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A B S T R A C T

Both private and public actors increasingly apply behavioural insights (BI) across various social and economic contexts, particularly in highly developed countries 
such as Canada. Grounded in extensive theory and research, BI can help develop novel ways to improve policy outcomes, including environmental sustainability. A 
unique strength of BI interventions, particularly notable in this domain, is their ability to promote “nudges” for sustainable environmental behaviours while pre
serving individual choice. Over the past decade, several governments—including those of Canada and the U.K.—have established dedicated BI units to inform public 
policies, especially in response to escalating environmental concerns and sustainability objectives. This review, based on comprehensive and interdisciplinary 
database searches, synthesizes the existing literature on the domains, types, and empirical evidence related to the use of BI interventions for environmental sus
tainability. The findings reveal that BI interventions show substantial promise in promoting environmentally sustainable behaviours. However, critical research gaps 
persist, including the role of individual attitudes and socio-demographic factors in determining the effectiveness of BI interventions, the application of experimental 
designs to establish causality, the interaction between BI tools and conventional policy instruments, and the measurement of the long-term persistence of BI-induced 
behavioural changes. An interdisciplinary approach, combined with a nuanced understanding of critical variables, can meaningfully address these gaps in the 
literature and fully realize the potential of behavioural insights for environmental sustainability governance.

1. Background

Over the past few decades, the ecological and carbon footprint of 
humans has gradually increased and, correspondingly, Earth’s bio
capacity (i.e., Earth’s ability to regenerate resources) has diminished 
significantly. As a result, “Earth Overshoot Day” (i.e., the day in any 
given year when humanity’s demand for ecological resources exceeds 
the resources Earth can regenerate within the entire year) has been 
occurring earlier in the year, shifting from December 25th in 1971 to 
August 1st in 2024 (Global Footprint Network, 2024). In 2024, hu
manity was thus living beyond its ecological means by August 1st. As 
awareness of the environmental consequences arising from the discon
nect between our actions and their long-term effects on the planet 
grows, the urgency for governments and policymakers to adopt practices 
that align with Earth’s ecological limits and foster a more resilient and 
sustainable future becomes ever more pressing.

With regard to managing ecological resources at the policy level, 
business-as-usual has primarily consisted of regulation (standards, 
mandates, and bans), financial incentives (taxes and subsidies), and 

public education campaigns. In some instances, nation-states control 
strategic natural assets directly through forms of ownership; in others, 
natural resources, along with other critical sectors like agriculture and 
transportation, fall largely under the control of corporations that exert 
significant influence in the public policy arena, even to the point of 
policy capture. Multilateral cooperation has been in serious decline, 
partly in response to economic nationalism and the domestic constitu
encies that it has emboldened; notwithstanding recent elections, 
recovering the necessary basis for international cooperation will require 
building new kinds of domestic constituencies, which is unlikely to 
happen quickly.

The purpose of this systematic review is to broaden the set of tools 
and practices available for managing ecological resources. Specifically, 
behavioural insights (BI) offer novel perspectives grounded in theory 
and research on human decision making. A distinctive feature of BI 
approaches lies in their emphasis on promoting “nudges” that encourage 
sustainable environmental behaviours while preserving individual au
tonomy, eschewing bans, prohibitions, or direct costs and penalties. 
Drawing from psychology, behavioural economics, cognitive science, 
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and neuroscience, the BI perspective leverages predictable cognitive 
biases and heuristics to design interventions that align individual 
behaviour with environmental sustainability goals. In doing so, it offers 
practical, cost-effective, and politically viable alternatives to regulation 
and financial incentives.

If behavioural interventions can help promote environmentally sus
tainable behaviour, important questions arise about their effectiveness 
and welfare impact relative to conventional policy tools and whether 
synergies between the two justify policy mixes. While recent papers 
primarily assess whether specific behavioural interventions deliver 
desirable outcomes, only a few reviews explore the broader issue of how 
behavioural and traditional instruments might complement each other. 
These reviews acknowledge that such comparative research remains in 
its early stages but highlight several key considerations for policymakers 
when evaluating outcomes, including motivation versus incentive 
crowding in/out (Drews et al., 2020), distributional effects, imple
mentation costs, enforcement, and external validity of experimental 
findings (Carlsson et al., 2021), and the weighted standard deviation of 
behavioural bias compared to the magnitude of the average externality 
(List et al., 2023).

We structure the remainder of the paper as follows. After providing a 
brief overview of the relevant field of behavioural interventions (Section 
2), we set out our specific objectives and methods (Section 3), before 
presenting our findings, analyzing the research strategies employed, and 
assessing the robustness of the evidence (Section 4 and Appendix A.2). 
We then summarize the key findings and discuss their policy implica
tions, suggesting promising directions for future research that could 
complement other approaches to advancing sustainability goals (Section 
5). Finally, we offer our concluding remarks (Section 6).

2. Behavioural interventions – Overview

In his 2017 Nobel Prize Lecture, Thaler remarks on the emergence of 
the field of behavioural economics based on the heuristics and biases 
literature from the 1970s (Thaler, 2017, 2018). As one of the pioneers of 
the field, Kahneman describes, in his well-known 2011 work Thinking Fast 
and Slow, how this literature challenges classic assumptions about human 
decision making, including the role of emotion. Together with his 
collaborator Tversky, he documents the “systematic errors in the thinking 
of normal people” and suggests that these errors are attributable to “the 
design of the machinery of cognition rather than to the corruption of 
thought by emotion” (Kahneman, 2011, p. 8). The observation that 
individuals make systematic and predictable errors has served as the 
basis of current models of rational thinking (Stanovich, 1999, 2011; 
Stanovich and West, 2000; Stanovich et al., 2016).1

Equipped with these insights, in their popular book Thaler and 
Sunstein (2008, 2021), Thaler and Sunstein propose the idea of nudges, 
which consider human response tendencies as a principle of environ
mental design,23 or choice architecture. Choice architecture, they point 
out, is always present in every decision: whether intentional or not, 
every decision we make comes to us in some situation or form based on 
the design or structure of the environment. They stress that nudges must 
be choice-preserving (that is, adjusting the design and architecture of 
environments must not foreclose any options nor significantly change 
economic incentives) and easy and cheap to avoid. Furthermore, nudges 
should help individuals make choices that they perceive as improving 
their well-being, thus epitomizing the idea of libertarian paternalism. 

Consequently, the field of BI largely involves considerations of the sys
tematic human tendencies that we can address through redesigning 
choice architecture, from choices related to human inertia (such as the 
status quo bias, accepting default options) to issues related to 
self-control and tendencies that require cues for activation (e.g., avail
ability, representativeness, response to gains/losses, social influences). 
It is important, however, to distinguish the effects of BI strategies like 
framing or “anchoring” through information presentation from issues 
related to clarity, understanding, or completeness of information, which 
do not necessarily represent an intervention.

While Nudge foregrounds the “progressive” potential of BI, as does 
the bulk of the scholarly literature in the studies under review, we have 
long harnessed the power of BI for the purposes of unnecessary con
sumption, amongst many other things we might consider bad. For 
example, massive packages at box stores (e.g., Costco) signal the need to 
stock up on products we may not actually need. If one can identify how 
features of environmental design may not be serving our goals, nudges 
can play an important role. As another example, the media we consume 
can be a significant driver in the presence of an “availability bias”: a 
week’s long coverage of a significant hurricane in another part of the 
country relative to a brief description of a tragic motor vehicle accident 
in one’s own neighbourhood may affect an individual’s experience of 
salience of these events. If individuals rely on media coverage to guide 
their estimate of the frequency of such events, these imbalances may 
alter judgments and choices about risk, such as choosing the appropriate 
level of home versus auto insurance coverage.

Many policy areas are currently benefitting from BI research appli
cations – e.g., in health (e.g., Detweiler et al., 1999), retirement savings 
(e.g., Mitchell and Moore, 2011), employment (e.g., Ford et al., 2014; 
Parent and Audet, 2016), and taxation (e.g., Chetty et al., 2009, 2013; 
Hallsworth et al., 2017). The utility and potentially positive implications 
of using nudges among governments and policymakers have continued 
to gain interest and traction in the empirical literature (Benartzi et al., 
2017). Thaler and Sunstein (2008, 2021) describe several “promising 
possibilities” for nudges to produce environmental benefits, reducing 
greenhouse gases in particular. While this review focuses on assessing 
the empirical literature since the first publication of Nudge in 2008, 
academic papers may likely underestimate the number of BI in
terventions implemented within governments’ Nudge Units. A recent 
study (DellaVigna and Linos, 2022), which considers randomized con
trol trials at two of the largest Nudge Units in the United States from 
their 2015 inception to mid-2019, unveils the absence of documentation 
in academic papers for 87 % of the implemented 165 trials testing 347 
nudge treatments and affecting almost 37 million participants. The same 
study reveals that less than 1 % of the 126 trials (241 nudges) in the final 
sample pertains to the environment, underscoring potentially untapped 
applications of BI in the environmental policy domain.

We adopt a broad understanding of the application of BI to sustain
ability, recognizing that the field remains loosely defined and encom
passes a wide range of applications. We work with some basic keywords 
relevant to BI (e.g., behavioural economics, nudges), together with a 
wide range of environmental keywords (e.g., sustainability, transit, 
energy efficiency). To complement the academic literature, we also 
incorporate relevant reports from governments and key public in
stitutions, such as the Organization for Economic Co-operation and 
Development (OECD). Through a representative sample of academic 
work testing BI or behavioural interventions in support of environ
mental sustainability, our goal is to gauge the prospect of integrating BI 
into the policymakers’ toolbox for environmental targets but to also 
identify shortcomings and opportunities for future BI research as it re
lates to environmental issues.

We acknowledge that there are important social and political debates 
about BI and its uses (e.g., Sunstein, 2016), particularly regarding its 
ethical implications and potential unintended consequences. The design 
of choice architectures can lead to inequitable outcomes, especially 
when complex decision frameworks obscure options for those who most 

1 It is notable that, within the energy literature, there has been considerable 
discussion of an “energy efficiency gap,” which reflects these behavioural 
considerations among other factors. See, e.g., Hirst and Brown (1990).

2 The term “environmental design” is common in the behavioural science and 
related literature. This is distinct from “decisions that have environmental 
consequences,” the focus of this review.

3 See Appendix A.3 for a summary of the 101 articles.
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need clarity. For instance, navigating intricate healthcare choices or 
digital technologies can be particularly challenging for seniors, who may 
require these services the most, raising ethical concerns about accessi
bility and fairness. Additionally, the widespread adoption of BI across 
various sectors has intensified concerns about government intervention, 
individual privacy, and the influence of corporate interests. The rapid 
advancements in AI and machine learning during the period under re
view have further heightened these concerns. While we acknowledge 
the importance of these issues, our main objective in this study is to 
synthesize how scholars have applied and experimented with BI in ef
forts to address environmental sustainability.

3. Methodology

Using the leading scholarly databases from relevant BI fields (eco
nomics, psychology, and public policy), we consider studies from 2008 
to 2023, retaining those satisfying three relevance criteria, namely, (i) 
involving empirical research, (ii) addressing an element of environ
mental sustainability, and (iii) exemplifying our general description of 
the BI field: 

Behavioural Insights refer to empirical findings from psychology, 
behavioural economics, cognitive science, neuroscience, and other 
behavioural sciences that have potential applications for public 
policy. Researchers have taken various experimental approaches, 
including surveys of households/consumers, controlled trials, and 
“choice experiments.” These insights can help in the design of low- 
cost, inconspicuous, choice-preserving interventions (‘nudges’) that 
result in predictable increases in individual prosocial behaviour, 
without significantly altering economic incentives.

