based alternatives cheaper).  

Participants struggled to accept the premise that alternative proteins (such as cultured 

meat) or novel agricultural techniques (such as vertical farming) would be widely 

accepted in the future. They often suggested that people would view this as less desirable 

than food grown or reared traditionally. Most participants believed that food produced 

using novel technologies (particularly cultured meat) was 

inherently less healthy than food grown in a traditional way. 

This affected how plausible they viewed scenarios with 

increased consumption of cultured meat. A few 

participants said that if the right checks were conducted to 

ensure cultured meat was safe for consumption, they 

“We have the respo sibility 

to do the right thing for the 

planet, but the government 

need to incentivise that 

 hoi e as well.” 
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would buy it. Others also acknowledged that their reaction may have been driven by a 

lack of understanding of the technology used in these processes. Reservations around 

moving towards products that relied on novel technologies affect the metropolitan and 

atomised societies to a greater extent. Concerns about the reliance on imports affects 

the self-preservation society most, while concerns about reduced food choice affects 

the slow lane society slightly more than the others. 

 

Incentivising businesses 

Key message for policy makers: As noted previously, 

participants expressed that some societal changes would 

be less likely to occur without changes in other sectors. 

For example, participants suggested that establishing a 

circular economy would require businesses to reduce 

inbuilt obsolescence, increase repairability and reduce 

waste associated with manufacturing. Participants 

suggested that businesses would likely need incentivising to develop these practices 

because the changes required could come into conflict with their profitability. 

What the participants said: A few participants flagged that to facilitate the broader 

societal change outlined in some of the scenarios (especially those with a greater 

emphasis on the circular economy), businesses currently producing products with inbuilt 

obsolescence would need to be incentivised to change their operating model. 

Suggestions included standards for repairability and using the full lifecycle of products. 

This was particularly true for scenarios suggesting significant changes to how products 

are made, used and disposed of (such as the slow lane society or the metropolitan 

society). 

 

 

 

“If companies are rewarded 

for producing things that are 

better for the planet, that 

would be a better way of 

attracting investment into 

that stream.” 
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5.4 Cross-cutting themes 
Throughout discussions, participants explored what they saw as the advantages and 

challenges in the four scenarios presented to them and how these could impact their lives 

and those of others. Four main themes emerged in the parti ipants’ dis  ssions a ross 

the five workshops. These cross-cutting themes (technology, equality, health, and 

involvement) are outlined below. The themes that emerged during this dialogue also 

closely match those that have been found in previous public engagement work.175, 176 

 

Technology 

Key message for policy makers: In net zero pathways 

that rely on a high level of technology adoption, 

especially technology which is highly visible to citizens 

(such as novel food technologies or changes to work 

environments), policy makers will need to work to ensure 

public support. Participants suggest that promoting equity of access to (and impacts 

from) technology, preventing job losses, and careful regulation were important to 

ensuring public support. From stem cells to mitochondrial DNA transfers, successive UK 

governments have been able to craft policy positions that commanded broad support, in 

part through public dialogue. The rollout of consumer facing net zero technologies may 

benefit from similar work. 

What the participants said: Many participants expressed wariness of advanced 

technologies, how they were used and who benefitted from their use. Participants 

indicated that significant technological innovation was 

expected by 2050 and were positive about less visible 

technological advancement (such as technology to 

facilitate a circular economy). However, they expressed 

concern about relying disproportionately on technology 

“I’m all for te h ology, but is 

it going to start controlling 

everythi g I do?”  

Self-preservation society 

“You  a ’t trust big te h, it’s 

about their shareholders, not 

their world.” 

Metropolitan society 
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to reduce emissions. They were also highly critical of 

technologies they saw as automating jobs or 

contributing to social isolation. 

Participants typically exhibited low levels of trust in the 

agenda and priorities of large technology companies. 

This concern also came through in the opinions expressed around the use of advanced 

technologies in food production, where some participants expressed fear that a few 

influential companies could end up controlling the means of producing food. 

Participants were also concerned about the social and economic implications of 

technological innovations. They questioned whether technology would be affordable for 

all and if some technologies could reduce social contact between different groups. 

However, they also saw some benefits, relating to potential positive health outcomes and 

convenience, which could arise through the effective use of technologies. This theme was 

most often raised in relation to the atomised and metropolitan societies, which involve 

the highest uptake of novel technologies. 

 

Equality 

Key message for policy makers: Perceived fairness was extremely important to 

participants. If narratives were to emerge around a lack of fairness in how net zero is being 

delivered, whether by government action or as a result wider changes, it would likely 

create resistance and hold back progress. Future governments will need to be alert to, 

and address, concerns expressed by the public around fairness in relation to net zero 

pathways.  

What the participants said: The theme of equality was brought up by participants in 

every workshop. All participants were deeply concerned by potential inequalities in the 

four scenarios. The concerns expressed around inequality can be broadly grouped into 

three categories:  

“As easy as it is to submerge 

yourself in this virtual bubble, it 

 a ’t repla e reality a d it 

 ever should.” 

Atomised society 
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1. Income inequality: Participants were concerned that those who were less well off 

in the future could be excluded from certain aspects of society. For example, they 

were concerned that some individuals might not be able to access affordable 

transport options or might be at greater risk of losing their jobs to automation. 

There was a pervasive sense that there was a risk that those with less money could 

be ‘left  ehind’  

2. Place-based and geographic inequality: Participants 

were worried that there could be a widening of 

inequalities between urban and rural areas in the 

future. This sentiment was expressed most strongly by 

those from rural areas. There were two main concerns 

raised. Firstly, that rural areas would not have access to 

the amenities and funding enjoyed by urban areas. Secondly, that those currently 

living in rural areas would need to move into urban areas, resulting in a loss of 

access to nature or loss of livelihoods for those working in agriculture. 

