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A rapid transition to fossil-free energy is required to stabilize 
the climate system within the Paris Agreement temperature 
targets1, but the best strategies for achieving this transi-

tion remain under debate. Some researchers argue that behaviour 
change by individual consumers to reduce energy consumption can 
make a meaningful and timely contribution and that such actions 
may be essential for successfully motivating and achieving systemic 
change2–4. Well-designed initiatives to reduce energy-intensive 
consumption while improving infrastructure and providing 
community-based services5,6 are part of the steep decarbonization 
pathways modelled in Intergovernmental Panel on Climate Change 
(IPCC) assessments1. Others argue that reducing personal energy 
consumption has little effect7,8 and that the promotion of individual 
action by the fossil fuel industry is intended to shift responsibility 
from fossil fuel producers to individual consumers, thus delaying 
meaningful climate policy9,10.

In this Perspective, we broaden the debate beyond the role of 
individuals as consumers to consider other social roles. We focus 
on individuals and households with high socioeconomic status 
(SES; henceforth, high-SES people) because they have generated 
many of the problems of fossil fuel dependence that affect the rest 
of humanity. The disproportionate share of fossil energy use and 
energy-intensive consumption by high-SES people is well known11,12 
and has been the focus of the bulk of available research on SES and 
greenhouse gas (GHG) emissions13.

SES is a composite concept that refers to an individual’s position 
in the structure of a society. SES reflects access to both financial 
and social resources and includes social class. For example, people 
classified as capitalists, who are mainly high in SES, are those who 
receive a large fraction of their incomes from investments rather 
than labour. High-SES people control a highly disproportionate 

fraction of financial resources: income and wealth14. Income is the 
net flow of financial resources into a household over time; wealth 
is the stock of accumulated capital resources. Other aspects of SES, 
such as occupational status and residential neighbourhood quality,  
which are less easily measured, reflect social resources15 and 
affect energy use and GHG emissions through actions other than 
consumption16.

Here, we argue that high-SES people, who by many criteria 
include the authors and many readers of this analysis, are well posi-
tioned to influence the actions of other individuals, organizations 
and political systems. In addition to their high GHG emissions from 
consumption, high-SES people have disproportionate climate influ-
ence through at least four non-consumer roles: as investors, as role 
models within their social networks and for others who observe 
their choices, as participants in organizations and as citizens seek-
ing to influence public policies or corporate behaviour (Fig. 1). 
Through these roles, they help shape the choices available to them-
selves and others. We examine the ways high-SES people, acting 
via these five roles, affect GHG emissions by influencing personal 
or organizational actions that promote, incentivize or reduce fossil 
fuel production and consumption. We propose three directions for 
future research to investigate ways high-SES people might use their 
five roles to leverage climate change mitigation.

Identification of high-SES people
Although all components of SES may affect an individual’s potential 
to contribute to climate change mitigation, much of the available  
research focuses on income, which is strongly correlated with 
other SES indicators and is easily measurable. When we consider 
income as a variable to identify high-SES people, we focus primarily  
on people in the top 1% of income globally (around US$109,000 
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(refs. 6,17)). We concentrate on Europe and North America, where 
the most evidence is available and where the majority of the global 
top 1% of income live18. For example, in 2012, 37% of the global 
top 1% of income lived in the United States, 7.1% in Germany and 
5.4% in France18. We also consider non-income aspects of SES when 
data are available. However, identifying the top 1% is more difficult 
for social resources such as occupational status or access to political 
influence, where relative standing within a country or community 
may matter more than global standing.

Consumption by high-SES people produces far more GHG 
emissions than that of their lower-SES counterparts. People in the 
global top 1% of income cause twice as much consumption-based 
CO2 emissions as those in the bottom 50% (15% versus 7%, respec-
tively)17. Accurate analyses of emissions from the top 0.1% are 
scarce due to their under-representation in national and global 
analyses, in part because they are notoriously difficult to recruit 
for survey-based research19. However, many ultra-high-net-worth 
individuals with assets over US$50 million have exceptionally large 
climate footprints through consumption, including owning mul-
tiple dwellings and using private jets20. Overall, those in the top 10% 
of income globally are responsible for 40–60% of total GHG emis-
sions11,12. These striking inequalities in GHG emissions from con-
sumption, along with the disproportionate influence of high-SES 
people acting as investors, role models, organizational participants 
and citizens, as discussed below, marks these people as major drivers  
of climate change and justifies our focus on this population  
segment. Variations within and across countries in the actions of the 
top 10% and the top 1% also deserve investigation.