From 414 searches pairing each of 9 BI-related terms and each of 46 
environment-related terms, we identify 144 papers, which, if published 
by 2021, we further screen for impact based on the number of citations, 
excluding those that do not meet the threshold of 10 CrossRef citations or 
50 Google Scholar citations. This step leaves 101 articles in our core set, 
in addition to two OECD reports containing numerous relevant case 
studies and a few reviews, which we treat as supplementary material.

Fig. 1 below illustrates the overall structure of the literature search, 
screening, and synthesis process. Fig. 2 below provides a more detailed 
summary of the search and selection procedure, while Appendix A.1
offers a comprehensive account of the search strategy, including the 
rationale for selecting CrossRef and Google Scholar databases and the 
corresponding inclusion thresholds for the number of citations.

4. Results

The analysis of the core articles reveals that BI interventions typically 
align with three key conceptual themes in the decision-making litera
ture: (1) how individuals process information, (2) how social norms and 
values shape behaviour, and (3) how physical context and default set
tings influence choices. Many studies engage with more than one theme. 
To present the findings clearly and systematically, we structure the re
view around three explanatory themes: Information-based strategies 
(Section 4.1), Social influences and values (Section 4.2), and Decision- 
making context (Section 4.3). Each theme includes clearly labeled and 
descriptive subsections (e.g., Increasing salience, Framing of information, 
Defaults) that reflect specific behavioural mechanisms through which BI 
operates. We summarize the themes and subthemes in Fig. 3 below and 
include brief conceptual overviews at the start of each thematic section. 
In reviewing the articles, we also assess their research designs and 
methods and provide details in Appendix A.2.

Fig. 4a and b below provide some distributional details about the 
behavioural interventions in the 101 core articles. Fig. 4a displays in
terventions by country, with the ‘Europe - Other’ category encompassing 
individual European countries covered in only one study, and theme. 
The U.S.A. records the highest number, with Germany and the U.K. 
reporting notable counts, while other countries contribute significantly 
fewer interventions. Across regions, interventions targeting information 
and social influences and values dominate. Fig. 4b illustrates the time
line of the interventions, showing a sharp increase after 2013, with 
peaks in 2014 and 2020–2022. Information-based interventions show 
steady increases, while interventions based on social influences and 
values surge in 2014. Context-based interventions appear less frequently 
but remain consistent. The trend reflects the growing role of BI in sus
tainability efforts.

4.1. Information-based strategies

The way we receive information at decision-making moments can 
have significant impacts on behavioural choices. The papers in this re
view evaluate several information strategies, testing the effects of 
varying the complexity of information (4.1.1), its salience to individuals 
(4.1.2), and its framing (4.1.3), and assessing differences between long 
and short-term measures (4.1.4) or between financial and environmental 
feedback (4.1.5). Some studies draw attention to important consider
ations about the different kinds of effort that specific pro-environmental 
behavioural changes require: some efforts are cognitive (e.g., under
standing the relative benefit of switching to renewable energy versus 
unplugging electronics when not in use or of using a dryer rack as 
opposed to a dryer); others are physical or practical (e.g., actually 

Fig. 1. Overview of the literature search and review process.
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switching to renewable energy or replacing inefficient appliances). We 
thus discuss contributions that highlight the limits of information strate
gies (4.1.6). Fig. 5 below summarizes the distribution of the papers 
testing information-based interventions across the six sub-themes, as 
well as the distribution of the papers within each sub-theme by direction 
of impact. Notably, most interventions yield positive outcomes.

4.1.1. Information complexity
Information complexity plays a crucial role in shaping sustainability- 

related decisions, particularly when data appear in unfamiliar formats or 
change dynamically, such as with energy pricing schemes. Several 
studies in our review highlight how the presentation of facts influences 
decision making and how cognitive constraints affect the ability to 

process such information effectively.
Layer et al. (2017) examine how individuals navigate price 

complexity when selecting an energy tariff, identifying three cognitive 
factors that mediate its impact on behavioural intentions: depth of in
formation processing (heuristic versus analytical), perceived bill 
amount, and thought confidence. Rather than exerting a direct influ
ence, price complexity triggers cognitive overload, leading individuals 
to rely on heuristics. While heuristics can strengthen behavioural in
tentions, higher perceived costs and lower confidence weaken them, 
leaving the overall impact ambiguous. These findings underscore the 
role of mental shortcuts in decision making under cognitive strain, 
raising important questions about which heuristics consumers adopt, 
how context influences these shortcuts, and how to design information 

Fig. 2. Literature search and selection procedure.

Fig. 3. Thematic structure of BI interventions in environmental sustainability.
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structures to support sustainable choices.
Blasch et al. (2019) assess the effectiveness of energy-efficiency la

bels in helping consumers select appliances with minimal lifetime costs. 
Their study compares monetary versus physical-unit information and 
finds that financial framing significantly improves decision making by 
encouraging an investment-oriented approach. Energy knowledge and 
investment literacy further enhance decision quality, whereas excessive 
deliberation costs (cognitive overload) hinder energy-efficient choices.

Ölander and Thøgersen (2014) highlight how information design can 
unintentionally undermine sustainability efforts. In a study on TV pur
chases, they examine how revised European energy labels affect con
sumer choices and find that replacing the A-to-G efficiency scale with a 
system incorporating plusses (A+++ to D) reduces the likelihood of 
selecting the most energy-efficient option. The results suggest that 
consumers rely on letter grades as anchors for evaluating efficiency, and 
the added plusses weaken clarity, thus emphasizing the importance of 
intuitive labeling systems in guiding sustainable choices.

4.1.2. Increasing salience
The literature on judgment and decision making extensively docu

ments salience and vividness effects, particularly their role in subopti
mal choices (Denes-Raj and Epstein, 1994; Kahneman and Frederick, 
2002). However, increasing salience can serve as a powerful behavioural 
lever to promote better environmental decisions. Linder et al. (2018)
evaluate an information intervention aimed at increasing food waste 
recycling in an urban center. Their study employs a three-page leaflet 
that uses vivid, tangible, and relatable language, includes an image of a 
local food waste sorting station, and presents a descriptive social norm 
to address the inconvenience of using compostable bags. The results 
show that the intervention significantly increases recycling behaviour, 
with the positive effect persisting eight months after leaflet distribution.

Some interventions enhance awareness of consumption levels. One 
example is the Home Energy Report (HER), which provides households 
with feedback on their energy use relative to neighbourhood averages, 
along with tailored recommendations about how to adjust energy use 
levels based on historical energy patterns and demographic character
istics. Allcott (2011) delivers one of the earliest evaluations of HERs in 
the U.S.A., showing that feedback reduces energy consumption by an 
amount equivalent to a short-run price increase of 11 %–20 % or a 
long-run increase of 5 %.

Other studies supporting the environmental benefits of making en
ergy consumption more salient include Ayres et al. (2013), Bernedo 
et al. (2014), Brandon et al. (2017), Knittel and Stolper (2019), Henry 
et al. (2019), Legault et al. (2020), Ruokamo et al. (2022), and Yama
moto et al. (2008). Bernedo et al. also examine long-term impacts, 
detecting measurable reductions in energy use even one and six years 
after the intervention, whereas Knittel and Stolper provide evidence of 
heterogeneous treatment effects, identifying baseline or pre-treatment 
consumption as the strongest predictor of impact. Consistently, Ruo
kamo et al. show that energy-saving interventions prove most effective 
in winter, when electricity bills rise and conservation becomes more 
relevant, underscoring the dependence of treatment response on 
pre-treatment consumption level. Legault et al., in contrast, focus on the 
value of combining real-time electricity feedback via a wall-mounted 
tablet with a motivational and goal-setting intervention via a work
shop, uncovering an enhanced environmental impact under the policy 
mix, even though the feedback intervention is effective on its own while 
the motivational intervention is not.

The positive behavioural effects of increased salience through smart 
metering technology extend to water consumption at both the house
hold level (Daminato et al., 2021) and the school level (Visser et al., 
2021). Both studies highlight the informational value of smart meters, 
though in different ways: in the former, consumer engagement with the 
online information portal drives the change; in the latter, the absence of 
a significant difference between smart meter feedback alone and its 
combination with an interschool competition suggests that the feedback 
itself is sufficient. However, in the context of hot water use, Legault et al. 
(2020) find that real-time feedback alone fails to alter behaviour, 
whereas a motivational intervention successfully reduces consumption; 
this finding contrasts sharply with their results on electricity use, 
pointing to the need for resource-specific approaches in intervention 
design and implementation.

Information can be more salient when it includes reference points, 
such as local versus national consumption averages. Davis and Metcalf 

Fig. 4. Number of studies by type of intervention across countries (4a) and by 
publication year (4b).

Fig. 5. Number of studies by direction of effect and type of intervention.
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(2014) investigate whether state-specific energy labels encourage the 
purchase of energy-efficient air conditioners. Their randomized 
controlled trial compares an existing label, which shows costs based on 
average electricity prices and usage at the national level, to a 
state-specific label, which reports costs based on average electricity 
prices and usage at the state level. The results indicate that state-specific 
labels significantly improve consumer choices, suggesting that more 
precise reference points enhance energy-conscious decision making.

The environmental benefits of salience can arise through both con
sumption and investment decisions. Rivers (2018) explores the role of 
smart metering and its impact channels, using a meta-analysis of prior 
research and an experimental study with a large sample of households. 
The findings reveal a modest but consistent decrease in energy con
sumption. However, this change stems not from real-time behavioural 
adjustments but from one-time, long-term decisions, such as modifying 
thermostat settings, adjusting water heater temperatures, or upgrading 
household appliances. This aligns with the conclusions of Brandon et al. 
(2017), who suggest that purchasing energy-efficient appliances can 
foster habit formation.

Other considerations about salience that emerge from this review 
relate to the implications of practical guidance or “how-to” suggestions, 
timing of information, and underlying conditions. In a study of food 
choice and sustainability comparing health information with environ
mental information, Morren et al. (2021) detect a modest effect of 
environmental information in terms of CO2 emissions and land use (but 
not in terms of water use); more importantly, however, they distinguish 
between “declarative” information (the facts) and “procedural” infor
mation intended as a “how-to” (e.g., how to choose low-salt in
gredients), finding that the strongest effects come from procedural 
information about health ramifications. Berger and Burkhalter (2022)
assess, instead, the role of timing in an online grocery shopping context, 
testing four interventions at different decision-making stages, namely, 
pre-decision, pre-action, action, and post-action, using a shopping as
sistant, a success story, a commitment pledge, and post-decision feed
back, respectively; they conclude that only the post-decision feedback 
encourages more environmentally friendly purchases. Finally, to high
light how underlying conditions influence the effectiveness of infor
mation, Lagomarsino et al. (2022) show that electric vehicle drivers are 
more likely to engage in smart charging, which improves efficiency and 
reduces pressure on energy grids, than immediate charging when their 
battery charge is at 50 % or more, regardless of their actual driving 
needs.