3. Accessibility: Participants advocated strongly for increased accessibility in future 

scenarios and were positive about instances where they saw opportunities for 

increased accessibility. Participants suggested that that more disparate built 

environments would not adequately meet the needs of those with different 

accessibility needs. Typically, private vehicles were seen as being most 

advantageous for those with limited mobility, although a few participants 

highlighted the possibility that public transport advances may result in greater 

independence for those with different accessibility requirements. 

The concerns around increased income equality most affects the atomised society 

(which has increased income equality) and to a lesser extent, the self-preservation and 

metropolitan so ieties   here ine  alit   as ass med to sta  ro ghl  at toda ’s level   

The concern around the widening divide between urban and rural areas mostly affects 

the metropolitan society, where investment has focused on urban areas for efficiency 

reasons. 

 

“If [food is] grow  i  a 

lab, they wo ’t  eed 

farmers anymore. 

Farmers will lose out.” 

Metropolitan society 
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Health 

Key message for policy makers: As explored in the previous 

chapter, there are potential co-benefits to policies aimed at 

reducing emissions, including longer healthy life 

expectancies and improved air quality. Participants favoured 

scenarios that gave equal priority to public and planetary 

health. Given this, emphasising the health co-benefits 

associated with a net zero transition should benefit citizens and, in so doing, bolster 

support for the transition itself. 

What the participants said: Participants often explored the impacts that future societal 

changes may have on human health. Discussions about diet and food centred on the 

implications for health. In general, participants expressed the view that beneficial climate 

outcomes should be aligned with beneficial health outcomes.  

Participants were particularly concerned with the health implications of the diets that 

different scenarios p t for ard  and man  parti ipants’ perspe tives on the health 

impli ations of people’s diets  ere  ontingent on the   alit  and t pe of food different 

people were able to access. 

 nother  e  fo  s  as the impa t of so ial isolation on individ als’ mental health  There 

were concerns that reliance on technology would result in 

greater isolation. Participants highlighted this with the built 

environment too, noting that lack of access to greenery or nature 

can have negative impacts on mental and physical health. 

Concerns around isolation and loneliness particularly affected 

responses to the atomised and metropolitan societies. 

 

 

 

 

“[I like the idea of] the 

natural fruit and veg, the 

health benefits and low 

meat  o sumptio .” 

Slow lane society 

“I have  o  er s  ot 

just about health but 

mental health in this 

scenario.”  

Atomised society 
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Involvement 

Key message for policy makers: Participants were 

aware that meeting net zero would likely come from 

people making changes to their lifestyles and were not 

averse to doing so. However, they expressed the strong 

desire to be consulted if policy makers were looking for 

ways to expedite these changes. They also noted that 

for policies to work, people had to trust the institutions designing and implementing 

them. Policy makers will likely find it easier to chart a course to net zero by working with 

and listening to citizens.  

What the participants said: Participants often emphasised the importance for 

individuals to be involved in the decisions that affected their lives and to be able to make 

their own, informed choices. Most participants recognised the importance of societal 

changes to reduce emissions. Some participants expressed positive views about changes 

in consumer behaviour, such as increased preference for plant-based diets or reducing 

consumption of goods. In general, there was emphasis on the importance for people and 

communities to take greater individual and collective responsibility, and for sustainable 

choices to be encouraged and incentivised. Concerns around low levels of involvement 

and institutional trust particularly affect the atomised and self-preservation societies. 

 

5.5 Reactions to the scenarios 
In this section there is a short reminder of the modelling outputs for each scenario 

followed by an overview of what challenges policy makers in this imagined future scenario 

would face. This is followed by greater detail on parti ipants’ rea tions to ea h so iet  as 

a whole and the sectors within it. 

 

 

“It’s great if you’re doi g it 

volu tarily, but if you’re for ed 

into it without any other 

optio , it’s  ot so good.” 

Self-preservation society 
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Atomised society 

Reminder of what the modelling tells us: As a percentage of GDP, the cost of delivering 

this energy system in 2050 is roughly the same a baseline scenario where net zero is not 

met, largely because GDP is higher in this scenario. Because of its high energy demand 

and low available land space, this scenario relies heavily on direct air capture, carbon 

capture and storage, and hydrogen produced from fossil fuels. The population imagined 

in this world has a preference for high levels of consumption. The high energy demand 

and reliance on unproven technologies place this scenario at a medium risk of missing 

net zero if the trends do not follow our assumptions. 

Key challenges for policy makers in the atomised society: In a future like this, high 

economic growth and technological innovation affords choice for policy makers and the 

general public. Although this choice is likely to be desirable for many citizens (who may 

value having a range of transport options or food variety), there may be discontent among 

those on lower incomes who may find some options unaffordable. Societal divisions 

(including physical separation of different social groups) could make this future a difficult 

environment in which to create and implement policy, especially given that citizens may 

be more concerned about potential disproportionate impacts of any policy options. 

Policy making around agriculture and land use may be particularly complex, with citizens 

possibly being reluctant to accept the large changes to rural landscapes and green 

spaces needed to balance food production and carbon capture technology. 

 

Society as a whole 

            ’                  : Parti ipants’ initial rea tions  entred on  on erns 

around income inequality. While some did note technology could be used to achieve 

positive outcomes (for example, to make healthcare 

more effective and efficient), many participants 

expressed concerns about the frequent use of virtual 

reality and other immersive technologies in 

contributing to the isolation. Even participants who 

“[ eople] will be more 

disconnected and impersonal 

in their dealings, like detached 

robots. I fi d that really sad.” 

Atomised society 
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welcomed the use of technologies for the reduction of emissions and greater 

convenience expressed concerns about technology being used to displace human 

interaction and communities. 

