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About Onward 
 
Onward is a modernising think tank whose mission is to develop bold and practical 
ideas to boost economic opportunity and strengthen communities in all parts of the 
United Kingdom. 
 

We are not affiliated to any party but believe in a mainstream conservatism. We 
recognise the value of markets and support the good that government can do, and 
believe that a strong society is the foundation of both. We want to seize the 
opportunities of the future while preserving the accumulated knowledge of the past. 
We believe that most people are hard-working, aspirational and decent, but that many 
do not have the opportunities to fulfil their potential. 
 
Our goal is to address the needs of the whole country: young as well as old; urban as 
well as rural; in all parts of the UK – particularly places that feel neglected or ignored in 
Westminster – by working with ordinary people directly and developing practical 
policies that work. 

 

Thanks 

 
The author would like to thank the Behavioural Insights Team and J.L. Partners for their 
experimental work, comments and support. In addition, the author would also like to 
thank the work of Bristol students Izzy Crowther, Madison Crowe, Thomas Moloney, 
Tom Pearce and Daniel Willis for their contributions. 
 
We would also like to thank the Calouste Gulbenkian Foundation (UK Branch) for their 
financial support for this research. 
 
Onward is a small non-profit that relies on the generosity of our donors and patrons to 
do our work. We are indebted, in particular, to our Founding Patrons: Martyn Rose, 
Michael Spencer, David Meller, Bjorn Saven, Richard Oldfield, Robert Walters, Tim 
Sanderson, James Alexandroff, Jason Dalby, Graham Edwards, John Nash and Theodore 
Agnew. Without this philanthropic support, our work would not be possible.  



 
 

About the author 
 
Alex Luke is a Senior Researcher at Onward. He joined in January 2021 to work on the 
Getting to Zero research programme. He graduated from the University of Bristol in 
2020 with a Master’s degree in Environmental Policy and Management, and a Bachelor’s 
degree in Physics. He has previously worked with DEFRA and the Australian Institute of 
International Affairs. 

 

About Getting to Zero 

 
Established a year before COP26, Onward’s Getting to Zero programme is dedicated to 
developing practical and politically possible ways for the UK to meet its net zero 
ambitions and lead the world in decarbonisation. 
 
It is led by Ed Birkett and Alex Luke, and the steering group is co-chaired by  
Rt Hon Caroline Flint and Dame Caroline Spelman. 
  



 
 

 

Endorsements 
 

Dame Caroline Spelman, Co-chair of the Getting to Zero Programme 
 
“As a former Environment Secretary, Liz Truss ought to know the devastating 
consequences of failing to reach net zero. Similarly, Rishi Sunak's time as Chancellor 
will have warned him of an even bigger bill to the Treasury if we fail to act in a timely 
fashion. 
  
“Whoever becomes Prime Minister should take note of the bold recommendations put 
forward by Onward to make it easier for the public to make the choices required for 
net zero” 
 

Rt Hon Caroline Flint, Co-chair of the Getting to Zero Programme 
 
“As Onward’s new research shows, people have a crucial role to play in reaching net 
zero through the adoption of clean and green technologies and behaviours. But many 
people are naturally concerned about the upfront costs of doing so. 
 
“This new report sets how the Government can learn from the failures of previous 
schemes and help people to ‘go green’ in an affordable manner.” 
 

Alex Sobel MP, Chair of the Net Zero All Party Parliamentary Group 
 
“If the new Prime Minister is serious about reaching net zero by 2050, they will need to 
embed policies which accelerate and enable much needed behaviour change. They 
must not underestimate the scale of the massive challenge ahead. To decarbonise our 
lives, we must embrace new policy ideas and innovation. Onward's paper has several 
good proposals that need to be considered.” 
 

Laura Sandys CBE, Chair of the Government's Energy Digitalisation Taskforce 
 
“Excellent straightforward recommendations that would really move the dial on 
retrofitting homes, build a highly lucrative retrofitting supply chain and deliver lower 
bills for homeowners.   
 
We need action and this report is clear about some very important shifts needed to 
reach net zero and save customers significant money.” 

  
  



 
 

Rt Hon Philip Dunne MP, Chair of the Environmental Audit Committee 

 
 “Successive administrations have set bold targets to meet the UK’s commitments 
under net zero. While these ambitions are admirable, our Committee has often found 
that there has been insufficient detail of how the targets are to be met. While Ministers 
have been swift to adopt successive carbon budgets recommended by the Climate 
Change Committee, the UK is currently not on track to meet them. 
 
 “Opinion poll after opinion poll highlights the support among the public for 
environmental issues. Businesses are also standing by ready to invest and to develop 
skills. But what is needed is clear direction from the Government. 
 
 “During the Committee’s recent work on energy efficiency, it was clear that the 
Government had not properly grasped how much it would cost to bring homes to at 
least EPC C. Policy initiatives like the Green Homes Grant, which was a good idea, were 
poorly implemented and did not instil confidence in the sector. Boosting the energy 
efficiency of the nation’s homes is essential, not only to help households afford to heat 
their homes, but also to help achieve both energy security and net zero: emissions from 
domestic properties account for 20% of UK greenhouse gas emissions. Installing 
insulation and retrofitting properties with energy efficiency measures can bring the UK 
back on track to achieve net zero goals, while also reducing household bills in the midst 
of the current cost of living challenges.” 
 

Ruth Edwards MP, Member of Parliament for Rushcliffe 
 
“Onward’s report lays bare the scale of the challenge we face to meet our net zero 
targets. In areas such as the energy efficiency of homes and low carbon heating 
systems, the UK needs to act fast if we are to stay on course. We can’t do so without 
taking people with us.  
 
“This report puts forward practical suggestions to make it cheaper and easier for 
people to participate in our journey to net zero and is important food for thought for 
the next Prime Minister.” 
 
  



 
 

 
 
 

 
  



 
 

Contents 
 
Summary 1 

Table of recommendations 5 

The challenge 6 

Progress to date 15 

Net zero nudges 30 

Which interventions work? 39 

Solutions 56 

Conclusion 69 

Endnotes 71 

 



 

1 
 
Going green 

  

Summary 



 

2 
 
Going green 

The race to net zero is already well underway. The UK has made strong progress, 
decarbonising at a faster pace than any other G20 country. Domestic emissions have 
fallen by 44% over the last thirty years, driven by big changes in the generation of 
energy and management of waste. But in other areas, like the buildings people live in 
and the transport they use to get around, progress is slow. 
 
Some of this variation is driven by who needs to make changes. Large organisations, 
both public and private, have taken most of the action to date. Energy companies have 
moved away from coal towards gas and, more recently, renewables. Waste companies 
have reduced their reliance on landfill.  
 
In contrast, people and communities have been slower to make the changes needed. 
They have been hesitant about adopting new technologies, harbouring scepticism 
about the cost and utility of electric vehicles, heat pumps, and solar panels. And they 
have been reluctant to change the way they live their lives, such as shifting from driving 
to public transport or adopting a more plant-based diet. And as cost of living pressures 
mount, many are understandably focussing on supporting their family and don’t feel 
the time is right to make a change. 
 
But people are going to be key in reaching the UK’s 2050 net zero deadline. As we show 
in this paper, the Climate Change Committee’s 6th Carbon Budget implies that 
individual actions will be responsible for one third of the fall in the UK’s future 
emissions by 2050.  
 
In fact, of the three biggest changes needed to reach net zero - decarbonisation of the 
electricity supply, uptake of electric vehicles, and adoption of low-carbon heating 
systems - people will be responsible for the latter two. 
  
This is where the challenge for the next phase of the transition to net zero lies. With 
less than 30 years to go until the national net zero target, we need a rapid and 
immediate scaling-up of technology adoption and incentives for behavioural change. 
To illustrate the size of the challenge, meeting the Government’s ambitions of making 
every home at least EPC C standard by 2035 will mean 15 million homeowners or 
landlords inviting tradespeople into their homes to retrofit energy efficiency measures 
- equivalent to 2 houses every minute for the next 13 years. 
 
Driving this part of the transition is tricky. To date, a range of government schemes 
have proved ineffective at overcoming real and perceived barriers to individual change 
like cost and flexibility. The Coalition Government’s ‘Green Deal’ for retrofit saw only 
15,000 households sign up out of 610,000 assessments before the scheme was scrapped 
in 2015 - a conversion rate of just 2.5%.  
 
This Government’s £2 billion Green Homes Grant programme aimed to retrofit 600,000 
homes, but as of February 2022 had only benefited 43,000. There is some evidence that 
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programmes like the Plug-In Car Grant which provides funds for new electric and 
hybrid vehicles have accelerated uptake, but concerns about the availability of public 
charge points remain. 
 
These failures have impacted public confidence, limiting willingness to adopt 
technologies and change behaviours. This is compounded by memories of previous bad 
advice from the government, including the U-turn on diesel cars which still lives long in 
the national memory. Controversy over a rumoured ‘boiler ban’ shows the potential 
political pitfalls of going too far or too fast. 
 
So what action can be taken to encourage individuals to make the necessary changes? 
This report explores the potential for interventions which harness the way people 
behave and interact with each other, including “collective incentives” and “nudges”: 
 

● “Collective incentives” reward groups of people for acting together, rather than 
individually. These incentives were harnessed effectively when rolling out fibre-
optic broadband to rural communities using “broadband vouchers”. 

● “Nudges” are interventions designed to gently encourage people towards 
desirable behaviours. They can include “social norms messaging”, which 
encourages people to act differently by highlighting how their behaviour 
compares to that of their neighbours and peers.  

 
To test these ideas, Onward commissioned an online randomised controlled trial by the 
Behavioural Insights Team (BIT) to understand the impact of social norms messaging. 
We also conducted a series of focus groups in different parts of the country, to 
understand how people would respond to new forms of collective incentives. 
 
The results show that these types of interventions have potential. Including a “social 
norms” message about the pace at which others are buying electric vehicles increases 
the proportion of people willing to buy one from 38% to 43%. Collective incentive 
schemes which addressed the main barriers to electric vehicle adoption - price and 
charging point availability - would encourage one in seven people sceptical of buying 
an electric vehicle to change their mind. And in our focus groups, we clearly observed 
“peer effects” and “neighbourhood effects” in how individuals discussed making 
changes to support net zero, with participants positively referring to friends or family 
who had installed solar panels or bought electric cars. 
 
Policies that harness these behavioural effects won’t be enough in and of themselves. 
But they are an under-utilised tool in the policymaker’s toolkit to reach net zero. We 
recommend three ways that they could become a bigger part of the government’s 
approach to reducing emissions. 
 
First, we recommend new individual incentives that learn from the failures of previous 
schemes which didn’t account for consumer behaviour. A new and improved scheme to 
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accelerate energy efficiency improvements in buildings - “Retrofit as a Service” - would 
create new bodies to manage and fund retrofit on a street-by-street scale at no upfront 
cost to householders. A Stamp Duty rebate for energy efficiency and low carbon heat 
would take advantage of the “moment of change” when someone moves house to 
encourage the installation of heat pumps. A similar scheme in Finland has given them 
one of the highest rates of heat pump sales in Europe. 

 
Second, we put forward a number of collective incentives that capitalise on shared 
purchasing power and economies of scale when groups of people act together. Demand 
aggregation programmes at a local level would give confidence to service providers and 
manufacturers. New workplace programmes, inspired by the Cycle-to-Work scheme, 
would see employees sacrifice part of their salary in exchange for new green 
technology like an electric vehicle or rooftop solar. 
 
Finally, we propose a number of “nudges” designed to gently encourage a shift towards 
more sustainable behaviours. Individualised marketing of public transport, based on 
Australia’s “TravelSmart” programme, would reduce car usage and support the bus and 
rail network. Individuals who recently purchased an electric vehicle should be 
encouraged to adopt a more efficient time-of-use tariff and charge their car at night. 
Social norms messages on energy bills and carbon labelling on food would provide 
information to shift behaviours, limiting the need for more interventionist regulation. 
 
As we transition to a greener economy, everyone will need to play their part. The 
government’s aim should be to make that participation as easy as possible. This report 
plots a path to overcome resistance to change through information and incentives, 
exploring what the carrot can look like instead of the regulatory stick. As the 
government looks ahead to a challenging period of economic transition, it should be 
guided by this balanced approach. 
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Type 

 
 
Solution 

 
Individual incentives which 
aim to overcome the barrier of 
long payback periods and 
high upfront costs to uptake of 
energy-efficiency retrofits. 

 
1.   ‘Retrofit as a service’ model, using blended finance with grants and 

subsidised loans attached to the property deed to finance street-
by-street retrofit. 
 

2.   Stamp duty rebates of up to 50% for energy-efficiency measures 
and heat pumps installed within 24 months of moving in. 

 
Collective incentives to drive 
the uptake of new net zero 
technologies. 

 
3.   Demand aggregation schemes introduced by Local or Combined 

Authorities, which use collective purchasing power to negotiate 
lower prices for new technologies for groups of buyers. 
 

4.  A salary sacrifice scheme for green technologies, promoted 
through workplaces. 

 
Nudges which gently 
encourage people to change 
their behaviours. 

 
5.   Individualised marketing schemes for public transport and active 

travel to be delivered by Local and Combined Authorities. 
 

6.  Nudge new electric vehicle owners to time-of-use tariffs through 
email campaigns. 

 
7.  Require energy suppliers to include social norms messaging on 

household energy bills. 
 

8.  Consult on introducing a mandatory requirement for carbon 
labelling on food and beverage products. 

 

Summary of recommendations 

 

Summary of recommendations 
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The transition to net zero emissions by 2050 demands change across the breadth of 
the economy. This will require emissions reductions from high-emitting sectors such 
as energy, transport and agriculture, but also from less obvious sectors such as 
healthcare and services. 
 

Net zero will require changes both by individuals and by companies 
 
Companies will be responsible for a great deal of the transition to net zero. They will 
need to replace coal-fired power stations with new offshore wind farms, electrify 
manufacturing processes, switch cargo ships to low-carbon fuel sources and use 
hydrogen and carbon capture. 
 