Some studies consider “priming,” an informational nudge that raises 
awareness at the moment of decision making. Danner and Thøgersen 
(2022) test whether priming techniques to increase the salience of 
“animal welfare” and “biodiversity” issues affect purchasers of eggs and 
milk in their consideration of free-range and organic options and sup
port for relevant public policies, unveiling significant effects on the 
choice of eggs and policy acceptance. Hu and Shealy (2023) investigate 
priming related to the advantages of green stormwater infrastructure, 
revealing a notable impact on individuals’ feedback about public plan
ning decisions. Priming also affects recycling, and two studies report 
positive effects (Luo et al., 2022; Clot et al., 2022). Luo et al. find that 
signage near recycling bins, featuring an image of marine life trapped in 
plastic, improves recycling, suggesting that visual interventions may be 
important for impact persistence given how easy retaining images is. 
Clot et al. show that priming individuals to think environmentally, by 
exposing them to a product rating task with mostly green options, in
creases recycling; however, the addition of a “licensing” intervention, 
requiring some primed individuals to sign an online petition, not only 
undermines the positive effect of priming but also leads to a reduction in 
green behaviour. In contrast, Panzone et al. (2021) find moral goal 
priming to have no influence on online grocery purchases unless com
bined with other choice architecture interventions (e.g., ranking items 
by CO2 footprint) or with a carbon tax. These results underscore the 
importance of systematically evaluating policy mixes to identify 

synergies, trade-offs, and potential crowding-in or crowding-out effects.

4.1.3. Framing of information
Framing draws from multiple disciplines, including linguistics, so

ciology, and the judgment and decision-making literature. A frame is an 
enduring conceptual structure that specific words or phrases activate, 
shaping how individuals interpret information. For example, “death tax” 
and “inheritance tax” evoke different understandings despite referring 
to the same concept. In judgment and decision-making research, framing 
involves presenting participants with descriptively identical situations 
(e.g., gains or losses), using either between-subject or within-subject 
manipulations (Kahneman, 2011; Stanovich and West, 2000).

Steinhorst and Matthies (2016) examine different frames for the 
acceptability of low-carbon policies (such as renewable energy and en
ergy efficiency programs) and the implications of attitudes and norms. 
Specifically, participants in the treatment groups receive energy saving 
tips and either a monetary framing (information on rising energy costs) 
or an environmental framing (text on the threat of climate change). 
Overall, environmental framing increases the acceptability of 
low-carbon policies for individuals who already have a strong environ
mental norm. Similarly, Minton et al. (2020) find that individuals’ 
religiosity plays a role in determining which type of framing is more 
likely to induce a reduction in food waste. Their findings suggest that 
prevention-framed or restrictive messages influence more religious in
dividuals when paired with environmental reasoning (e.g., “save the 
planet”) and less religious individuals when combined with 
people-based reasoning (e.g., “help people globally have access to 
food”). Conversely, promotion-framed or supportive messages drive 
behavioural change in the opposite direction, affecting more religious 
individuals when linked to people-based reasoning and less religious 
individuals when associated with environmental reasoning. These 
findings underscore the importance of message framing and its inter
action with individuals’ core values, which shape attitudes and, in turn, 
affect behaviour.

But framing can also trigger attitudes, and Lockwood (2011) con
siders this possibility by investigating whether framing climate policies 
differently (as energy security, climate change, or economic opportu
nity) affects attitudes towards three policies, namely, renewable energy, 
energy efficiency, and financial assistance to low-income countries. 
Overall, framing does not seem to affect attitudes about energy effi
ciency and foreign aid but does affect attitudes about renewable energy. 
Specifically, framing the expansion of renewable energy as “energy se
curity” leads to greater support for the policy in comparison to economic 
framing and environmental framing, and the level of support varies by 
demographic characteristics and political affiliation.

Other empirical investigations of framing effects examine whether 
presenting an environmental problem as a gain (foregone savings or 
emissions) rather than a loss (additional costs or emissions) makes a dif
ference for behavioural choices, as the heuristics and biases literature 
suggests. Two relevant studies (Bull, 2012; Neumann and Mehlkop, 2020) 
confirm the differential behavioural effects of different framings but reach 
different conclusions about how the same framing impacts environmental 
behaviour. Bull suggests that loss-framed messages increase the selection 
of more expensive and more energy-efficient appliances, whereas 
Neumann and Mehlkop find that gain-framed messages promote greater 
uptake of a green electricity plan. While these results may seem contra
dictory, they apply to different outcomes (willingness to pay versus 
likelihood of opting for a green plan) and to decisions that differ in 
nature, timing, financial considerations, and environmental impact 
(appliance purchase versus electricity usage), potentially giving rise 
to distinct behavioural responses. As a variant of the gain-loss framing, 
Kim et al. (2020) compare two decision modes for hotel selection 
(a rejection task and a choice task) and conclude that individuals in the 
rejection task take longer to decide and are more likely to select the 
sustainable hotel, as rejecting the more sustainable option induces greater 
guilt than choosing the less sustainable option.
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Framing also influences food consumption choices, and Hielkema 
and Lund (2022) explore whether adopting neutral versus explicit lan
guage about vegetarian options on menus matters for food consumption 
choices, reporting a stronger effect for neutral language than for lan
guage that draws attention to its ingredients (e.g., describing them as 
vegetarian or “plant-based”). Krpan and Houtsma (2020) arrive at the 
same conclusion in a similar study examining explicit vegetarian 
framing against environmental, social, or neutral framing, highlighting 
the role of psychological reactance in this context.

In renewable energy adoption, Wolske et al. (2018) use mock ad
vertisements to test the effects of different framing strategies on interest 
in installing residential solar photovoltaics (PVs): temporal framing 
(monthly, annually, lifetime), gain versus loss framing, savings claims 
with and without detailed calculations, and different savings amounts. 
The results, however, show no effect of framing on altering the appeal of 
solar PVs and suggest that prior knowledge of, and comfort with, the 
advocated technology is likely a necessary condition for soft in
terventions such as framing to generate desirable outcomes. Accord
ingly, key factors driving interest in solar energy include individual 
motivations and predispositions, such as being an innovative consumer 
and perceiving social support for investing in solar PVs.

4.1.4. Long-term versus short-term comparisons
Significant consumption decisions often require evaluating costs and 

benefits over time, incorporating time discounting through some form of 
discount rate (e.g., constant under exponential discounting or declining 
under hyperbolic discounting).4 Intertemporal valuations and compar
isons play a particularly important role in environment-related con
sumption decisions. Purchasing major appliances, vehicles, and energy- 
saving technologies, for instance, often involves a high upfront cost but 
offers deferred financial benefits from reduced energy consumption, 
which may outweigh the initial price premium. Some studies in this 
review explore how nudge strategies can reinforce discount rates, such 
as encouraging estimation techniques (Lohse et al., 2017) and applying 
visual measuring tools (Kaplan et al., 2014).

Dumortier et al. (2015) examine how information on five-year fuel 
cost savings and total cost of ownership (TCO) by engine type (gasoline, 
conventional hybrid, plug-in hybrid, and battery electric) affects car 
buyers’ stated preferences. Using data from an online survey with an 
embedded experimental design, they conclude that presenting fuel cost 
savings does not alter vehicle rankings, but providing information on 
TCO (a metric that accounts for the purchase price, the cost of the fuel, 
and other costs over the ownership period) affects stated preferences 
among consumers of small- and mid-sized cars, making them more likely 
to choose a hybrid or electric vehicle, while having no effect on the 
rankings of small sport utility car buyers. These findings reinforce the 
broader conclusion that behavioural interventions perform best when 
aligned with consumer preferences.

Working with online survey data, Heinzle (2012) investigates how 
the timeframe and format in which consumers receive energy informa
tion affect their valuation of future savings from energy-efficiency TVs. 
Specifically, disclosing energy operating cost as opposed to energy 
consumption in watts encourages consumers to pay a price premium for 
an energy-efficient TV, but only when the framing of the information 
covers the product’s lifetime. In contrast, providing energy operating 
cost per year has a significantly lower impact on consumers’ willingness 

to pay for energy-efficient products than presenting energy consumption 
in watts, although a small minority of people seems to be able to accu
rately convert savings expressed in watts into monetary savings. But 
which temporal dimension is most effective may depend on the context. 
Indeed, according to Gill et al. (2022), feedback on energy cost is easier 
to process when presented as a monthly measure rather than daily or 
yearly, likely reflecting the fact that a month is a more familiar and 
relatable unit of time for most people. Consistently, Denny (2022) finds 
that labels displaying typical ten-year running costs for major appliances 
have no significant impact on purchasing decisions, even when a sec
ondary treatment (an option for personalized running cost information) 
is present.

By contrast, several studies demonstrate that clearly communicating 
the economic value of energy savings has the greatest impact on cost- 
efficient investments in energy efficiency, with information on phys
ical energy use and carbon emissions playing a secondary role (Blasch 
et al., 2019; Bull, 2012; Davis and Metcalf, 2014; Newell and Siikamäki, 
2015). Moreover, these studies highlight the importance of discount 
rates in shaping responses to information: consumers willing and able to 
make a higher initial investment in an appliance tend to respond more 
effectively to information strategies, underscoring the role of financial 
considerations in decision making.

4.1.5. Financial versus environmental feedback
Some studies examine how financial feedback and environmental 

feedback influence sustainability choices, yet they reach different con
clusions on which type of feedback proves more effective (Asensio and 
Delmas, 2015; Blasch et al., 2019; Dogan et al., 2014; Holladay et al., 
2016; Kramer & Petzoldt, 2022).

Dogan et al. (2014) examine drivers’ intentions to engage in six 
eco-driving behaviours (avoiding idling while waiting for a level 
crossing, driving below the speed limit on a highway, avoiding over
taking, using an air conditioner, using a roof rack, and regularly 
checking the tire pressure), randomly exposing them to one of three 
conditions (no feedback, feedback about monetary savings, or feedback 
about reduced CO2 emissions). The findings reveal that the environ
mental feedback strengthens individuals’ perception that eco-driving 
behaviours are worth adopting more than the financial feedback does. 
However, upon a closer inspection that separates between effortless 
behaviours (avoiding idling, avoiding overtaking, and reducing speed) 
and effortful behaviours (tire pressure checks, removing the roof rack, 
and avoiding the use of the air conditioner), both types of feedback 
encourage the easier tasks, but only the environmental feedback en
courages the more demanding tasks. Kramer and Petzoldt (2022) extend 
these insights, showing that environmental and altruistic messages 
better promote eco-driving behaviours than financial cues but also 
reporting support for the effect of eco-driving tips regardless of the type 
of framing.

Research on energy conservation further supports the greater effec
tiveness of non-monetary feedback on matters of environmental sus
tainability. In a randomized controlled trial using real-time data at the 
household and appliance levels, Asensio and Delmas (2015) report a 
significant positive effect of the non-monetary feedback, albeit the 
feedback combines environmental and health information, detecting, at 
the same time, a negative effect of the monetary feedback.

In the context of durables, however, Blasch et al. (2019) find that 
displaying future energy costs (e.g., estimated yearly expenses) on 
energy-efficiency labels leads to better purchasing decisions than pre
senting consumption in physical units (kWh). When buying an appli
ance, consumers tend to view the decision as an investment and are thus 
more likely to choose the most cost-effective option. Unlike Dogan et al. 
(2014), who focus on habitual behaviours, Blasch et al. examine 
one-time decisions, for which long-term financial considerations play a 
larger role, and the upfront cost positively predisposes consumers to 
feedback about future energy consumption in monetary terms to iden
tify the optimal investment option.

4 In the discounted-utility model, which is the dominant economic model of 
intertemporal choice, people make decisions by comparing the utilities of 
different prospects discounted according to their time of occurrence. Under 
exponential discounting, the rate applied to each utility is the same; under 
hyperbolic discounting, which experimental evidence lends support to, the rate 
declines over time to capture the fact that people tend to make relatively far- 
sighted decisions when costs/benefits occur in the future but will make rela
tively short-sighted decisions when costs/benefits are immediate.
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In some cases, information is available in both environmental and 
financial terms, and Soregaroli et al. (2021) consider this possibility in 
the context of wine selection. Interestingly, providing consumers with 
carbon footprint (CF) information alone does not increase their likeli
hood of purchasing lower-CF wines, but combining CF details with 
CF-adjusted prices does. Yet, when price information explicitly high
lights the additional cost of a product’s CF, consumers tend to select 
more expensive wines with higher carbon content. While these results 
suggest that price interventions may influence behaviour more effec
tively than soft measures, a closer examination of what drives con
sumers’ reaction to carbon cost information may uncover a belief that 
paying a premium is sufficient to offset environmental responsibility, 
leading consumers to justify less sustainable choices.