 

Sector-specific reactions 

The built environment 

Reminder of the built environment in the atomised society: People are increasingly 

living in self- ontained ‘    les’ in s   r an and r ral areas   ith more people living 

alone. New homes in dispersed locations have improved affordability. However, there are 

fewer local amenities. 

            ’            : Participants shared a dislike for the perceived insularity of this 

society, expressing discomfort with the dispersed population and the high number of 

people living alone. They were also worried that those on higher incomes would move 

into gated communities or in some other way physically separate themselves from those 

on lower incomes, increasing segregation and reducing the sense of community. 

 

Travel and transport 

Reminder of travel and transport in the atomised society: In this world, long-distance 

public transport is efficient and convenient. However, the cost of using it is relatively high. 

There is a strong uptake of CAVs by those with higher incomes. International flights for 

holidays and leisure remain popular. 

            ’            : Participants noted that there were many 

transport options for the highest earners in this society (for 

example, CAVs and public transport) but limited options for those 

on the lowest incomes. There were concerns that this could 

effectively exclude some people from various activities outside of 

the home. 

 

“It looks like the 

poorer are 

excluded from all 

types of 

transports.” 

Atomised society 
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Work and industry 

Reminder of work and industry in the atomised 

society: High consumption and increased 

technological obsolescence have created a 

throwaway culture. However, there are also better 

recycling solutions for some products. 

Cryptocurrency is increasingly used to purchase 

services in both the physical and virtual world. 

            ’ reflections: There was concern from participants about inbuilt 

obsolescence in this society. Challenges around inequalities were also raised, especially 

concerns about whether there was equal access to digital infrastructure. Some 

participants were concerned about the jobs available in this society, noting that high 

levels of automation could result in some people losing their jobs. Other participants 

disagreed, suggesting that innovation would generate jobs and create opportunities to 

reskill. 

 

Food and land use 

Reminder of food and land use in the atomised society: There is an increase in the 

availability and affordability of cultured meat. Urban agriculture and vertical farming offer 

local produce for those with higher incomes. Genome-edited crops and robotic 

pollinators allow the UK to achieve self-sufficiency. However, environmental degradation 

has reduced biodiversity. 

            ’            : Participants expressed reticence around increased agricultural 

technology in this society, particularly for genome-edited food, cultured meat and vertical 

farming (there were fewer concerns expressed about robotic pollinators). There were also 

concerns that rural landscapes and green spaces might not exist in this society, which was 

seen as undesirable. 

 

“I u dersta d the worries of how 

some jobs are being taken over by 

technology, but I think with tech, 

that can generate more job 

opportunities for people so they 

can develop more skillsets.” 

Atomised society 
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Metropolitan society  

Reminder of what the modelling tells us: The cost of delivering the energy system in 

2050 is 2% of GDP lower than a baseline scenario where net zero is not met. In other 

words, this scenario is more affordable than not meeting net zero. Energy demand and 

economic growth have been decoupled most significantly in this scenario. This scenario 

uses unproven technologies to reach net zero, although it also uses nature-based 

removals. Demand for energy and goods is moderately high, driven in part by higher 

economic growth, but offset by resource efficiency. The energy demands in this scenario 

mean a relatively large area is needed to build the required energy infrastructure. The 

risk to missing net zero in this scenario is relatively low, as there is scope to push 

technology change or demand reduction further if needed. 

Key challenges for policy makers in the metropolitan society: In this future, high 

economic growth, alongside high social cohesion and institutional trust, have created a 

relatively benign environment for rolling out new technologies and implementing new 

policies. However, there is likely to be continued reticence towards technologies seen to 

 e infringing on people’s personal lives and poli   ma ers  o ld li el  need to continue 

reassuring the public on the safety of new technologies in order not to lose support. 

Particular resistance may be apparent in food production, where the public may be least 

comfortable with technologies playing a major role without careful research and 

regulation. Rural populations may express dissatisfaction with policies seen to favour 

urban areas or to create divisions between urban and rural areas. In general, citizens’ 

need for green spaces and rural landscapes may come into conflict with increasing 

urbanisation and land being used for food production and/or nature-based carbon 

removal. 

 

Society as a whole 

            ’                       h  metropolitan society   arti ipants’ initial 

thoughts on this scenario often revolved around the high use of technology in 2050. 

Some participants felt the scenario presented futuristic and exciting innovations, but 
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others expressed some discomfort around increased use of 

some technologies (specifically AI and agricultural technology). 

Many participants were concerned that heavy reliance on 

technology might exclude some groups, especially older 

people and those in rural areas. They also expressed general 

concern about the rural and urban divide. Participants from 

r ral areas  ere  orried a o t  eing ‘left  ehind’   ith limited a  ess to the 

improvements in public transport efficiencies available in urban areas and with the 

perceived side-lining of their lifestyles and livelihoods (for example, through food 

production becoming divorced from rural areas).  

 

Sector-specific reactions 

The built environment 

Reminder of the built environment in the metropolitan society: Many people live in 

cities and fewer reside in rural areas. Funding is channelled to urban areas. There is 

compact living in small households and a push for essential services close to home. 

            ’ reflections: Participants were positive about the possibility of green cities 

and high economic growth in this society. However, they raised some concerns about 

potential isolation, with small or single-person households often being viewed negatively. 

They were also concerned about physical separation and a lack of interaction between 

different groups (especially between those on higher incomes and those on lower 

incomes and between those in urban and those in rural areas). 

 

Travel and transport 

Reminder of travel and transport in the metropolitan society: There has been greater 

investment in low-cost urban public transport and train travel is cheaper and easier 

between cities. CAVs are available as on-demand shared travel. There are zero carbon 

international flights available but less domestic flying. 

“I think people who 

do ’t have a  urba  

lifestyle have been 

forgotte  about.” 