But individuals also have significant responsibility for the transition. We will all need to 
both adopt new technologies - such as electric vehicles and heat pumps - and change 
our behaviours to some degree - for example by transitioning to lower-carbon diets or 
using more active forms of transport. 
 

To date, most emissions cuts have come from changes by 
companies 
 
The UK has, on the face of it, made encouraging progress towards decarbonisation. In 
2019, the UK became the first major economy to introduce a legally-binding target to 
reach net zero emissions by 2050. And, since 1990, the UK has decarbonised more 
quickly than any other country in the G20, reducing emissions by more than 43.8%.1 2 
 
This progress has not been uniform across the economy. The biggest cuts in emissions 
have been made in decarbonising energy supply (Figures 1 and 2). In 1990, energy 
supply was the biggest-emitting sector in the UK. Since then, emissions have fallen by 
63%.3 Significant progress has been made in other sectors too. In the waste sector, 
emissions have decreased by 82% since 1990.  
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Figure 1: Annual Greenhouse Gas (GHG) emissions since 1990, by sector 
Source: BEIS UK Greenhouse Gas emissions: provisional figures 2021, Onward analysis 
 

 
Figure 2: Change in Greenhouse Gas (GHG) emissions 1990 - 2021, by sector 
Source: BEIS UK Greenhouse Gas emissions: provisional figures 2021, Onward analysis 

Note: LULUCF is defined as Land Use, Land Use Change and Forestry. Emissions from LULUCF have 
decreased by more than 100% because it is now a carbon sink rather than a carbon source  
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In the energy and waste sectors, the responsibility for reducing emissions rests 
primarily with companies. 
 
Emissions from the energy supply sector have primarily fallen due to the transition 
away from coal-fired power plants, driven by the expansion of gas from the mid-1990s 
and the rollout of renewables, particularly since 2010.  
 
Coal’s share of the electricity generation mix has fallen from around 67% in 1990 to just 
1.8% in 2020.4 Analysis from Carbon Brief showed that coal-to-gas switching in the so-
called “dash for gas” has been responsible for 29% of emissions reductions since 1990.  
 
The “dash for gas” occurred following the privatisation of the electricity sector and 
regulatory changes which allowed gas to be used as a fuel in power stations. In 
addition, the introduction of carbon pricing in the electricity sector through the EU 
Emissions Trading Scheme and the UK Carbon Price Support mechanism quickened the 
pace of the transition away from coal.5  
 
The Renewables Obligation and Contracts for Difference schemes have also 
encouraged investment in renewables, driving down the cost of wind and solar to the 
point that renewables are now the cheapest form of new electricity generation.6 
 
Waste emissions have fallen dramatically as a result of different policy interventions. 
The introduction of the landfill tax and the Landfill Allowance Trading Scheme, along 
with improved landfill standards in the 2010 Environmental Permitting Regulations for 
England and Wales have significantly reduced the amount of waste going to landfill.7 8 
These policies have also encouraged more incineration of waste, which reduces carbon 
emissions compared to landfill but creates other concerns including local air pollution.9 
 
These policy interventions have also driven up recycling rates, along with others such 
as Producer Responsibility Obligations, which require packing producers to recover 
and recycle a certain proportion of packaging.10 Household recycling rates have 
increased from 11% in 2001 to more than 46% in 2019, encouraged through increasing 
collections and messaging, along with the Single Use Carrier Bags Charge which was 
introduced with the aim of promoting a “recycle and reuse culture”.11  
 
The waste sector has therefore cut emissions through a combination of changes by 
companies (more incineration) and individuals (increased recycling). 
 

Some emissions “reductions” have come from offshoring emissions 
 
In addition to these two sectors, emissions from industry have also fallen by 50% since 
1990.12 However this is largely due to the decline of the iron and steel industry in the 
UK as part of a broader shift to a service-based economy, rather than as a result of 
policymaking. 
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Offshoring emissions, also known as “carbon leakage”, leads to concerns that, whilst 
the UK is doing well against its domestic net zero target, it is not actually reducing its 
emissions footprint. There is some data to support this argument.  
 
In 2019, the CCC estimated the change in UK “consumption-based” emissions, based on 
experimental data from DEFRA.13 The data covers the period 1997 to 2016, during which 
the UK’s domestic emissions fell by 34%.14 Over the same period, the CCC estimates 
that the UK’s consumption-based emissions fell by just 9%. As the UK heads towards 
net zero, there is likely to be more pressure on the Government to explain how it is 
mitigating against this carbon leakage. 
 

Other sectors have seen fewer reductions, particular those that 
require changes by individuals 
 
Emissions reductions are also needed in sectors where individuals will need to make 
changes, for example residential buildings and agriculture. 
 
Since 1990, emissions from residential buildings have decreased by just 19%. Similarly, 
transport emissions are almost unchanged over the same period, with improvements in 
fuel efficiency and the introduction of EVs offset by an overall increase in vehicle miles 
travelled. Agricultural emissions have only fallen by 7% in the last thirty years, and have 
remained stagnant over the past decade.15 
 

So what more can individuals do to deliver net zero?  
 
Changes by individuals can be split into “technology adoption” - for example buying an 
electric vehicle - and “behaviour change” - for example adopting a lower-carbon diet. 
 
To understand the differing responsibilities of companies and individuals, we have 
grouped responsibility for emissions cuts into three categories: 
 

1. Changes by companies 
2. Technology adoption by individuals 
3. Behaviour change by individuals 

 

Our analysis shows that changes by individuals will be responsible 
for one-third of future emissions cuts 
 
The CCC’s 6th Carbon Budget groups carbon emissions into ten different sectors, 
ranging from aviation and agriculture to surface transportation and electricity 
generation.  
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We have assigned future emissions reductions to each of the three categories 
described above, by analysing emissions cuts within each subsector. For example, we 
assigned the subsector “Agriculture: Behaviour Change” to the individual behaviour 
change category.16 
 
Table 1 shows the contribution of each category of change to reducing carbon 
emissions in each sector. 
 
Table 1: 2050 emissions abatement by sector, and responsibility 
Source: Climate Change Committee Sixth Carbon Budget, Onward analysis 
 

Sector Abatement in 
2050 (MtCO2e)17 

Company 
changes (%) 

People adopting 
technologies (%) 

People changing 
behaviours (%) 

Agriculture 17 43% 0% 57% 

Aviation 27 57% 0% 43% 

Electricity 
Supply 

114 100% 0% 0% 

F-gases18 1 14% 86% 0% 

Fuel supply 19 100% 0% 0% 

LULUCF19 30 100% 0% 0% 

M&C20 52 95% 0% 5% 

Non-
residential 
buildings 

22 100% 0% 0% 

Removals21 58 100% 0% 0% 

Residential 
buildings 

70 12% 85% 3% 

Shipping 20 100% 0% 0% 

Surface 
transport 

136 17% 69% 14% 

Waste 23 97% 0% 3% 
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It is clear from the above that there are some sectors in which the responsibility lies 
entirely with companies, such as the supply of electricity and fuels, non-residential 
buildings, and carbon removals. However, in other sectors the responsibility lies much 
more closely with individuals, for example residential buildings and surface transport 
(e.g. cars and vans). 
 
In total, most of the responsibility for the net zero transition lies with companies (66%), 
as shown in Table 2. However, individuals are still responsible for around a third of the 
changes required.  
 
Table 2: Total shares of responsibility for emissions abatement in 2050 
Source: Climate Change Committee Sixth Carbon Budget, Onward analysis 
 

Responsibility for change Abatement 
(MtCO2e/year) 

Proportion of total 
abatement 

Companies 390 66.0% 

Individuals: Technology adoption 154 26.1% 

Individuals: Behavioural changes 46 7.9% 

 
The changes that individuals need to make primarily consist of adopting new 
technologies, such as heat pumps and EVs. Technology adoption by individuals will be 
responsible for around a quarter (26.1%) of UK emissions abatement.  
 
However, within the Balanced Net Zero Pathway, there remains a notable reliance on 
individuals to tackle a further 7.8% of emissions by changing their behaviours, such as 
by reducing the carbon-intensity of their diets or making more journeys by public 
transport or active travel. 
 
The Balanced Net Zero Pathway is not the only route to net zero, however it is the 
CCC’s central modelling scenario and used for recommendations for future carbon 
budgets. The proportion of individual responsibility varies between alternative 
pathways, as shown in Table 3. However, all pathways demand a significant level of 
technology adoption by individuals, to reduce emissions from buildings and transport, 
together with at least some degree of behaviour change.  
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Table 3: Responsibility for emissions abatement under alternative pathways to net zero 
Source: Climate Change Committee Sixth Carbon Budget, Onward analysis 
 

Pathway Company 
changes 

People adopting 
technologies (%) 

People changing 
behaviours (%) 

Headwinds 68.0% 26.1% 5.9% 

Tailwinds 69.8% 22.8% 7.5% 

Widespread 
Innovation 

69.8% 25.4% 4.7% 

Widespread 
Engagement 

64.1% 27.0% 8.9% 

 
Changes by individuals are needed for two of the three biggest 
contributors to emissions reductions - EVs and low-carbon heating 
systems 
 
Figure 3 shows the top 5 contributors to each type of change. By some distance, the 
two largest sources of emissions reductions will be from decarbonising our electricity 
supply (114 MtCO2e/year) and switching from petrol and diesel cars and vans to 
electric vehicles (93 MtCO2e/year). The third largest will be from the adoption of low-
carbon heating systems in residential buildings (53 MtCO2e/year).  
 
The total emissions abatement required by 2050 is 591 MtCO2e/year. Therefore these 
three changes - the decarbonisation of electricity supply, uptake of EVs and adoption 
of low-carbon heating systems - will account for 44% of the UK’s future 
decarbonisation alone. The last two of these changes rely on changes by individuals, 
showing the importance of individuals to delivering net zero. 
 
In the following chapter, we explore recent Government attempts to encourage people 
to make changes. These include incentives aimed at individuals, such as the Green 
Homes Grant and the Smart Meter rollout. These incentives have had a chequered 
history. It is difficult to shift people’s engrained behaviours, or to encourage people to 
adopt expensive new technologies that may not provide an improved user experience. 
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Figure 3: Top 5 sources of emissions abatement for each category of change 
Source: Climate Change Committee Sixth Carbon Budget, Onward analysis 
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Progress to date 
 

Analysis of the effectiveness of existing incentives 
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As identified in the previous chapter, changes made by individuals will be responsible 
for about one-third of future emissions abatement. These include adopting new 
technologies and changing behaviours. 
 
Driving these kinds of individual actions is tricky. There are a number of barriers to 
people adopting net zero technologies, including cost and flexibility. For example, EVs 
are more currently expensive to buy than petrol vehicles and arguably offer less 
flexibility due to limitations on range and slower charging times compared to refuelling.  
 
Similarly, the upfront cost of a heat pump system is currently three times higher than a 
gas boiler and heat pumps do not offer the same ability to rapidly increase the 
temperature of a home. In terms of behaviour change, plant-based diets or limited 
energy usage inherently limit a person’s flexibility. 
 
This means that progress to date has been, at best, mixed. The rollout of electric 
vehicles (EVs) is progressing relatively well and appears to be on track to meet 
Government targets. However, the UK is performing poorly in other areas, such as the 
uptake of heat pumps and installation of energy efficiency measures - compounded by 
a number of high-profile policy failures.  
 
The rest of this chapter analyses where schemes have gone well or gone wrong and the 
lessons that can be learned. 
 

The UK is making good progress in some areas, particularly electric 
vehicles 
 
The number of battery electric vehicles (BEVs) on UK roads has increased 28-fold in the 
last eleven years, to around 380,000 by the end of 2021.22 
 
The Society of Motor Manufacturers and Traders (SMMT) forecasts that a further 
289,000 BEV’s will hit the roads in 2022, followed by a further 412,000 in 2023.23 This 
would take the total number of BEVs on the roads to around a million by the end of 
next year. 
 
The CCC’s Balanced Net Zero Pathway includes 3.2 million BEVs by 2025. Compared to 
the SMMT’s forecasts, a significant uplift in sales would therefore be required in 2024 
and 2025 to reach this interim target. 
 
However, the Office for Budget Responsibility’s (OBR) most recent Economic and Fiscal 
Outlook predicts that the share of BEVs in new sales will reach 59 percent in 2026-27, 
and suggests that “the Government is more than on course to meet its Net Zero 
Strategy targets for EVs”.24  
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Figure 4: Historic and forecast market share of Battery Electric Vehicles (BEVs) in sale of 
new cars 
Source: Office for Budget Responsibility 

 

Little progress has been made on decarbonising the UK’s housing 
stock 
 
Decarbonising the 30 million or so homes in the UK represents an enormous challenge. 
According to Building Research Establishment (BRE), the UK has “the oldest housing 
stock in Europe, and most likely in the world”.25 This is a problem that is here to stay: an 
estimated 80% of the houses the UK will have in 2050 are already built.26 
 
Unfortunately, many of these houses are draughty, poorly-insulated and leaky, which 
means that our housing stock is the least energy-efficient in Europe.27 Since 2008, 
more than two thirds (67%) of homes assessed have received an Energy Performance 
Certificate (EPC) rating of less than C, and just 1.1% received a rating of A.28 According 
to the bank Halifax, meeting the Government’s ambitions of making every home at least 
EPC C standard by 2035 will require around 15 million homes to be retrofitted with 
energy efficiency measures.29 This is equivalent to around 2 houses every minute 
between now and 2035. 
 
The key barriers to the uptake of energy-efficiency measures are the upfront cost to 
retrofit a property and the payback time. In 2019, the Ministry of Housing, 
Communities & Local Government (MHCLG) estimated that the average cost of 
retrofitting a house to EER C standard to be £8,110.30 Doing so would save the average 
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household just £298 a year in fuel costs, meaning it would take more than 27 years for 
the initial investment to pay itself back. For the least efficient households, the upfront 
costs are greater but result in more substantial savings and a shorter payback time, as 
shown in Table 4. 
 
These payback periods will shorten further from October 2022, when the price cap 
again increases significantly. Realising these shorter payback periods would depend on 
how high energy prices go, and for how long. 
 
