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Introduction

Introduction
The environmental challenges facing us are striking. Whether it is the threat of the sixth mass extinction or global
climate change, these challenges can seem fundamentally intractable. What links nearly all present environmental
problems is their root cause: human behavior (Foley et al., 2005; IPCC, 2018). Yet this cause also presents a
solution: to address these challenges, humans must act differently (Schultz, 2011). In other words, environmental
problems are behavioral problems, and environmental solutions must also be behavioral solutions. Whenever one
approaches developing an environmental program, what they are doing is developing a behavior change program
(Cowling, 2014).

Behavior Change Levers for the Environment
Even when not explicitly identified, changing behaviors have long been at the core of delivering environmental
programs. Historically, there have been three main levers pulled for changing behavior: shifting material incentives,
promulgating rules and regulations, and providing information to actors.
Shifting material incentives involves increasing or decreasing the costs, time, or effort for doing a behavior. This
lever has its roots in neoclassical economics, where an actor is assumed to respond to only the material incentives
for engaging or not engaging in a specific behavior. Standard methods for shifting incentives include enforcing
penalties for non-compliance with rules, providing rewards for positive behavior, or making a target behavior
materially easier, such as removing time friction or promoting substitute actions.
Passing rules and regulations that promote or restrict a behavior is perhaps the most commonly used strategy for
achieving environmental outcomes. Rules and material incentives often work together, but each can exist without
the other. For example, a seller might offer an incentive to purchase a product without any legal requirement.
Similarly, laws and rules can be passed without their enforcement shifting the material incentives. Even without
enforcement, rules can shift behavior due to people having a general preference to conform to rules even without
positive or negative sanctions (Funk, 2007) or where rules convey factual or social information (Sunstein, 1996).
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Providing actors with information has also been a common tactic
in traditional environmental programming, including explaining
what the desired behavior is, why it is important, and how to
engage in it. Informational programs implicitly assume something
similar to the information deficit model; the lack of change in
someone’s behavior is assumed to be because they do not know
key information, rather than psychological or socio-contextual
factors (Burgess et al., 1998).
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While these levers can be successful at changing behavior, they
have also been well-documented as generally insufficient for
E
E
changing behavior on their own (Cinner, 2018). Environmental
RULES &
behavior change program designers have recently expanded their
R E G U L AT I O N S
toolkit to include a more comprehensive set of levers for shifting
behavior and achieving environmental outcomes. These levers are
Figure 1. Rare’s Levers of Behavior Change Framework
choice architecture, emotional appeals, and social influences. These
(Rare, 2020)
three novel levers, along with the three traditional levers, represent
the Behavioral Lever Framework for categorizing behavioral interventions in the environmental field (Rare, 2020).
Using choice architecture means constructing an actor’s choice environment without changing the value of said
actor’s underlying options. This lever deviates from the more traditional levers by not assuming that actors are solely
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influenced by their rational deliberation, but also how a choice is presented to them. There are many ways in which
a designer might construct the choice environment. These include prominent strategies such as directing attention
by increasing salient features or changing what outcome occurs by default, using timely moments to prompt action,
and providing decision aids that encourage short- or long-term decision making.
Emotional appeals function differently by changing how an actor feels about a set of options. Humans like to believe
that they deliberate over all of their decisions, yet emotions often drive our decisions. Emotional appeals can include
messaging that makes the behavior feel consistent with the target actor’s core identities and values or encourage
the actor to experience a particular emotion known to result in a particular behavioral pattern.
Finally, leveraging an actor’s social networks and influences is an effective behavior change strategy. Social
influence strategies involve understanding how an actor relates to others in their social system, including those with
power and prestige, and leveraging these dynamics to support changes in the actor’s behavior. Changing behavior
in this way often includes social learning, making behavior more observable, or shifting social norms by changing an
actor’s expectations for what others in their reference network are doing or think is right or wrong.
These novel strategies complete the six levers of the Behavior Levers framework. These levers provide a typology for
categorizing the majority of existing behavior change interventions, often delivered in combination rather than isolation.1
The logic, ethics, and effectiveness of behavior change programming across these levers have been an intense
subject of research. This work has mainly been conducted from the behavioral science perspective, which focuses
on the cognitive processes affecting how individuals make decisions, and the social science perspective, which
focuses on how social structures shape an actor’s capacity and interest in adopting a behavior.

The Behavioral Science Perspective
While there are many different definitions of behavioral science, we focus on the systematic study of human
judgment and decision making. This research has been conducted by those working in several fields but is most
commonly associated with psychology and behavioral economics. This perspective tends to take the individual actor
as the central unit for analysis and understanding behavior.
The roots of what is now commonly known as behavioral science can be traced to rational choice models in
neoclassical economics and the inability of those models to account for the decisions people often make. These
systematic deviations from rational choice models are known as biases, which result from people applying cognitive
heuristics to solve real-world decision problems (Tversky & Kahneman, 1974).
Research in this field focuses on the decision processes that affect how an actor is making a particular decision.
These processes are often described as falling into two broad and simplified categories. The first mode is quick
and automatic and is more likely to be driven by an emotional reaction. The second mode of thinking more closely
approximates rational choice models. This way of thinking is often slow and deliberate, and the decision-maker
is generally conscious of this mode. These two groups of processes are often labeled as System 1 and System 2
(Stanovich & West, 2000). Research in the behavioral sciences primarily focuses on documenting the mechanisms
underpinning System 1.
Researchers have documented a host of deviations from rational choice models in decision making and the
cognitive processes underpinning them. The most extensive set of this work has been conducted in contexts where
people face some risky decision, where an outcome could end up going better or worse than their current state.