4.1.6. Limits of information strategies
Shifts towards more environmentally conscious lifestyles can stem 

from various sources, requiring different levels of effort, including 
cognitive effort. Whether information-based nudges can drive positive 
change likely depends on the effort involved, with greater effort 
reducing their effectiveness. More information may not lead to better 
environmental choices, either due to cognitive overload, which prompts 
reliance on rules of thumb or heuristics, or because of the multiple ways 
in which consumers can receive information (e.g., in negative or positive 
terms, in monetary or physical terms, over short- or long-term horizons), 
appealing differently to different individuals (e.g., an environmentally 
conscious person may respond more favourably to an environmental 
message than to a financial one).

The idea that interventions are more effective when effort re
quirements remain manageable aligns with the findings of De Bauw 
et al. (2022), Jalil et al. (2020), and Wolstenholme et al. (2020) on food 
consumption. In particular, Jalil et al. assess the impact of a 50-min 
lecture on the combined environmental and health benefits of 
reducing meat consumption within a college setting that provides not 
only for a receptive (to climate change policy) audience but also for 
convenient and affordable access to plant-based options, thus implying 
that a shift to more sustainable consumption is likely to be less cogni
tively demanding.5 The lecture intentionally combines environmental 
and health benefits to counter dietary misconceptions, preventing a 
comparison between the two influences, which limits the findings. 
Nonetheless, the intervention reduces meat purchases in favour of 
plant-based alternatives, with effects strongest during the semester of 
the intervention but persisting throughout the academic year. De Bauw 
et al. and Wolstenholme et al. reach similar conclusions about food and 
meat product scores involving environmental or health information. In 
both cases, information triggers the desired shift, but additional prompts 
may be necessary, as De Bauw et al. find that the environmental impact 
of product scores holds only when recommendation agents (suggestions 
for healthier or environmentally friendly alternatives) are present at the 
selection point.

4.2. Social influences and values

Several articles in this review examine interventions that appeal to 
moral and social considerations. These interventions challenge the 
assumption that individuals act solely in self-interest, as conventional 
economic theory predicts, by recognizing that people may prioritize the 
well-being of others, act on fairness and altruism, or conform to societal 
norms (bounded self-interest). Moreover, the extent to which social 
norms matter may differ by socio-demographic (e.g., age) or other 

characteristics (e.g., ideology). For instance, a meta-analysis assessing 
the relationship between age and various environmental sustainability 
measures finds that older individuals are more likely to engage in so
cially motivated environmental behaviours, despite little to no overall 
correlation between age and environmental sustainability (Wiernik 
et al., 2013).

Although bounded self-interest may not always be apparent, there 
may exist internal conditions (or propensities or tendencies) for in
dividuals to be morally and socially predisposed towards the environ
ment beyond the prescriptions of self-interest, but external factors must 
be in place to activate these conditions to the point that they begin to 
inform behaviour in a systematic manner. Whether these factors or 
treatments serve as informational channels, providing input to in
dividuals’ decision-making processes as to what is morally or socially 
acceptable, has implications for the persistence of their impact. In fact, 
and more generally, if the function of a treatment is to supply infor
mation, it is reasonable to expect individuals receiving the treatment to 
re-evaluate based on new information and to engage in new behaviours. 
Alternatively, if the function of a treatment is to provide cues or re
minders, individuals are likely to return to their original choices once 
the treatment ends. There is no guarantee that, with a constant flow of 
reminders over a prolonged period, individuals develop or maintain 
sustainable habits or invest in more environmentally sound technolo
gies, as subsequent clues may become less effective.

Below we discuss contributions on interventions that harness social 
influences to promote positive outcomes, leveraging human tendencies 
to conform and imitate. Social influences encompass many factors, 
including social norms, social comparisons, peer pressure, and the desire 
to fit in with a particular group or community. Additionally, we consider 
contributions on interventions that leverage individuals’ core values and 
beliefs to encourage desirable choices. In organizing the section, we 
distinguish between social nudging strategies within households (4.2.1) and 
social nudging strategies within organizations (4.2.2). Furthermore, we 
consider the question of whether individuals consuming below the norm 
react to information about the norm by increasing their energy usage to 
be in conformity, or boomerang effect, and the question of short-versus 
long-term effects, or impact persistence over time (4.2.3). Finally, we 
lump together issues pertaining to moral suasion, values, and other non- 
economic considerations such as the roles of ideology and transparency 
(4.2.4). Fig. 6 below summarizes the distribution of the papers testing 
social nudges or value-based interventions across the four sub-themes, 
as well as the distribution of the papers within each sub-theme by di
rection of impact. Although most outcomes are positive, these in
terventions result in adverse or no effects more often than the reviewed 
information-based interventions in the previous sub-section.

Fig. 6. Number of studies by direction of effect and type of intervention.

5 Consistently, a recent review of the effectiveness of choice-architecture 
interventions across behavioural domains (health, food, environment, finance, 
pro-social, and other) finds food choices to be particularly responsive to such 
interventions, with effect size that are up to 2.5 times larger than those in the 
other domains (Mertens et al., 2022).
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4.2.1. Social nudging strategies within households
Household consumption behaviours related to sustainability, such as 

water use and recycling, provide a testing ground for interventions that 
assess the impact of social comparisons on conservation efforts. A 
particularly rich area for BI applications is energy consumption, largely 
due to the widespread adoption of the Home Energy Report (HER) 
program, a prominent non-price energy conservation initiative that 
Opower operates.6 HERs deliver three types of messages to promote 
energy conservation: (i) comparative consumption information at the 
neighbourhood level (descriptive norm), (ii) rating of households, based 
on their relative energy use, as ‘below average,’ ‘good,’ or ‘great’ 
(injunctive norm),7 and (iii) energy-saving tips for households with high- 
energy consumption. The reason for the injunctive norm is to prevent 
the boomerang effect, which occurs when low-energy users increase 
their energy consumption after learning they use less than the average.

Interestingly, it is a field experiment in San Marcos, California, on the 
application of social norms to residential energy conservation, to prompt 
two entrepreneurs to develop Opower as a large-scale commercial 
platform (Schultz et al., 2018). The San Marcos study, which Schultz 
et al. (2007) document, entails some households receiving weekly 
feedback on their electricity consumption relative to that of similar 
households in their neighbourhood, coupled with a hand-written mes
sage of social approval (a smiley face for low-consuming households) or 
disapproval (a frowny face for high-consuming households). The success 
of the experiment is attributable to evidence that highlights the 
constructive, destructive, and reconstructive powers of social norms: 
households using more energy than their neighbours reduce consump
tion in response to the descriptive normative message (constructive), 
those using less increase consumption (destructive), and low-consuming 
households receiving both the descriptive normative message and the 
handwritten social approval message do not increase consumption 
(reconstructive).

Shifting the focus to countries like Germany, where electricity con
sumption and carbon intensity levels remain lower than in the U.S.A., 
reveals additional nuances about the environmental policy potential of 
HER-based interventions. Andor et al. (2020) find that HER effect sizes 
correlate positively with pre-HER electricity consumption, and lower 
responsiveness in low-consumption countries weakens the 
cost-effectiveness of these BI measures, despite their cost advantage and 
even when accounting for effect persistence. They estimate that, for the 
HER instrument to be cost-effective, high-consumption households 
within a country would need to reduce electricity use by 5 %–7 %, which 
appears unlikely for Germany and other European nations. U.S.-based 
studies confirm treatment heterogeneity, with treatment effects 
increasing as pre-treatment energy consumption rises (e.g., Knittel and 
Stolper, 2019), though other studies detect no significant response dif
ferences between low- and high-energy users (e.g., Henry et al., 2019). 
Notably, List et al. (2017) demonstrate that supplementing the HER 
intervention with a reward program effectively engages low-energy 
users or ‘sticky households’ that would otherwise resist reducing con
sumption in response to the HER program alone.

Castro-Santa et al. (2023) provide additional insight into how social 
nudges influence behaviour by examining the role that green advertising 
and low-carbon social norm communication through a Facebook poll 
play in efforts to encourage a switch from a carbon-intensive product to 
a low-carbon alternative. Green advertising proves twice as effective as 
the low-carbon social norm, yet both strategies shape behaviour by 

altering respondents’ perceptions of products’ environmental impacts. 
Setting aside potential design differences – green advertising targets a 
specific product, while the low-carbon social norm addresses broader 
consumption behaviour – the stronger impact of green advertising, 
which relies on short messages and graphic cues, may stem from its 
lower cognitive processing demands compared to social norms. If social 
norms influence behaviour through the same pathways as advertising, 
messages communicating social norms would benefit from incorpo
rating advertising strategies such as imagery, repetition, and framing.

Indeed, framing can interact with social norms, and we would expect 
negatively (positively) framed social norms to discourage (encourage) 
sustainable choices. However, in a study comparing positive and nega
tive social norms in efforts to gain support for two climate change 
mitigation policies (scaling up of carbon capture and storage deploy
ment and phasing out of fossil fuel cars), Rinscheid et al. (2021) find that 
the only significant result is that negative social norms reduce support 
for fossil fuel car phase-out policies, likely reflecting greater policy 
challenges when policymakers target daily routines such as trans
portation. In investigating whether a letter and e-mail campaign (about 
benefits of carpooling, call for action, and testimonials of success stories 
about savings from carpooling) promotes carpooling, Kristal and Whil
lans (2020) share a similar message, namely, that altering habitual, daily 
behaviours (commuting habits, in particular) with soft interventions 
may be more challenging than inducing one-time only behaviours (e.g., 
buying an electric car). While the campaign is ineffective, Kristal and 
Whillans note that the participants of their study are employees at an 
organization that provides free parking, prompting consideration of 
whether nudges are more likely to succeed if their target behaviour 
aligns with self-interest.

But social nudging strategies can also serve to induce hypocrisy by 
highlighting discrepancies between people’s past behaviours and their 
expressed norms. Whether this induced hypocrisy promotes positive 
change or backfires is unclear, and Gamma et al. (2020) describe how 
perceptions of hypocrisy can lead to two distinct cognitive processes 
with opposite outcomes. One process (the “eco-citizenship” effect) oc
curs when individuals change their behaviour to align with societal 
norms. The other process (the “resistance to habit change” effect) in
volves individuals justifying their noncompliant behaviour and resisting 
change. Empirically, Gamma et al. study the conditions under which 
hypocrisy can promote sustainable choices and find them to encompass 
public situations and instances when individuals tend to think abstractly 
and to look at the bigger picture.

Overall, social comparisons tend to be effective environmental 
interventions in several domains, such as participation in energy audits 
(Holladay et al., 2016), energy conservation (Wong-Parodi et al., 2019), 
water consumption in terms of promoting tap water over bottled 
water (Dorigoni and Bonini, 2023), and waste management in terms 
of increasing engagement in recycling (Czajkowski et al., 2019; 
Graffeo et al., 2015). Social nudges can also yield desirable results when 
exposure to the normative message is informal and indirect. For 
example, children can play a powerful role in sensitizing their family 
members to environmental sustainability through engagement in 
energy-saving activities. Indeed, a study that examines a “Project 
Carbon Zero” contest for primary and secondary schools provides 
evidence in support of an energy-saving response to information 
(e.g., importance of energy conservation, climate change, energy-saving 
tips) through children that is comparable to the levels in HER-based 
studies (Agarwal et al., 2017). However, the benefits of social nudges 
do not always materialize, as in cases involving the switch from 
conventional energy to a mix of renewable and conventional 
energy (Momsen and Stoerk, 2014), the purchase of energy-saving 
technologies (Holladay et al., 2016), the promotion of public transport 
usage (Gravert and Collentine, 2021), and support for decarbonization 
initiatives (Rinscheid et al., 2021).