Table 4: Average retrofit costs to EPC C standard and payback periods  
Source: MHCLG 
 

EPC Rating Installation 
Cost (£) 

Energy cost saving (£/year, 
based on 2021 energy prices) 

Payback (years) 

D £6,472 £179 36 

E £13,285 £594 22 

F or G £18,858 £1,339 14 

 
These payback figures were published in July 2021 - since then, energy prices have 
increased significantly, which would reduce payback times. For customers on the price 
cap, bills have increased by around 73% in this time, which may reduce the payback 
period to around 15.5 years. However, this still remains an unattractive financial offer to 
many consumers and would become even more so were energy prices to fall once 
again. 
 

Progress on energy-efficiency has gone backwards since 2012 
 
Since 2012, the number of UK lofts and cavity walls insulated each year has fallen 
dramatically, as shown in Figure 5. This follows the end of the Carbon Emissions 
Reduction Target (CERT) scheme, which ended in 2012. The CERT scheme required 
electricity and gas suppliers to reduce the carbon emissions within domestic 
properties, which they did primarily through the installation of insulation and energy 
efficient lighting.31 32 
 
The replacement of the CERT with the Energy Company Obligation has seen a 
significant decline in the number of measures installed by suppliers each year.33 In 
addition, as this chapter will set out, other energy efficiency policies in the past decade 
have performed poorly.  
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Figure 5: UK home energy efficiency improvements over time 
Source: Carbon Brief 

 

Progress on heat pump systems has been much too slow 
 
The outlook for the decarbonisation of domestic heating systems - another vital aspect 
of reducing emissions from buildings - is also poor. The Government is targeting 
600,000 installations of heat pump systems per year by 2028.34 However, just 36,669 
were installed in 2020 (Figure 6).35 Annual sales will therefore need to grow by around 
sixteen times over the next six years. However, they previously took more than a 
decade just to double. Meeting this target will therefore depend on achieving a rapid 
growth rate, mirroring the progress seen with electric cars. 
 
The CCC’s Balanced Net Zero Pathway is even more ambitious than the Government’s 
target, reaching 900,000 installations per year by 2028 and one million per year by 
2030.  
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Figure 6: Heat pump sales vs the Climate Change Committee’s Balanced Net Zero 
Pathway 
Source: European Heat Pump Association, BEIS, BSRIA, CCC Sixth Carbon Budget, Onward 
Analysis 
 

 The biggest barrier to heat pump adoption remains the upfront cost of the unit and the 
associated installation. On average, Air-Source Heat Pump (ASHP) systems cost around 
£10,000 to buy and install, while Ground-Source Heat Pumps (GSHPs) cost even more - 
at least £15,000.36 37 
 
This means that most heat pump systems are around four to six times more expensive 
than a gas boiler. This year, the Government introduced the ‘Boiler Upgrade Scheme’, 
which provides a grant of up to £5,000 for ASHPs and up to £6,000 for GSHPs, in an 
effort to reduce this disparity.38 
 
In addition, heat pumps do not necessarily lead to lower running costs because, 
although heat pumps are more efficient than gas boilers, the unit cost of electricity is 
significantly higher than the unit cost of gas.39  
 
This calculation has changed slightly due to soaring gas prices following Russia’s 
invasion of Ukraine, with one analysis finding that heat pumps are now cheaper to run 
than gas boilers.40 In addition, the Government plans to reduce the relative cost of 
electricity compared to gas by more evenly distributing “policy costs” across the two 
energy types.41 
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Little progress has been made on dietary changes 

There is some evidence to suggest that the carbon-intensity of UK diets is falling. Since 
2007, the average per capita carbon emissions from meat consumption fell by 7%. This 
is despite average per capita meat consumption increasing by more than 10% in the 
past decade. The decline in emissions is due to a reduction in the carbon-intensity of 
meat consumed, which has occurred due to broader dietary shifts (Figure 7).  
 
The consumption of beef - which is highly carbon-intensive - has fallen by around 9% 
since 2007, while pork consumption has declined by 14%. In contrast, the consumption 
of poultry, which is almost 9 times less carbon-intensive than beef, has risen by around 
31% over the same time period.42 
 
However, in the CCC’s modelling, total meat consumption falls by 20% by 2035 and 
30% by 2050, contrary to current trends. There is therefore more that will need to be 
done to meet this target. 
 
Figure 7: Average carbon intensity of annual meat consumption (kgCO2e/kg) in the UK 
over time 

Source: OECD, Our World in Data, Onward analysis 
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Some policies have been relatively successful, such as the Plug-in 
Car Grant for electric vehicles 
 
The number of Ultra-low Emission Vehicles (ULEVs) in the UK has grown rapidly over 
the past decade.43 There are now around 380,000 Battery Electric Vehicles (BEVs) and 
310,000 Plug-in Hybrid Electric Vehicles (PHEVs) on the road in the UK, up from 10,600 
and 4,500 respectively in 2014.44 
 
This rapid growth has been supported through the Government’s Plug-in Car Grant 
(PiCG), which was introduced in 2011. The PiCG initially provided £5,000 towards a new 
BEV or PHEV, capped at 25% of the cost of the vehicle.45 
 
The PiCG has continued to evolve since 2015 and has been gradually tapered down as 
sales of electric vehicles has increased. It was cut to £4,500 in 2015, while also 
introducing an upper limit on eligibility that meant cars priced at £60,000 or more 
would not be eligible for the discount. Since then, the grant has been reduced on four 
further occasions and was finally brought to a close in June 2022.46 
 
As of late 2020, there were around 269,000 grant-eligible ULEVs on the road. This 
figure, combined with the overall growth in the number of ULEVs over the past 
decades, suggests the grant mechanism has contributed to kickstarting the market and 
bringing down the cost of electric vehicles.  
 
However, it is difficult to determine how much of the growth in the sale of electric 
vehicles can be attributed entirely to the grant. Reducing the eligibility criteria has also 
had little impact on the rollout; even as the proportion of cars sold eligible for the PiCG 
has fallen, sales have continued to increase year-on-year (Figure 8). 
 
In addition, research from Norway and the United States suggests that investment in 
public EV charge points may be more cost effective than grants at driving EV uptake. 
However, this effect weakens as more charge points are built.47 48 49 
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Figure 8: Proportion of new ULEVs sold eligible for the PiCG compared to the number of 
ULEVs on the road 
Source: Public First, 15th-23rd February, Onward analysis 
 

 
Some policy interventions have had mixed success, such as the 
smart meter rollout 
 
Smart meters are designed to provide consumers and energy suppliers with accurate 
and real-time data on their energy usage, enabling them to better understand their 
consumption habits and to encourage energy-saving behaviours. They are also 
designed to encourage consumers to shift their energy usage away from peak times, 
and to allow suppliers to better understand supply and demand needs and to improve 
grid flexibility.50 
 
In 2011, the Government announced a £11 billion project to roll out smart meters to 
every home in the UK, replacing more than 50 million existing gas and electricity 
meters.51 Responsibility for the rollout was delegated to energy suppliers, who were 
legally required to take ‘all reasonable steps’ to install smart meters for customers by 
the end of 2020.52 
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However, the rollout has been plagued with issues and the deadline has now been 
pushed back to 2025, with estimated costs rising to £13.5 billion. A significant problem 
is that the older generations of smart meters are prone to malfunctioning and can stop 
working when a customer changes supplier.53 
 
This has undermined public confidence in smart meters. In addition, privacy concerns 
have also reduced consumers’ appetite to have them installed. This has been further 
compounded by misinformation around the health risks posed by radiation from smart 
meters, which prompted a response from the Government and Public Health England, 
and concerns over inaccurate readings leading to higher bills.54 55 56 By the end of 
September 2021, just 47% of meters had been replaced with smart meters - less than 
halfway towards the overall target.57 
 
The smart meter rollout has been described as “the biggest behavioural change 
programme that this country has seen”, since one of its key objectives is to encourage 
consumers to reduce their energy consumption.58 
 
Despite the issues with the rollout, there is some evidence that smart meters are 
changing behaviours. In 2016, the House of Commons Science and Technology 
Committee heard that up to 70% of British Gas customers with smart meters had 
reported making behavioural changes. These included “using only the amount of water 
that they need in the kettle, switching off and unplugging when they are not using any 
of their devices, or using energy-saving light bulbs”.59 
 
Similarly, a 2017 survey by Populus for SmartEnergy GB reported that 63% of customers 
with a smart meter had looked into ways to use less energy, compared to just 34% 
without.60 Updated BEIS cost-benefit analysis from 2019 reflects this, predicting that by 
2034, the benefits from the rollout will accrue to more than £19 billion, compared to 
£13.5 billion in costs.61 
 

A number of policies have failed, including the Green Deal and the 
owner-occupier element of the Green Homes Grant 
 
In trying to drive the individual changes required for net zero, the Government has had 
some success using grants for electric vehicles and through the turbulent smart meter 
rollout.  
 
In other areas, policy interventions to date have struggled to make an impact. This is 
particularly true of policy aimed at energy efficiency and retrofit in which two flagship 
initiatives, the Green Deal and the Green Homes Grant, have performed poorly.  
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The Green Deal 
 
The Green Deal was launched by the Department of Energy and Climate Change 
(DECC) in 2013. Under the scheme, homeowners were provided with loans to fund 
energy efficiency measures in their homes, which were then paid back over up to 25 
years through savings on energy bills. Loans were provided by ‘Green Deal Providers’ 
and repaid through a ‘Green Deal Charge’ added to energy bills. The Green Deal was 
centred around a so-called ‘Golden Rule’, which stated that “the expected financial 
savings must be equal to or greater than the costs attached to the energy bill”.62 
 
The idea was that the providers would build up a supply chain of advisers and installers, 
and then advertise their Green Deal plans to customers. Those interested would 
receive a home assessment to check which measures would be suitable - and would 
provide sufficient returns - before signing up. The provider would then make 
arrangements for the installation of measures and begin collecting payments upon the 
completion of works. 
 
The scheme was designed to target the inertia that exists in the retrofit market. The 
high upfront costs of many measures, coupled with long payback periods, are off-
putting to many consumers. For example, for measures with a payback period of 20+ 
years, only those homeowners intending to stay in their current property for at least 
that period of time are likely to consider them a worthy investment.  
 
The scheme tried to get around this problem by eliminating the upfront cost and by 
tying the charge to the property itself, such that any new owners would take over 
responsibility for paying the charge.63 
 
However, the scheme experienced a number of issues which ultimately led to its 
demise in 2015. By the time the scheme ended, just 15,000 households had signed up to 
Green Deal Plans. This was despite more than 610,000 home assessments taking place - 
thus giving a conversion rate of just 2.5%.64 
 
The key reason for the low uptake was high interest rates, which varied from 7-10% per 
year. Over a 25-year payback period, the effects of compound interest meant that 
finance costs would account for at least 49% of the total cost of a Green Deal Plan. This 
therefore meant that many measures became unaffordable under the ‘Golden Rule’, and 
only those with the highest rates of return became eligible for full funding. In many 
cases, this meant that deep retrofits (which are arguably most suited to this form of 
financing) became unavailable. Consumers found these high interest rates off-putting - 
especially considering they were significantly higher than other loans available on the 
high street.65 66 67 
 
There were other issues which hampered the Green Deal. Research in Cambridge and 
Suffolk showed that between 59% and 68% of people were not prepared to pay more 
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than £50 for the initial assessment.68 However, many providers charged up to £150.69 
These upfront costs were a significant deterrent for many, particularly those on lower 
incomes or with few savings.  
 
The scheme was also criticised as being overly complex, with consumers put off by the 
length of the consultation process, and poorly marketed, with many consumers simply 
unaware of its existence.70 There were also concerns over the quality and consistency 
of Green Deal assessments, which reduced confidence in the reliability of cost- and 
energy-savings estimates.71 
 
Many of these concerns were identified and raised during the scheme’s inception. For 
example, Mallaburn and Eyre (2013) concluded that “even assuming that the costs and 
benefits even out, the financial package is deeply unattractive”, predicting that demand 
for the scheme would be low and that there were a considerable number of additional 
barriers to uptake.72 
 
Ultimately, their predictions came true. The Green Deal was intended to support the 
retrofit of 14 million homes by 2020.73 However, by the time it was scrapped it had 
achieved just 0.1% of this target and cost the taxpayer £17,000 per home in 
administrative costs, with the National Audit Office declaring that the scheme did not 
achieve value for money.74 The Green Deal is therefore widely considered to have failed. 
 

The Green Homes Grant owner-occupier scheme 
 
The £2 billion Green Homes Grant (GHG) scheme was introduced in September 2020, 
as one of the flagship policies intended to deliver on the Government’s promise to 
“Build Back Greener” following the COVID-19 pandemic.75 As the Government’s flagship 
energy efficiency policy, the scheme can be considered the Green Deal’s successor.  
 
Under the scheme, £1.5 billion was made available to owner-occupiers, with the 
remaining £500 million allocated to Local Authorities through the Local Authority 
Delivery (LAD) scheme.76 
 
Under the owner-occupier part of the scheme, up to £5,000 of funding (or up to 
£10,000 for those on the lowest incomes) was provided to homeowners to install 
energy efficiency improvements and low carbon heating systems in their homes. It was 
initially introduced to run for six months, until March 2021, but this was quickly 
extended to March 2022.  
 
However, a short while later, this decision was backtracked and the scheme closed to 
new applicants in March 2021 as originally planned. 
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The scheme’s target was to install improvements to 600,000 homes in the UK. 
However, it fell far short of this goal. As of February 2022, just 43,300 households had 
benefited from the scheme - less than 10% of the original target.  
 
The measures installed cost £226 million in Government funding, and are expected to 
deliver annual savings on household energy bills of around £3.9 million. This means the 
payback period will be approximately 58 years, far longer than typical payback periods 
for retrofit – which are already very long.  
 
The measures installed through the scheme are also expected to reduce emissions by 
around 0.0242 MtCO2e per year. This is equivalent to reducing total emissions from 
domestic buildings by just 0.04% per year.77 
 
The scheme experienced a number of difficulties.  
 