Metropolitan society 
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            ’            : Participants welcomed the benefits that active travel and public 

transport could have on reducing pollution and improving air quality. However, some 

were concerned with what an increase in public transport (and to a certain extent, 

increased use of CAVs) would mean for transport infrastructure. In particular, they were 

concerned about the investment that would be required and whether new inter-city 

infrastructure would impinge on green spaces. 

 

Work and industry 

Reminder of work and industry in the metropolitan 

society: There is a thriving market for goods and services 

alongside a growing circular economy. An increased focus 

on sustainability supported with technology assists people 

in making sustainable choices. 

            ’            : The circular economy was seen 

as a positive aspect of this society. However, some participants were concerned that there 

 o ld  e an in rease in a tomation in the  or for e   hi h  o ld res lt in people’s  o s 

changing or being lost. Others noted that it was possible for people to reskill to work in 

the new jobs that technological innovation might offer. 

 

Food and land use 

Reminder of food and land use in the metropolitan 

society: There has been an increase in plant-based diets 

and cultured meat. Organically farmed meat is a rare 

luxury. Genome editing and robotics have reduced land 

and pesticide use.  

            ’         ons: Participants were generally 

averse to the use of novel technologies in food 

production in this society, particularly cultured meats and, to a lesser extent, genome-

“I quite like the way that it’s 

attempting to eliminate 

consumerism and the 

throwaway culture we have, 

such as fast fashion.” 

Metropolitan society 

“In agriculture, we currently 

use a lot of pesticides and 

chemicals, so reducing those 

could be positive for the 

natural world and 

biodiversity.”  

Metropolitan society 
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edited food. However, others saw potential positives in reducing pesticide use and 

lowering emissions.  

 

Self-preservation society   

Reminder of what the modelling tells us: The cost of delivering this energy system in 

2050 is the highest percentage of GDP of all the scenarios and is 5% of GDP higher than 

a baseline scenario where net zero is not met. More land will be needed to accommodate 

demand-led infrastructure as well as for increased livestock and agriculture. The level of 

carbon removal required necessitates both technological and nature-based approaches. 

There is also a relatively high reliance on unproven net zero technologies, combined with 

a society less amenable to change; these challenges are unlikely to be resolved and the 

risk of failure in meeting net zero is high.  

Key challenges for policy makers in the self-preservation society: In this future, low 

growth and technological progress have left fewer options for policy makers to reach net 

zero. This has meant relying on relatively high-cost unproven technologies to reduce 

emissions. Lower growth also presents wider challenges to income and public services. 

Policy makers may find a population frustrated by a lack of innovation, opportunities, and 

sense of community. However, the relatively low use of visible technology may mean that 

policy makers need to make fewer decisions on regulation. The preservation of 

‘traditional’ jobs and lifestyles may also mean policy makers need to tackle fewer issues 

around reskilling the population. Lower growth has resulted in relatively little new 

infrastructure or housing. Policy makers may find, therefore, that the major issues they 

face are around housing supply and reliable transport options. Although new building 

projects have not affected the rural landscape, policy makers may face discontent in rural 

areas where unviable agricultural land has been used for technological and nature-based 

carbon removal. 
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Society as a whole 

            ’                  : There was a strong feeling held by most participants that 

this so iet   as ‘going  a   ards’ and sho ed no progress  et een the   rrent da  and 

2050. Some expressed disappointment in the lack of the net zero technologies that they 

believed were important to reduce emissions. Participants were concerned about the 

income equality in this society and were worried that some aspects of daily living would 

be unaffordable for those on lower incomes. A few participants suggested that this 

society would be the least jarring for older people or for those who were strongly averse 

to change as it felt the most similar to the current day. 

 

Sector-specific reactions 

The built environment 

Reminder of the built environment in the self-

preservation society: Less investment in cities has driven 

people out to the suburbs and rural areas. Housing 

demand outstrips supply and there is more 

multigenerational living as a result. There is also a focus 

on ‘self-s ffi ient’ living  

            ’            : Participants were worried that the combination of a lack of a 

sense of community and what they perceived as low living standards would lead to 

increased crime. They suggested this could result in those with the highest incomes 

moving into gated communities, exacerbating the social divisions they already felt were 

prevalent in this society. Some participants were fairly positive about the increase in multi-

generational living, suggesting that this would reduce feelings of isolation. However, 

others expressed concern that this trend would be driven by economic circumstances 

rather than an increased desire to bring families closer together. 

 

 

“I  ome from a  already 

segregated society and 

gated communities will do 

nothing to integrate people 

from diverse ba kgrou ds.”  

Self-preservation society 
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Travel and transport 

Reminder of travel and transport in the self-

preservation society: Public transport is available but is 

fragmented outside of cities and has received little 

investment. There has been moderate investment in 

active travel infrastructure. CAVs are not widespread but 

are available for the rich. Flying is increasingly expensive. 

            ’            : Participants were concerned 

about how people who did not own a private vehicle would travel in this society, noting 

that an unreliable and fragmented public transport system would make life very difficult. 

There were also concerns that expensive flights would mean that foreign holidays would 

only be possible for the highest earners and that most people could not afford to visit 

family or friends they might have abroad. 

 

Work and industry 

Reminder of work and industry in the self-preservation society: Many goods are still 

designed with inbuilt obsolescence. ‘Green ashing’     ompanies is common. In 

general  there is a thro a a    lt re   o ever  those living ‘off grid’ have a ‘ma e do and 

mend’ attit de  There are also servi e e  hange or m t al goods e  hange s stems  

            ’            : Participants disliked the throwaway culture in this society and 

expressed concern for how the waste would be managed. There were positive reactions 

towards groups who repaired their goods and towards mutual goods exchange systems. 

Participants also suggested that this society had the potential for the greatest number of 

‘traditional’ and face-to-face jobs, which they expressed support for. 