6 Opower is an American company founded in 2007 that provides a software- 
as-a-service (or on-demand software) customer engagement platform for utili
ties. It operated as an independent corporation until 2016 when Oracle Cor
poration acquired it.

7 Households are “Great” if they use less than the 20th percentile of their 
neighbour comparison group, “Below Average” if they use more than the mean, 
and “Good” if they are in between.
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4.2.2. Social nudging strategies within organizations
Organizational settings have distinct characteristics that differen

tiate them from residential contexts when it comes to the application of 
BI tools to encourage environmentally responsible behaviour. Specif
ically, organizational settings may have additional barriers, including: 
(i) no direct financial stake in environment-related decisions within 
shared spaces, (ii) limited access to feedback on environmental efforts, 
and (iii) a perception that individual actions have negligible impact due 
to shared responsibility. Organizational settings may also enjoy addi
tional facilitators, such as: (i) easier communication with students and 
employees through emails and newsletters and (ii) more opportunities 
for peer-to-peer interactions and for normative factors to influence 
behaviour.

While Dixon et al. (2015) are unable to consider the above mecha
nisms to explain their findings, they conclude that comparative feedback 
remains effective within a university setting. Their analysis employs 
survey data gathered at two points in time, with the second collection 
including additional questions to measure participation in a year-long 
energy campaign aimed at providing frequent feedback on individual 
and collective progress through various online platforms. Besides 
reporting no difference in energy conservation behaviour between the 
treatment and control groups based on the first collection but greater 
engagement among those in the treatment group based on the second 
collection, Dixon et al. find that comparative feedback does not alter 
attitudes and intentions, although attitudes are very positive at the 
outset of the study, but does increase the belief that peers engage in 
energy-saving behaviour following the completion of the campaign. 
These findings suggest that feedback may work best when strong 
pro-environmental attitudes are in place and that campaigns may foster 
more peer-to-peer interactions.

Evidence within the hospitality sector is also promising, pointing to 
normative feedback as an effective tool to promote environmental sus
tainability by reducing food waste (Kallbekken and Sælen, 2013) and 
encouraging energy saving (Chang et al., 2016). The first study con
siders two social cues to reduce food waste at hotel restaurants (smaller 
plates and a buffet sign reminding guests that they can return for more 
food instead of overloading their plates), concluding that both are 
effective, though the sign has a greater impact. The second study relies 
on a hypothetical hotel set-up in which participants pretend to be guests 
and indicate their energy-saving intention of turning off lights under 
four different nudges that compare their energy consumption to that of 
either other guests or gold frequent guests. Results indicate that being 
below the norm does not encourage energy consumption (i.e., no 
boomerang effect) and that the reference group (general versus specific) 
does not matter; importantly, however, any of the four energy conser
vation nudges promotes energy-saving behaviour. The reduction in en
ergy consumption begs an important question: do individuals respond to 
the presence of normative feedback or its specific message? Notwith
standing the limitation of the hypothetical and stated preference setting 
of the experiment, the evidence suggests that merely receiving 
comparative information may carry a positive signalling value (e.g., 
moral cost of energy use) and reinforce energy conservation.

In yet another study, Kang et al. (2023) examine towel reuse across 
economy, mid-priced, and luxury hotels, finding that guests in the lux
ury hotel are more likely to feel guilty when receiving a flattering green 
message than guests in economy and mid-priced hotels. These guests are 
also more likely to perceive the hotel’s sustainability efforts as socially 
motivated, which increases their likelihood of reusing towels. While we 
address issues related to morals and values in the next sub-section, 
organizational settings in the hospitality and tourism sectors offer a 
wide array of choices that may create a misalignment between 
pro-environmental attitudes and actions. With a range of travel options, 
from economy to luxury, environmental considerations may take a 
backseat when cost-effective yet less sustainable alternatives, such as 
all-you-can-eat destinations or luxury vehicle upgrades, remain readily 
available.

A simple but effective intervention in corporate settings involves 
placing posters in three information technology firms to discourage 
paper waste. Two of the firms display visuals in their office cubicles with 
messages like “reduce, reuse, recycle” and “use less paper” and an image 
of a tree appearing to be crying to signal a sense of sadness for wasting 
paper. Over a 10-week period, these firms experience a significant 
reduction in paper use relative to the control firm. One of the two 
treatment firms continues using less paper after the removal of the 
poster (Chakravarty and Mishra, 2019). With a focus on plastic waste in 
a high-rise office, Luo et al. (2022) similarly show that a signage 
featuring marine animals trapped in plastic yields a greater reduction in 
waste than a simplified recycling sign or a pledge to be “plastic-wise.”

4.2.3. The boomerang effect and persistence over time
A key environmental focus for the application of soft interventions is 

energy conservation, and many relevant studies draw on the HER pro
gram to test social nudging strategies. The highly cited Schultz et al. 
(2007) paper remains a main reference in studies of how social norms 
can encourage energy-saving behaviours. These studies capitalize on 
HERs (and similar tools) as natural field experiments to learn about 
social norms and build on the findings of the San Marcos experiment 
along several dimensions: assessing the significance of the boomerang 
effect (Allcott, 2011; Ayres et al., 2013; Knittel and Stolper, 2019), 
estimating the long-term effects of comparative feedback (Allcott and 
Rogers, 2014; Ayres et al., 2013), and identifying channels through 
which treatment effects persist (Bernedo et al., 2014; Brandon et al., 
2017).

A study with specific interest in the boomerang effect, and factors 
that may attenuate it, relies on all U.S. Opower programs initiated before 
the end of 2009 to estimate both average and conditional average 
treatment effects (Allcott, 2011). Although these effects are increasing in 
pre-treatment usage, even households that compare most favourably to 
neighbours do not increase energy (i.e., there is no boomerang effect). In 
contrast, Ayres et al. (2013) uncover differential effects across house
holds and instances of boomerang effects within households in the 
lowest deciles of pre-treatment energy usage. Similarly, Knittel and 
Stolper (2019) identify baseline consumption as the strongest predictor 
of the impact of social feedback, presenting suggestive evidence that 
low-energy users respond to the news of comparing favourably to their 
neighbours by increasing their energy consumption. In efforts to un
cover factors countering the “destructive” dimension of social norms, 
Allcott examines the impact of the injunctive norm in HERs, which rates 
households as ‘great,’ ‘good,’ or ‘below average,’ but finds no evidence 
that treatment effects vary by rating. Exploring survey data from one of 
Opower’s pilot programs, Allcott notes that many of the reported 
changes are not in capital stock but pertain to day-to-day usage be
haviours (e.g., turning off lights, unplugging electronics, adjusting 
thermostats, and closing window blinds). Given that households likely 
recognize the energy-saving benefits of these activities regardless of the 
reports, a question arises as to whether HERs introduce new information 
or simply heighten the “moral cost” of energy consumption.

Drawing a distinction between descriptive social norms (i.e., norms 
providing information about what people typically do in a given situa
tion) and injunctive social norms (i.e., norms conveying whether a 
behaviour is socially acceptable, encouraged, or discouraged within a 
particular group or community), some studies emphasize the latter as 
more likely to have adverse effects on sustainability efforts. Bastini et al. 
(2023) gather support for the presence of unintended consequences in 
an analysis of carbon compensation, noting that injunctive social norms 
serve to identify inconsistencies between normative appeals for sus
tainability efforts and expectations of others’ carbon-intensive lifestyles. 
Gangl et al. (2022) also report a backfiring effect of an injunctive social 
norm aimed at reducing littering but instead increasing it, since in
dividuals react with resistance and perceive it as an insult, possibly 
dismissing the norm by seeing themselves as non-litterers and morally 
superior to others. But, even when backfiring is not present, injunctive 
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social norms are not always effective, as Bergquist et al. (2020) uncover 
in the context of pro-environmental donations. An additional consider
ation is that the presentation of a social norm may signal an entirely 
unintended or unexpected message to participants. In examining a 
tradeable parking permit scheme to encourage people to give up their 
car and opt for public or shared transportation, Bao and Ng (2022)
conclude that some individuals do not interpret social comparisons as 
social norms but rather as pure market information about more parking 
spots becoming available when neighbours react to the scheme by giving 
up their cars and resorting to public transportation.

On the question of temporal persistence, Ayres et al. (2013) analyze 
data from two random-assignment field experiments that utilize reports 
akin to HERs, providing peer feedback to households but with larger 
samples, daily energy readings over seven and twelve months, data on 
both natural gas and electricity, and greater variation in message fre
quency and report content. Not only does the study confirm energy use 
reductions following the treatment, but it also shows that the effects 
persist over time (seven and twelve months) and that households with 
lower house values (proxies of wealth levels) tend to be more responsive 
to the treatment, a result that speaks to the need for policymakers to 
consider response variation by socio-demographic characteristics in the 
policy cycle. Further exploring long-term effects, Allcott and Rogers 
(2014) examine three of the longest-running Opower programs intro
duced between early 2008 and early 2009, including one that tracks 
daily electricity use. Using a large sample of households randomly 
assigned to indefinite treatment, two-year treatment, or no treatment, 
with all groups having at least one year of pre-treatment energy data, the 
study measures both persistence and the incremental effect of continued 
exposure. The analysis reveals a pattern of “action and backsliding,” that 
is, a striking reduction in energy use within days of receipt of the report 
that declines, however, at such a rate that the change is likely to dissi
pate after a few months. But the pattern attenuates over time, and 
treatment effects persist, more so with continued treatment that pro
duces effects 50–60 % stronger than those under discontinued treat
ment. The time-varying magnitude of the treatment effects underscores 
that, in designing effective behavioural interventions, policymakers 
must consider and optimize not only content but also timing and 
intensity.

The persistence of behavioural change may result from energy- 
saving habit formation, adoption of energy-efficient technology, or 
both. The two papers delving into this question, one on energy conser
vation (Brandon et al., 2017) and the other on water conservation 
(Bernedo et al., 2014), reach diverging conclusions on the primary 
driver of impact persistence. Both identify persistence channels by 
comparing treatment effects for movers (households experiencing a 
change in home ownership) and for non-movers or the entire sample: if 
the effects remain statistically similar, persistence likely stems from 
capital stock rather than habitual behaviour. While the energy study 
supports the idea that the acquisition of physical capital drives persis
tence, the water study implies that habit formation is at the core of 
persistence. Specifically, Brandon et al. find that HER recipients in 
homes with new ownership reduce consumption at levels consistent 
with those for the overall sample, with 35–55 % of the effect persisting 
after the move and cessation of the HER delivery. Bernedo et al. 
conclude, instead, that a strong social norm message has a persistent 
effect, declining by nearly 50 % after one year but remaining noticeable 
after four years, with movers and non-movers enjoying the same treat
ment effects before the move but not after the move when the effect 
disappears for the movers.