First, the design and implementation of the scheme took place over just twelve weeks. 
Understandably, the Government was seeking to try to stimulate the economy in 
response to the pandemic. However, this timescale was far too tight. The Public 
Accounts Committee (PAC) noted that, when procuring bids to run the application 
system, “none of the bidders thought it was possible to fully implement a digital system 
in time for the launch”.78  
 
Second, when the scheme did launch, the application system was not ready and 
therefore a significant number of applications had to be processed manually. The lack 
of an effective digital system also meant that many installers also were not properly 
accredited to perform the relevant works. In total, 46% of installers who applied to 
participate in the scheme were not registered properly. 
 
Third, twelve weeks proved insufficient to train up additional installers - since 
tradespeople would need to train for up to 4 years for some types of installations. In 
addition, other installers were unwilling to pay for the relevant accreditations given 
that the scheme was only supposed to run for 6 months. These costs were not 
insignificant - businesses spent an average of £87,000 getting ready for the scheme.79  
 
This all led to a poor experience for consumers. Applications were significantly delayed, 
while those which were accepted struggled to find approved installers to carry out the 
works. In addition, more than 52% of applications were rejected or withdrawn due to 
the complex criteria homeowners were expected to meet along with lengthy 
administrative processes.  
 
The complex eligibility criteria also meant homeowners had to apply for funding for a 
‘primary’ measure such as cavity wall insulation, before they could access funding for 
‘secondary’ measures such as double glazing. This meant that many could not access 
the scheme for relatively simple installations which would have represented ‘low 
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hanging fruit’ in terms of carbon savings, installation time and cost-effectiveness. The 
complexity of the scheme contributed to high administrative costs, amounting to more 
than £1,000 per household which had measures installed. 
 
There is a consensus that the poor performance of the scheme, combined with the 
administrative difficulties, meant that overall the scheme was a failure. The Public 
Accounts Committee stated that the scheme “underperformed badly”, while the 
National Audit Office declared that the scheme “delivered to an over-ambitious 
timetable and was not executed to an acceptable standard”.8081 
 
The one silver lining of the GHG was the performance of the Local Authority Delivery 
(LAD) scheme, which has been a major success. All of the Phase 1 funding for the 
scheme was allocated, enabling efficiency improvements to around 11,000 homes. Since 
the scrapping of the homeowner component of the GHG, the LAD scheme has been 
extended with additional funding made available.82 
 

Regulation and bans can be successful, but there’s a limit to what 
the public and politicians will accept 
 
The incentives discussed above were all designed to encourage people to make 
changes through their own volition. Given their relative failure, another option 
available to the Government could be to simply legislate to prohibit the sale of higher 
carbon technologies or eliminate undesirable behaviours.  
 
The concern with any such bans is the risk of significant public backlash, but the 
Government has already introduced or announced a number of bans without too much 
opposition. For example, the public are generally supportive of a ban on sales of new 
petrol and diesel cars after 2030.83 Similarly, support for banning plastic straws is 
extremely strong, with 77% of the public in favour and just 14% opposed.84 
 
In addition, successive governments have introduced ever-tightening energy efficiency 
regulations on products such as lights, washing machines, and vacuum cleaners.85 
Whilst these measures have not been universally liked, they have contributed to the 
uptake of new technologies such as LED lights. 
 
However, there is clearly a limit to the extent to which the Government can (or should) 
simply ban or regulate its way to net zero if it wants to maintain public consent.  
 
For example, public concern about a potential “boiler ban” meant that it was converted 
from a ban to simply an “ambition” in the Heat & Buildings Strategy.86 The Prime 
Minister even had to allay fears about the “boiler police” kicking down doors to “seize, 
at carrot-point, your trusty old combi”.87  
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Other restrictions have also had mixed responses. In some areas, such as Waltham 
Forest, Low Traffic Neighbourhoods (LTNs) have proved popular, with studies showing 
that they have reduced traffic by 56% and street crime by around one tenth.88 89 
However, other areas have reported that their LTNs are simply shifting traffic to main 
roads. In these places the impact of LTNs on those living on main roads has been 
criticised, and they remain subject to intense debate. Wandsworth Council, for 
example, suspended their LTN’s after just one month in September 2020.90  
 
Regulation will certainly have a role to play in the transition to net zero even if it 
cannot be all-encompassing. But it remains essential that we find ways to encourage 
people to adopt new green technologies and change their behaviours voluntarily. As 
this chapter has explored, policy has historically focused largely on individual fiscal 
incentives, such as subsidies for new technologies, with limited effect. This report will 
therefore explore alternative avenues to boost action by individuals.  
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Net zero nudges 
 

How can behavioural nudges and collective incentives 
support decarbonisation? 
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As the previous chapter explored, the Government has had mixed success at driving 
the individual changes required for net zero. Interventions have contributed to good 
progress in some areas, such as the rollout of EVs, but have been ineffective in others, 
such as energy efficiency and low-carbon heat. There remains a significant policy gap 
to be closed. 
 
The Government should therefore explore new ideas to drive individual action. In this 
chapter, we explore two categories of potential interventions: nudges and collective 
incentives. 
 

What are “nudges” and “collective incentives”? 
 
‘Nudging’ is a behavioural science concept utilised by governments and corporations to 
influence and steer a particular group, or the broader public, towards a socially 
desirable behaviour.  
 
Nudge theory was first brought to prominence in 2008 by the economists Richard 
Thaler and Cass Sunstein, who state that “Nudges are not mandates”.91 Nudges do not 
force or push people to do anything, but through the design of decisions, frameworks, 
and messaging including suggestions and positive (or negative) reinforcements they are 
gently steered towards a certain behaviour. Crucially, as Thaler and Sunstein state, they 
alter people’s behaviour “without forbidding any options or significantly changing their 
economic incentive”.  
 
Nudging can take numerous forms. A common method involves reducing the friction 
required to adopt the desired behaviour and increasing the difficulty of undesired 
behaviours. In simple terms, this is a matter of making things you want to encourage 
easier and making things you want to discourage harder.92 
 
There are numerous examples of where this technique has been deployed. For example, 
providing smaller plates in office canteens makes it more difficult for people to eat 
larger portions. Similarly, the introduction of a very small charge on single-use carrier 
bags encourages people to reuse older bags.93  
 
Another form of nudging is social norms messaging, which encourages people to 
change their behaviour by providing them with information about how their actions 
compare with those of their neighbours and peers. This technique has been deployed 
successfully in the hotel industry; Goldstein et al. found that telling guests that 75% of 
other guests reuse their towels was effective in encouraging towel reuse.94 
 
Collective incentives, meanwhile, are designed to encourage two or more individuals to 
work together to solve a common issue in what is known as “collective action”.95  
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Collective incentives reward people for acting together, rather than individually. They 
can be both positive or negative; either rewarding those who participate in or 
contribute to a collective action or penalising those who do not.96 
 
One example of a positive collective incentive would be a discount on ticket prices for 
large groups who buy many tickets at once. Alternatively, an example of a negative 
collective incentive is the ‘single supplement’ sometimes added to hotel rooms when 
occupied by just one person. 
 

These incentives often rely on people’s interactions with one 
another 
 
The impact of most collective incentives and many forms of nudge build upon the way 
in which people interact. Crucially, many such incentives can exploit the presence of 
so-called ‘peer effects’ to increase the adoption of desirable behaviours.  
 
A peer effect is defined as “the propensity of an individual to behave in ways that vary 
with the prevalence of that behaviour in [a group of people]”.97 These peer effects often 
arise due to pressures to comply with the ‘social norms’ of behaviour within a particular 
context.98 99 It is important to note, however, that these effects can be both desirable 
and undesirable - dependent on whether the prevailing behaviour in the group is 
positive or negative.100 
 
Peer effects can be seen across many different types of groups, such as groups of 
friends, colleagues, or classmates. They are also seen in groups based on location, 
which gives rise to the “neighbourhood effect”. This can be defined as the “influence on 
an individual’s behaviour and attitudes that can be attributed to interaction with others 
in a neighbourhood”.101  
 
Peer effects often lead to certain outcomes occurring organically in groups of people. 
One such outcome which arises due to the influence of peer effects is the ‘social 
contagion’ effect, which is defined as the “spread of an entity or influence between 
individuals in a population via interactions between agents”.102 Such outcomes are not 
always advantageous or desirable, however. 
 
Social contagion theory states that individuals in a population are more likely to adopt a 
new technology or a new behaviour if they see other members of the population doing 
so. One example of social contagion is Facebook, for which Ugander et al. noted that 
the likelihood of an individual joining Facebook is tightly dependent on the number of 
Facebook users already present within their contacts.103 
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What does the evidence say about peer effects in a net zero 
context? 
 
Peer effects can be a powerful tool to help drive changes in the context of net zero.104 105 
There is strong evidence to suggest the existence of a social contagion effect in the 
adoption of rooftop solar which means that the likelihood of any individual in a 
neighbourhood installing solar panels is increased with a greater frequency of solar 
panels in the neighbourhood: 
 

● For example, Baranzini et al. found that solar panel installation in Switzerland 
was socially contagious, with the strength of the ‘contagion’ relating to the size 
and visibility of the panels and how alike the owners are. They noted that the 
contagion effect arises due to both the physical visibility of the panels and 
through word-of-mouth. However, they also noted that the effect diminishes 
with distance and time; therefore the closer and more recent an installation is, 
the greater the effect.106  

 
● Carratini et al. examined this social contagion effect in areas around the 

language border between French and German parts of Switzerland. They 
determined that the language barrier has a negative impact on the uptake of 
solar PV, with 20% fewer installations in the regions close to the language 
border. This provides evidence that language barriers are detrimental to social 
interactions and the adoption of new technologies – but, in turn, also provides 
further evidence of a social spillover effect given that installation rates in 
regions with no barrier are significantly higher.107 

 
● Similarly, Graziano and Gillingham detected the clustering of solar installations 

in Connecticut in a way which does not follow the spatial distribution of income 
or population. They demonstrated “a strong relationship between adoption and 
the number of nearby previously installed systems”. This relationship, the 
authors suggest, could be harnessed by policymakers to encourage shared or 
community-based solar schemes and further solar deployment in smaller 
communities.108  

 
● Bollinger and Gillingham also recorded a similar effect in California, 

determining that each solar installation in an area increased the likelihood of an 
additional installation by 0.78 percentage points.109 

 
If these effects exist for solar panels, it is reasonable to assume that they are likely to 
hold for other technologies required for net zero, such as heat pumps and EVs. 
However, the size of the effects are likely to differ; for example, heat pumps are both 
smaller and less visible on the street than solar panels, which is likely to reduce the 
social contagion effect.  
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A small number of studies to date have examined the role of peer effects and social 
contagion in EV adoption:  
 

● A notable study from Morton et al. detected a “moderate” degree of spatial 
clustering in EV adoption in the UK. However, they suggest that variations are 
primarily explained by local conditions such as “education level, employment 
status, income level, population density, dwelling type, household size, car 
availability, and the presence of Hybrid Electric Vehicles [HEVs]”.110  
 
The authors propose that the presence of HEVs as a predictor of uptake could 
indicate the presence of a neighbourhood effect, “whereby consumers observe 
preferences for vehicles in their vicinity and incorporate this information in 
their choices”. 

 
● Barth et al. explore the potential impact of peer effects on EV uptake in further 

detail. Through analysis of survey data, the authors found that social norms 
were as important as cost to drive EV acceptance.111  

 
● Similarly, a study from Jansson et al. in Sweden found that personal norms, 

social norms and opinion leading were all of significant importance to EV 
adoption.112 

 
● Axsen and Kurani examined the influence of interpersonal interactions within 

the social networks of prospective car purchasers. They reported that people 
were most willing to think favourably of Plug-in Hybrid Electric Vehicles 
(PHEVs) when they could easily form a basic understanding of PHEV 
technology, and if they could find “supportive procietal values within their 
social network”.  
 
Assuming that this translates one step further to Battery Electric Vehicles 
(BEVs), this may suggest that peer effects are important to creating a positive 
perception of BEVs in the minds of consumers, and thus increasing the 
likelihood of them purchasing one.113 

 
● However, Mukherjee and Ryan are less convinced about the impact of peer 

effects on EV uptake. They argue that the ‘neighbourhood effect’ may factor 
into people’s decisions about EVs but that the effect is in some way intangible.114  

 
There are also some concerns that any social contagion of EVs may not be entirely 
desirable. For example, through their agent-based modelling, McCoy and Lyons warn 
that the existence of mild peer effects - if real - could lead to significant clustering in 
EV adoption, which could potentially overload local electricity networks.115 116 
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What does the evidence say about nudges and collective 
incentives in a net zero context? 
 

Nudges 
 
There are various examples of nudging in a net zero context. Many existing nudges rely 
on making desirable behaviours or choices simpler. For example, if the process of 
getting a heat pump installed is made easier, through simplifying grant application 
processes and by reducing disruption during the installation process, it is likely that 
uptake will increase. This simplicity can be achieved by changing defaults, providing 
information, and removing hassle.  
 
Examples include: 
 

● Changing default options: Most people are in favour of signing up to a green 
tariff for their energy, but very few get around to changing their tariff.117 If a 
green energy tariff is made the default selection, a significant increase is seen 
in the amount of people on the tariff.118 Brown et al. also found that reducing the 
default temperature on office thermostats by 1°C resulted in employees 
choosing temperature settings that were an average of 0.38°C lower than 
previously.119 

 
● Providing information: 

○ In one study, households provided with advice about potential energy-
saving behaviour changes alongside their monthly energy bill used less 
energy compared to households provided with the bill alone.120 In 
theory, smart meters should build on this effect through the provision 
of real-time energy consumption information. This acts as feedback for 
customers, allowing them to see how much their energy usage 
decreases as a result of making these behavioural changes.121 122  

○ Similarly, Anderson et al. argue that if travellers are made aware of 
environmentally-friendly options that fit their needs, alongside the ease 
of accessibility to these options, they are more likely to use them.123  

 
Nudges to increase simplicity can also be combined with social norms messaging. For 
example: 
 

● Schultz et al. provided households with information about how their usage 
compared to the average for the neighbourhood.124 Doing so resulted in 
households tending to either make energy savings if they were above the 
normal use, or an undesirable ‘boomerang’ effect if they were consuming at a 
low rate. The “boomerang” effect occurs as “the descriptive norm acts as a 
magnet for behaviour for individuals both above and below the average”.  
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However, the authors then added an injunctive message conveying social 
approval or disapproval. This took the form of a smiley face if they were below 
the average neighbourhood usage and an unhappy face if they were above the 
average. They noted that this eliminated the negative boomerang effect and 
reduced the total neighbourhood’s energy usage. 

