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Many climate-relevant behaviours are habitual. Habits are

memory-based propensities to respond automatically to

specific cues, acquired by repetition of behaviours in stable

contexts. Socio-cognitive models are widely used to predict

climate-relevant behaviours, but by positing behaviour as

intentional, provide a poor account of habitual behaviours.

While unsustainable habits are barriers to change, their very

features (frequent, automatic and resistant to change) also

make them desirable for sustainable behaviours to obtain.

While informational approaches are generally ineffective for

breaking habits, legislation, incentives, ‘nudges’,

implementation intentions, competitions, and ‘moments of

change’ (e.g., moving house) are more effective. Linking

behaviour to identity and a stable context can ensure new

habits to endure. Psychological theories and policy efficacy

can be greatly improved by attention to habits.
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Introduction
Individuals and households have an impact on the envi-

ronment and are contributing to the increase in atmo-

spheric greenhouse gases. Tackling climate change will

require profound behaviour change across a range of

activities [1�]. In this article we focus on behaviours such

as the way we travel; things we buy; how we deal with

waste, energy and water; and how we spend leisure time.

These activities are often routine or ‘habitual’, recurring

in unchanging settings [2]. For example, transport

[3��,4,5�], meat consumption [6], recycling [7], and water

use [8�] all have strongly habitual components.
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A long tradition has been established to use socio-cognitive

models to describe and predict these behaviours, such as

the theory of planned behaviour [9] and the value-belief-

norm theory of environmentalism [10]. These models posit

a motivation to act as the key determinant of behaviour,

which may be fuelled by beliefs, values and attitudes.

However, despite favourable beliefs, positive attitudes

and a motivation to act, these often do not translate into

actual behaviour [11]. Indeed, a meta-analysis of studies on

belief in climate change showed only a weak relationship

with actions that mitigate against it [12�].

While socio-cognitive models are valuable in describing

newor infrequent behaviour, they provide a pooraccount of

habitual behaviour. Habits can be defined as ‘( . . . ) mem-

ory-based propensities to respond automatically to specific

cues, which are acquired by repetition of cue-specific

behaviours in stable contexts’ (p. 4) [13��]. Thus, contrary

to how the concept is often used, ‘habit’ is not the same as

‘past behaviour’; repeating a behaviour may lead to the

formationofa habit, that is, a memorytrace, whichthen may

lead to habitual responses when the individual encounters

the context in which the habit was formed [14]. While the

socio-cognitive models posit motivation (‘willpower’, i.e.,

internal control) as thekey driver of behaviour, which occurs

typically when individuals engage in new behaviour or

adapt to new circumstances, habits represent regularity.

Habitual behaviour is elicited by specific cues in stable and

recurrent performance contexts (i.e., external control).

Reflecting the powerful influence of habit, studies that

include both socio-cognitive variables and a measure of

habit tend to find that the latter dominates in accounting for

frequently performed behaviours [5�,6,8�,15–17]. Habits

come with ‘tunnel vision’ and ‘inertia’. This manifests as a

diminished interest in new information [18] and sticking

with a habitual choice even if better alternatives are avail-

able [3��,19–21].

Motivational and habit accounts of behaviour are both

important to consider [14,22,23]. Pro-environmental

behaviour may start being controlled by motivation, for

instance driven by a concern about global warming [51].

Motivational forces discontinue to exert influence behav-

iour once a habit has been firmly established and habit

cues in the performance context take charge. However,

motivational forces may return to operate when habits are

disrupted or an individual attempts to change course

[18,24].

Breaking unsustainable habits
It is almost tautological to state that habits are difficult to

overcome. There are good reasons why this is difficult,
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which primarily relate to the automatic nature of habitual

behaviour and the performance context — the ‘habit

architecture’ — that sustains it. Memory traces that form

habits have been practised extensively and cannot easily

be erased. While it is possible not to perform a habitual

act, if one is motivated to do so, this will not affect the

existence of the habit itself. Walker et al. [25] demon-

strated that employees of a relocated organisation who

switched to sustainable commuting were building up a

new habit while still carrying their old car use habit, which

thus provided the danger of habit slips and relapses.

Another problem is that it is difficult to be aware of what

triggers a habit. Although monitoring one’s own behav-

iour in order to avoid unsustainable habits and make

sustainable choices is not impossible, this requires mental

resources, which can easily be exhausted [26]. Also,

people may misattribute control over habitual behaviour

to their own willpower, whereas in reality this behaviour is

controlled by the performance context [27].

Which tools are available to tackle unsustainable habits?