1

For a more exhaustive list of the strategies in each of lever category, refer to Rare, 2020.
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One pattern is loss aversion, where people feel a loss more strongly than a similarly sized gain. Another is risk
aversion, where people prefer a sure thing over a risky proposition, even when the risky proposition is likely to return
even more. A third is ambiguity aversion, where people prefer to choose options where they know the likelihood of
the different outcomes, even when they are guaranteed to do worse. Many of these findings have been replicated
frequently and cross-culturally (Ruggeri et al., 2020).
This research has also documented an effect called status quo bias, a general tendency for people to keep doing
what they have previously done, even when not in their best interest (Kahneman et al., 1991). This bias describes
how habitual behaviors persist but also why it is difficult to form new habits that are inconsistent with one’s
previous status-quo.
While behavioral science researchers generally take the individual as their unit of analysis, this does not mean
researchers ignore social influences. A large body of work on social preferences has documented how people—
unlike what would be predicted by a selfish economic model—care deeply about what those in their social network
do, believe, and receive. While early research attempted to identify universal social preferences (Fehr & Schmidt,
1999), these social influences differ dramatically across cultural contexts (Henrich et al., 2005). Behavioral scientists
now primarily focus on the cognitive mechanisms that result in a particular pattern of behavior within a social
context. For example, social norms describe where an individual’s actions are influenced by their beliefs of what
others are doing and what others think they should be doing (Bicchieri, 2016). The fact that these expectations may
be different for different social groups, and different for individuals having different reference networks within a
social group, allows for the varied social preferences we see among people of different social groups.
Behavioral science insights have recently been deliberately incorporated into behavior change program design,
including at the bilateral, national, and regional levels of government and non-government entities (Whitehead et
al., 2019). Many applications of behavioral science have been to design a choice environment to nudge people to
perform behaviors in their interest (Thaler & Sunstein, 2009). Nudges are intended to be consistent with libertarian
paternalism, where each person’s actual choices are not restricted, but their environment is designed to encourage
a particular behavior. Nudges are often subtle changes, such as shifting the default offering or making one choice
more salient. However, nudges represent only one area of the application of behavioral science to behavior change.
Other applications of behavioral science incorporate rich insights from the program’s target actors. They also often
involve shifting entrenched social norms, such as encouraging the adoption of toilets (Ashraf et al., 2020), reducing
female genital cutting (Evans et al., 2019), or encouraging treatment adherence to painful drug regimens like those
used to treat tuberculosis (Yoeli et al., 2019). This latter set of interventions differs from traditional uses of nudges
by addressing actors as members of a community rather than narrowly as individuals, being more overt about the
intervention itself, and often targeting socially constructed practices.
In summary, the behavioral science perspective has studied how individuals make decisions, concentrating on the
ways human behavior deviates from the predictions of rational choice models. The field has documented various
biases that result from people relying on cognitive heuristics for making decisions, many of which are the result
of quick, implicit, and sometimes emotional processes rather than slow deliberation. While this work analyzes
decisions from the perspective of the individual, it also investigates social influences, showing how people process
their social environment and then apply it to their choices. This work has recently been adopted into behavior
change program design across various institutions and levels of decision-makers, sometimes within the framework
of nudges and larger-scale behavior change campaigns that often target more entrenched behaviors.