 
The efficacy of nudging is also often time-dependent. This means that the timing of 
when a decision is presented affects the likelihood of one choice being selected over 
another.125  
 
There is promising evidence to support the theory that people are more willing to make 
behavioural changes at “moments of change” in their life.126 These could include major 
events such as moving home, having a child or retirement, or more minor events such 
as road closures in the local area or the New Year. 
 
There is also evidence to suggest that interventions which encourage lower carbon 
behaviours are more effective at these moments of change.127 For example, Thøgersen 
noted that interventions designed to encourage bus usage were more effective for 
people who had recently moved house.128 Similar effects have also been detected for 
encouraging energy and waste conservation.129  
 
This effect also holds true for technology adoption. For example, there is evidence to 
suggest that moments of change may act as “trigger points” for households to make 
energy efficiency installations, or wider renovations, to their home.130 131 132  
 
Nudge interventions may therefore be able to capitalise on this effect, as feedback is 
more effective when it closely follows an action.133 For example, providing information 
about the benefits of installing a heat pump is more likely to be effective for people who 
are either building a house or have recently moved in, compared to those who have 
lived in their property for 15 years. This is seen in the adoption of electric vehicles; 
Nicholson et al. found that EV owners who receive targeted emails suggesting they 
switch to time-of-use tariffs to save money on charging were most likely to do so 
within the first three months of ownership.134 
 

Collective incentives 
 
There are fewer examples of where collective incentives have been deployed in a net 
zero context, although they do exist. However, collective incentives have been 
deployed successfully across other similar transitions. 
 
To date, these have predominantly taken different forms of collective purchasing, such 
as during the fibre broadband rollout (see Box 1). Individuals aggregating their 
purchasing power with one another are often able to obtain more favourable prices as a 
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group than they would be able to individually.135 136 This works because there are cost 
savings for the business, arising from economies of scale and reduced customer 
acquisition costs, which can then be passed onto consumers.137 This can also work the 
other way round; through a business aggregating demand from a number of individuals 
and offering them a lower price to purchase all at once. 
 
However, the benefits for customers are not restricted to lower prices. Demand 
aggregation may also be required to demonstrate sufficient demand for a particular 
service before a business will enter the market under a collective purchasing 
agreement.  
 
Within a net zero context, there are examples of collective incentives for the uptake of 
net zero technologies. For example, iChoosr administers a collective purchasing 
scheme for rooftop solar.138 Demand is aggregated from interested consumers, and 
presented to suppliers who bid in a reverse-auction with the lowest price then 
presented back to consumers. To date, more than 43,000 solar panels have been 
installed in the UK through the scheme. 
 

What works? 
 
It is clear from the evidence above that both nudges and collective incentives can be 
deployed successfully to both change behaviours and encourage technology adoption, 
in the context of net zero. However, neither nudging nor collective incentives are likely 
to represent a panacea.139  
 
There are arguments that nudging’s ability to create change is overestimated, especially 
if the nudges are not related to financial incentives or mandates.140 Some have also 
questioned nudging’s ability to drive long-term changes in behaviour.141 142 Similarly, 
incentives for collective action are unlikely to be the right choice for every scenario - 
particularly those in which individuals are already acting in sufficient numbers. 
 
Instead, both nudges and collective incentives should be viewed as another tool in the 
regulators’ toolbox. They can help to improve the efficacy of more conventional policy 
tools, such as tax incentives, regulation and subsidies, and should sit alongside them in 
many cases - rather than replace them outright.143 
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Box 1: Fibre broadband rollout in rural areas 
 
In many rural areas, it would not be commercially viable for fibre broadband companies 
to construct the necessary infrastructure to connect households and businesses, 
particularly with no guarantees of sufficient uptake.144 
 
Collective action has helped to overcome this issue through the development of 
community-led broadband initiatives, which Ashmore et al. define as “locally based 
grassroots initiatives being developed to deliver broadband solutions to rural areas”.145 
Buneman and Hughes report that “an increasing number of communities are building 
their own distribution networks”.146  
 
As reported by the Department for Digital, Culture, Media & Sport (DCMS), these 
community-led broadband schemes have taken a number of forms, including demand 
aggregation and buying-in to existing rollouts.147  
 
Demand aggregation relies on people registering demand directly with suppliers, who 
may then install the necessary infrastructure if a demand threshold is met. This 
technique has been successfully deployed in both the fibre rollout in the UK, and in the 
Netherlands.148 149 150 
 
Communities have also been able to buy into existing rollouts. For example, BT’s 
community fibre partnerships “allows communities to enter into direct co-funded 
contracts” with them. These involve communities raising some of the funding required to 
extend BT’s fibre rollout to their area.151 The scheme has been successful in delivering 
fibre broadband to more than 2,000 communities, and has experienced such high levels 
of demand that BT paused registrations in 2022.152  
 
Both demand aggregation for fibre and community fibre partnerships are examples of 
collective incentives working successfully; without a number of people acting together, 
no benefits would have been obtained. 
 
One caveat to this example is that the UK Government has since moved away from a 
community-led broadband rollout. As of 2021, the Government is expanding its use of 
government-run tenders to ensure universal provision of Gigabit broadband in areas 
where the commercial market is unlikely to deliver.153 This example arguably 
demonstrates the limitations of collective incentives to deliver universal coverage of a 
public good, which could have implications for policies for public EV charge points, 
particularly in rural areas that may not be well-served by the market. 
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Which interventions 
work? 

Testing different ways to encourage people to change their 
behaviour to support net zero 
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As made clear in the previous chapter, there is emerging evidence that nudges and 
collective incentives can be effective in encouraging individuals to both change their 
behaviours and adopt new technologies.  
 
To add to this evidence base, we tested nudges and collective incentives in two ways: 

1. An online Randomised Control Trial (RCT); and  
2. A series of focus groups. 

 

Experiment: Evaluating the impact of social norms messaging and 
collective incentives on EV uptake. 
 
Onward commissioned the Behavioural Insights Team (BIT) to conduct an online 
experiment investigating the impact of social norms messaging and a number of 
collective incentives on the uptake of EVs. The experiment also sought to produce 
evidence on the existence of positive neighbourhood effects, by testing whether 
increased exposure to EVs in a local area led to changes in the likelihood of adoption. 
 

Methodology 
 
BIT conducted an online randomised control trial (RCT, n = 3,688) of people in the West 
Midlands, which assessed the willingness of participants to purchase an EV after being 
provided with information detailing their pros and cons, and information about the 
planned phaseout of new petrol and diesel vehicles. Participants were randomised so 
that half of participants were also shown the following social norms message: 
 

Figure 9: Social norms message used in the experiment, as displayed 
Source: Behavioural Insights Team 

 
Note: [local area] was replaced with the local authority in the West Midlands in which the 
participant lives. The statistics were correct for all local authorities used in the experiment. 
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Participants were then asked to hypothetically choose between an EV, a hybrid or 
petrol car, and were provided with a comparison of key information about three 
standard models, as detailed in Table 5 below. 
 
Table 5: Information provided to participants comparing three car models 
Source: Behavioural Insights Team 
 

Criteria Electric car Hybrid car Petrol car 

Model Renault ZOE E-Tech Renault CLIO E-Tech Renault CLIO 

Price (after EV 
grant) 

£27,455 £22,590 £18,590 

Emissions from 
driving 

Zero Low High 

Range 239 miles 600 miles 554 miles 

Typical annual 
fuel cost 

£350 £800 £1,000 

Road tax £0 £130 first 12 months, 
then £145 per year 

£180 first 12 months, 
then £155 per year 

Other 
considerations 

N/A No new sales from 
2030 

No new sales from 
2030 

 
Note: The order in which the three cars were listed was randomised when shown to 
participants. 
 
After making their initial choice, those participants who did not select the EV option 
were then randomised to be shown one of the three following collective incentives 
aimed at encouraging EV adoption: 
 

1. A referral bonus scheme: “The Government has announced a referral bonus 
scheme. If you refer someone you know and they purchase an EV within one 
year of you purchasing one yourself, you both receive £1,000”. 
 

2. A demand aggregation scheme for public EV chargers: “An EV charging 
scheme has been announced. If a minimum of three households in one 
postcode register their interest, a public EV charger is installed in the area for 
free”. 

 
 



 

42 
 
Going green 

3. A collective purchase scheme for private EV chargers: “A group purchase 
scheme has been announced, for groups of households wishing to install EV 
chargers in their driveways. The average cost of an EV charger is £800. For each 
charger purchased by a house in the group, the price per charger is reduced by 
10%, up to a maximum of 40%. This means that the cost per household could 
fall to £480 if four or more households take up the offer.” 

 
These participants were then asked to select from the EV, hybrid and petrol car once 
again, and were also given the opportunity to provide feedback on the policy idea they 
were exposed to. 
 
The sample was recruited from within the West Midlands, from areas with both high 
and low existing prevalence’s of EVs, as calculated from Department for Transport data 
on privately-registered EVs by local authority. The purpose of this was to test for peer 
effects and determine if the interventions were more effective for those who live in 
areas where EVs are already prevalent. 
 

Results 
 
There were four notable findings from the experiment. 
 

Result 1: EVs and hybrids were surprisingly popular 
 
Both the EV and hybrid were significantly more popular choices than the petrol car. 
The EV and hybrid were both selected by two in five (41%) of participants, with the 
remaining 18% choosing the petrol car. This is a surprising finding, given that in 2022, 
EVs have just a 14% market share of new car sales, and hybrids 18.2%. Petrol- and 
diesel-only cars, meanwhile, have a combined market share of 49.5%.154  
 
These results are likely an upper bound of real-life behaviour for electric and hybrid 
vehicle purchases, such that not everyone who says they will choose the electric 
vehicle will do so. This can be explained by the intention-action gap. However, it does 
suggest that providing people with clear information on the cost and performance of 
EVs and hybrids may alleviate fears and misconceptions over their price, range and 
running costs, which would increase uptake.  
 

Result 2: Social norms messaging was effective at encouraging EV uptake 
 
The inclusion of a social norms message had a significant, positive effect on the 
proportion of participants choosing the electric vehicle. This message, which told 
people that electric vehicle adoption was increasing in their area, resulted in a 5-
percentage point increase of the proportion of participants choosing the EV, from 
38.3% to 43.3%. 
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The message had no significant impact on the proportion of people choosing the 
hybrid, but did significantly reduce the proportion of participants who chose the petrol 
car. This suggests that the nudges were more effective at moving people away from 
petrol vehicles and towards greener vehicle choices, rather than only nudging those 
who were already considering a green option. 
 
Figure 10: Share of respondents (%) choosing an EV with and without social norms 
message 
Source: Behavioural Insights Team 

 

Result 3: EVs were more popular in areas where they are already more prevalent 
 
The proportion of participants who selected the EV was higher in areas in which EVs 
are more prevalent than those in areas where they have a low prevalence, by around 7 
percentage points. This was true for both those who received the social norms 
message, and those who did not. The social norms message had a similarly positive 
impact on participant’s EV choice regardless of the EV density in their area. This 
suggests that social norms messaging could be useful to increase uptake of electric 
vehicles regardless of direct level of exposure or peer effects. 
 
Those in areas with a high prevalence of EVs are more likely to be exposed to them 
than those in lower-prevalence areas. Exposure may occur in a number of ways, such 
as seeing a well-known make or model driving around, identifying an EV via the green 
numberplate, or walking past charging infrastructure.  
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Figure 11: Impact of EV density on choice of car 
Source: Behavioural Insights Team 

  
In addition to increased exposure, peer effects may also explain why prevalence 
correlates with a greater proportion of people choosing the EV. This is because in areas 
of higher EV prevalence, participants are more likely to know a friend, family member, 
neighbour or colleague with an EV and to have spoken to them about it. As outlined in 
the previous chapter, there is a range of evidence which suggests the existence of peer 
effects in contributing to EV uptake. 
 
However, it is difficult to quantify the extent to which the prevalence effect is due to 
exposure or peer effects. It should be noted that other factors may also contribute to 
this effect which were not controlled for in the experiment, such as variations in 
rurality between areas. 
 

Result 4: All of the collective incentives trialled were effective at encouraging 
uptake 
 
All three of the collective incentive policy ideas we tested on those who did not initially 
select the EV were similarly effective. Each of these policies convinced around one-in-
seven to select the EV when asked to choose for a second time. 
 
However, there was a significant difference between the effectiveness of these policies 
at encouraging those who previously selected the hybrid to those who previously 
selected the petrol car, as shown in Table 6. Across each policy, around one-in-five of 
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those who previously selected the hybrid switched to the EV, compared to around one-
in-twenty for those who previously selected the petrol car. 
 
This suggests that these incentives are most effective at encouraging EV uptake in 
those who are already considering a greener car choice, but would not convince many 
people who believe a petrol car is the best choice for them. 
 
This difference is likely due to the disparities in price: the difference in cost between 
the petrol car and the EV was almost twice that of the petrol car and the hybrid.  
 
However, as Table 6 shows, the incentives were effective at encouraging around-one-
in eight of those who originally selected the petrol car to switch to the hybrid. Overall, 
these incentives encouraged around one-in-five of those who chose the petrol car to 
select a greener option. 
 
Table 6: Impact of collective incentives on EV and hybrid vehicle uptake 
Source: Behavioural Insights Team 
 

Proportion who selected 
the EV 

Referral bonus 
scheme 

Demand 
aggregation scheme 

Collective 
purchase scheme 

Having previously chosen 
the petrol or hybrid car 

14% 16% 16% 

Having previously chosen 
the hybrid car 

19% 20% 20% 

Having previously chosen 
the petrol car 

5% 5% 6% 

 
 
Proportion who selected 
the hybrid car 

   

Having previously chosen 
the petrol car 

11% 16% 13% 
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These incentives likely achieved some success at encouraging the uptake of EVs 
because they address key barriers to uptake: upfront cost and the availability of charge 
points. Nine in ten (94%) of those who did not originally select the hybrid or petrol car 
said they would be willing to change their mind and buy an EV if certain barriers were 
overcome.  
 
