
Changing behaviour for net zero 2050
Theresa Marteau and colleagues argue for rapid, radical changes to the infrastructure and pricing
systems that currently support unhealthy unsustainable behaviour
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Many major economies, including the US, EU, and
UK, have committed to net zero greenhouse gas
emissions by 2050 to limit climate change. Immediate
action is needed to hit this target and to minimise
cumulative emissions. Current commitments are,
however, unmatchedbyaction.1 TheUKgovernment,
for example, though among the first to set a legally
binding target of net zero by 2050, has so far fully
implemented only 11 of 92 policy recommendations
from its climate change committee and is not on track
tomeet net zero or themedium termcarbonbudgets.2

The latest International Panel on Climate Change
report estimates that if global emissions are halved
by 2030 and net zero is reached by 2050, the current
rise in temperatures could be halted and possibly
reversed.3 The 26th UN climate change conference
(COP26) in November 2021 offers a precious
opportunity to get back on track.

Behaviour change by individuals, commercial
entities, and policy makers is critical to achieving net
zero in all domains. Here we focus on behaviour
concerning diet and land travel, given their
importance for bothachievingnet zero and improving
populationhealth, but the approachesweoutline are
also applicable to other behaviours.

Diet and land travel contribute an estimated 26%4

and 12% of greenhouse gas emissions, respectively.1
Cutting these emissions would also benefit health by
reducing air pollution—now the greatest external
threat tohumanhealth5—increasingphysical activity,
andhealthier diets, thereby tacklingmajor risk factors
for non-communicable disease globally.6 -8

Changes in demand are going to be critical to
achieving net zero, alongside technological
innovation.9 Dietary change is likely to deliver far
greater environmental benefits than canbe achieved
by food producers.4 Similarly, for land travel,
reducing demand for high emission vehicles would
deliver important reductions: sport utility vehicles
were responsible for the second largest increase (after
power) of global carbon emissions between 2010 and
2018.10 Shiftingdemandequitably, however, requires
structural interventions to drive behaviour change
by whole populations.

We consider the behaviour of three groups central to
achieving net zero by 2050: the public (both as
citizens and consumers), policy makers, and private
sector leaders.11

Changing behaviour of the public at scale
Adopting the largely plant based planetary health
diet12 and taking most journeys using a combination
of walking, cycling, and public transport would

substantially reduce greenhouse gas emissions and
improve our health.

Animal sourced foods (meat, dairy, fish) generally
use much more land and water and create more
greenhouse gases than plant sourced food.4
Sustainable and healthy diets consist largely of
diverse plant foods with low amounts of animal
source foods, unsaturated rather than saturated fats,
and limited amounts of refined grains, highly
processed foods, and added sugars.12 The nature and
scale of change required depends on existing dietary
patterns andnutritional status of local populations.13
For example, to meet the planetary health diet
recommendations, average meat consumption in
Africa can slightly increase (2%), whereas in North
America and Europe it needs to fall by 79% and 68%,
respectively.12 14

Sustainable land travel will involve substantially
fewer journeys by car and more journeys taken by
foot, bicycle, and public transport, ensuring that all
transport is carbonneutral andpoweredby renewable
energy.10 This requires a transformation of the energy
sector and transport infrastructure, prioritising active
andpublic transport over roadbuilding.1015 Estimates
of the nature and scale of change needed vary. In the
UK, for example, a central net zero pathway includes
car mileage per driver falling by 10% by 2050,2
whereas other analysis calls for a reduction between
20% and 60% by 2030, depending on the speed of
transition to electric vehicles.16

Changing behaviour at scale is difficult, especially
when the behaviours to be changed are cued,
reinforced, and maintained by the physical,
economic, and social environments in which they
occur—as is the case for diet and land travel. Multiple
interventions will be required in all these contexts to
achieve the size of change needed for net zero.

Education alone is not sufficient
People’s knowledge of which behaviours generate
the most greenhouse gases is generally poor. For
example, only 20% of people in a large international
survey identified eating a plant based diet or not
owning a car as among the most effective actions.17
Providing information to correct suchmisperceptions
could, importantly, increase public support for
government policies for net zero,18 but such
information is unlikely to change these behaviours.

Information can be extremely effective at changing
behaviour when it concerns serious, immediate
threats to life. A signwarning of shark infestedwaters
stops most people from swimming. But when the
information concerns less immediate threats it often
has minimal effects on behaviour.19 20 For example,
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information campaigns on the health benefits of consuming more
fruit and vegetables successfully increased awareness but did not
alter consumption.21 Similarly, conservation scientists were not
found to have lower environmental footprints than other
professionals despite their greater environmental knowledge.22

Changing physical and economic environments
The interventions with the most potential to change routine or
habitual behaviour at scale target whole populations and involve
changes to the systems shaping andmaintaining thebehaviour.23 -26