The Social Science Perspective
While there is no single definition of social science, in this review, we take it to be the study of the relationship
between social structure and decision making. The fields most associated with this research include anthropology,
sociology, political science, and human geography.
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This perspective recognizes that individuals do not make their decisions in a vacuum. Instead, social science puts
social structure into primary focus. This includes how that social structure defines an individual’s social identities
and social roles, as well as how an individual’s actions can feedback into shaping the social structure for themselves
and the network in which they are embedded. From this perspective, this feedback system of socially defined
identities and roles create the foundation for individuals to make choices (Popitz, 1972). While identity is often
thought of as how individuals see themselves, the social sciences point to an even more critical component: the
bidirectional relationship between how others perceive an individual and how that individual behaves. Common
identities and accompanying roles addressed in the social sciences include gender, race, ethnicity, socio-economic
status, and various culturally specific positions of power through prestige and authority. Both formal rules, such as
laws, and informal rules, such as social norms, can dictate directly and indirectly how individuals of certain identities
can or must behave, with that behavior then feeding back into socially defining those same rules (Hechter et al., 1990).
It is important to note that an individual can rarely, if ever, be reduced down to a single identity. For example, an
individual might be both a woman and of a particular ethnicity. Their sum identity is reflected in the intersection
of these various identities (Crenshaw, 1989). Understanding what intersections an individual inhabits is critical for
understanding their behavior, as the social rules governing their actions apply differently for different intersections.
For example, while women might generally be given minimal autonomy to make farming decisions, older women
might have significantly more independence, pointing to the possible importance of the intersection of age and
gender in understanding an individual’s ability to act (Carr & Owusu-Daaku, 2016). There are various combinations of
identities, and researchers have cautioned against the essentialization of an individual through a particular identity.
Much of the research in the social sciences has focused on how these various instances of social difference affect
how a social group may restrict or enable agency through different forms of rules, and how those rules are socially
constructed. Agency can be defined as the ability to make decisions to achieve one’s current and future goals
(Petesch et al., 2018). Indeed, agency is not distributed equally across populations; marginalized and lower-status
groups experience less agency and decision-making power in society. This further results in groups having different
abilities to make changes in their own lives or affect broader social systems. Some of these effects may be obvious
on first observation, such as only men allowed in a particular space. Others may be far more subtle but can have
major implications for behavior change. For example, female farmers in South Africa have less autonomy in setting
their schedules, meaning they cannot make time to listen to scheduled radio broadcasts for agricultural forecasts
(Archer, 2003). While research into the relations between different identity groups often focuses on where they
“result in contradictory interests, imperatives and expectations” (O’Shaughnessy & Krogman, 2011), differing social
groups may also mutually reinforce each other in complementary ways. For example, in eastern African bushmeat
hunting, women reinforce hunting by men through encouragement and praise, plus benefit from their successes
(Lowassa et al., 2012).
Scientists across the social and environmental sciences have been expanding the models we use that incorporate
agency by going beyond individual actions to include strategic, political, and collective agency. This also aligns with
shifts away from purely rational-actor models or Integrated Assessment Models that rely on narrow assumptions
about human behavior. Such concepts help researchers explain and operationalize the influences humans can
have on transforming systems, such as those required for global environmental change. For example, groups with
greater agency tend to be those with greater wealth and those contributing more greenhouse gas emissions in daily
activities. This has implications for how designers and scientists perceive leverage points within a system to change
existing structures (Otto et al., 2020).
While different forms of relations exist, social scientists have found power between individuals of different social
roles to be a particularly strong explanatory force for understanding human behavior. While analyzing these power
dynamics within a community can be a fruitful lens, social scientists have also frequently applied this lens to
the wider social system outside a given community. This often includes power dynamics between the behavior
change implementer, such as a government agency, and those impacted by it. A social science lens can shed light
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on phenomena such as why communities surrounding natural reserves area may refuse to comply with hunting
regulations (Strong & Silva, 2020), or why someone might comply with an intervention designed to preserve free
choice, even when the individual would not otherwise wish to comply (White, 2013).
Social scientists recognize that individuals are not just subject to social structures, but that they constitute those
social structures as well. This creates feedback loops where one actor’s behavior makes up another’s social context.
This can result in systems-level emergent properties, where the behavior of each individual can fundamentally only
be understood by taking into account the behavior of the other actors in the system. This includes social tipping
points, where changes among a minority can result in rapid group-wide changes in beliefs or behavior (Granovetter,
1978; Schelling, 1978). This work has been extended to understand how behavior adoption diffuses through social
networks, in which each individual adopts a behavior only when a sufficient set of surrounding connected others do
the same (Centola & Macy, 2007).
Taking this social-systems viewpoint often highlights the unintended consequences of a behavior change
intervention that an individual-focused standpoint might miss. For example, interventions might have achieved their
intended behavioral and environmental impacts but had negative impacts as well. Social scientists have pointed
to unintended effects of strengthening bureaucracies (Ferguson, 1994), creating informal lines of employment
such as interpreters and fixers (Jeffrey, 2010), or even undermining traditional authority structures (Beall,
2010). Understanding the totality of consequences has implications for how social scientists approach program
assessment. They focus not only on the behavioral and environmental outputs but also on assessing any social
impacts, intended or not, positive or negative, that may result.
The social sciences present a unique opportunity to evaluate the ethics of behavior change programming. One
common but ethically questionable element of behavior change programming is its often top-down nature, where
local stakeholders have no input into the programs they experience. As a result, programs can fail to recognize local
communities’ rights or simply be ineffective. A designer’s lack of local knowledge results in a program being illsuited for its target actors (Hansen, 2018). Because of their rich focus on the various identities among target actors,
the social sciences have raised ethical concerns over the equitable distribution of a program’s costs and benefits.
While programs are often evaluated by estimating the average treatment effect for the entire population, the social
sciences have focused on disaggregating these results to reveal disparate impacts.
Social scientists have further found justification to criticize the ethical nature of “nudge” style behavioral
interventions, which are often invisible to target actors. Designers of this style of intervention often argue that their
solutions preserve free choice and are not coercive. However, social scientists have pointed out that those subject
to these interventions find a lack of disclosure to violate their autonomy, whether or not the designer finds it freechoice-preserving (White, 2013). Social scientists have also identified that these interventions rarely change the root
structures of systems and problems they seek to address, even when they account for the social system in which
they are deployed (Feitsma, 2018).
In summary, the social science perspective focuses on the actor as both the product and creator of their social
context, rather than as an individual. This view recognizes the importance of the various social identities that an
actor might have and how those identities dictate their position in the social system that defines their ability to
adopt a behavior. By analyzing this system as a whole, a social science perspective can identify various ways in
which actors might influence each other. These include power, allowing some to restrict the choices of others,
or reinforcement, where some support others’ ability to act. In the context of behavior change programming, this
view can provide a critical lens on how powerful organizations, such as governments or NGOs, may, sometimes
inadvertently, coerce target actors into compliance, which is ethically dubious. By looking at the total social
system, this view recognizes the commonly inequitable distribution of costs and benefits from behavior change
programming, often tying those inequalities to existing inequalities in the social system.
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Review Focus and Scope
Presented this way, behavioral science and social science may appear quite different. However, both disciplines
aim to explain human behavior and interaction. Instead of seeing them as fundamentally different, we argue that
behavioral science and social science are best understood as two levels of analysis that exist on a spectrum
(See Figure 2). This spectrum ranges from the most cognitive explanations of decisions existing entirely within
the individual to the most abstract descriptions of social interaction focused solely on the system in which those
individuals are embedded. Many sub-disciplines exist closer to the middle of this spectrum, blending these two
perspectives, such as social psychology, cultural psychology, cognitive anthropology, and network analysis. By
embracing this entire spectrum of behavioral and social science, we better understand human behavior as a whole.