The main barriers were: 
 

1. Price: 72% of these participants stated that they would be willing to switch if 
the EV was cheaper to purchase.  

 
2. Availability of charge points: Half (53%) of participants said they would be 

willing to change their mind if it were easier to find EV charging stations when 
away from home. 

 

Policy perceptions: Participants generally liked the proposed policies, but said 
that the money on offer needed to be higher 
 
As part of the experiment, 480 (22%) participants provided substantial free text 
feedback on the collective incentive that was presented to them. 
 
Given that the price of EVs was perceived as the biggest barrier to uptake, it was 
unsurprising that the majority of comments were in relation to the price incentives. 
Many people felt that the £1,000 bonus for a referral was insufficient, although 
conceded that the idea itself had potential. One participant said that “[the scheme] is a 
good idea but I feel the incentive needs to be higher to increase the interest in an 
electric car”. Others echoed this sentiment, with one commenting that “£1k is nothing if 
you’re spending £28k on a car, not really an incentive to buy”. 
 
In general, people liked the idea of a demand aggregation scheme for public charge 
points in their area, but had concerns about accessibility and whether they would be 
competing with neighbours to use them. One participant summed this up by saying 
that they “enjoy the idea of the scheme however it is inconvenient to have to travel to 
the charging station”. They were also concerned that upon reaching the charging 
station “someone else may already be using it”.  
 
There was also concern for some participants that this scheme may be unsuitable for 
some households, such as those living on a “busy main road”, those in rural areas, or 
those in apartment blocks with no on-street parking. 
 
Finally, perceptions of a group purchase scheme were generally positive. One 
participant responded enthusiastically, stating that the scheme is “very encouraging 
and could work well for multiple households”. However, some suggested that it would 
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not be suitable for their property, with another responding that “I do not have a 
driveway. If I did, I might have considered the scheme”.  
 
Some other participants also had concerns as to whether sufficient demand would exist 
for the scheme, with one stating that it “depends on everyone thinking of changing 
their car at the same time or every household having a car”. 
 

Focus groups  

 
Onward commissioned J.L. Partners to run four focus groups to investigate public 
attitudes to net zero technologies, responses to different proposed collective 
incentives, and the impact of peer effects on people’s views. Two of these were held in 
Wolverhampton in the West Midlands, and two in Croydon in Greater London. The 
groups contained people from a range of demographic backgrounds within the social 
grades C1, C2 and D.155  
 
During the focus groups, J.L. Partners tested the findings from the BIT experiment. This 
focussed on both EVs and other net zero technologies (rooftop solar and heat pumps). 
All respondents were homeowners: half owned their homes outright and half with a 
mortgage. Homeowners were chosen specifically since they are the group most likely 
to consider making improvements to their home. 
 
The following section summarises the key themes from the discussions.  
 

Willingness to adopt each technology 
 
In the initial part of the discussion, respondents were asked about their likelihood of 
purchasing each technology in the next few years by ranking it out of ten. 
 
Most participants said that their willingness to consider purchasing an EV in the near 
future was low, with some even saying that there was no chance whatsoever. However, 
a small minority were much more positive and thought it was likely they would buy one 
within the next few years. Respondents were notably polarised on EVs, all either 
scoring their likelihood to purchase one in the next few years as low or high.  
 
When asked about their likelihood of purchasing a heat pump, respondents were 
broadly unreceptive. Most people had heard of them, but only a few had a good 
understanding of what they were. As with EVs, there was a minority of respondents 
who did think there was a good chance they would install one within the next few 
years. 
 
The idea of rooftop solar was much more popular with the groups. Some participants 
had already installed them, and many more had made enquiries. A number of these 
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people had failed to complete the process after making enquiries, but in most cases, 
this was due to being told their house was unsuitable rather than a rejection of the idea. 
However, a significant number of participants still thought it was highly unlikely that 
they would consider purchasing rooftop solar in the next few years. 
 

Perceived barriers to uptake 
 
The groups were then asked about the reasoning behind their answers and any barriers 
preventing them from adopting each technology. Two key themes emerged in the 
discussion.  
 
First, cost was the most significant concern. The majority of respondents were hostile 
towards the idea of ‘paying’ to go green. Almost everyone liked the idea of moving to 
more environmentally-friendly technologies in theory, but few were willing to pay 
more to achieve this.  
 
Each technology was perceived to require a large upfront cost. Even where people 
identified potential financial benefits - such as cheaper running costs for EVs, or 
payments for excess energy from solar - most could not justify the initial outlay. 
Overall, despite acknowledging environmental and long-term financial benefits, most 
participants were generally reluctant or unable to take action due to the prohibitive 
upfront cost. 
 

“The Government is asking us to go green but the burden is on you and the outlay is 
ridiculous” - Wolverhampton man. 

 
Second, respondents held preconceptions about sustainable measures based on a lack 
of knowledge about these technologies. As a result, many of these preconceptions were 
inaccurate and led to respondents perceiving barriers to uptake as being greater than 
they are in reality. 
 
Some of this again related to cost, with many respondents assuming that the price of 
each technology was substantially higher than in reality. For example, in one group, the 
figure of £50,000 as a starting price for EVs became rooted in the conversation - this is 
despite the fact that numerous EVs are on sale for between £22,000 and £30,000.156 
Many respondents also held misconceptions about the performance of EVs in regards 
to range and charging time, which resulted in them being unwilling to consider 
purchasing one. 
 
A lack of information contributed to this issue. For example, many respondents had 
never heard of a heat pump, while those who had knew very little about their cost and 
functionality.  
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In addition, what they had heard was rarely positive. Respondents suggested that they 
cost a small fortune and deliver less heat than a conventional gas boiler, as well as 
requiring the installation of a sizeable unit in the garden or the side of the house. One 
respondent summed this up, saying that “you can’t heat your house as well and the cost 
is extortionate”. 
 
Once given more information about these technologies, participants generally warmed 
to them. For example, when told that the average cost of installing solar panels was 
£4,800, this came as a pleasant surprise to many who expected it to be much higher. 
One respondent stated that this was “way cheaper than I thought they were”. 
 
Similarly, respondents thought more favourably of heat pumps once they understood 
the principle behind how they worked, and the idea of saving money on gas was 
especially appealing. 
 
However, this effect was less pronounced for EVs. Respondents remained concerned 
about the upfront cost and their practicality in terms of long journeys and finding 
public charge points. One said “we would use it feeling comfortably locally, but to do 
the long journey down to Cornwall, I wouldn’t do that.” 
 
Overall, people liked the idea of going green but were apprehensive about both the cost 
and performance of the technologies. To be seen as viable, net zero technologies need 
to make sense to people in both of these regards. 
 

“You want us to buy a reduced fat sandwich but there’s not as much ham in it or as much 
mayo, but it’s more expensive. I’m not having it” - Wolverhampton woman. 

 

Political trust 
 
A number of respondents were wary of the Government promoting new technologies 
following past U-turns and policy failures. For example, a number of participants were 
sceptical of the Government’s backing for EVs, identifying parallels with past 
Government support for diesel cars which was later reversed.  
 
Participants were also suspicious of the Government’s support for heat pumps, in 
addition to general scepticism of their performance compared to gas boilers. 
 

“I remember the stuff around diesel…. is this electric thing going to be a big mistake in 10- 
or 15-years’ time?” - Wolverhampton woman speaking about subsidies for EVs. 
 
“I wouldn’t promote something I don’t believe in…... sounds like the thing with diesel cars” - 
Wolverhampton woman when asked for her views on EVs. 
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“It’s this thing that Boris wants every household to have…. I’ve heard a bit about these and 
apparently they’re nowhere near as good as what you’ve got now” - Wolverhampton man, 
speaking about heat pumps. 

 
This trend was something that has emerged consistently in our focus groups in recent 
years. Onward commissioned a number of focus groups for our report Thin Ice in 2021, 
in which respondents in Redcar and Southampton both expressed concerns over 
potential parallels between the rollout of diesel cars and EVs.157 Respondents in these 
groups also shared stories of past negative experiences with energy efficiency grants. 
 
It was clear from all of our focus groups that the Government will need to tread a 
careful path with future policy measures. Political trust around green technologies is 
fragile, and any future U-turns or policy failures risk undermining it. This could have 
severe negative consequences for net zero. 
 

Peer effects 
 
The presence of peer effects became obvious throughout the discussions. Many people 
spoke about how the experiences of their friends, neighbours and family had influenced 
their own perspectives of each technology. 
 
In the vast majority of cases, these peer effects were positive. They helped to both 
introduce people to a technology, and to dispel myths and misconceptions that people 
had previously held.  
 
Most of those who knew someone with an EV were more positive about buying one 
themselves, even if they didn’t directly acknowledge the link. For example, one 
respondent who stated that she was likely to purchase an EV in the near future, said 
“My son-in-law has one and he really likes it. I thought you couldn’t get that far in them 
but you can and they charge it in the supermarket car park.”  
 
Others identified these peer effects directly, with one Croydon resident stating “If I 
don’t know anyone, I probably wouldn’t have thought twice about it”. 
 
Peer effects were most strongly visible in those considering purchasing solar panels, or 
who had looked into it in the past. For example, one respondent said “I looked into it a 
while back, because my neighbours have got them”.  
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“A company offered my friend solar panels for free and he sells electricity back to the grid. 
It made me feel quite good about them. I’ve no space for them but I’d like them” - 
Wolverhampton man. 
 
“I looked into it a while back because my neighbour had them. A guy came to the door 
and explained about grants but I wasn’t eligible” - Wolverhampton man. 
 
“My neighbour has just had them fitted, it’s free energy” - Croydon man. 

 
Positive peer effects also arose directly as a result of the groups’ discussions. A number 
of respondents had their concerns about different technologies alleviated by the 
experiences of other members of the group. These interactions were examples of social 
contagion in action, and participants found themselves increasingly convinced as their 
misconceptions were corrected. For example, one woman described the installation of 
an EV charger as “an investment in your property”, which resulted in another member 
of the group becoming much keener on the idea. 
 
Although the majority of peer effects were positive, the focus groups did also 
demonstrate the potentially destructive power that these effects can have. One woman 
had been put off purchasing an EV based on the experience of a friend, saying that “my 
friend had one - he’s got rid of it now – and he said it cost him more in McDonalds 
when sitting waiting for it to charge than he saved on petrol”.  
 
Similarly, people cited the experiences of others as supporting evidence for their fears 
around flexibility and performance. One man said that “my neighbour has one and he 
loves it but they have to plan their journeys, they can’t just jump in and go”.  
 

“I heard a guy took 11 hours to do a two-hour journey” - Wolverhampton man, discussing 
EVs. 
 
“The people that have been converted to them, want to convert everyone. And maybe 
that’s because you don’t realise how good it is” - Croydon man, when asked about EVs. 

 
These negative effects were largely contained to EVs, although some respondents had 
formed negative views of heat pumps based on what they had heard from friends and 
family.  
 
Overall, the groups clearly displayed the power of social influence in encouraging (or 
discouraging) the adoption of net zero technologies. The importance of ensuring a 
good user experience was obvious; word travels, and so it is vital that early adopters 
have positive experiences so that latecomers are not put off. 
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Responses to proposed collective incentives 
 
Each of the collective incentives tested in the BIT experiment were also tested with the 
focus groups, replicated for heat pumps and solar alongside EVs. In addition, existing 
individual incentives such as the Boiler Upgrade Scheme grant and Plug-in Car Grant 
(PiCG) were also tested. The response to these incentives was mixed. Many 
respondents were not motivated by any incentives at all, whether collective or 
individual. This was particularly true for EVs. 
 
Although any discount on the sticker price was welcomed, most felt that the incentive 
offered by a £1,000 referral bonus or the £1,500 PiCG was too small to make a 
significant difference, and would only benefit those on the verge of purchasing an EV 
anyway. However, this response was in part driven by misconceptions about the price 
of an EV.  
 
Those who thought an EV would cost upwards of £50,000 were far less impressed by 
these incentives than those who had a better understanding of the starting price, 
although even these people did not see a £1,000 bonus making any real difference. One 
respondent said that the PiCG “doesn’t even touch the sides if [an EV] is £50,000”. 
 
The referral scheme also attracted criticism from those who did not like the idea of 
having to ‘sell’ something to their neighbour in order to gain the reward. One 
respondent stated that “I wouldn’t promote something I don’t believe in”. However, 
some people were more positive if referrals could be limitless, with one person in 
Croydon seeing an opportunity to be an early adopter therefore make money from 
referrals. 
 

“I’d feel really horrible, when the NHS is struggling, and [the Government] are giving me a 
grand for flogging a car to my neighbour” - Croydon woman 
 
“I wouldn’t want to… the world’s not ready yet” - Croydon woman 

 
The referral scheme incentive was more popular in the context of heat pump 
installations. As with EVs, some people were wary of persuading others to buy 
something that they worried might ultimately not be worth the money.  
 
The general lack of understanding among the groups as to what a heat pump was 
furthered the feeling of reluctance towards promoting them. Others felt that the 
financial incentive was still too low. However, a number of respondents did note the 
success of referral schemes in the energy, telecoms and broadband industries. They 
could see how such a scheme could be successful once more people were convinced 
about the technology. 
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“Not enough is known about what’s involved… does it run with the same pipework or will 
you have to rip everything out of your house?” - Croydon woman, discussing heat pumps 

 
Responses to the idea of a demand aggregation scheme for public EV chargers were 
also generally negative. However, the main objections here related to the policing of 
the use of the charger, rather than the idea of working collectively with their 
neighbours to demonstrate sufficient demand.  
 
People were concerned that access would not be guaranteed to those who initiated the 
installation, creating arguments around ‘rightful’ access to public charge points. By 
contrast, they were keener on the idea of collective incentives for private chargers, 
particularly when told that they would cost only £800.  
 