Theycanbedescribedas structural, designed to create environments
that readily enable sustainable behaviours andmakeunsustainable
behaviours more difficult.27 These interventions also place lower
demands on the cognitive, social, and material resources of
individuals than those based on providing advice and guidance,
thereby having greater potential to achieve change equitably.28 29

For example, increasing the proportion of vegetarian meal choices

in UK cafeterias from one in four to two in four increased their
selection from 24% to 39%.30 Construction of an urban greenway
in the US increased journeys by bike 250% among those living
closest.31

Table 1 shows interventions for low carbon diets and land travel,
grouped by whether they change the physical or economic
environments in which the behaviours occur.23 32 -35How these
interventions can best be implemented partly depends on whether
they concern public or private sector settings. For public settings,
changingprocurement standards to includeonly sustainablehealthy
options would be a good start. Portugal and Scotland have
regulations to increase the availability of sustainable and healthier
foods in public sector settings.36 56 In private sector settings
regulation is needed since voluntary agreements to improve public
health,mainly comprisingpledges to interventionsof known limited
effectiveness such as providing information,57 have been largely
ineffective.57

Table 1 | Population level interventions to change behaviour for net zero diets and travel on land23 32 -35

Travel on landDietsIntervention type

•Increase availability of safe and attractive cycling and walking
routes, designed around green and blue spaces, linked to good
public transport networks.31 32 43 44

•Frequent, reliable, integrated public transport networks (using
renewable energy) with provision for wheelchairs, pushchairs,
shopping, and bikes45 46

•Restricting availability and attractiveness of car use—eg,
car-free zones, limited parking, traffic calming measures, and
low speed limits47

•Increase proportions of plant based food options in food retail
outlets and on menus30 36

•Reduce portion and package sizes of energy dense foods,
ultra-processed foods, meat, and dairy foods 35 37

•Prominent positioning only for healthy, sustainable foods:
place on aisle ends healthier, more sustainable foods,38 39

place meat alternatives with meat,40 place vegetarian options
first41

•Reduce density of outlets for ultra-processed foods including
meat42

Physical environment—Altering availability, position,
presentation, or size of products or objects within stores, cafes,
and restaurants (micro) and within villages, towns, and cities
(macro) to decrease the opportunities to consume high emission
products and activities and to increase the opportunities to
consume low emission products and activities

•Remove subsidies on fossil fuels51

•Increase prices of fossil fuel52

•Road user charging for private vehicles (eg, congestion zone
charging and increased parking costs)32 53 54

•Low cost public transport55

•Remove subsidies on livestock farming48

•Increase prices of carbon intense foods, including processed
and red meat, dairy products, and ultra-processed foods49

•Reduce prices of low processed and plant based foods 49 50

Economic environment—Changing prices of goods and services
by introducing, modifying, or removing taxes, subsidies, and
other material incentives to decrease the affordability of high
emission products and activities and to increase the affordability
of low emission products and activities

Interventions that decrease the affordability of unhealthy
unsustainable options and increase the affordability of healthier
sustainable options would also help change public behaviour,
particularly in combination.34 58 These include removing subsidies
on high emission products such as livestock and fossil fuels and
using taxes and other price based mechanisms to reflect the
emissions associated with different products and activities.

The effect of price based interventions will depend on their size (eg,
the price atwhich carbon is set) and the package ofmeasureswithin
which they are implemented. For example, participation in US
energy conservationprogrammes varied by a factor of 10 depending
on concomitant strategies andhow theprogrammeswere presented
to participants.59 It will also vary by region, with more uncertainty
about effects of interventions in middle and lower income countries
where less evidence has been generated.60 A further layer of
uncertainty reflects thedifficulty of predicting collectivebehavioural
responses to such interventions.61 Nonetheless, the strongest
evidence on achieving changes in behaviour that would reduce
emissions is for structural interventions. Given the need to halve
emissions in the next decade, planning has to start now to
implement all the interventions listed in table 1 and more, with
evaluations designed into the rollout phases to enable rapid
adjustments to optimise their outcomes.

Fair interventions
Interventions need to be fair and equitable as well as effective to
gain public support, which in turn increases their political
acceptability.18 62 63 Globally, the wealthiest 10% consume more
than 20 times more energy than the poorest 10%.64 Pricing carbon
on energy and land use at levels that could achieve net zero by
2050—perhaps reaching more than $560 (£410; €480) per tonne of
CO2 equivalent6566—would increase the price of transport and food,
disproportionately affecting the poorest and those living in rural
areas. Any such policy would need to be part of a package that, at
a minimum, shields poorer households but better, is part of broader
sets of policies that tackle poverty and inequality both within and
between nations.67

Policy makers and private sector leaders
Changing the behaviour of the public at scale requires substantial
changes to the behaviour of policy makers, private sector leaders,
and citizens. Governments have an obligation to serve public
interests, includingprotectionagainstpowerful commercial interests
(box 1). It also includes listening and responding to citizens’ views.
Behaviours within these three groups that create barriers to
implementing effective interventions of the kind shown in table 1
include inadequate political leadership and governance to enact
policies, strong opposition by powerful commercial interests, and
lack of public demand for policy action.75 Countering these
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behaviours and enabling positive ones will be crucial to achieving
net zero (fig 1).