4.2.4. Moral suasion, values, and other non-economic considerations
Most studies on value-based behavioural interventions consider so

cial norms and comparisons, often overlooking morally motivated 
behavioural changes. Conceptually, a key distinction between socially 
and morally motivated interventions lies in the need for visibility in the 
former case but not in the latter. Individuals sensitive to social norms 

and comparisons seek social approval, for which their behaviour must 
be visible to others. In contrast, individuals experiencing a motivating 
awareness of ethical responsibility pursue a positive self-image, for 
which exposure to others is not necessary. Social considerations thus 
align more closely with self-interest, which may explain the prevalence 
of interventions based on social comparisons. However, in practice, in
dividuals may interpret these comparisons as signals of moral standards, 
responding out of a sense of duty rather than a desire to appear socially 
responsible, or a combination of both motives. Unfortunately, studies on 
social norms do not disentangle socially and morally driven responses to 
social comparisons, making it impossible to infer their relative influ
ence. As a result, findings on moral triggers apply only to studies that 
explicitly examine moral suasion.

One such study is from Ito et al. (2018), who also considers dynamic 
pricing; in fact, the goal of their paper is to compare moral suasion to 
stimulate energy conservation during peak-demand hours with 
time-varying pricing in terms of short- and long-run effects via habitu
ation (i.e., decrease in response to repeated stimulation), dishabituation 
(i.e., restoration of habituated response to its original level after, for 
example, a pause in intervention), and habit formation. To address both 
habituation and dishabituation, Ito et al. conduct two iterations of the 
same experiment on the same sample, deliberately introducing a 
three-month pause to assess whether habituated responses return to 
their original levels. For habit formation, they analyze high-frequency 
electricity use data after the second iteration and compare them to 
usage during the intervention. To examine persistence, they conduct a 
follow-up survey on investments in physical capital stock and shifts to
wards less wasteful utilization habits in response to moral suasion and 
dynamic pricing. Whereas both treatments reduce energy consumption 
in the short term, with dynamic pricing producing a greater decrease, 
long-term effects, primarily through changes in utilization habits, favour 
time-varying pricing. Additionally, the response to moral suasion 
weakens with repeated exposure but can return to its original level if the 
intervention resumes after a pause.

Other successful applications of moral suasion techniques include 
the depiction of marine animals trapped in plastic debris to motivate 
conservation efforts (Luo et al., 2022) and a message describing China’s 
ecological challenges (e.g., pollution, energy depletion, dried-up rivers) 
from unsustainable consumption habits to promote the selection of 
green products (Wang and Li, 2022). At the corporate level, Bhatta
charya et al. (2023) find that, when employees view their company as 
having a purpose beyond maximizing profits or shareholder value, they 
are more likely to engage in sustainability behaviours as they feel a sense 
of psychological ownership, especially when they perceive to have 
greater autonomy in their actions and when morality is central to their 
self-identity.

In the waste management domain, the evidence is also promising, 
pointing to statistically significant causal effects of a policy mandating 
the use of clear bags for refuse (Akbulut-Yuksel and Boulatoff, 2021). 
Exploiting the quasi-environmental setting from the sudden policy 
change, which serves as a moral nudge, the study reports increases in 
recycling and decreases in both refuse and municipal solid waste, 
although the findings are at the level of the garbage collection area and 
not at the individual or household level. More importantly, the study 
confirms that, while the long-term effects appear to be smaller, the 
environmental improvements in waste management and generation 
persist over time. Furthermore, the analysis detects the presence of in
teractions between some socio-demographic factors and the policy, with 
areas of lower average income and education attainment experiencing 
greater environmental gains.

A recurring theme in the reviewed literature concerns pro- 
environmental attitudes and their ability to curb “rebound effects,” 
that is, instances when adopting efficient technologies leads to increased 
demand due to lower marginal costs (direct effect) or increased spending 
on energy-intensive activities from income savings due to efficiency 
gains (indirect effect). Indeed, in the presence of stronger pro- 
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environmental attitudes, energy consumption is lower (Sapci and Con
sidine, 2014), rebound effects in energy-efficient technologies are 
weaker, but more pronounced in low-income households (Seebauer, 
2018), and reduction in meat consumption is more likely (de Groot 
et al., 2021). However, environmental attitudes may not always map 
onto actual sustainability efforts, as Hornsey et al. (2021) demonstrate 
that pre-environmental attitudes are unrelated to pro-environmental 
intentions (such as donating to an environmental campaign). Millet 
and Weijters (2023) also highlight the significance of alignment or 
misalignment between identity signaling and environmentally friendly 
choices: if one’s identity signaling values are associated with a prefer
ence for meat-based diets over plant-based options, the misalignment 
may hinder pro-environmental efforts. These findings stress the impor
tance of examining the basis for environmental attitudes, including 
considerations of other implications that may concretely impact peo
ple’s lifestyle and living standards.

Two additional questions about nudges involving non-economic 
considerations relate to the role of ideology or political affiliation 
(Costa and Kahn, 2013; Gillingham & Tsvetanov, 2018) and ethical 
concerns or the impact of transparency on the effectiveness of nudges 
(Bruns et al., 2018). In terms of the first question, in studying the impact 
of the HER program on electricity consumption, Costa and Kahn find 
that one’s ideology produces differential treatment effects, regardless of 
whether it is a direct measure (party affiliation) or an indirect measure 
but based on revealed preferences (donating to environmental organi
zations or purchasing green energy prior to the treatment). Not only do 
liberal-identifying households reduce their electricity consumption by a 
larger percentage than conservative-identifying households, but they 
are also less likely to drop out of the experiment and more likely to 
indicate being pleased with receiving the report. However, when 
examining the uptake of energy audits, Gillingham and Tsvetanov find 
that political ideology does not matter, but households in rural areas are 
significantly more likely to embrace them than those living in urban 
areas. Hence, some targeting of nudges may be necessary to enhance 
policy effectiveness, and policymakers must invest in understanding the 
triggers of differential responses, including ideology and political affil
iation and their relationship to socio-economic and demographic 
characteristics.

In terms of the second question, Bruns et al. (2018) investigate 
whether transparency affects the impact of default values on contribu
tions to carbon emission reduction. In this context, the default value 
serves as a signal of what is socially acceptable and thus operates as a 
social nudge. The objective of the study is to provide different types of 
information about the intervention (i.e., knowledge of the potential 
influence of the default, its purpose, or both) and to examine whether 
this informational provision, which speaks to transparency, renders the 
nudge less effective. If, on one hand, transparency can mitigate ethical 
concerns by addressing perceptions of manipulation, on the other hand, 
it can trigger psychological reactance if individuals perceive social in
fluence tools as threats to their freedom of choice and autonomy. The 
evidence Bruns et al. gather confirms that a default value (or social 
nudge) increases contributions to climate protection but shows that 
transparency does not trigger adverse effects; furthermore, individuals 
prone to psychological reactance do not tend to react negatively to 
additional information about the default.

If value-based nudges can heighten awareness of environmental is
sues, not only can they promote more environmentally friendly behav
iours, but they can also help offset side (or rebound) effects of policies 
based on extrinsic motives such as financial incentives. Indeed, although 
monetary incentives may deliver more tangible and immediate changes, 
especially when switching to more efficient technologies entails sub
stantial upfront costs, they are also likely to give rise to unintended 
consequences that can undermine their environmental benefits, unlike 
behavioural interventions that rely on and spark intrinsic motives. While 
extrinsic motivation has a narrower scope as it is linked to specific tasks 
or targets (e.g., electric vehicles or energy efficient appliances), intrinsic 

motivation in relation to the environment has a much wider net and, 
inevitably, more general implications: a person committed to environ
mental protection is likely to consider the environmental cost of any 
activity, whether targeted or not. As noted earlier, in their analysis of the 
environmental and economic savings associated with different actions to 
promote econ-driving, Dogan et al. (2014) identify the required level of 
effort as a key factor determining which type of feedback (reduction in 
CO2 emissions versus fuel costs) proves more effective. This finding may 
explain why economic feedback sometimes backfires and aligns with 
evidence that individuals comply with high-effort requests only when 
they perceive the rationale as valid (Diekmann and Preisendörfer, 
2003).

4.3. Decision-making context

The preceding sections explore how research on behavioural in
terventions for sustainability mobilizes insights about how humans 
process information and their values at the point of making decisions. 
However, the studies reviewed also consider the physical context of de
cision making (4.3.1) and the importance of defaults (4.3.2). Fig. 7 below 
summarizes the distribution of the papers testing the relevance of the 
decision-making context between the two sub-themes, as well as the 
distribution of the papers within each sub-theme by direction of impact, 
which is positive for most of the tested interventions.

4.3.1. The physical context of decision making
One way to assess the value of the studies in this subsection is by 

examining the decision-making context, broadly defined. This includes 
both the physical setting in which decisions take place and the impli
cations of making no decision at all (i.e., defaults). Salience plays a 
crucial role in these contexts: strategies such as saturating a menu with 
vegetarian options or positioning them at the top of the menu can in
crease selection rates (Parkin and Attwood, 2022; Reinholdsson et al., 
2023). As we note above, priming can come in the form of information 
(i.e., read something and then decide), and context manipulation can 
help promote a particular reading of and reaction to such information, as 
when displaying products in ascending order of their carbon footprint to 
nudge consumers towards more environmentally sustainable choices. 
Indeed, Zhuo et al. (2023) test an ordering intervention for grocery 
products in an online supermarket environment but find that, whether 
overtly or covertly, listing products according to their greenness does 
not lead to greener choices, suggesting that grocery decisions may be 
resistant to subtle modifications in choice architecture and/or under
scoring the challenge of effectively communicating information to on
line grocery consumers. However, when there is the opportunity of 
observing the same individuals’ online purchases over two weeks, 

Fig. 7. Number of studies by direction of effect and type of intervention.
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Panzone et al. (2021) observe a delayed response, with a significant shift 
to low-carbon products only in the second week, a result that may be 
attributable to a learning phase during which participants familiarize 
themselves with the new product arrangement. But priming can also 
involve simple and seemingly irrelevant information to a given decision: 
e.g., using images of briefcases in information materials to signal a 
corporate context and promote competitive behaviour; painting hospi
tals and nightclubs in very different colours to encourage very different 
activities. These experimental approaches highlight how physical design 
influences the decision in significant ways: smaller plate sizes, start-stop 
engines, and adding a recycling bin to a consumption situation.

A key question prompting this review is whether experimental 
research can accurately simulate real-world contexts for making de
cisions with environmental significance. Some studies certainly tackle 
this challenge more effectively than others. For example, smart metering 
(the use of in-home displays, in particular) alters the basic context of 
electricity consumption by providing a physical display of real-time 
energy consumption (Daminato et al., 2021; Di Cosmo et al., 2014; 
Legault et al., 2020; Rivers, 2018; Visser et al., 2021). This work invites a 
critical view of the physical (non-informational) context or mode in 
which the consumer receives information about energy use. The studies 
test multiple approaches (e.g., web-based information, mobile technol
ogy, and in-home displays), all with unclear, modest, or weakly persis
tent effects; however, when dynamic pricing is in place, the effects 
become more meaningful.

Some studies manipulate the decision-making context and test BI 
variables. Guath et al. (2022) introduce a decoy option to encourage green 
product selection in a simulated online environment but find the decoy to 
increase the appeal of eco-friendly electronics only when prices are high 
and premiums for sustainable options are large, suggesting that nudges 
(or this specific type) perform best when their incremental cost is notice
able, seemingly contrary to the implication of findings in other areas that 
nudges are most effective when behaviour changes are easily adoptable. 
Using a web-based survey, Taube et al. (2018) investigate how defaults 
settings in GPS navigation affect decision making and conclude that design 
constraints, such as a forced 30-s delay before participants can select an 
alternative route, reinforce the status quo bias.