Behavioral
science

Social
science

Psychological
state

Socio-cultural context

In this review, we aim to identify how these
perspectives can be applied to understand existing
behavior change interventions designed to address
biodiversity conservation, climate mitigation, water
management and conservation, waste management,
and land management. For each of these topic areas,
we review empirical evidence for behavior change
programs targeting behaviors in each of these
areas. We include evidence that provides empirical
analysis on the effect of interventions designed to
change these behaviors, as well as evidence for the
psychological, material, and socio-cultural barriers
and motivations for their adoption. This includes
evidence from the behavioral and social sciences,
as well as non-disciplinary evaluations, and consists
of both qualitative and quantitative analysis across a
variety of measurement paradigms.

Environmental context

We then provide an analysis of that evidence in three
areas. First, we review the evidence’s strength for
Figure 2. The interaction of behavioral and social science in understanding
changes in the target behavior, including the internal
human behavior. Behavioral science focuses on understanding an actor’s
validity, external validity, and geographic spread
psychological state, whereas social science focuses on understanding the
socio-cultural context for that actor. Both are necessary for understanding
of the interventions. Then, we identify behavioral
an actor’s behavior within a given environmental context. Changes to the
science insights demonstrated in the interventions
socio-cultural context, environmental context, or actor’s behavior create
or gaps in the intervention logic that behavioral
feedback loops with one another.
science may elucidate. Last, we similarly identify
social science insights in the interventions, including
insights to help identify opportunities and gaps. After conducting this analysis for the five topic areas, we provide
an overall summary of these analyses to identify trends across the environmental field. We conclude by proposing
a framework for understanding how behavioral and social sciences can most effectively integrate into behavior
change programming to improve environmental outcomes further.
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Climate Mitigation
• Transportation
• Energy
• Food

Introduction
Climate change mitigation refers to human intervention to either reduce sources of greenhouse gas emissions
(GHGs) or enhance sinks that absorb these emissions (IPCC, 2014). Numerous comprehensive assessments of
the climate system conclude that increasing concentrations of anthropogenic GHGs have been the primary driver
of global warming since the mid-20th century (IPCC, 2014; UNEP, 2017). Transportation, energy consumption, and
food present some of the most significant opportunities to change human behavior to reduce carbon emissions
(Williamson et al., 2018). As a result, this topic includes interventions that encourage shared or alternative transport
methods, reduced and green energy usage, and low-carbon or plant-rich diet options.

Analysis Highlights
• Many target actors already value and intend to engage in climate mitigation behaviors, but their
behavior does not follow. Interventions that employ choice architecture to draw attention and
use saliency are particularly relevant and effective in this context. These solutions help actors
to align their values, intentions, and actions.
• Climate mitigation interventions tend to neglect infrastructural constraints. While an actor may
be motivated to pursue sustainable transportation or green energy solutions, the infrastructure
and resources must also exist (e.g., available transit routes, restaurants that offer plant-rich
dishes) for them to change their behavior.
• Differences within groups of target actors translate to variable effectiveness of behavioral
interventions. This is clearest for social comparison and framing interventions where the
motivations and responses to climate mitigation are different for different genders, value sets,
or socioeconomic statuses. Designing for these differences is key to broad effectiveness.