A variety of intervention techniques have been deployed

in the pro-environmental behaviour domain [28��,29].
Some approaches aim directly at behaviour change with-

out necessarily capitalising on a pro-environmental atti-

tude or motivation. An arguably straightforward approach

is legislation, which may be effective in changing behav-

iour, if it is sufficiently targeted, supportive and equitable

[30,31]. By reshaping the context of action (i.e., beha-

vioural cues), policy making and legislation can discour-

age unsustainable habits or make them illegal [32].

Another approach that capitalises on habit principles is

the use of monetary (dis)incentives (e.g., rebates, vouchers,

taxes) to discourage unsustainable behaviour and make

(pro-environmental choices. Maki et al. [33] provided

meta-analytic evidence that such incentives can change

behaviour and that, contrary to what is often suspected,

some effects may remain after the incentive is removed,

which may be accounted for by the formation of habits

[34].

Another approach that attempts to discourage unsustain-

able behaviour and encourage choices without explicitly

capitalising on attitudes or mental resources is sum-

marised by the popular term nudging. These techniques

manipulate the performance context in a such a way that

pro-environmental choices are more likely. An example is

to present a ‘green’ option as the default option amongst

less sustainable alternatives. Ebeling and Lotz [35] tested

two versions of energy contracts which included a ‘green’

option of uniquely use energy from renewable sources,

which was presented as either ‘opt-in’ or ‘opt-out’. The

latter was significantly more frequently chosen than the

former. Kurz [36�] manipulated the menus in a restaurant

such that vegetarian options were more saliently pre-

sented compared to a control restaurant, which resulted

in an increased sale of vegetarian meals.
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It should be noted that while the use of legislation,

monetary incentives and nudging techniques to tackle

unsustainable behaviour may have some traction, their

impact should not be overestimated and cannot be

expected to make people adopt sustainable lifestyles.

Legislation takes a long time to accomplish and requires

political consensus. Effect sizes of financial rewards are

modest at best. Nudging techniques are limited to spe-

cific behaviours in well-defined contexts.

Habit discontinuities
When one intervenes can be as important as how one inter-

venes. One approach is to capitalise on disruptions in

people’s lives or in the wider environment. People go

through transitions such as leaving school, moving house,

starting a family, or retirement. Also, environments may

suddenly change, for instance through infrastructural

changes or events such as the COVID-19 pandemic. These

situationsdisruptexistingbehavioursandhabitsandmaybe

important moments for change. In those circumstances

people may need information, consider options, are more

likely tobe guidedby their attitudesandvalues, andmay be

‘in the mood for change’, which may encompass more than

merely an adaptation to a new situation. When habits are

disrupted people may have to reconsider their options, and

attitudes and values may thus come into play. If one holds

pro-environmental attitudes and values, sustainable beha-

viours are more likely to occur [31,37,38–41]. Habit disrup-

tions may thus provide unique opportunities to boost the

effectiveness of behaviour change interventions [25,42,43�

], which has been denoted as the Habit Discontinuity Hypoth-
esis [41]. For instance, in a field experimental study Ver-

planken and Roy [43�] demonstrated that an intervention

aimed at promoting sustainable behaviours was more effec-

tive if delivered within three months of people moving

house, compared with a no-intervention condition and with

people who had not relocated. The higher sensitivity for

information can also be exploited in advance of a disconti-

nuity, for instance by providing information that may assist

people’s decision where to relocate [44]. The principles

impliedbyTheHabitDiscontinuityHypothesiscanalsobe

applied at an organisational level, for instance by analysing

an organisation’s habits and routines and opportunities for

changing them in a sustainable direction [45].

Building sustainable habits
While unsustainable habits are barriers to change, the

very features of habits make them desirable for sustainable

behaviours to obtain. That is, one would want sustainable

behaviours to be executed frequently and automatically

and difficult to change. This requires a proper habit

architecture, that is, a performance context that is stable

and effective in allowing unobstructed performance.

While behaviour change interventions may create or

change behaviour in a sustainable direction, consolidating

these into habits might thus be adopted as a distinct

intervention goal.
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Traditional intervention techniques such as informational

campaigns have not only little success because of the

limiting influence of unsustainable habits, but also

because those who are motivated to change may be

unable to turn this into actual behaviour. Apart from

conditions such as financial or infrastructural constraints

[29], people may not have sufficiently articulated plans to

act. For instance, Grimmer and Miles [46] found that

participants who had concrete plans of buying pro-envi-

ronmental products were more likely to turn their inten-

tions into behaviour. The use of implementation intentions
have been found to be effective to alleviate this problem.

Implementation intentions are specific plans where,

when, and how to act [47]. Such plans are particularly

commensurate with forming habits, as they formulate the

exact cues and responses that, by sufficient repetition,

may turn into future habits [6].