Other studies focus on the options available to individuals in specific 
decision situations. Sun and Trudel (2017) consider a very relatable 
situation involving the choice of whether to reuse a plastic cup at a social 
event or take a new one from the stack, finding that, while the negative 
emotions associated with waste discourage unnecessary consumption, 
the positive feelings from recycling can offset these concerns, leading 
people to use more resources when a recycling option is present. Linder 
et al. (2021) reach a different conclusion regarding the interaction be
tween internal and external factors, examining whether moving a waste 
bin farther away increases the likelihood of placing a tasting cup in the 
recycling bin by the tasting station. Their findings show that bin 
placement predicts recycling behaviour more effectively than internal 
factors (e.g., self-reported recycling intentions, biospheric values, 
environmental self-identity, and personal recycling norms); however, 
the bin manipulation does not close the intention-behaviour gap, as 
individuals who intend to recycle do so regardless of the bin’s location.

As noted earlier, Kallbekken and Sælen (2013) explore food waste 
reduction in a real-world hotel setting, comparing smaller plate defaults 
with salient signage. While smaller plates effectively reduce waste, 
signage reminding diners they can return for more food rather than 
overloading their plates also influences behaviour. However, general
izing these findings requires integrating nudging strategies with broader 
policy considerations, as interventions in controlled environments may 
not fully capture the complexities of large-scale food waste reduction.

4.3.2. Defaults
Defaults, whether intentionally set or not, exist in all kinds of public 

and private situations and are ubiquitous in everyday life. The ringtone 
on a phone, the activation time of a laptop screensaver, and child safety 

locks on car doors all come with preset configurations upon first use. 
Extensive research and experience suggest a strong tendency to stick 
with these initial settings, even when alternatives are available. How
ever, the underlying mechanisms that make defaults effective remain 
unclear.

In their study, Sunstein and Reisch (2014) argue for the importance 
of defaults, identifying three key factors that explain their influence. 
First, defaults act as implicit suggestions or endorsements; for example, 
setting double-sided printing as the default signals its desirability, just as 
smaller plate sizes encourage more modest food portions through social 
cues. Second, inertia plays a role, according to evidence from thermostat 
settings, which can be effective at reducing energy consumption through 
lowered heating/cooling as long as people do not feel the default to be so 
uncomfortable that they go and change the thermostat (e.g., Brown 
et al., 2013). Third, defaults serve as reference points against which 
individuals evaluate effortful decisions, triggering loss aversion and 
reinforcing the status quo. However, an overarching lesson is that choice 
architects must consider the relationship between defaults and 
preferences.

Campbell-Arvai et al. (2014) test default effects in university cafe
teria food choices and find that setting meat-free meals as the default 
significantly increases their selection compared to providing informa
tion only, though the effect is stronger when information accompanies 
the default. The authors also observe that the effect is more pronounced 
among female participants than male participants, aligning with prior 
findings about gendered attitudes towards meat consumption and 
highlighting the importance of socio-demographic considerations. 
Gravert and Kurz (2021) confirm a default-induced reduction in meat 
consumption at a Swedish restaurant but note that the effect diminishes 
over time.

Taube et al. (2018) examine the impact of a GPS default set to the 
most “sustainable” route, which estimates CO2 emissions based on route 
length, road type, traffic, scenery, weather, and time of day. Their online 
simulation allows participants to choose alternative routes, including 
the default. Findings suggest that environmental values do not predict 
acceptance of the sustainable default, implying that defaults alone may 
not counteract weak environmental concern, much like office thermo
stat settings remain effective as long as they are not uncomfortable. 
However, in other situations such as those when information complexity 
is unavoidable, the possibility of opt-in versus opt-out choice architec
tures may be beneficial, allowing consideration of user preferences 
(Layer et al., 2017).

Beyond food and transportation, defaults influence various pro- 
environmental decisions, including renewable energy adoption 
(Momsen and Stoerk, 2014), hotel room cleaning on request (Knezevic 
Cvelbar et al., 2021), contributions to carbon offset programs (Bastini 
et al., 2023), straw use in restaurants (Mundt et al., 2020), enrollment in 
time-varying electricity pricing programs (Fowlie et al., 2021), and 
acceptance of recycled water (Tanner and Feltz, 2022). In all instances 
involving non-financial decisions, green defaults consistently increase 
participation in environmentally friendly behaviours. For example, 
requiring guests to request daily hotel room cleaning instead of 
providing it by default reduces service use, especially among business 
travelers and solo guests. Similarly, placing straws in separate bins 
instead of pre-packaging them with cups decreases consumption. In 
electricity pricing and recycled water programs, automatic enrollment 
with an opt-out option significantly increases participation, leading to 
lower peak-hour electricity usage and higher acceptance of recycled 
water.

In their survey of students’ intentions and choices regarding 
renewable energy, Momsen and Stoerk (2014) evaluate multiple 
nudging tools, exposing experimental groups to various cues and ques
tions about energy use. These include priming intentions about energy 
consumption, signaling ethical considerations, framing CO2 emissions as 
a loss with conventional energy or a gain with renewable energy, 
introducing a decoy option, referencing social norms through 
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neighbours’ average energy consumption, and setting a default option. 
Among these nudges, only the default option has a significant effect, 
increasing the share of individuals selecting renewable energy by 
approximately 45 %.

For financial decisions, such as contributing to organizational 
decarbonization initiatives, Bastini et al. (2023) provide less encour
aging evidence, although defaults prove more effective than information 
nudges by requiring less cognitive effort. Notably, defaults mitigate the 
backfiring effect of injunctive social norm information, which likely 
arises due to its perceived inconsistency with observed carbon-intensive 
lifestyles. However, three key factors may explain the ineffectiveness of 
defaults in this context: (1) the intervention aims to increase financial 
contributions, (2) the recipient is an organization, and (3) the goal is 
climate change mitigation. These characteristics collectively create a 
scenario in which individuals may feel less in control of the impact of 
their actions, more concerned about transparency and trust, and less 
personally connected to the goal because they perceive climate change 
as a complex and abstract issue with inherent uncertainties that evoke 
psychological remoteness (Van Lange and Huckelba, 2021).

Similarly, Guath et al. (2022) suggest that defaults may not be 
effective when financial decisions come into play. In their study, setting 
eco-friendly versions of three products (smartphones, monitors, and 
portable speakers) as the default actually reduces the probability of 
selecting the greener options, regardless of prices or price differences. 
However, response heterogeneity emerges when prices are high and 
price differences are large, with individuals who hold strong 
pro-environmental or biocentric worldviews showing a greater tendency 
to accept the eco-friendly default. In comparison, a decoy nudge (i.e., 
introducing a third product option that is more expensive than the other 
two but of lower quality than the eco-friendly version and of higher 
quality than the non-eco-friendly version) makes individuals more likely 
to choose the green option when prices are high and price differences are 
large.

While defaults clearly influence behaviour, the underlying mecha
nisms vary. Theotokis and Manganari (2015) explore the role of 
“anticipated guilt” in an opt-in/opt-out framework related to hotel towel 
replacement, requiring guests to indicate their preference on a form 
detailing hotel policies. When reusing towels (the green service option) 
is the default, hypothetical guests in a simulated hotel setting must 
actively opt in or out. The findings suggest that this strategy enhances 
environmental impact, particularly among individuals with lower 
environmental consciousness, by increasing anticipated guilt. Consis
tently, forcing individuals to choose between green and non-green op
tions proves more effective than an opt-in strategy but equally effective 
as an opt-out strategy. The impact of the opt-out default strengthens in 
the presence of reciprocity-based cooperation messages (e.g., we are 
donating to green causes, so please help by reducing our costs and 
reusing your towel) but weakens in the presence of incentive-based 
cooperation messages (e.g., recycle your towel, and we will donate to 
a green charity).

5. Discussion of results and policy implications

Effective environmental policymaking must consider all drivers of 
decision making, particularly in relation to the consumption of natural 
resources. The insight that actual human behaviour falls short of pre
scriptive behaviour, often in systematic and predictable ways 
(Kahneman, 2011), provides a critical rationale for understanding how 
the structure of the environment interfaces with the decision maker. A 
holistic understanding of human behaviour obliges the broader 
perspective of homo sapiens, incorporating human cognition and 
emotion from psychological perspectives, rather than the traditional 
perspective of homo economicus, which privileges rational and calculated 
thinking over automatic and social thinking. Building on this under
standing, policymakers should adopt an interdisciplinary lens that syn
thesizes insights from psychology, economics, and public policy to 

better capture the complexities of human decision making. This 
approach aligns with one of the key recommendations from the NASEM 
(National Academies of Sciences, Engineering, and Medicine) report, 
which emphasizes the need for interdisciplinary research collaborations 
to bridge the gap between BI research and real-world policy applica
tions, recognizing the inherently cross-disciplinary nature of the BI field 
(NASEM, 2023).8

5.1. Description of findings

What emerges from our review is that scholarly interest in testing BI 
for environmental goals falls mainly into three broad categories: (1) the 
information available to individuals when making environmentally 
significant choices, (2) the values and social influences shaping these 
decisions, and (3) the context within which individuals make choices, 
including the role of defaults. Many studies combine these elements. For 
example, Kallbekken and Sælen (2013) examine the impact of a buffet 
sign encouraging guests to take multiple servings, which not only 
provides information but also conveys a social message and modifies the 
physical choice environment by reducing plate size. Similarly, an OECD 
review (OECD, 2017b) analyzing 36 interventions from 2010 to 2016 
identifies simplification and framing of information, social norms and 
comparisons, and modifications to the physical environment as the most 
common BI tools.

Our findings indicate that nudges can produce significant but also 
complex and apparently contradictory effects; for example, they can 
promote recycling (Akbulut-Yuksel and Boulatoff, 2021; Linder et al., 
2018) but can also increase waste and energy consumption (Ayres et al., 
2013; Sun and Trudel, 2017). Even though such negative effects are not 
predominant and do not weaken the potential of behavioural in
terventions in advancing environmental sustainability goals, they 
emphasize the need for more systematic and rigorous analyses to better 
understand their mechanisms and identify areas for further exploration.

Our review further reveals that the design or presentation of infor
mation shapes behaviour. Layer et al. (2017) demonstrate that overly 
intricate energy pricing schemes may disengage consumers by imposing 
excessive cognitive burdens, and BI interventions can help mitigate the 
disengagement due to unnecessary cognitive load. More broadly, studies 
assess the effects of issue salience, framing techniques, and different 
types of feedback (e.g., monetary versus usage feedback), as well as 
strategies like emphasizing the total cost of ownership. Recurring 
throughout these studies, but also present in research on social in
fluences and values, are indications (sometimes explicit, often less so) 
that preferences, attitudes, and socio-demographic factors play a role in 
determining effects. These indications underscore the importance of 
designing policies that maintain choice autonomy while minimizing 
unintended burdens, particularly for populations with fewer adaptive 
options. For example, reducing fossil fuel consumption aligns with 
sustainability goals, but families with young children or those living in 
remote areas may have limited alternatives, necessitating carefully 
calibrated policies (Shah and Shah, 2023).

In this regard, the concept of myside bias (i.e., the tendency to favour 
pre-existing beliefs while dismissing opposing views) can help explain 
how individuals’ distal beliefs on contemporary world problems, such 
as climate change, may be contributing to the political divisions in 
governments (Stanovich, 2021). For example, political orientation 
(left/liberal/Democratic versus right/conservative/Republican) ap
pears to correlate with electricity conservation behaviour, with a more 
liberal orientation associated with greater reduction in energy con
sumption (Costa and Kahn, 2013). These findings carry direct policy 

8 The aim of the NASEM report is broader and includes an emphasis on the 
more general application of behavioural economics to key public policy ob
jectives in six domains: health, retirement benefits, social safety net benefits, 
climate change, education, and criminal justice.
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implications. First, they suggest that behavioural challenges may stem 
from conflicting societal values rather than from deficiencies in 
knowledge, understanding, or rationality (Stanovich, 2021). Second, 
recognizing how political and ideological differences shape responses to 
environmental issues can inform policies that preserve choice autonomy 
for all individuals, regardless of their values and beliefs.