Transportation
With growing urban populations and increased mobility, more people are relying on personal and public transport
to get to their destinations. This creates significant opportunities for either many more vehicles on the road or
increasingly efficient and low-carbon transport options. The behavior change interventions in this section target the
adoption of these greener transport options.

Increasing carpooling and public transit: Planning, commitment, and timely moments
Highlighting transport information and encouraging the deliberate planning of car trips has been demonstrated to
be quite effective in reducing car usage (Bamberg, 2002; Eriksson et al., 2008; Jakobsson et al., 2002). Pairing
these commitments mechanisms with non-monetary incentives such as free public transportation has also been
successful (Bachman & Katzev, 1982; Fujii & Taniguchi, 2006; Katzev & Bachman, 1982; Thøgersen, 2009).
In Germany, a 2006 study found that by offering habitual drivers a free public transportation ‘try-out’ period,
municipalities could effectively decrease car use, particularly when pairing this free ‘try-out’ with a personal
commitment from users (Matthies et al., 2006). In Japan, a review of interventions that rely on travel feedback to
encourage non-automotive travel found that these programs were particularly successful when participants had to
make a personalized behavior plan (Fujii & Taniguchi, 2006). In fact, across the ten travel feedback programs that
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Fujii and Taniguchi review, they found that such interventions reduced car use by 18%, increased public transport by
50%, reducing participants’ overall CO2 emissions by about 19%.
Another way of ensuring that intentions translate into action is to use personal commitments in conjunction with
descriptive norms. In a Canadian field experiment, researchers paired a commitment to reduce vehicle use with
norm information that informed research participants of others’ successful efforts to reduce their vehicle use
(Kormos et al., 2014). Compared to participants who received no such message, those who did receive a message
reduced their vehicle use by approximately five times. Interestingly, norms messaging decreased private vehicle
commutes, but not non-commuting trips—likely because, as others have suggested (Eriksson et al., 2008),
normative interventions have a stronger pull on habitual choices (like people’s daily commutes). Likewise, for many,
the commuting trips were much easier to do via public transport than less habitual, non-commuting trips.
Unfortunately, not all interventions using personalized travel plans have been successful. For example, while the
above studies do offer significant positive results, often these are small or limited to those drivers that already
intend to reduce their car usage (e.g., Eriksson et al., 2008; Matthies et al., 2006). There is also some evidence
that this approach may backfire, leading some drivers to reduce their environmental conscientiousness (Tertoolen
et al., 1998). A series of interventions led by Kristal and Whillans (2020) found that neither sending letters, emails,
offering a 1-week free bus trial, sending follow up letters, or emailing personalized travel plans to drivers had any
effect in reducing car commutes. They also highlight the various barriers that planning and nudging may not have
overcome. These include the relationship between driving and perceived autonomy in the United-States and the fact
that drivers may simply not want to talk with employees they do not know. Most important, however, is that the
target behavior may not have been consistent with individuals’ self-interest—a core, yet often overlooked, principle
of nudging.
It is important to consider both refinements and alternatives to the above interventions. One strategy has been
to target participants in moments of transitions, such as moving homes (Verplanken & Roy, 2016). For example, a
study on university employees in the UK found that if a person who is concerned about the environment moves
house, they become less likely to use a car to commute than environmentally concerned non-movers (Verplanken
et al., 2008). Designers have leveraged this insight for program development, finding interventions to be particularly
effective right after the actor moves between towns (Bamberg, 2006). Receiving information on the new town’s
bus system, personalized travel plans to access shopping areas, and a free 1-day ticket to use the bus led to 47%
uptake of public transpiration, as compared to 18% in the control (see also, Dai et al., 2014).
Studies of transportation patterns across demographics reveal how difficult it is to design a single intervention to
address the needs of a diverse set us users. For carpooling behavior, for example, there are very different needs
across age groups as well as gender. Older people are risk-averse and care more about nearby meeting points,
vehicle condition, knowing other riders, and alternative backup transportation plans. Women are most concerned
about safety and cost (Wilkowska et al., 2014). For personal car use, once again, gender trends prevail. Due to
differing social roles, men tend to travel primarily for reasons related to work, where women travel according to
their role as caretakers in the family. Men’s trips are shorter and direct, where women’s are longer and involve more
stops, known as “trip chaining.” As a result, both genders have quite different transportation needs, often requiring
differing interventions to address (Root & Schintler, 2003).