The impacts of climate change are also disproportionate. 
High-SES people emit the most GHGs but tend to be least vulner-
able to the adverse effects of climate change21, whereas lower-SES 
people are typically most vulnerable. Lower-SES people also tend to 
be most adversely affected by mitigation policies22,23, although good 
policy design can prevent regressive impacts10. In addition, inequal-
ities within countries, particularly of income and wealth, appear to 
exacerbate GHG emissions and compromise sustainability24. This 
is likely due both to consumption by high-SES people and to the 
kinds of policies and political positions many of them support25. 
We recognize important climate justice concerns that follow from 

the disproportionality of both responsibility and impacts. Here, 
we focus on potential leverage points for mitigation through the  
decisions and actions by high-SES people within five social roles.

Consumer
Actual GHG emissions reductions achieved through changes in 
consumption depend on the product of the technical potential of 
a change and behavioural plasticity2,26. The technical potential of 
actions, including adoption of a technology, refers to the emis-
sions reductions that would be achieved if everyone took that 
action. Behavioural plasticity is the proportion of people who could 
be induced to take the action2. Behavioural plasticity depends on 
individual and household characteristics, the contexts of choices 
and initiatives that have been or might be undertaken to change 
behaviour4. Initiatives rarely achieve 100% uptake because target 
behaviours are not easily changed2 and/or because individuals and 
households respond differently than anticipated27. Even manda-
tory initiatives, such as bans on technology, take time to achieve 
full impact. Understanding behavioural plasticity among high-SES 
people, especially for consumer choices with high technical poten-
tial, is important because of the potential effects of these choices 
on aggregate energy use and GHG emissions. We briefly discuss 
technical potential and behavioural plasticity for three types of con-
sumption that together represent the majority of high-SES people’s 
GHG emissions: air travel, motor vehicle use and housing28.

Air travel. Air travel is the most energy-intensive consumer behav-
iour29. Air travel emissions increase rapidly as a function of income30 
and are the largest source of GHG emissions for high-emitting indi-
viduals, constituting over 40% of emissions for the top 1% of emit-
ters in Europe28. Globally, air travel directly emits more CO2 than 
Germany does (2.4% of global CO2 emissions), with high-altitude 
effects modelled as equivalent to 7.2% of global GHG emissions31. 
These emissions are overwhelmingly from high-SES people, with 
50% of GHG emissions from air travel originating from just 1% of 
the world population30. Absent technological advances, the greatest 
technical potential for cutting GHG emissions from air travel lies in 
reducing its volume, particularly among frequent flyers.

High-SES people often lead hypermobile lives, travelling by air 
for private and work-related purposes induced by income, business 
travel paid for by employers and expectations associated with status, 
work and ownership of multiple homes20,32. Although the behav-
ioural plasticity of air travel is under-researched33, it may be sub-
stantial for high-SES people given the likelihood that the marginal 
benefits of each flight are lower for them than for lower-SES people 
who may fly only rarely to visit family34. Changing social norms 
around hypermobility therefore appear to be an important poten-
tial lever to decrease GHG emissions from air travel35. Increasing  
experience with remote meetings may also reduce demand for  
business travel36.

Motor vehicle use. Motor vehicles are the largest source of per 
capita GHG emissions in the United States37 and the second-largest 
source in Europe, where they are responsible for 21% of personal 
GHG emissions among the top 1% of emitters28. Emissions from 
motor vehicles are highly correlated with income11 and come over-
whelmingly from private vehicle use38. These GHG emissions are 
affected by vehicle ownership, fuel economy and distance travelled. 
The largest technical potential for reducing emissions comes from 
a modal shift from private vehicles to transit, walking and biking29. 
Estimates of the technical potential of substituting non-fossil vehi-
cles (for example, battery electric vehicles) for internal combustion 
vehicles vary but will increase as electric grids decarbonize29. The 
technical potential of changing the use of vehicles, such as sharing 
vehicles or driving more fuel efficiently, is about six times smaller 
than that of switching to electric vehicles, on average29.

Consumer

Citizen

Organizational
participant

Role model

Investor

Fig. 1 | Five roles through which people of high SES can influence gHg 
emissions. People with high SES have disproportionate climate influence 
via their roles as consumers, investors, role models within their social 
networks and for others who observe their choices, participants in 
organizations and citizens seeking to influence public policies or corporate 
behaviour. Image credit: Emma Li Johansson (Lilustrations) and the Noun 
Project (https://thenounproject.com/).
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Behavioural plasticity for reducing motor vehicle emissions has 
received relatively little study, particularly as a function of income. 
Limiting warming well below 2 °C will require policies to reduce 
vehicle ownership and usage, along with a transition to electric 
vehicles running on zero-carbon energy39. High-income people are 
likely to lead this transition because they are the primary purchasers 
of new vehicles, with spillover effects over time into the used vehicle 
market and through more widespread availability of electric-vehicle 
charging stations.