Policies targeting pollution, such as taxes and regulatory controls, 
often intensify ideological divisions. Identifying whether these divisions 
arise from value differences or economic concerns can clarify the limits 
of nudging in environmental policy. For example, liberals may recon
sider taxation policies if they recognize disproportionate impacts on 
low-income households (e.g., fuel taxes), while conservatives may 
reevaluate economic growth concerns if framed around ensuring a 
livable world for future generations (Stanovich, 2021). Other factors, 
such as age, income, household size, and homeownership, may further 
contribute to differences in energy consumption between ideological 
groups (Costa and Kahn, 2013). These considerations highlight the need 
to account for ideological, socio-economic, and demographic factors 
when designing effective interventions.

Findings from studies focusing on value- and norm-based in
terventions (variously termed social comparisons, social nudges, 
comparative feedback, normative feedback, or peer feedback) are also 
promising, showing effectiveness across different populations and set
tings. While social nudges consistently influence behaviour, they oper
ate through various “channels,” with varying implications for long-term 
effects. For example, it is unclear whether the value of social nudges 
derives from their mere presence or from their informational content; if 
social nudges serve to signal norms, it is unclear whether their infor
mational value appeals to a desire for social approval or a sense of duty 
or both. These nuances have important implications: if social compari
son is simply a cue, its effect may fade once an intervention ends or 
gradually weaken with repeated exposure due to habituation; if it con
veys substantive information, it may enjoy some level of persistence but 
could also trigger undesirable consequences, such as increases in energy 
consumption among individuals whose energy usage compares favour
ably to the norm (boomerang effect). Whether and to what extent 
adverse effects occur may depend on which intrinsic motives (social 
versus moral) the intervention activates, as well as pre-existing envi
ronmental values and attitudes: individuals with a strong sense of duty 
or strong environmental values are less likely to engage in less envi
ronmentally conscious behaviour if they find themselves consuming 
below the norm.

Moreover, the above considerations may influence the behavioural 
channels through which change occurs in response to a social nudge; for 
instance, reductions in energy consumption following social feedback 
may result from investments in more efficient capital stock or from 
moderating wasteful usage habits, which helps explain inconsistencies 
in reported effects (e.g., Bernedo et al., 2014, versus Brandon et al., 
2017). These subtleties highlight the need for a more integrated 
framework that considers both external socio-demographic factors and 
internal psychological drivers, as well as their potential interactions (e. 
g., Lillemo, 2014; Wallis et al., 2016; Wiernik et al., 2013). However, 
existing BI studies often overlook attitudinal and socio-demographic 
variation, likely reflecting the fragmented and inconsistent integration 
of BI into the policy design. The evidence in this review underscores the 
importance of embedding BI more systematically in policymaking, 
ensuring its application at every stage: diagnosis, design, implementa
tion, and evaluation. A key strength of BI lies in its inductive approach, 
which aids in diagnosing challenges while uncovering cognitive and 
motivational barriers/biases that account for the complex human 
makeup.

5.2. Policy implications

Despite extensive knowledge of behavioural drivers and biases, 
including cognitive limitations and emotional influences, and the 

availability of concrete policy tools to address them, applying BI remains 
neither intuitive nor straightforward for at least two reasons. First, 
decision-making contexts typically involve multiple biases interacting 
with rational considerations, incomplete information, and mis
alignments between private and social costs/benefits, all of which 
complicate the interpretation and applicability of research findings. 
Second, applied BI research relies on an inductive approach that em
phasizes experimentation and piloting. These challenges underscore the 
need for carefully designed experiments that minimize bias and accu
rately isolate the causal effects of interventions, particularly through 
appropriate counterfactuals or control groups. Notably, recent studies 
demonstrate an increasing and more consistent use of randomized 
control trials (RCTs) to establish the causal impact of BI interventions.

Our review points to the importance of aligning academic and public 
objectives as this field evolves, in line with another recommendation in 
the NASEM report that calls on governmental bodies to integrate 
behavioural experts into policy development by creating structures that 
foster collaboration between policymakers and researchers, enabling the 
design, implementation, and evaluation of BI-based policies. Not only 
can academic involvement support the entire BI policy cycle, whether 
analyzing problems and identifying which behavioural aspect may be 
amenable to BI interventions (“behavioural mapping”), designing and 
testing those interventions, or examining pilot results and revising the 
intervention, but it can also improve knowledge sharing and adherence 
to ethical standards. Although the results of the OECD 2016 Behavioural 
Insights Case Study Survey (OECD, 2017a), based on 159 case studies,9

do not indicate that ethical concerns hinder BI policy implementation, 
they underscore challenges related to transparency and, in particular, 
limited access to the underlying research.

Being data-driven and context-specific, BI research often falls short 
of capturing the complexity of human life, a shortcoming not unique to 
this field. However, this very complexity suggests that combining policy 
approaches may be the strategic way forward, and how BI tools interact 
with and reinforce traditional policy instruments such as incentives and 
regulations remains a key question. This blending may be particularly 
appealing when policy goals require substantial behavioural shifts that 
entail significant costs (e.g., the purchase of an electric car), for which 
financial incentives tend to be more effective. Nonetheless, financial 
tools can also produce rebound effects (e.g., Seebauer, 2018), and BI 
interventions that strengthen environmental awareness and values can 
help mitigate these unintended consequences, especially in the absence 
of evidence that environmental attitudes diminish the effectiveness of 
policies based on external factors (e.g., Taube et al., 2018).

Other challenges in BI applications stem from the context specificity 
of the experiments informing interventions and offer fertile ground for 
further exploration, including whether effects generalize across different 
issues and situations and whether they persist over time. The existing 
evidence does not support facile generalizations, a conclusion consistent 
with findings in the NASEM report, nor can it confirm the persistence of 
effects over time, although to a lesser extent. Nevertheless, the promise 
of BI policy interventions, even as complementary to traditional policy 
tools, rests on their ability to induce lasting shifts towards more envi
ronmentally sustainable choices. A primary reason for the current state 
of the field, as the recent OECD reports and this review share, is that BI 
applications for environmental goals have so far privileged energy 
consumption situations (both conservation and efficiency). While this 
emphasis likely reflects practical considerations (e.g., more viable 
empirical assessments due to the ease of monitoring energy consump
tion and individual choices), fully realizing BI’s potential entails 
expanding its application to other critical areas of environment-based 
consumption, including water use, personal transport, and waste 

9 The 159 case studies come from 60 institutions across 23 countries, a UN 
agency, the UNDP, and the World Bank. Most studies are from UK (about 25 %), 
followed by Australia (about 9 %) and Canada (about 8 %).
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management, as well as to organizations as collective decision-making 
entities.

Finally, while individual-level factors (e.g., preferences, values, 
socio-demographic characteristics) may contribute to contextual varia
tion giving rise to different effects of the same BI interventions and 
methodological differences (e.g., hypothetical versus real setup) may 
lead to impact heterogeneity, there are other more general consider
ations that affect the success of these policies. An important priority for 
future research is to systematically analyze the conditions that favour 
positive outcomes and accordingly classify environmental objectives, 
recognizing that these conditions may differ across nudge types. For 
instance, individuals may be more responsive to BI interventions when 
environmental goals are specific, measurable, and achievable, making 
increased recycling a more feasible behavioural change than full 
decarbonization.

6. Concluding remarks

Motivating this paper is the overarching question of how behavioural 
insights can inform approaches to managing human impacts on 
ecological systems. To answer it, we conduct a systematic review of 
empirical research testing the application of BI to environmental sus
tainability over a 15-year period (2008–2023), prioritizing studies with 
strong citation impact and rigorous methodologies. Our findings 
confirm that BI interventions offer significant potential to complement 
traditional policy tools by leveraging cognitive tendencies, social norms, 
and environmental contexts to promote sustainability without restrict
ing individual choice. However, we also find that the effects of BI in
terventions vary considerably by context, often diminish over time, and 
sometimes lead to unintended behavioural responses. These complex
ities underscore the need to embed BI systematically within the policy 
cycle, ensuring continuous evaluation, adaptive refinement, and align
ment with broader sustainability objectives.

BI strategies generate the greatest impact when policymakers 
implement them as part of an integrated policy framework rather than in 
isolation. The success of any given intervention depends not only on its 
behavioural design but also on its interaction with intrinsic motivations, 
structural constraints, and pre-existing environmental values. When 
aligned with regulatory measures and financial incentives, BI becomes 
substantially more effective. Overreliance on any single policy 
tool—behavioural, regulatory, or economic—risks producing unin
tended consequences, including rebound effects. Achieving sustained 
impact requires deeper understanding of the causal pathways behind 
behavioural change (e.g., habit formation or longer-term investment in 
capital stock). Policymakers must recognize, support, and optimize 
these pathways if they are to ensure long-lasting change.

Beyond shaping individual decisions, BI interventions intersect with 
institutional and governance structures. Many behavioural mecha
nisms—especially those grounded in social norms—resonate with in
sights from institutional economics, which emphasize the role of formal 
and informal institutions in shaping individual and collective decisions. 
While this review assesses BI interventions independently of regulatory 
settings, future research must examine how governance frameworks 
condition the persistence, effectiveness, and scalability of behavioural 
strategies. Identifying how institutional environments shape the dura
bility of behavioural change is critical to improving BI’s long-term 
effectiveness, particularly when addressing systemic challenges that 
require coordination across multiple actors.

Expanding the application of BI beyond energy conservation is likely 
to generate meaningful insights and practical benefits. Future work 
should explore its relevance across additional environmental domains, 
including water use, waste management, and sustainable transport. 
Equally important is a shift in focus from individual behaviour to col
lective patterns within organizations, firms, and public institutions. 
Many environmental problems arise from structural or organizational 
behaviours, not simply individual choices. Understanding how BI can 

influence these broader dynamics is essential to realizing its full policy 
potential. As BI continues to gain traction, ethical considerations must 
remain central. Policymakers must ensure that interventions preserve 
autonomy, avoid manipulation, and sustain public trust. Transparency 
in implementation, accessibility of research, and collaboration between 
researchers and policymakers will be vital for refining BI tools and 
maximizing their social legitimacy and impact.

Governments in many developed countries have already committed 
substantial resources to BI-informed sustainability strategies. Since the 
late 2000s, institutions such as the U.S. Office of Information and Reg
ulatory Affairs and the U.K.’s Behavioural Insights Team have used BI to 
shape policies on energy efficiency, emissions reduction, and environ
mental conservation. This growing policy presence reflects both the 
demonstrated effectiveness of BI and its political acceptability, as stra
tegies that preserve individual choice tend to encounter less resistance 
than coercive regulatory measures. However, BI’s success will ulti
mately depend on whether policymakers ground interventions in 
rigorous empirical research (randomized controlled trials, in particular) 
and adapt them to diverse social and economic contexts.

Despite the challenges and limitations of behavioural interventions, 
our findings demonstrate their considerable potential for advancing 
sustainability goals. When thoughtfully designed and strategically 
implemented, BI strategies offer a powerful and politically feasible 
approach to driving environmentally responsible behaviour. Going for
ward, continued experimentation, interdisciplinary collaboration, and a 
strong commitment to evidence-based policymaking will be essential to 
realizing the full potential of behavioural insights in the context of 
environmental sustainability.
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