An unusual type of intervention is ‘gamification’ of

behaviour. Participants in such interventions typically

compete in teams for a certain period of time, such as

units in an organisation, and promote for instance car-

pooling or electricity use. These interventions combine a

number of principles affecting behaviour, such as norma-

tive pressure, information diffusion, and habit formation.

While positive results have been demonstrated which

lasted beyond the actual game period [48,49], more

research is needed to identify the exact underlying mech-

anisms of this type of intervention.

The interventions discussed in this section require a

degree of pro-environmental motivation, for instance in

the form of pro-environmental values. One source of

motivation may be information people acquire from the

media, for instance about extreme weather events or

disasters that can be attributed to climate change. This

may lead to concern and even ‘eco-anxiety’ [50–52].

While this term pertains predominantly to negative

feelings for many people, for others this anxiety is

mixed with positive emotions such as hope, optimism,

and determination, and is associated with pro-environ-

mental attitudes, values and, importantly, pro-environ-

mental behaviour [52–55]. For these individuals anxiety

about global warming may thus be a motivation to act.

Eco-anxiety may also have the potential to serve as

catalysts for others to move in a sustainable direction,

for instance in the form of volunteering, participating in

pro-environmental projects, or other forms of pro-envi-

ronmental action, and thus help to build collective pro-

environmental habits.

Longevity of pro-environmental habits
Once habits are in place, what makes them stick? As

habits are controlled by the performance context, the

stability of that context is the prime condition for the

longevity of habits. In some contexts stability can be
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guaranteed by legislation, such as keeping maximum

speed limits. However, it is not unreasonable to suggest

that pro-environmental habits may benefit from being

intrinsically motivated [56,57]. Internalization of such

habits may be indicated by associations with pro-environ-

mental values and some form of ecological identity

[58,59]. For instance, pro-environmental food behaviours

were more strongly related to past behaviours (habits)

amongst those with stronger pro-environmental self-iden-

tities [60]. Interventions to link existing pro-environmen-

tal behaviours with a ‘green’ identity may thus solidify

those behaviours as pro-environmental habits. This may

for instance be done by having individuals reflect on their

pro-environmental credentials in the past [61], or by

applying self-affirmation techniques [62].

In the long run, if and when habits are well established in

the population, these may become part of social practices

[2] and be supported by policy measures and legislation

[32]. Social practices are bundles of attitudes and beha-

viours which in a society at a given time are considered as

meaningful and culturally accepted, if not promoted, such

as hygiene, safety, or indeed sustainable routines. For

instance, separating waste for recycling is a widely preva-

lent habit and is integrated in people’s household beha-

viours and supported by infrastructure.

Conclusion
Our review has highlighted that habits are a key driver of

human behaviours that contribute to climate change via

routine carbon-emitting activities. Habits can be a barrier

to effective interventions to mitigate unsustainable

behaviour. However, when they are factored into inter-

vention designs, habits can lead to more durable, low-

carbon and climate-resilient behaviours. Psychological

theories and policy efficacy can therefore be greatly

improved by attention to habits.
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24. Ç oker EN, van der Linden S: Fleshing out the theory of planned
behavior: meat consumption as an environmentally significant
behavior. Curr Psychol 2020 http://dx.doi.org/10.1007/s12144-
019-00593-3. published online.

25. Walker I, Thomas GO, Verplanken B: Old habits die hard: travel
habit formation and decay during an office relocation. Environ
Behav 2015, 47:1089-1106.

26. Langenbach BP, Berger S, Baumgartner T, Knoch D: Cognitive
resources moderate the relationship between pro-
environmental attitudes and green behavior. Environ Behav
2020, 52:979-995.

27. Adriaanse M, Kroese FM, Weijers J, Gollwitzer PM, Oetingen G:
Explaining unexplainable food choices. Eur J Soc Psychol 2018,
48:O15-O24.

28.
��

Abrahamse W: Encouraging Pro-Environmental Behaviour: What
Works, What Doesn’t, and Why? Academic Press; 2019

This textbook provides a thorough overview of interventions to foster pro-
environmental behaviours, including habits. Focusing particularly on
water, energy, food and travel (and thus spanning both climate mitigation
and adaptation actions), the volume includes many of the types of
behavioural interventions noted in the current paper, such as informa-
tional, social, financial and structural measures to change behaviours. It
identifies more research is needed particularly in how to change food
habits — dietary choices being a major contributor to climate change.

29. Verplanken B: Promoting sustainability: towards a
segmentation model of individual and household behaviour
and behaviour change. Sustain Dev 2018, 26:193-205.