However, vehicle use also strongly depends on infrastructure 
availability and status. Infrastructure that favours motor vehicles 
greatly increases vehicle use40. Allocating street space for pedes-
trians and cyclists, an element of economic fairness41, favours 
non-motorized travel42.

Ownership of high-emissions vehicles is correlated with income 
but may also be a sign of aspiration for social status43. High-SES 
people can lead mitigation through shifting social norms from  
valuing private vehicle ownership and use44 to valuing living in walk-
able neighbourhoods and bicycling or using other low-emissions 
travel options.

During the current COVID-19 pandemic, the largest share of 
GHG emissions reductions has come from reduced land travel, 
although after a large initial drop, these emissions rebounded to 
close to their prepandemic levels45. The initial reduction likely 
occurred disproportionately among high-SES people because they 
have more GHG emissions to reduce and because they are more 
likely to do work that can be performed remotely.

Housing. In Europe, nearly 11% of GHG emissions from housing 
come from the top 1% of emitters28, whose emissions are attributable 
to ownership and occupancy of larger homes, multiple residences 
and highly energy-consuming household goods such as central air 
conditioning. High SES may also drive housing-related emissions 
because attractive public amenities, such as parks and high-quality 
schools, are often located in communities featuring large homes3. 
High income may also enable reduced GHG emissions through 
housing actions with high up-front costs such as home retrofits46 
and adoption of residential solar panels47. The highest technical 
potential for reducing emissions from housing comes from switch-
ing to renewable energy, followed by large-scale renovations and 
updating household equipment’s energy efficiency29. Well-designed 
public policies can make these actions available to lower-income 
households as well48.

Regarding behavioural plasticity, most studies have unfortu-
nately focused on behaviours with relatively low technical poten-
tial4, so much less is known about costly and high-potential actions. 
Available evidence is mixed as to the effects of SES. For example, a 
recent study using nationally representative data from 22 European 
countries found that income and education were negatively cor-
related with curtailing energy use but positively correlated with 
energy efficiency actions49. Other studies find that high-SES peo-
ple more often invest in energy-efficient technologies50,51. Because 
home energy efficiency improvements typically achieve greater 
GHG emissions reductions in practice than do curtailments2, the 
evidence on balance suggests that income is positively correlated 
with the potential to reduce emissions. Mitigation policies can have 
differential effects as a function of income. Historically, a carbon 
tax has had little impact on the consumption of high-income house-
holds because it is a negligible change in their budget compared 
with the much larger and more burdensome effects on low-income 
households52,53. Other financially focused policies, such as reducing 
up-front costs, can have less economically regressive effects.

The location of high-status housing may either reduce or increase 
GHG emissions, depending on whether it lies in dense, expensive 
city centres with smaller housing units or in suburban areas with 
large homes and lots, which have emissions nearly twice as high, 

primarily from greater reliance on motor vehicles to travel longer 
distances54. Because housing choices signify prestige and social 
status, high-SES people may resist change unless social norms also 
change, as discussed in the section on role modelling.

We emphasize that much consumer behaviour, and indeed the 
other behaviours we discuss below, is influenced not only by rational 
choice but by numerous other factors including routines, normative 
influences, and heuristics and biases. This suggests that while prices 
may be one path to influencing consumer decisions, strategies based 
on norms or on changing default choices and otherwise breaking 
routines can also be highly effective4,55, amplifying the importance 
of high-SES people as role models.

Investor
Investments in stocks, bonds, businesses and real estate are dispro-
portionately made by those in the top 1% of income and wealth56. 
Through shifting investments to low-emissions companies and 
mutual funds, high-SES people can press companies to lower GHG 
emissions and thereby drive structural change57. By contrast, invest-
ments that favour continuing fossil fuel use will delay emissions 
reductions.