Box 1: Actions to protect policies for net zero fromcorporate interference

• Exclude corporations from setting and implementing policies, as exists
for the tobacco industry under article 5.3 of the Framework Convention
on Tobacco Control68 69

• Prevent and manage conflicts of interest in policy making by, for
example, training policy makers, developing an index assessing

impacts of individual corporate organisations, and setting up
independent panels to advise on corporate engagement in policy
making 70 71

• Establish statutory registers of corporations lobbying governments
to allow public scrutiny of the nature and scale of their activities,
including all donations72

• Use regulations, frameworks, and criminal law to prevent corporations
from misleading the public and causing environmental and other
harms, including destroying ecosystems 73 74

Fig 1 | Interconnected behaviours of government, private sector, and citizens to achieve net zero

Citizens also have an important role in demanding change from
industry, through consumer choices and civil society organisations,
as well as demanding change from more cautious governments
through the ballot box and engagement in deliberative processes.
For example, citizen assemblies on climate change consistently
recommendmore ambitious policies for net zero than thosepursued
by their governments. TheUKClimateAssembly proposed a 20-40%
reduction in consumption of all meat and dairy,63 a proposal yet to
find favourwith theUKgovernment.76 InFrance, PresidentMacron’s
government has not fully enacted the French citizen assembly’s
recommendations. For example, its proposal to end all domestic
flights for journeys that would take less than four hours by rail was
lowered to journeys taking 2.5 hours.77 While legislation to
implement recommendations from the Irish citizen’s assembly on
climate change was unsuccessful, it seems to have encouraged
grassroots climatepolitics,whichmay facilitatemore radical change
longer term.78 Healthcare professionals also have a key role as
advocates for change at the levels of government79 and health
systems.80

Public support for change is lower when it affects current behaviour
and trust in governments is low.81 -83 Support can be increased by
ensuring policies are perceived as both fair and effective.18 62

Support can also increase after an intervention is implemented,
reflecting thebidirectional relationbetweenbehaviour andattitudes.
For example, public support for congestion pricing increased after

its introduction in many cities, reflecting both changes in attitudes
and acceptance of the status quo.84

Private sector organisations must also make substantial changes
to align with net zero, from agricultural and food production, the
extractive industries, manufacturing, transport, and the energy
sector. As in any transition, there will be winners and losers. The
focus for government should be to encourage fast adapting
organisations—new and old—that will speed up the transition to
net zero.

A major threat comes from some private sector organisations with
most to lose. This includes fossil fuel companies that have engaged
in activities to denyor cast doubt onhuman induced climate change
and the need for a low carbon transition.85 86 In 2021, an Exxon
lobbyist was secretly recorded by Greenpeace stating that the oil
company worked with “shadow groups” to undermine climate
science and that the company’s key climate commitments were
disingenuous.87 Large agribusinesses andparts of the food industry
also engage in similar activities to prevent or delay effective policies
for dietary change.88 89 An analysis of documents from the meat
industry found that they framed the health and environmental
effects of red and processed meats to minimise perceptions of harm
and to encourage continued consumption.90 Of particular concern,
is the influence of vested corporate interests on the activities of the
World Health Organization and UN bodies.91 92
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While these activities—variously described as corporate political
activity and corporate capture of policy—are well documented,
effective ways of safeguarding public policy from them are less
researched.93Box 1 lists some actions that could protect policies for
net zero from corporate interference.

Towards a fair transitioned future
Complex coordinated behaviour can be mobilised by a shared,
positive narrative, reflecting collective goals,94 alongside a clear
vision, making vivid the many benefits of a net zero world, with a
roadmap and timelines. The development of such a vision—both
global and regional—is a priority and requires co-creation by
citizens, governments, and industries, informed by scientific
expertise and protected from corporate interference.

Activities of high carbon industries pose a major threat to effective
policies by deflecting or delaying their
implementation. Governments and UN bodies, emboldened by
citizens and civil society organisations, can and should safeguard
policies for a fair and just transition to net zero. COP26 is an
opportunity for international binding commitments that rapidly get
us back on track for net zero by 2050. With sufficient daring from
theworld’s governments, the flexibility, creativity, and social nature
of humanbehaviour can achieve a just transition to net zero thereby
protecting the health of current and future generations.

Key messages

• Current government policies globally are insufficient for the rapid
decarbonisation needed for net zero by 2050

• Changing behaviour across populations is key to achieving this as
technological innovation will be insufficient

• Changing behaviour at scale requires changing the environments that
drive the behaviour

• Changes to diet and land travel can be achieved through policies to
increase the availability and affordability of healthier and more
sustainable options.

• Policies for net zero need to be driven by evidence and citizens’ values,
safeguarded from corporate interference
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