30. Burgess M, Holmes H, Sharmina M, Shaver MP: The future of UK
plastic recycling: one bin to rule them all. Resour Conserv
Recycl 2021, 164:105191.

31. Thomas GO, Sautkina E, Poortinga W, Wolstenholme E,
Whitmarsh L: The English plastic bag charge changed behavior
and increased support for other charges to reduce plastic
waste. Front Psychol 2019, 10:266.

32. Mazar A, Tomaino G, Carmon, Z, Wood W: Sustaining
sustainability: lessons from the psychology of habits. Behav
Sci Policy (in press).
Current Opinion in Behavioral Sciences 2021, 42:42–46

http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0010
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0010
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0010
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0010
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0015
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0015
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0015
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0015
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0020
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0020
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0020
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0020
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0025
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0025
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0025
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0025
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0030
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0030
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0030
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0030
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0035
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0035
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0035
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0040
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0040
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0040
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0045
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0045
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0050
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0050
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0055
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0055
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0055
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0060
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0060
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0060
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0065
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0065
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0070
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0070
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0075
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0075
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0075
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0075
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0080
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0080
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0080
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0085
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0085
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0085
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0085
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0090
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0090
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0090
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0095
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0095
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0095
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0095
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0100
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0100
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0100
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0105
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0105
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0110
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0110
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0110
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0110
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0115
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0115
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0115
http://dx.doi.org/10.1007/s12144-019-00593-3
http://dx.doi.org/10.1007/s12144-019-00593-3
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0125
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0125
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0125
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0130
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0130
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0130
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0130
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0135
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0135
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0135
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0140
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0140
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0145
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0145
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0145
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0150
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0150
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0150
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0155
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0155
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0155
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0155


46 Human response to climate change
33. Maki A, Burns RJ, Ha L, Rothman AJ: Paying people to protect
the environment: a meta-analysis of financial incentive
interventions to promote proenvironmental behaviors. J
Environ Psychol 2016, 47:242-255.

34. Li CJ, Huang YY, Harder MK: Incentives for food waste
diversion: exploration of a long term successful Chinese city
residential scheme. J Clean Prod 2017, 156:491-499.

35. Ebeling F, Lotz S: Domestic uptake of green energy promoted
by opt-out tariffs. Nat Clim Change 2015, 5:868-871.

36.
�

Kurz V: Nudging to reduce meat consumption: immediate and
persistent effects of an intervention at a university restaurant.
J Environ Econ Manag 2018, 90:317-341

A recent example of using simple, low-cost ‘nudge’ techniques (i.e.,
changing choice architecture) to promote low-carbon food choices;
changing menu order and making certain options more visible increased
the share of vegetarian lunches sold by 6% in the short term (4% after the
intervention was removed).

37. Clark B, Chatterjee K, Melia S: Changes to commute mode: the
role of life events, spatial context and environmental attitude.
Transp Res A Policy Pract 2016, 89:89-105.

38. Haggar P, Whitmarsh L, Skippon SM: Habit discontinuity and
student travel mode choice. Transp Res F Traffic Psychol Behav
2019, 64:1-13.

39. Janke J, Handy S: How life course events trigger changes in
bicycling attitudes and behavior: insight into causality. Travel
Behav Soc 2019, 16:31-41.

40. Thomas GO, Fisher R, Whitmarsh L, Milfont TL, Poortinga W: The
impact of parenthood on environmental attitudes and
behaviour: a longitudinal investigation of the legacy
hypothesis. Popul Environ 2018, 39:261-276.

41. Verplanken B, Walker I, Davis A, Jurasek M: Context change and
travel mode choice: combining the habit discontinuity and
self-activation hypotheses. J Environ Psychol 2008, 28:121-127.

42. Ralph KM, Brown AE: The role of habit and residential location
in travel behavior change programs, a field experiment.
Transportation 2019, 46:719-734.

43.
�

Verplanken B, Roy D: Empowering interventions to promote
sustainable lifestyles: testing the habit discontinuity
hypothesis in a field experiment. J Environ Psychol 2016,
45:127-134

A very rare example of a randomized controlled field experiment to test an
intervention aimed at promoting a range of sustainable behaviors among
households who had moved house in the previous six months, compared
to a matched control group who had not relocated. The study provided
support for the ‘habit discontinuity hypothesis’ — namely, that habit
disruptions provide unique opportunities to boost the effectiveness of
behaviour change interventions.

44. Guo Y, Peeta S: Impacts of personalized accessibility
information on residential location choice and travel behavior.
Travel Behav Soc 2020, 19:99-111.