 

Food and land use 

Reminder of food and land use in the self-preservation society: Meat is readily 

available through intensive farming. Organic options are available but are unaffordable 

“I live in a small hamlet. The 

nearest big shop is over an 

hour's drive away. It wouldn't 

be possible for me to get 

around everywhere on a bike 

with you g  hildre .” 

Self-preservation society 
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for most people. Some UK farmland has become unviable, 

meaning there is an increased reliance on imported food. 

Some former farmland has been rewilded. There is little 

advanced agricultural technology available. 

            ’                              u       h  

self-preservation society: Participants were negative 

about the increased reliance on imports, noting a desire for 

self-sufficiency and food security. Many also advocated for ensuring that there was equal 

access to healthy foods for all groups in the future. They were concerned that quality 

produce would only be affordable for those on higher incomes and that those on lower 

incomes could end up having lower quality food and less choice in what they consumed. 

Although participants were generally positive towards rewilding, some were concerned 

that it could be detrimental to ‘traditional’ rural lifestyles. 

 

Slow lane society 

Reminder of what the modelling tells us: The cost of delivering this energy system in 

2050 is 1% of GDP higher than a baseline scenario where net zero is not met. It uses 

significantly less new energy infrastructure than other scenarios to meet the demand, and 

significant societal shifts have lowered energy demand and reduced the need for 

unproven net zero technologies. This includes a shift to a circular economy and nature-

based carbon removal. However, the lack of technology availability means that there is a 

relatively high risk of not reaching net zero if demand reductions are short-lived. The 

society is amenable to making significant changes, and this is likely to be the main 

mitigation in case of risks.  

Key challenges for policy makers in the slow lane society: In this future, low economic 

growth has meant fewer technology options are available for policy makers to reach net 

zero. Lower growth also presents wider challenges to income and public services. 

However, shifts in consumption have kept costs for meeting emissions targets low. 

Although there is high societal cohesion, policy makers may face a population that is at 

“I like to be self-sufficient in 

what we grow […] If you 

don't produce your own 

reserves, you're held 

 aptive by outside for es.”  

Self-preservation society 
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risk of becoming dissatisfied with a lack of progress in living standards, a lack of 

convenience, and limited choices (for example, in what to eat or how to travel). 

Challenges for policy makers in this society are likely to be about ensuring that public 

services can continue to meet demand in a future with relatively restricted public finances. 

However, they may face fewer challenges around perceived inequalities and land use, 

with this future having high social cohesion and protection of rural areas (including for 

traditional agriculture and preservation of natural landscapes).  

 

Society as a whole 

            ’                  : Most participants highlighted that the focus on 

communities in this society was very positive. The availability of 

locally grown food was also popular, as was the extensive use of 

public transport, the shrinking income inequality, and the ‘repair 

and mend’   lt re   ome parti ipants  ere  orried a o t a slow-

down in production and new products being less frequently 

available. Most concerns centred on reduced convenience and 

perceived lower living standards. 

 

Sector-specific reactions 

The built environment 

Reminder of the built environment in the slow lane society: Population is spread 

across urban and rural areas. There has been low investment in new homes. People are 

living more localised and compact lifestyles and relying on increased local amenities. 

Par         ’            : Participants had positive reactions to the increased sense of 

community in this society. The move towards local amenities and close-knit communities 

spread across urban and rural areas was also seen positively. However, some feared the 

countryside would be fundamentally changed by the new infrastructure and housing that 

would be needed to facilitate population dispersal from towns and cities. 

“I love the idea of 

getting us onto a 

more level playing 

field.” 

Slow lane society 
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Travel and transport 

Reminder of travel and transport in the slow lane society: 

Walking and cycling are common, and people can access an 

efficient and well-maintained public transport system. Private 

car ownership is less frequent and there are few CAVs in use. 

Flying domestically or internationally is less common with 

more options for slower and less emissions-intensive options 

(such as high-speed trains or boats). 

            ’            : Participants were fairly positive about the high use of active 

travel and public transport in this society, noting this would be beneficial for public health 

and the environment. They also suggested that having sufficient infrastructure for active 

travel would create more flexibility in travel than either private or public transport. Some 

participants were unconvinced by alternatives to aviation for long-distance travel, 

suggesting it would be inconvenient and impractical for those working in jobs with limited 

leave. There were concerns that both private and public transport might not be affordable 

for those on low salaries. 

 

Work and industry 

Reminder of work and industry in the slow lane society: Small businesses are thriving 

and benefiting from localisation. Big businesses are promoting positive societal values to 

attract customers. There is an increased in shared goods and services. The cost of goods 

is high and there is an increase in repairing rather than replacing items. 

            ’            : Most participants were very positive towards the concepts of a 

 ir  lar e onom  and sharing goods in a  omm nit   s  h as thro gh a ‘library of things’   

Some participants also argued that this shift would create jobs and lead to new skills to 

be developed. A small number of participants expressed concern that there would be 

limited opportunities to buy new goods in this society and suggested that this would 

reduce the convenience that they experience currently. 

 

“If everyo e is taki g the 

same mode of transport, 

you need to create more 

railway lines, trains and 

routes. They need to be 

more reliable.” 

Slow lane society 
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Food and land use 

Reminder of food and land use in the slow lane 

society: There is an increase in plant-based diets and 

lower meat consumption. Little agricultural 

technology is available. More food is grown in the UK 

for domestic consumption. There are protected 

nature zones and restored national parks. 

            ’            : Participants were positive about locally grown food, 

consuming seasonal produce and reducing reliance on imports. However, some 

expressed that this would make the UK less resilient if there were extreme weather events 

that affected domestic production. Participants also highlighted that there would likely 

be regional differences in the ability to grow food, meaning some regions would be 

reliant on food from other areas or on more expensive imports. Some participants also 

noted that convenience food would be missing from this society, which was seen as 

negative for those who currently rely on it (such as working parents). 