Overall, it was clear that the groups were not opposed to demand aggregation 
schemes, but would need to accrue some form of private benefit to participate. 
 

“How are you going to police that?!” - Croydon man. 
 
“Then people would argue over using it” - Wolverhampton woman. 
 
“There’d be a bunfight over who gets to use it” - Wolverhampton man. 

 
Respondents were also mixed in their enthusiasm for the collective purchasing scheme 
for private EV chargers. Some participants were very keen, with one saying “yeah, if it’s 
cheaper, it’s better” and another describing it as “a good idea”. A number of participants 
also saw it as an opportunity to increase their property value, and could envisage 
themselves using this angle to convince neighbours. These people generally liked the 
idea of working with their neighbours, especially those in communities where they all 
“get on really well”. 
 
Others were much more apathetic. Lots of the criticism related to the cost of EV 
adoption in general, alongside a perceived struggle to find other households, with one 
respondent saying “you won’t find one person with an EV, let alone three”.  
 

“Our street is like yours, we all look out for each other and get on. So we could put out a 
letter saying if anyone is thinking of getting an electric car, if there’s four or more, this is the 
deal” - Croydon woman. 
 
“That doesn’t work for me, knocking on people’s doors. Why should I do all the work?” - 
Croydon woman. 
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Of all the incentives tested, the idea of a collective purchasing scheme for rooftop solar 
was by far the most popular. It is no coincidence that this is the case given that 
perceptions of rooftop solar were the most positive out of all of the technologies 
tested, driven by positive peer effects. 
 
Respondents generally believed the case for solar was strong, especially when learning 
that the cost averaged just £4,800. One man from Wolverhampton described this as 
“not a scary figure, £50k is a scary figure”, while the groups generally held the 
perception that rooftop solar panels would pay for themselves quickly. 
 
As a result, they were much more willing to work with neighbours on a collective 
purchase scheme. The general perception was that this would be easy to do and would 
work well, with the majority of respondents agreeing that they could envisage 
‘knocking on doors’ and chatting to friends and family to secure discounted prices. 
 

“With other households, it’d be easier to do than the charger scheme…. it’d be easy to do” - 
Wolverhampton woman. 
 
‘You’d be even more likely to talk your family or your close friends into it’ - Wolverhampton 
man. 
 
‘The way forward with solar panels is community – because if you’ve got 15 houses in a 
terrace, that would generate electricity for the whole street’ - Wolverhampton man. 
 
“I’d be happy to knock on doors for that!” - Croydon woman. 

 
Some respondents were so convinced by the idea of collective action for solar, that 
they went further and made suggestions for central and local government initiatives. 
They envisaged that these would involve installing panels for each street so that all 
residents could benefit, and none would be excluded because of the orientation or 
structure of their house. They suggested that this could be funded by a modest council 
tax supplement. 
 

“Councils would go into an estate or neighbourhood and say ‘right, you’re having solar 
panels, we’re putting ten pounds a month on your rent or council tax” - Wolverhampton 
man. 
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Key findings 
 
The focus groups clearly demonstrated that there are two primary barriers to the 
adoption of new net zero technologies: 
 

1. Cost 
2. A lack of knowledge about both cost and performance. 

 
It is clear that unless both of these barriers are addressed, incentives will struggle to 
make a significant impact. For example, people holding damaging misconceptions 
about the range or charging time of an EV are unlikely to be tempted by the offer of a 
grant or referral bonus. 
 
However, with a well-informed population and an upfront cost that is not prohibitively 
high, it is clear that collective incentives could be very effective at driving uptake. This 
is best demonstrated by the groups’ response to a collective purchase scheme for 
rooftop solar. In this case, people were clear about the benefits of adopting the 
technology and were willing to spread the word to neighbours, friends and family to 
secure a discount. 
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Solutions 
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As this report has set out, individuals will be responsible for more than one third of the 
changes required for net zero. However, little progress towards these changes has 
been made to date, and existing policy interventions have had mixed success. Without 
further intervention, these changes will not occur in time for the UK to meet its 2050 
deadline to reach net zero emissions. 
 
This report has identified a number of barriers preventing people from making the 
individual changes required for net zero. These barriers primarily stem from people’s 
concerns over the affordability of new technologies and greener choices, and their lack 
of knowledge about their cost and performance. These are the issues that future 
interventions must seek to address in order to encourage the individuals to adopt new 
technologies and change their behaviours.  
 
As this report has discussed, past interventions - primarily individual fiscal incentives - 
have had limited success. In addition, this report has set out evidence from both 
literature and our experimental research that both nudges and collective incentives 
can be effective in encouraging individual changes.  
 
The recommendations in this report therefore seek to build upon this evidence base 
and set out policies which, put together, will overcome the barriers to individual 
changes and ensure the UK’s net zero commitments can be met. 
 
These recommendations are grouped into three categories: 
 

1. Incentives for individuals 
2. Collective incentives  
3. Nudges 

 

Incentives for individuals 
 
To date, individual fiscal incentives have had mixed success at driving the uptake of 
new technologies and changing behaviours. They have performed particularly poorly in 
retrofit, which remains a problem area for the UK if net zero is to be reached. 
 
As noted in earlier in the report, evidence shows that retrofitting the average home to 
EPC C standard in the UK costs around £8,110 and the payback period for this 
investment would be more than 27 years. This means that installing retrofit measures is 
an unappealing financial prospect for the majority of people in the UK.  
 
It is clear that most people are unlikely to be convinced by this offer. Pensioners and 
younger homeowners may vacate the property before achieving a return on their 
investment, and many may not have the money available to fund the work. Tenants will 
be unable or unwilling to spend money on a property that is not theirs. Landlords will 
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be unlikely to invest as it is the bill-payer - the tenant - who will reap the financial 
benefits.  
 
The only people likely to be tempted are those who own their own home and are likely 
to reside there for at least 27 years or more, in order to see the benefits of their 
investment. These people must also have the disposable income or savings to invest 
nearly five figures in one go. 
 
Therefore, a clear case exists for the Government to intervene if the UK is to reach net 
zero by 2050. But policymakers must learn from the failures of the Green Deal and the 
Green Homes Grant when considering future approaches. New approaches to retrofit 
are required which address both the barriers to uptake and the reasons why these 
schemes failed. 
 

Recommendation 1: Retrofit as a service 
 
It is likely that subsidies alone will not achieve the decarbonisation of the residential 
buildings sector. Research shows that subsidies of 80% would be required to create a 
scenario in which the returns from retrofit investments would offset funding the 
remaining 20% through a commercial loan - which for many households with little in 
savings would be the only option.158 An 80% subsidy on retrofit works for 15 million 
households would cost the Treasury around £100 billion, which is clearly unviable.159 
 
Instead, we propose the establishment of new central organisations to provide ‘retrofit 
as a service’ on a street-by-street scale, in order to ensure the Government’s ambition 
of ensuring all homes meet EPC C standard by 2035 is met. These organisations would 
blend grants with low-cost, long-term financing to create a financial package for 
retrofit that is viable for all homeowners.  
 
As with the Green Deal, the works would be done at no upfront cost to the property 
owners, regardless of ownership and usage typology. Instead, the costs would be part-
funded by grants, with the remainder paid for through loans. These loans are then 
recouped through a fixed monthly payment to the organisation (with an annual 
inflator), in the form of a long-term service contract tied to the property deed.160 
Similar, highly successful models have been established through the PACE scheme in 
the US and the Euro-Pace model in Europe.161 162 
 
The single biggest failing of the Green Deal was the high interest rate on loans, which 
made the investment offer unappealing and rendered many options unaffordable under 
the Golden Rule. To address this issue, loans would be guaranteed and publicly-
subsidised by the Government, as has been done to great success in Germany.163 164 This 
should be done through the UK Infrastructure Bank (UKIB), whose key investment 
principle is to tackle climate change and drive regional and local economic growth.165 
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Box 2: Costs and worked example 
 
To create an attractive financial incentive, the monthly repayments will need to be lower 
than the monthly savings on energy bills resulting from the installation of energy-
efficiency measures. We therefore propose that for every £1 of spending on retrofit, 25p 
should be funded through Government grants. This would mean that the average grant 
for retrofitting a house to an EPC of C would be around £1,600. 
 
A cap should be set on the total grant amount to avoid excess costs. This should be set at 
£4,000, which would still be enough to cover 25% of average the costs of bringing the least 
energy-efficient homes up to EPC C standard. However, this would ensure that the costs of 
retrofitting larger homes are not overly burdensome on public finances. 
 
Low-cost, long-term finance secured by the Government should be offered to cover the 
remaining 75p in the pound. The Government should subsidise these loans to ensure they 
can be offered at a very low interest rate over a 25-year period. 
 
Secured loans like mortgages are currently available with a typical interest rate of around 
4 percent annually. Therefore, subsidising the interest on the debt by 3 percent would be 
sufficient to reduce annual interest rates to around 1 percent. This is a level that would 
provide a financial incentive for people to install energy-efficiency measures. 
 
In practice, retrofitting an average home to EPC C standard would work as follows. 
 
The total cost of retrofit would be £8,110 which would be reduced to £6,083 following the 
Government grant contribution. Finance for this would be provided at an annual interest 
rate of 1 percent, over 25 years. The total repayable would therefore be £6,874 over this 
period, equivalent to a monthly payment of £22.91. 
 
The average saving on energy bills resulting from these works would be £298 per year, 
based on July 2021 analysis. This is equivalent to £24.83 monthly. 
 
Customers would therefore save around £1.90 each month based on energy prices in the 
first half of 2021, with no upfront cost. Since then, energy prices have increased by around 
73% and so savings are likely to be significantly higher. At current prices, savings would 
equal around £20 a month, or £240 per year. 
 
In this scenario, the works would cost the Treasury £2,047 for the initial grant and add a 
further £2,687 to balance sheets to subsidise the interest on the finance over the 25-year 
period. 
 
Scaling up over all 15 million households with an EPC rating below C, this would cost the 
Treasury a total of £31 billion in grants (equivalent to £1.1 billion per year between now and 
2050). In addition, the Government would pay a further £40 billion subsidising interest 
rates between now and 2075. 
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These organisations would be run by a third party, appointed by Local or Combined 
Authorities. This could include private companies, or not-for-profits such as the 
Energy Saving Trust. The involvement of Local or Combined Authorities is beneficial as 
they are best placed to identify the challenges associated with the housing stock in 
their area, and to build relationships with trusted local suppliers. A crucial component 
of this would be the aggregation of demand on a street-by-street basis, along with 
extensive marketing to ensure residents were aware of the offer. This would also 
reduce the complexity of the scheme, which was a major failing of both the Green Deal 
and the Green Homes Grant, since it would reduce the level of active participation 
required by customers. 
 
By taking a street-by-street approach, these organisations would also be able to create 
economies of scale in design, procurement and delivery, while matching the scale of 
projects to their available resources.  
 
Homeowners would also be able to choose to pay for all or part of the work upfront 
themselves, which may appeal to wealthier ‘able-to-pay’ households. These people 
would still benefit from the reduced design and installation costs that would arise from 
multiple houses undergoing retrofit at the same time. 
 
The organisations providing the financing for the work would generate low-risk, stable 
returns, creating an investment opportunity for sources of patient capital wishing to 
ensure investments meet ESG criteria. 
 
As an initial step, the Government should establish pilot schemes trialling different 
financing schemes and understanding how best to motivate consumers to participate. 
These should be centrally funded and trialled first in fuel-poor households in areas 
with low average EPC scores. 
 

Recommendation 2: Stamp Duty rebate for energy-efficiency and low carbon 
heat 
 
As outlined earlier, there is evidence to suggest that ‘moments of change’ can act as 
‘trigger points’ at which people consider making changes to their routine or adopting 
new technologies. The evidence also shows that interventions targeted at individuals 
experiencing moments of change are often more effective than those targeting an 
entire population. 
 
Moving home is often one of the most significant moments of change in people’s lives, 
and evidence shows that it can act as a trigger point for people to explore options for 
energy efficiency improvements and other home renovations.  
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Policymakers should look to capitalise on this effect by offering a Stamp Duty rebate 
for people installing energy efficiency measures or low-carbon heating systems within 
24 months of purchasing a property. The rebate would be issued in the form of a 
voucher which could then be redeemed with accredited installers and suppliers to pay 
for up to 50% of the cost of any works. A 50% cap would be sufficient to reduce the 
average payback period to 13.5 years. The energy efficiency measures would also 
increase the property value, so in combination these two benefits would provide an 
attractive financial incentive. 
 
Depending on ministers’ ambition, the size of the discount could increase for works to 
upgrade homes with the poorest energy efficiency ratings. For example, the rebate for 
the least efficient homes could be increased up to 100%. This would recognise the fact 
that these houses typically cost significantly more to make energy efficient, which is 
usually a prerequisite to the installation of a low-carbon heating system such as a heat 
pump. 
 
This scheme would echo one launched in Finland for heat pumps, under which 60% of 
the cost of installing a heat pump – up to 3,000 Euro – can be deducted from personal 
taxation. In the early 2000s less than 50,000 Finnish households had a heat pump 
installed. By 2018, this had risen to a million, and Finland now has one of the highest 
sales rates of heat pumps in Europe, due in part to a tax deduction subsidy scheme.  
 
The estimated cost of this policy, assuming a medium uptake scenario in which one in 
five houses sold participate in the scheme, would be £924 million per year.166 This would 
equate to around 6.2% of residential stamp duty receipts based on provisional 2021-22 
figures.167  
 
This estimate is based on an average annual house sales in the UK of 1.18 million per 
year since 2005, and an average retrofit cost of £8,110 of which 50% is paid for by the 
stamp duty rebate.168 However, this figure is for retrofit only. The cost for a household 
wishing to perform a deep retrofit and install a heat pump at the same time would be 
higher, and could rise up to £20,000. This would increase the cost to the Treasury 
proportionately, but would still represent a cost-effective method to boost the 
installation of energy-efficiency measures and heat pumps in more than 200,000 
homes per year. 
 