Promoting alternative and efficient transport: Social norms and appealing to values
Instead of appealing to convenience and new habits, messaging campaigns that reframe transport options or
leverage social influences are also effective at reducing car use. In 2007, Beale and Bonsall attempted to use
marketing materials to address an overly negative public perception of the bus system in Leeds, UK. After their
first campaign, they found that the marketing materials had encouraged bus use among those users who already
took the bus: people who already liked taking the bus and women. Men, on the other hand, significantly decreased
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their use of public transport, as did infrequent users and people who already disliked the bus. To address this, the
researchers launched a second campaign where they reframed their message for those people who did not usually
travel by bus. The second campaign acknowledged that the car was probably the first choice for some trips, but that
the bus could also be more convenient for other trips. While the first campaign had seen a reduction of bus usage
in men, the second led to a significant increase for men and recent bus users. This message aligned better with
some people’s perception of public transport and therefore was more successful in changing behavior for the target
population (Beale & Bonsall, 2007).
In Malmo, Sweden, municipal officials also made behavior more personal in their campaign to encourage bike use
(Hörlén et al., 2008). Building off its main slogan, “No ridiculous car trips,” the campaign asked residents to submit
written accounts of when that had driven unnecessarily to a location. The city also gave small gifts to cyclists as a
thank you for choosing to bike and brought awareness to the convenience and speed of cycling by having cyclists
time routes around the city. A year after the campaign, 75% of residents still reported they remembered the
campaign’s message, and 15% reported a change in their driving behavior. The city of Malmo saw an increase in
the number of cyclists, and 12,000 residents made fewer short trips by car. The combination of strategies here was
effective in reinforcing positive attitudes around biking.
Beyond decreasing car usage, interventions as simple as ‘reframing’ the metric used to measure a car’s efficiency
could be applied to encourage consumers to purchase more energy-efficient vehicles. In the United States, where
the fuel-efficiency of a vehicle is conveyed via the ‘miles per gallon’ unit (MPG), a reasonable alternative would be
to use gallons per 100 miles (GPM). Where MPG allows people to estimate the range of their vehicle on a full tank
of gas, GPMs are better at conveying the quantity of gas used for a given trip (Larrick & Soll, 2008). Further, MPG
does not offer a linear measure of fuel efficiency as it does for range, since the metric has to be converted. For
example, replacing a car that gets 12 MPG with one that gets 14 MPG saves more fuel than replacing a car that gets
28 MPG for one that gets 40 MPG over the same distance (p.1593). Testing this directly, Larrick and Soll presented
survey respondents with one of two scenarios: i) a choice between replacing 100 vehicles that get 15 MPG with
vehicles that get 19 MPG, or replacing 100 vehicles that get 34 MPG with vehicles that get 44 MPG; or ii) replace
100 vehicles that get 6.67 GPM with vehicles that get 5.26 GPM, or replace 100 vehicles that get 2.94 GPM with
vehicles that get 2.27 GPM. In the first scenario, only 25% of respondents chose the first option, which offers
relatively lesser MPG gains but that reduces fuel consumption considerably. In the second scenario, 64% percent of
respondents chose option one—an increase of 39%. GPM appears to make fuel-consumption easier to understand,
explicit, and allows consumers to easily estimate cost-savings relative their gas usage.
Alternatively, rather than reframing the metric that leads to problem behaviors, practitioners can reframe problem
behaviors themselves, such as encouraging more efficient use of the car. Bolderdijk et al. (2013), for example,
found that marketing campaigns often promote energy conservation using economic rather than environmental
arguments, but people much prefer to see themselves as ‘green’ rather than ‘greedy’ (Bolderdijk et al., 2013, p.2).
Using this to inform a field experiment, the team tested four different sandwich-board messages to encourage
US drivers to collect a free tire-check coupon while refueling: an environmental one, an economic one, a safety
appeal, or a neutral, control message. Over the span of 22 observation days, Bolderdijk et al. found that drivers
took significantly fewer coupons after seeing the economic message (0 percent) as compared to the environmental
one (8.7 percent). In a similar study, Yeomans and Herberich (2014) conducted a field experiment at a US gas
station where they looked at six different interventions to combat ‘tire-pressure neglect’ of drivers with low
tire pressure. These interventions leveraged various combinations of information and social norms, paired with
monetary incentives and social pressure. Out of these combinations, the study found that the impact of social
norm messages (i.e., telling customers that 70% of people drove with under-pressurized tires) greatly depended
on the accompanying incentive. When paired with social norms, monetary incentives (like waiving the pump fee)
decreased the likelihood that someone would inflate their tires, but pairing the norm with an attendant’s offer to
help reliably increased this likelihood. While the perceived benefits of inflation may still have been too low for people
to do it on their own, the added social pressure of a personal request was able to drive behavior change.
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Encouraging the adoption of electric vehicles: Social norms and reducing uncertainty
In contexts where personal vehicle-use is necessary, entrenched, or required, encouraging consumers to adopt
plug-in electric vehicles (EVs) allows drivers to maintain their autonomy while offering benefits to the wider
community, such as reducing CO2 emissions and air pollution. Still, many psychological and social barriers stand in
the way of mass EV adoption. Around the world, high costs, range anxiety, and lack of vehicle choice are commonly
associated with lower intentions to switch from internal combustion vehicles to electric ones (Egbue & Long, 2012;
Kim et al., 2017; Park et al., 2018). There are also concerns as to the charging infrastructure and energy-efficiency
of EVs, particularly when the electricity generated to power them still relies on fossil fuels (Degirmenci & Breitner,
2017; Egbue et al., 2017).
Regional and cultural differences determine how much target actors weigh the above concerns: in China, for
example, consumers are less resistant to non-hybrid, plug-in EVs when compared to an American audience
(Helveston et al., 2015). Chinese consumers are often first-time buyers and have no previous experiences with
either type of vehicle; however, they do have experience with plug-in electric bikes. An inexpensive and far-reaching
public train system also allows Chinese consumers to be less reliant on their personal vehicles when wanting to
travel long distances. Air pollution is also an important difference between markets: the higher the particulate
matter (PM2.5) concentration in Chinese cities, the higher the sales volume of plug-in EVs (Guo et al., 2020).
While far from exhaustive, the above serve to highlight the concerns that policies seeking to increase EV
adoption should target. Policy-makers have also found that providing benefits to EV drivers could encourage
adoption: incentives like bus or transit lane access, toll-free parking or road access, as well as improving EVrelevant infrastructure all contribute to higher EV adoption rates (for review, see Hardman, 2019). Alternatively,
behavior change practitioners may use behavioral levers to sway consumer decisions. In Italy’s northeast
region, most material barriers to EV adoption are low, yet uptake remains stagnant. Researchers have found that
making future cost-savings more salient increases the likelihood of someone choosing an EV over an internal
combustion alternative (DellaValle & Zubaryeva, 2019). They also found, however, that providing participants with
a descriptive norm3 relative to EV purchasing in their region did not significantly encourage EV choice—likely
because the adoption rate was too low to meaningfully change people’s perception of the norm. A similar study
in Germany corroborates this result: descriptive norms about EV use in their region did not significantly influence
EV acceptance, but injunctive norms did (Barth et al., 2016). When asked directly, participants responded that cost
and environmental benefits were mostly driving their acceptance of EVs. Yet, survey results suggest that people
are significantly influenced by both what they perceive others would approve of and what they perceive others
would choose themselves (see also, Axsen et al., 2013; Cherchi, 2017; Thulin & Rakhimov, 2019). In a statedchoice experiment in Nepal, researchers chose to denote the air pollution impact of different kinds of motorcycles
using injunctive messaging (i.e., smiley faces for electric motorcycles and sad faces for internal combustion ones).
Compared to a group where such messaging was not used, 8.3% more participants said they would purchase an
electric motorcycle over an internal combustion one (Filippini et al., 2020).
As with many ‘green’ decisions, social norms have the potential to be powerful tools for change for EV adoption.
And while there remains little testing of behavioral interventions to increase EV adoption in low-income countries,
evidence suggests such approaches are likely to be successful. Al Mamun et al. (2019), for example, reports that
social norms are likely to be key in encouraging EV adoption in Malaysia. Researchers have made similar claims
regarding the EV market in India (Khurana et al., 2020). If practitioners can identify and encourage early adopters to