 

5.6 Tensions and trade-offs 
Key message for policy makers: Participants were acutely aware of the tensions 

involved in decision making around net zero. When exploring inherent trade-offs, they 

noted that there was no way to resolve them fully. However, through exploring them, they 

generally became more receptive to a variety of options. In future, as governments 

articulate the next stages in our path to net zero, citizens may be most receptive to 

changes where they feel the tensions or trade-offs have been considered and not 

disguised. Involving citizens early may provide sustainable routes through any thorny 

trade-offs that future governments might face.  

What the participants said: Participants often raised the tensions they saw within the 

different scenarios they were discussing. Some key themes emerged that participants 

“I do eat meat, but I do like a 

plant-based diet. To me, it seems 

pretty good. I’m happy  ot to 

have the same choice as at the 

mi ute. I would survive.”  

Slow lane society 
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suggested that decision makers working on net zero would need to consider when 

thinking about future society. 

1. Infrastructure and cost: Participants identified a 

tension around the investment needed in 

societies with large infrastructure changes and 

where the funding would come from. Participants 

generally agreed that higher costs would be 

tolerable if it would mean meeting climate targets, 

reducing inequalities, and maintaining a sense of community. For some, there was 

concern that infrastructure development would focus on urban areas because the 

cost of the same developments in rural areas would be deemed too high. 

2. Sustainability and choice: Participants recognised 

the need for individuals to make sustainable choices 

to reduce emissions by 2050. However, they noted 

that sustainable and less wasteful choices 

sometimes came with trade-offs (such as being less 

convenient or affordable). Participants in general 

wanted options for people in the future so that they 

could choose what worked for them. Some suggested that those with greater 

wealth who have the highest emissions needed to be incentivised to take 

responsibility too. Other participants suggested there was a role for incentivising 

and educating people to make more sustainable choices. Participants were willing 

to accept substantial and widespread changes so long as this did not occur at the 

expense of individual freedoms and result in individuals being mandated to live 

their lives in a certain way. 

3. Innovation and tradition: Participants were generally hesitant around societies 

with increased use of technology in ways that seemed to threaten what they 

deemed as ‘traditional’  a s of life   ome parti ipants  ere a  epting of the  se 

of advanced technology provided there were the right checks and balances in 

place. These participants tended to be those who self-identified as earlier adopters 

“I  e tivise people, rather 

than force and push people 

[…]  du atio  might be a 

key factor in terms of 

people’s de isio  maki g.” 

“We have to put the buildi g 

blocks into it, which might 

mean paying more. But in the 

long run, it would mean a 

 lea er, gree er  ou try.” 
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of new technology. However, there were tensions identified around increased use 

of technology and jobs. For example, some participants were worried that if 

technology undermines traditional farming, it could mean the end of ‘traditional’ 

rural lifestyles. 

 

5.7 Key messages from public dialogue 
After immersing themselves in the four future net zero scenarios, the key messages that 

could be drawn from the discussions of the public dialogue participants are: 

1. Participants recognised that societal change is somewhat contingent on the 

infrastructure available to support it (such as accessible public transport and 

active travel infrastructure). Citizens may want to make changes in their lives but 

need the infrastructure to allow them to do so. 

2. Participants believed that some of the large societal changes (such as increases 

in automation or a greater emphasis on the circular economy) could only happen 

if there are supporting efforts to reskill individuals. 

3. Having fewer food options available in the future would be unwelcome. 

Participants favoured incentivising people to choose less emissions-intensive 

options. There is likely an ongoing need to engage the public in balancing dietary 

preferences, decarbonising food production, and developing public support for 

potential technical solutions for this. 

4. Citizens are likely to be attentive to the perceived fairness of pathways to net 

zero. Future governments are likely to need to be alert to, and address, narratives 

around fairness. Participants favoured scenarios that gave equal priority to public 

and planetary health. Therefore, emphasising the health co-benefits associated 

with a net zero transition should benefit citizens and, in so doing, bolster support 

for the transition itself. 

5. Individuals are aware that people making changes to their lifestyles can help 

reduce emissions and are not averse to doing so. However, participants 
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expressed the need to be consulted about the lifestyle changes they would favour 

and not to have changes imposed on them. 

6. Citizens may be more receptive to policies where they feel the tensions or 

trade-offs have been considered and not disguised.
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Next steps 

The research, insights and tools presented in this report are 

intended to help policy makers consider the role of societal 

change in both net zero strategy and a wider range of policy areas. 

This work has shown how the plausible societal changes could 

significantly affect the way that the UK will reach net zero by 2050. 

It has also explored the public perception of the likelihood and 

acceptability of societal changes. This final section considers how 

policy makers can use the outputs of the project to make their 

policy and strategy more resilient. Other organisations, such as 

businesses and local authorities, may also find these approaches 

helpful. 

 

How to use the scenarios 
The outputs of the project provide strategic insights into some important risks and 

opportunities associated with different pathways to net zero, but the evidence and 

scenarios can also be used by policy makers to help develop and refine specific net zero 

policies with more detailed and specific analysis. Approaches that could be used are 

described below. 

 

Policy stress-testing 
Stress-testing is a method for testing policy, strategy, or project objectives against a set 

of scenarios to see how well they stand up to a range of external conditions. 

Purpose: The approach is used to: 

• explore how different scenarios might affect strategic policy objectives, and 
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• identify which aspects of the policy are robust across the full range of scenarios 

and which will need to be modified if conditions change in the future. 

Output: Feedback on how a new or existing policy, strategy, or project might be affected 

in different scenarios and how it might need to be adapted in the near term to ensure 

resilience across a range of future conditions. 

Outcome: A more resilient policy, strategy or project. 