Finally, in addition to the 50% cap, the total rebate should also be capped at £12,500. 
This would prevent large subsidies from going to those purchasing the largest and most 
expensive houses, who are the most likely to be able to pay for the works outright. 
However, it would still be enough to cover more than half of the cost of an average 
retrofit to EPC C standard in combination with a heat pump installation. 
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Collective incentives 
 
This paper has set out evidence, from both literature and the field, which demonstrates 
that interventions which encourage people to work together can achieve beneficial 
outcomes.  
 
Collective incentives can help all parties. Customers can use their collective purchasing 
power to negotiate better prices or new services, and companies can benefit from 
reduced overheads and economies of scale. This can in turn reduce the need for 
Government interventions such as subsidies to encourage the uptake of net zero 
technologies. Here, we set out two recommendations for how collective incentives 
could be effectively introduced. 
 

Recommendation 3: Collective purchasing and demand aggregation for net zero 
technologies 
 
Many net zero technologies such as heat pumps and EV chargers, along with energy-
efficiency measures, require installation by specialists. If lots of customers sign up to 
have these products installed at the same time, it can be cheaper for installers to do the 
work due to economies of scale and reduced overheads.  
 
Policymakers should therefore require Combined or Local Authorities to introduce 
collective purchasing and demand aggregation facilitation services for net zero 
technologies. These would allow customers, grouped by area, to register their interest 
for each technology. The service provider would then approach manufacturers for bids 
once a minimum threshold in demand has been met.  
 
Following the bidding process, the best offer would then be communicated to those 
who registered interest. This would model iChoosr’s collective purchase schemes, 
which have been successful in encouraging the uptake of rooftop solar panels.137 
 
Local Authorities would have the option of developing and administering these services 
themselves and through partnerships with private companies, or alternatively 
endorsing a chosen service provider to operate in their area. Their involvement is 
important as they possess detailed hyper-local data about the housing stock, 
demographics and infrastructure which private sector companies may not otherwise 
have access to.  
 
Depending on ministerial ambition, the Government could also provide Local 
Authorities with bonuses or grants to contribute to the schemes in their area, reducing 
the overall cost for projects over a certain number of units. 
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As described previously, similar demand aggregation policies were used during the 
rollout of fibre broadband. However, the economics of this policy would work 
differently for net zero technologies.  
 
With fibre broadband, there is only ever likely to be one cable provider in a local area, 
who would have a monopoly. The broadband voucher scheme was used to aggregate 
demand and therefore to justify investment in communal infrastructure. 
 
For heat pumps, however, multiple companies could install them at different houses.  
The intention of this policy would therefore be to reduce the cost of customer 
acquisition for companies, rather than to justify investment in communal 
infrastructure. 
 

Recommendation 4: A salary sacrifice scheme for green technologies 
 
Workplaces can be considered a type of community like any other. It is therefore 
unsurprising that a wide body of research exists to support the existence of peer 
effects in the workplace, as with any other community. For example, research has 
demonstrated that workplace peer effects can impact both productivity and 
performance.169 170  
 
Workplace peer effects could also contribute to behaviour change and technology 
adoption through deployment of collective incentives. There is one standout example 
of this already in existence in the UK: the Cycle-to-Work (CtW) scheme.  
 
Under the CtW scheme, an employee sacrifices a portion of their salary over a defined 
period in return for the hire of a bike. At the end of the period, the employee can 
usually purchase the bike outright for a nominal fee. Employees pay less tax and 
National Insurance on their remaining salary and can therefore save up to 40 percent 
of the cost of a new bike. 
 
The scheme has been highly successful, with 1.1 million applications approved since 
2007.171 Evaluations of the impact of the scheme have demonstrated the economic and 
social benefits of the scheme, estimating that, in a modest case, the cost to benefit 
ratio is at least 2:1.172 
 
Workplaces are crucial to the promotion of the scheme through engagement with 
employees. Large companies, with thousands of employees, have the potential to 
encourage a significant number of people to adopt more desirable behaviours by 
increasing the amount they cycle. 
 
The success of the CtW scheme provides a model for introducing a wider salary-
sacrifice scheme for net zero technologies. This has already been introduced for 
electric vehicles: salary sacrifice schemes for ultra-low emission vehicles are deducted 
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pre-tax, so employees are not subject to income tax or National Insurance 
contributions on the salary they forego.  
 
The Government should now extend this exemption to other green technologies, which 
could offer employees a tax-efficient mechanism for employees to pay for a domestic 
heat pump, rooftop solar or other technologies via a hire purchase agreement with 
their employer or a third-party. Crucially, this would involve no upfront cost. For 
technologies requiring installation, such as heat pumps and rooftop solar, participants 
would be liable for additional costs if the hire purchase agreement was terminated 
early. 
 
As in the CtW scheme, at the end of the hire period employees would be eligible to 
purchase the equipment outright. In addition, employees could use complementary 
funding options such as grants to support this purchase. 
 
The scheme would represent an attractive benefit for businesses to offer their 
employees. It would also help to reduce the Scope 2 and Scope 3 emissions of 
businesses, which would be particularly relevant to those businesses with their own net 
zero targets. 
 
As with the CtW scheme, businesses would have the potential to mobilise a significant 
number of employees at once. Large businesses would therefore hold greater 
collective-purchasing power for these technologies. This would allow employees to 
access them at lower prices than they would be able to individually - in the same way 
that medical insurance offered through an employer is usually cheaper than taking out 
an individual policy.173  
 

Nudges 
 
Our final set of recommendations builds upon the wealth of evidence to suggest that 
nudges can be effective in encouraging behavioural shifts.  
 

Recommendation 5: Individualised marketing of public transport and active 
travel by Local Authorities. 
 
One of the most successful examples of a nudging intervention was the TravelSmart 
scheme deployed in Australia.  
 
Initially launched in Western Australia, the objective of the scheme was to reduce the 
number of car journeys and increase the number of journeys taken by both public 
transport and active travel means.174  
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At the time, Perth’s population was forecast to grow by more than 25% in the next 30 
years while vehicle kilometres travelled were forecast to increase by 50%.175 The 
scheme was therefore envisaged to “retain the liveable city features of Perth” during 
this period of growth. 
 
The emphasis of the scheme was placed on encouraging voluntary behaviour change to 
better manage travel demand, rather than forcing anyone to do anything. It achieved 
this through “individualised marketing”.  
 
Households were contacted by telephone and asked about their journey habits and 
their interest in using public transport. Those displaying desirable behaviour (i.e. those 
already making lots of journeys by public transport) received a small reward to 
encourage them to continue their behaviour. Those who said they had no interest in 
public transport were left alone, to minimise any negative response to the scheme.  
 
Finally, those who said they were interested in using their car less were offered a range 
of information, including local public transport route maps, and timetables 
personalised to their local bus stops. They were also offered cycling information and 
route maps, and information about the health benefits of active travel. 
 
The scheme was highly successful at reducing car usage.176 Overall, it led to a decrease 
in car journeys by 14%, along with a 9% increase in car-sharing. These journeys were 
instead shifted to public transport and active travel. The number of cycling trips 
increased by 61%, and public transport use increased by 17%.177  
 
The Western Australian trial delivered an estimated cost-benefit ratio of 59:1 and the 
scheme was subsequently adopted in other regions of Australia. 
 
There are a number of examples of where similar schemes have been implemented in 
the UK already, including in Ipswich where the scheme resulted in an 11% decrease in 
car journeys and 14% increase in active travel.178 Here, the scheme cost just £27 per 
person on average. 
 
UK policymakers should now consider launching a nationwide TravelSmart scheme, 
replicating the schemes seen in Western Australia and Ipswich. These schemes should 
be delivered by Local Authorities or Combined Authorities, with dedicated funding and 
resourcing. These should be concentrated in cities, as they will be less effective in 
smaller towns and rural areas where distances may be too far for cycling and public 
transport infrastructure is often poor. 
 
In a similar but less-dramatic way to moving house, the opening of new public 
transport routes and infrastructure, along with disruptions such as roadworks and road 
closures can both represent moments of change. These can act as trigger points for 
people to consider new modes of transport, for example when commuting to work. 
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These moments are good opportunities to nudge people towards public transport and 
active travel, and away from car usage. 
 
The TravelSmart schemes should target these events to maximise this effect as much 
as possible. One way in which this could be done would be to provide information to 
enable users to compare their journey times between existing options and future public 
transport infrastructure. In addition, information could also be provided showing 
public transport and cycling routes as an alternative to diversions when road closures 
are in place. 
 
Many journey-planning apps for London, such as CityMapper, provided this sort of 
information to good effect in the run up to the launch of the Elizabeth Line.179 When 
checking journey times by different means of transport, users could see how much 
quicker their trips would be using the Elizabeth line. This meant that when the line 
opened, these users were already aware of potential time savings and the ‘moments of 
change’ effect was amplified. 
 

Recommendation 6: Nudges to time-of-use tariffs for EV customers 
 
Another example of a moment of change is purchasing an EV for the first time. The user 
experience is different to that of a petrol car, and so customers have to change their 
behaviour in response. For example, instead of filling up at a petrol station, many EV 
owners instead charge their cars at home. Purchasing an EV can therefore be used as a 
trigger point to encourage people to make other changes.  
 
One such change would be customers switching to ‘time of use’ tariffs, which charge 
different prices for electricity used at different times of the day. Time of use tariffs 
offer cheaper electricity at times of lower demand and energy prices, and are designed 
to encourage customers to switch their energy use to off-peak hours. This has the 
benefit of helping to relieve pressure on the grid by enabling suppliers to better 
manage demand. 
 
Evidence from literature supports this idea. Nicholson et al. found that there exists a 
“three-month window” after purchase in which new EV owners are significantly more 
likely to engage with this kind of information.180 They also found that customers were 
most likely to engage with information that “emphasised specific reductions in home-
charging costs versus general bill savings”.  
 
The Government should encourage new EV owners to switch to time-of-use tariffs by 
providing them with information about the potential cost savings they could make from 
switching tariffs and charging their EV at night.  
 
Responsibility for this messaging campaign would be given to the Department for 
Transport (DfT) and delivered through the Driver and Vehicle Licensing Agency (DVLA). 
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All new vehicles are registered through the DVLA, and the vehicle keeper provides their 
contact details - including their email address and telephone number - during this 
process. 
 
Once a new EV is registered, the DVLA should contact the vehicle keeper and provide 
them with the relevant information on time-of-use tariffs within three months. This 
would be a very low-cost intervention. For example, an automated text messaging 
campaign would cost just £48,000 a year, based on current EV sales.181  
 

Recommendation 7: Social norms messaging on energy bills 
 
The Government should introduce a requirement for energy suppliers to include social 
norms messages on energy bills. These messages would tell each household how their 
energy consumption compares to the average for a property of the same size in the 
local area. As set out earlier, there is experimental evidence to suggest that this has a 
demonstrable impact on reducing energy consumption.  
 
This has also been implemented on a large scale to success in the United States. In 
2010, ‘Home Energy Reports’ were sent to 600,000 energy utility customers, comparing 
their electricity use to that of their neighbours. Analysis of the scheme estimated that 
this achieves an average reduction in energy use of 2% per household, and up to 6.3% 
in those who already had the highest usage.182 The research found that the scheme was 
more cost-effective than traditional energy conservation schemes. 
 
To achieve the greatest benefit, energy suppliers should only target those with a 
greater-than-average energy consumption. Those using less than the average should 
instead be provided with messages of positive reinforcement, encouraging them to 
continue their desirable behaviour. This would also help to avoid the possibility of a 
‘boomerang’ effect, in which those consuming less than average start to use more 
energy upon finding out that their neighbours consume more. 
 
This is a relatively low-cost intervention that is likely to produce a small, desirable shift 
in energy consumption behaviours. As the obligation would be placed on energy 
suppliers, there would be little if any cost to the Treasury. It would also be relatively 
inexpensive for suppliers to calculate the average energy consumption in an area and 
to inform customers as to what degree they were exceeding this. 
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Recommendation 8: Carbon labelling on food 
 
There is evidence that consumers in the UK now “desire labels that display 
sustainability credentials” on products.183 In response, a growing number of food and 
beverage companies have started to introduce carbon labels detailing the carbon 
footprint of their products. 
 
However, carbon labelling services are currently unregulated, with multiple providers 
and multiple styles of label on the market. At present, those wishing to make lower-
carbon dietary choices have limited access to reliable information and are susceptible 
to greenwash. 
 
The Government’s recent Food Strategy states that it will “develop a mandatory 
methodology that must be used by those who want to produce eco labels or make 
claims about the sustainability of their products”.184 This is a welcome step towards the 
introduction of regulated carbon labels on food packaging, and will help to reduce 
greenwash.  
 
Once this methodology is agreed, policymakers should consult on introducing a 
mandatory requirement for carbon labelling on food and beverage products. This 
should not be done immediately, as a number of barriers to calculating accurate carbon 
footprints for products still remain, such as poor farm-level carbon data and difficulties 
disaggregating components of processed food. However, if the UK is to accurately 
calculate its emissions inventory to ensure net zero is reached, these issues will need to 
be overcome regardless.  
 
Mandatory carbon labels would enable customers to make informed decisions with 
regards to the environmental impact of their diet. This would help to capitalise on 
increasing consumer awareness of environmental issues and shift people towards 
lower-carbon diets. Evidence to date shows that for maximum effectiveness, carbon 
labels should take an ordinal form, such as traffic lights, in combination with 
quantitative information - as opposed to any kind of certification.185 
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To reach net zero 2050, individuals will need to make significant changes by both 
adopting new technologies and changing their behaviours. Without these changes 
being made, the UK will miss its climate commitments by at least one third. 
 
Conventional policy has displayed limited effectiveness in driving these changes to 
date, and time is running out. It is clear that the Government cannot simply ban, 
regulate or subsidise its way to net zero. Instead, the Government needs to learn from 
previous policy failures and think creatively about new forms of intervention which can 
encourage people to make the required changes.  
 
A new bold and practical policy package should revolve around incentives which 
encourage people to work together, and interventions which gently steer habits and 
behaviours. These ideas have been underutilised to date but, as this paper has shown, 
have the potential to be powerful levers in driving individual change. 
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