3

Several nations and subnational governments distribute visually distinct license plates to EV owners: the United Kingdom, Norway, California in
the US, and the provinces of Quebec and Ontario in Canada. No formal evaluation of their impact on consumer choice has been conducted, as
they are mainly used for law-enforcement to identify those cars that get access to certain transportation benefits, but the increasing number of
‘green’ license plates is likely to make more salient the increasing number of EVs on our roads. In other words, green license plates serve as a
dynamic norms message, particularly for ‘hard-to-distinguish’ vehicle models.
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interact with non-adopters and serve as social proof, interventions utilizing social norms are likely to become a good
strategy in developing markets (e.g., Seebauer, 2015).
Another encouraging area of investigation is in altering the point-of-purchase itself, such as factors that may
reduce EV adoption when consumers interact with the seller. For example, researchers have found that even in
Nordic countries where EV adoption is high relative to the rest of the world, car dealers were often dismissive
of EVs, misinformed customers, or neglected EVs as options altogether (Zarazua de Rubens et al., 2018). This
had a significant impact on buyers who rely on dealers’ knowledge and recommendations to make ‘informed’
decisions about EVs. A similar study in Ontario, Canada, found that a lack of EVs on-site for consumers to test was
a significant barrier to adoption (Matthews et al., 2017). The decision to purchase a vehicle is a significant one, and
so the provision of reliable information and ability for consumers to validate this information (through a test drive)
should be an important component of any behavior change strategy. The relevance of these findings is likely to
extend beyond Europe or North America, yet there is yet no published evidence of interventions being deployed that
target these barriers specifically.

Energy
In addition to transportation, energy use is one of the biggest contributors to greenhouse gases, both in the source
and amount of energy we consume. This section offers evidence of interventions that have aimed to change
behavior to increase green energy consumption and energy conservation.