Approach: 

• Work through the grid below (Table 12), discussing how your policy performs in 

the longer-term under the different conditions of each scenario. 

• Take a step back to look across the full grid: What is imperative for us to do in the 

near term? What do we need to adapt or track to ensure the effectiveness of this 

policy across a range of possible futures?  

 

Table 12. Example policy stress-testing exercise 

Policy proposal (That we do X to achieve Y) 

Scenario 

1 2 3 4 

What aspects of this scenario make delivering this policy easier or more 

difficult? (Think in terms of enablers and barriers) 

    

In 2050, is this policy intervention considered a success or a failure? 

Why? (What might a success narrative look like?) 

    

 ho  enefits from this intervention in this s enario   ho doesn’t  Who 

or what is adversely affected? 

    

What would we need to start, stop, change, or continue doing now/in 

the near term for this policy to achieve its objective in this scenario? 
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The approach can also be used to help choose between a number of competing policy 

choices; an option which is assessed as performing well in most scenarios may be 

preferable to one that experiences more barriers. 

 

Testing implications of wider goals 
Some of the societal changes represented in the scenarios overlap with wider policy goals 

that current or future governments may choose to focus on, including boosting economic 

growth, strengthening UK manufacturing, and improving urban infrastructure to support 

population growth in cities. 

 et  ero planning does not t pi all   onsider ho  the UK’s approa h to net  ero  o ld 

need to change if such goals were successfully achieved, but this project has illustrated 

that this could have important implications for the path to net zero. 

If a set of agreed long-term goals can be identified, policy makers could translate these 

into a new future societal scenario using the approaches set out in this report, test the 

performance of their net zero strategy against this scenario, and then identify any changes 

in approach that might be needed. 

As an illustrative example, this would allow policy makers to identify how they would meet 

net zero in a world where any targets for increased economic growth were successfully 

achieved or in a world where UK manufacturing is thriving. 

 

Systems thinking 
The project has demonstrated that applying systems thinking and modelling when 

planning for the future is critical to expose connections between parts of our energy 

system that may not be salient to policy makers working in individual sectors. For 

example, significant increases in digital communication could reduce demand for travel 

but increase demand for home heating and electricity use in data centres. 
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Government is already applying systems thinking in its net zero strategy, but this work 

could be built on to think about wider societal connections and cross-sector effects.3 This 

could be particularly important if analysis of a particular sector is handled by an individual 

government department that is not actively considering indirect effects from other 

sectors. To resolve this, development of cross-sector systems maps to inform systems 

thinking should involve people working in different government departments.  

Chapter 3 of this report described how systems thinking was used in this project to 

identify cross-sector effects that would have implications for energy demand and 

emissions. As an example, Figure 32 shows a systems map illustrating how income growth 

and reshoring of manufacturing could affect both travel demand and the number of cars 

produced in the UK, both of which could increase overall energy demand. Development 

of such a map should involve policy makers working on growth, transport, and 

manufacturing to ensure all the connections are fully explored. 

 

 

Figure 32. The impacts of income growth and reshoring on energy use, via transport and 
industry sectors 
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Horizon scanning 
Government already tracks a range of net zero indicators.177 Further societal indicators 

could also be tracked to assess whether the UK is headed towards one or other of the 

scenarios, providing intelligence on whether net zero might be harder or easier to meet 

than currently assumed, or if the strategy may need to adapt in some other way. 

Indicators for uptake of net zero technologies and behaviours are already tracked by 

government, such as EV sales or homes insulated. New societal indicators important for 

net zero (some of which already have readily available data), could include: 

• Public attitudes to net zero and willingness to take specific actions to help meet UK 

targets. 

• GDP growth and its relationship to energy demand (as well as emissions) to 

understand the pace of decoupling of these metrics. 

• Diets, including the share of meat and dairy, as well as attitudes to new meat and 

dairy substitutes. 

• Uptake of new digital communications technologies and their effect on travel 

patterns. 

• Willingness to use shared services (such as car clubs or a ‘li rar  of things’). 

• Availability of repairable products and public attitudes to repairing products. 

• Changes in urban versus rural populations and the resulting impact on travel and 

home energy use. 

• Data on uptake of emerging technologies and their likely effect on energy use, 

including CAVs, digital currencies, AI, vertical farms and cultured meat. 

The data for many of these indicators have been or are being collected to inform policy 

makers (for example, public health insights from data on diets).178 Such data could be 

monitored from a net zero perspective to provide intelligence on changing trajectories in 

societal factors that might increase or decrease emissions, affecting the path to net zero.
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Glossary 
Term Definition 
Afforestation The process of artificially converting non-forest land into 

forest, often for carbon sequestration. 

AI Artificial intelligence. 
Air quality life 
index  

A measure of the impact of air pollution on life expectancy. 

Assumptions A collection of conventions and choices made when creating 
and running a computational model. 

At Soc The atomised society. 
Atomised society A stretching yet plausible future societal scenario, in which 

economic growth and technological progress are high, and 
social cohesion and institutional trust are low. 

BECCS Bioenergy with carbon capture and storage; a process for 
generating energy from biomass while extracting carbon 
dioxide from the atmosphere. 

BEIS Department for Business, Energy and Industrial Strategy 
(defunct). 

Bioenergy with 
carbon capture 
and storage 

Capturing and permanently storing carbon dioxide from 
bioenergy emissions, so that it becomes a source of negative 
emissions. 

Blockchain A shared decentralised system that can be used to underpin 
cryptocurrencies or similar initiatives requiring a 
decentralised ledger. 

Carbon capture 
and storage 

Capturing carbon dioxide before it enters the atmosphere 
and then storing it. 

CAV Connected and autonomous vehicle; a vehicle that can carry 
out some or all its the driving tasks, in place of the driver. 