Anti-fossil-fuel investment norms are being promoted by a 
movement to push the private sector to divest from fossil fuels and 
reinvest in lower-emissions securities. The organizational leaders 
in the divestment and reinvestment movement have mainly been 
elite universities, church groups and some public pension funds57. 
High-SES people may influence these organizations through their 
informal contacts and their presence on governing boards, to either 
embrace or resist the efforts of social movements promoting invest-
ment shifts. Further signs of shifting norms include the rise of 
climate-related investment funds to meet the emerging demands 
of individual investors and organizations (with offerings in Europe 
increasing about 80% from 2018 to 2020 (ref. 58)) and a new 
European Union regulation requiring asset managers to disclose 
how they consider sustainability factors in their investment advice59. 
Low-emissions funds also increase behavioural plasticity by reduc-
ing the information costs to investors of identifying low-emissions 
securities. Efforts to support climate-compatible investing need to 
more narrowly target the highest-income investors, who control a 
large portion of the market and to date have been slow to change or 
in some cases actively resisted such changes57.

role model
High-SES people have driven increased emissions in the past but 
can also contribute to mitigation via their positions as role models 
within their social networks and for those who aspire to their levels 
of status. Their influence comes through their social networks with 
other high-SES people and by shaping societal and cultural con-
ceptions of ‘the good life’ and related social norms3. For example, 
the popularity of hybrid and then all-electric vehicles was ampli-
fied by celebrities adopting and promoting them60. Veganism has  
also gained popularity among some high-SES people and has been 
popularized by events such as the all-vegan Golden Globe award  
ceremony in January 2020. These phenomena illustrate how high- 
SES people can play a central role in diffusing new low-emissions 
technologies and behaviours3,61, although effects may vary across 
contexts62. High-SES people can, of course, also reinforce the status 
quo by acting as role models for conspicuous consumption prac-
tices63 that counteract the diffusion of more sustainable norms and 
slow mitigation.

High-SES people can shape the discourse on climate change via 
their financial and social support for political campaigns, think 
tanks and research institutes64 and their ties to influential entities 
such as elite universities and corporate and non-profit boards. While 
there are divisions within these entities, their overall influence is 
immense, both through the creation and diffusion of norms within 
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these elite spaces and the influence of their wealth and informal 
connections on politics, as discussed below. Of course, mitigation 
policies can produce winners and losers, and high-SES people can 
also use their power to shape mitigation efforts to their advantage65.

Organizational participant
By virtue of occupational status, high-SES people disproportionally 
influence organizations’ GHG emissions directly through occupy-
ing positions such as owner, manager, board member, employee 
and consultant, and indirectly influence the emissions of their sup-
pliers, customers and competitors. On average, those who achieve 
leadership in private organizations begin with an SES advantage. 
For example, top-level officials in Fortune 500 companies dispro-
portionally come from elite colleges and universities, have attended 
high-prestige private secondary schools and still, despite diversity 
efforts, are predominantly male and white66.

In recent years, many private organizations have taken leader-
ship in reducing GHG emissions, for example, by enacting climate 
targets, goals or procurement policies for supply chain decarbon-
ization. This private climate governance by organizations and insti-
tutions, including businesses, is making more progress towards 
emissions reduction in some countries than public policy and may 
pave the way for public governance initiatives67. Businesses are also 
developing and marketing low-emissions products and creating 
carbon-labelling programs, sometimes acting ahead of govern-
ments67,68. Elite individuals also engage in climate philanthropy, 
either through creating their own organizations or supporting  
others, such as the international C40 climate network built with 
the personal fortune of a former New York City mayor69 (although 
the role of elite philanthropy in climate change mitigation is 
controversial70).

Little research exists, however, on the extent to which the poten-
tial for harnessing organizational change is achieved through 
actions by high-SES people or could be enhanced by initiatives 
targeting them (see, however, the literature71 for the role of profes-
sionals). As the most elite members of society derive their income 
largely from investments, they can also be sources of resistance to 
climate reforms when they perceive these reforms as threatening 
their status or profits.

Citizen
People can affect GHG emissions at the system level via influenc-
ing public policies by voting, lobbying and participating in social 
movements. Globally and in most countries, the social networks 
of the top 0.1% are at the core of political and economic power64. 

High-SES people can have a disproportionate impact in the citizen 
role through their greater access to decision makers in private orga-
nizations and in the public sector. Their financial resources also 
advantage them because contributions to lobbying groups, politi-
cal office holders and social movement organizations increase their 
access and influence among these groups, giving them an easier 
path to advancing or blocking social change72.