45. Redmond J, Wolfram Cox J, Curtis J, Kirk-Brown A, Walker B:
Beyond business as usual: how (and why) the habit
discontinuity hypothesis can inform SME engagement in
environmental sustainability practices. Australas J Environ
Manag 2016, 23:426-442.
Current Opinion in Behavioral Sciences 2021, 42:42–46 
46. Grimmer M, Miles MP: With the best of intentions: a large sample
test of the intention-behaviour gap in pro-environmental
consumer behaviour. Int J Consum Stud 2017, 41:2-10.

47. Gollwitzer PM: Goal achievement: the role of intentions. Eur Rev
Soc Psychol 1993, 4:141-185.

48. Reeves B, Cummings JJ, Scarborough JK, Yeykelis L: Increasing
energy efficiency with entertainment media: an experimental
and field test of the influence of a social game on performance
of energy behaviors. Environ Behav 2015, 47:102-115.

49. Ro M, Brauer M, Kuntz K, Shukla R, Bensch I: Making cool
choices for sustainability: testing the effectiveness of a game-
based approach to promoting pro-environmental behaviors. J
Environ Psychol 2017, 53:20-30.

50. Berry HL, Waite TD, Dear KBG, Capon AG, Murray V: The case for
systems thinking about climate change and mental health. Nat
Clim Change 2018, 8:282-290.

51. Clayton S, Karazsia BT: Development and validation of a
measure of climate change anxiety. J Environ Psychol 2020,
69:101434.

52. Verplanken B, Marks E, Dobromir AI: On the nature of eco-
anxiety: how constructive or unconstructive is habitual worry
about global warming? J Environ Psychol 2020, 72:101528.

53. Coulho F, Pereira MC, Cruz L, Simos P, Barata E: Affect and the
adoption of pro-environmental behaviour: a structural model.
J Environ Psychol 2017, 54:127-138.

54. Ojala M: Hope and climate change: the importance of hope for
environmental engagement among young people. Environ
Educ Res 2012, 5:625-642.

55. Verplanken B, Roy D: “My worries are rational, climate change
is not”: habitual ecological worrying is an adaptive response.
PLoS One 2013, 8:e74708.

56. Kruglanski AW, Szumowska E: Habitual behavior is goal-driven.
Psychol Sci 2020, 15:1256-1271.

57. Verplanken B, Sui J: Habit and identity: behavioral, cognitive,
affective, and motivational facets of an integrated self. Front
Psychol 2019, 10:1504.

58. Udall AM, de Groot JIM, de Jong SB, Shankar A: How do I see
myself? A systematic review of identities in pro-environmental
behaviour research. J Consum Behav 2020, 19:108-141.

59. Walton TN, Jones RE: Ecological identity: the development and
assessment of a measurement scale. Environ Behav 2018,
50:657-689.

60. Carfora V, Caso D, Sparks P, Conner M: Moderating effects of
pro-environmental self-identity on pro-environmental
intentions and behaviour. J Environ Psychol 2017, 53:92-99.

61. van der Werff E, Steg L, Keizer K: Follow the signal: when past
pro-environmental actions signal who you are. J Environ
Psychol 2014, 40:273-282.

62. Graham-Rowe E, Jessop DC, Sparks P: Self-affirmation theory
and pro-environmental behaviour: promoting a reduction in
household food waste. J Environ Psychol 2019, 62:124-132.
www.sciencedirect.com

http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0165
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0165
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0165
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0165
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0170
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0170
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0170
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0175
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0175
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0180
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0180
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0180
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0185
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0185
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0185
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0190
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0190
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0190
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0195
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0195
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0195
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0200
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0200
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0200
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0200
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0205
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0205
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0205
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0210
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0210
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0210
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0215
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0215
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0215
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0215
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0220
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0220
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0220
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0225
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0225
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0225
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0225
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0225
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0230
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0230
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0230
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0235
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0235
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0240
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0240
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0240
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0240
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0245
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0245
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0245
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0245
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0250
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0250
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0250
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0255
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0255
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0255
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0260
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0260
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0260
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0265
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0265
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0265
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0270
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0270
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0270
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0275
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0275
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0275
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0280
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0280
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0285
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0285
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0285
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0290
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0290
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0290
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0295
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0295
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0295
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0300
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0300
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0300
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0305
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0305
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0305
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0310
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0310
http://refhub.elsevier.com/S2352-1546(21)00042-5/sbref0310

	Habit and climate change
	Introduction
	Breaking unsustainable habits
	Habit discontinuities
	Building sustainable habits
	Longevity of pro-environmental habits
	Conclusion
	Conflict of interest statement
	References and recommended reading
	Acknowledgements