CC Climate change. 
CCC Climate Change Committee; an independent non-

departmental public body that advises the UK on tackling 
and preparing for climate change. 

CCS Carbon capture and storage; capturing carbon dioxide 
before it enters the atmosphere and then storing it. 

CCU Carbon capture and utilisation; the process of capturing 
carbon dioxide to be recycled for further usage (including 
for biofuels). 

CCUS Carbon capture, utilisation and storage; a set of 
technologies for capturing carbon dioxide either for storage 
or for further usage. 



Glossary 

181 
This is not a statement of government policy. 

Connected and 
autonomous 
vehicle 

A vehicle that can carry out some or all its the driving tasks, 
in place of the driver. 

COP United Nations Conference of Parties; a series of annual 
conferences, which have been running since 1995, to bring 
together members of the United Nations Framework 
Convention on Climate Change (UNFCCC) to review 
progress made on commitments to limit climate change. 

CREDS Centre for Research into Energy Demand Solutions 

Critical 
uncertainties 

Highly important but highly uncertain potential future 
changes. 

Cultured meat  eat prod  ed      lt ring  ells o tside of the animal’s 
body, through tissue engineering techniques. 

DAC Direct air capture; the process of capturing carbon directly 
from the atmosphere. 

Defra Department for Environment, Food and Rural Affairs. 

DESNZ Department for Energy Security and Net Zero. 
Direct air 
capture 

The process of capturing carbon directly from the 
atmosphere. 

DIT Department for International Trade. 
Drivers of 
change 

Events or shifts that may cause a societal trend to alter or 
change pace. 

Ecotourism A form of tourism that involves visiting natural areas via 
sustainable methods of transport. There is often a focus on 
environmental education. 

Energy forestry Forestry in which fast-growing trees or woody shrubs are 
grown with the purpose of providing biomass for energy 
use. 

ETS Emissions trading scheme; a market-based approach to 
controlling net emissions by providing economic incentives 
for red  ing the emission levels   lso  no n as ‘ ap and 
trade’  e a se emissions levels are  apped for individ al 
polluters, but unused limits can be traded between polluters. 

Fossil CCS – H2 
production 

Capturing carbon dioxide that results from the burning of 
fossil fuels used in hydrogen production. 

Fossil CCS – 
industry 

Capturing carbon dioxide that results from the burning of 
fossil fuels in industrial processes, such as steel and cement 
production. 

Fossil CCS – 
power 
generation 

Capturing carbon dioxide that results from the burning of 
fossil fuels for power generation. 

GDP Gross domestic product; a monetary measure of the market 
value of goods/services produced and sold in a country in a 
specific time period. 
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GHG Greenhouse gases (including carbon dioxide, methane, 
nitrous oxide, ozone and others   gases in the earth’s 
atmosphere that absorb and emit radiant energy, causing 
the global warming. 

Global commons Resource domains that are shared across the world (such as 
the oceans, the atmosphere or outer space). These domains 
are outside of national jurisdictions and can be accessed by 
all nations. 

GM  Genetically modified; any organism whose genetic material 
has been altered using genetic engineering techniques. 

Greenwashing A form of marketing used to persuade the public that an 
organisation’s prod  ts or poli ies are environmentall  
friendly when they are not. 

Heat pump A device that heats buildings by transferring in thermal 
energy from an outside source. 

HGV Heavy goods vehicle (any truck over 3.5 tonnes). 

Internet of things The network of everyday objects that are connected to the 
internet. The objects can connect and share data with each 
other and are embedded with sensors and software that 
enable them to do this. 

Levers Quantitative model settings that can be adjusted to match 
the descriptions of an imagined scenario, allowing 
computational modelling to take place.  

Library of things An organisation that owns items (such as equipment for 
gardening or home improvement) that can be lent to 
customers. 

Met Soc The metropolitan society. 
Metaverse A hypothesised future generation of the internet, in which 

there is a shared immersive and persistent 3D virtual reality 
space, acting as an extension to the physical world and 
allowing humans to interact with a computer-generated 
environment. 

Metropolitan 
society 

A stretching yet plausible future societal scenario, in which 
economic growth and technological progress are high, and 
social cohesion and institutional trust are also high. 

MtCO2e Megatonne of carbon dioxide emissions. 

NDNS National diet and nutrition survey. 

NOx Nitrogen oxides; toxic gas molecules contributing to 
pollution. 

NTS UK national travel survey. 
OBR Office for Budget Responsibility. 

OECD Organisation for Economic Co-operation and Development. 
ONS Office for National Statistics. 

Parameters A numerical value informed by data that can be used in a 
model. 
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PJ Peta joule. 
PM2.5 Particulate matter less than 2.5 micrometres in diameter. 

R&D Research and development. 
Reshoring The process of moving manufacturing of a product from 

abroad to the country where it is sold. 

Rewilding The process of restoring land to its natural, uncultivated 
state.  

Self-preservation 
society 

A stretching yet plausible future societal scenario, in which 
economic growth and technological progress are low, and 
social cohesion and institutional trust are also low. 

SL Soc The slow lane society. 
Slow lane 
society 

A stretching yet plausible future societal scenario, in which 
economic growth and technological progress are low, and 
social cohesion and institutional trust are high. 

Soil 
sequestration 

The process in which carbon dioxide is captured from the 
atmosphere and stored in the soil carbon store. 

SP Soc The self-preservation society. 
Telepresence Technology that allows people to carry out tasks from a 

virtual location, as if they were in a situation physically. 
Trends General movements across society in an identifiable 

direction. 

UK NHM UK national household model. 
UK TIMES model A model for the energy system of the UK, developed by UCL 

and BEIS. 

UKTM UK TIMES Model. 
VR Virtual reality. 

Weak signals Early indicators of change or emerging issues that may 
become more significant. 
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