Lobbying has a strong influence on energy-related public  
policy73,74. Whether people lobby directly or through their roles in  
private or non-profit organizations, the greatest influence comes from 
small numbers of highly influential people64. Citizen action by elites 
has previously been a strong force against mitigating climate change, 
but it could become a substantial force for mitigation. In the energy 
sector, lobbying and public messaging has come overwhelmingly 
from the fossil fuel sector and favoured policies that entrench fossil  
fuel production and consumption9. For example, two fossil fuel  
billionaires, acting over decades, had a profound influence in shift-
ing the policy discourse in the United States to the right, including  
the ascendency of politicians favouring low taxes, opposed to  
environmental protection and climate action, and mistrustful of gov-
ernment overall75,76. While renewable energy firms and others who  
can profit from a transition to a low-carbon future could in theory 
counter these influences, their impacts so far appear minimal74.

Conclusions and research directions
High-SES people make a disproportionate contribution to energy- 
driven GHG emissions in many ways. Their influence via consump-
tion has received the most research attention, but as Fig. 2 indicates, 
they can also have an outsized influence on emissions and climate 
change mitigation in non-consumer roles by leveraging the substan-
tial financial and social resources associated with different compo-
nents of their status. Figure 2 identifies several avenues of influence 
through which high-SES people, by employing these resources 
within these roles, can affect actions with large climate footprints. 
Many mitigation opportunities suggested by the figure have been 
insufficiently explored in research and policy.

We highlight three main gaps in knowledge about climate change 
mitigation that can be addressed by research focused on high-SES 
people. One is the behavioural plasticity of their consumption, espe-
cially with regard to air travel, motor vehicles and housing. Some 
initiatives to reduce high-SES people’s GHG emissions can also 
protect vulnerable groups77,78. For example, Gössling and Humpe30 
describe the current lack of markets for the negative externalities 
caused by air travel as a major subsidy to the most affluent, since 
the top 1% of the global population accounts for half of associated  
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Fig. 2 | Links from SES to actions with high climate footprints. The silos depict how components of SES15 and the resources they provide may influence 
high-footprint actions via five social and financial roles that operate through different avenues of influence. The arrows in the figure represent links we 
hypothesize as important; the figure as a whole and the hypothesized links suggest an agenda for future research. Image credit: Emma Li Johansson 
(Lilustrations).
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GHG emissions. However, a linear pricing mechanism, such 
as a carbon tax, may be less effective among the wealthy than a  
frequent flyer levy with a progressive tax on frequent air travel. The 
latter approach also receives more support in international poll-
ing than tax options79. Progressive taxation on high incomes or on 
substantial wealth may be particularly beneficial to the climate,  
as it reduces status consumption while keeping relative status and 
related subjective well-being unchanged80. Wealth taxes might also 
reduce inequality by reducing the influence of the most elite, who 
now dominate the policy system. All these possibilities warrant  
further analysis for their effect on GHG emissions, as does the 
study of non-financial behaviour change interventions to change 
high-emissions consumer actions specific to high-SES people4.

A second research gap concerns the role of high-SES people in 
organizations. An important empirical question is how these people 
are enabled or limited in changing organizational culture and busi-
ness decisions to reduce GHG emissions. A committed individual 
or small group can change a business culture and investments 
(a strategy being pursued by an activist investor on the board of 
Exxon). Currently, little is known about what factors support such 
disruptive action or about the responsiveness of private organiza-
tions to initiatives by high-SES people within and outside them (for 
example, major suppliers and customers, or critical employees). 
Such research could inform initiatives for organizational change.

A third gap is in understanding how high-SES people influ-
ence policy processes through their political capital, organizational 
influence and financial contributions to lobbying and electoral 
campaigns. High-SES people have benefitted most from current 
policies and the structure of the political economy, and there is 
some evidence that altruism declines with affluence72,81. We need 
to understand differences among high-SES people in how they use 
their influence on policy and politics and on organizational actions 
to promote or obstruct rapid decarbonization82, as well as how they 
might be induced to use their influence to promote it. Meanwhile, 
increasing political participation, representation and power for  
currently under-represented groups would help reduce both  
political and climate inequalities.

In conclusion, we stress that high-SES people are dispropor-
tionately responsible for causing climate change and its harms. The 
same roles that generated this responsibility also offer high-leverage 
opportunities for reducing GHG emissions and thus climate  
damages. We also acknowledge that important approaches to climate  
change mitigation emerge from those not high in SES, including 
local and indigenous solutions, but our focus here is on those who 
have generated most of the problem. No single strategy alone can 
‘solve’ the climate problem, but the actions of high-SES people can 
have a great impact, so further research and discussion of strategies 
for changing their (our) actions are certainly warranted.
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