Increasing green energy and energy efficiency: Defaults
One particularly effective way to increase energy conservation has been to leverage the ‘default effect.’ Put simply,
the default effect refers to the phenomena whereby pre-selecting options for decision-makers makes them more
likely to adopt and stick with that option. As a result, behavior change intervention designers have started using
defaults to affect energy use: for example, by making energy conservation schemes the norm when selecting
utility plans. An intervention seeking to increase green energy consumption for 40,000 German consumers did this
by swapping the typical ‘opting-in’ policy on green energy contracts to one where consumers were automatically
enrolled unless they ‘opted-out’ (Ebeling & Lotz, 2015). Though the green contracts were more expensive, the
new ‘opt-out’ condition led to ten times more subscriptions: 7.2 percent in the opt-in condition and 69.1 percent
in the opt-out condition. In the United-States, a similar approach was used to encourage the adoption of timebased utility pricing (Fowlie et al., 2017). While those who had to actively opt-in to the time-varying policy typically
reduced energy by 25%, only 20% of customers actively chose to do so. By comparison, over 90% of customers in
the opt-out condition remained in the time-based policy, although they only reduced their energy demand by 10%
during peak periods. Due to the larger number of people affected by the opt-out condition, the impact and savings
generated by the policy proved much greater, even with the smaller average amount of energy reduction.
Outside of households, researchers are also using defaults in buildings and offices. The OECD launched a
randomized controlled trial at their offices and found that a 1˚C decrease in the default thermostat setting (from 20˚C
to 19˚C) led to a reduction in the occupant-chosen settings by 0.38˚C on average (Brown et al., 2013). Importantly,
this was not the case if the decrease was larger (from 20˚C to 17˚C), suggesting that if the change was large
enough to be noticeable and/or uncomfortable, people would increase the temperature themselves. This raises
concerns about ensuring a default setting meets people’s needs and preferences.
Leveraging defaults in a way that truly preserves people’s freedom of choice is a constant debate amongst social
and behavioral scientists (Smith et al., 2013). While there are cases where defaults align with individuals’ stated
preferences (e.g., using energy-efficient lightbulbs; see Dinner et al., 2011), there are many cases where they do
not. For example, in Ebeling and Lotz’s study on green energy defaults, 100% of people who actively choose ‘green’
energy in the opt-in treatment were able to recall their decision. In the opt-out treatment, however, this number
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dropped to 84.13%. Similarly, only 60% of respondents who did not swap out of the American time-based pricing
policy could demonstrate that they effectively understood the electricity rates they were paying, as compared to
85% of those who actively opted-in (Fowlie et al., 2017).
Most recently, a study by Ghesla et al. (2020) found that defaults disproportionately affect lower-income relative to
higher-income households. Four years after a Swiss utility company had implemented green contracts as defaults,
residents with lower incomes, less education, and who did not own property were less likely than others to have
opted-out of the green default policy. As a result, low-income households were paying more than they would prefer
to for green energy, while high-income households were typically paying less than they were willing to for green
energy. Even higher-income households who were interested and able to pay for greener contracts did not know
enough about how to switch away from the default. Given the effectiveness and durability of defaults, 75 percent of
these households still had the default green contract four years after the intervention, ensuring the durability of the
unintended inequitable outcome.

Increasing energy conservation: Appealing to values
As we have seen previously, the use of defaults is one way of swaying consumer’s decisions. Reframing or
recontextualizing choices is another way. Where defaults rely on people passively going with the pre-selected
choice, framing allows behavior change intervention designers to encourage active choices in situations where a
default is less practical, or when the saliency of specific information could better inform consumer decisions. For
example, a study by Asensio and Delmas (2016) found that reframing US households’ energy conservation efforts
relative to their impact on human health (for example, reducing the risk of asthma or lung cancer) engendered
long-lasting energy savings of around 8-10%. For families with children, the health frame was even more effective
(Omar I. Asensio & Delmas, 2015). A study by Permana et al. (2015) further nuances understandings of family
energy use through gender differences. Regardless of a husband and wife’s income, when women are in control of
energy consumption, usage tends to be lower due to their greater concern with household expenses. Accounting
for this, energy interventions might focus on increasing women’s energy consumption decision making power, or by
targeting men as inefficient consumers.
In Germany, a survey study highlights how framing energy-saving behaviors in terms of their CO2 emissions
may also spill over to other climate-friendly behaviors (Steinhorst et al., 2015). Presenting the impact of unique
behaviors (like installing energy-efficient light bulbs, or reducing dryer use) as either cost-saving (in €) or CO2 saving,
Steinhorst et al. found that the environmental framing uniquely encouraged spillover behaviors by making people’s
pro-environmental goals salient, which then activated a general personal norm for climate-friendly behaviors (see
also, Spence et al., 2014). Where both environmental and monetary framings had a positive impact on energy saving
intentions, only the environmental framing—through its effects on people’s personal norms and perceptions of selfefficacy - affected other climate-friendly intentions.
Similarly, affixing energy-efficiency labels to appliances in stores reminds consumers to think long-term when
buying washers, dryers, dishwashers, etc. In the UK, labels with information on total lifetime running cost (in
addition to the more ‘ambiguous’ EU labels and kWh per year) led to the sale of washer-dryer appliances that were
0.7% more efficient on average than those bought in control stores without the label (Behavioural Insights Team
(BIT), 2014). There was no effect on washing machines or tumble dryers individually, though, likely because their
lifetime energy consumption was far smaller and less salient than for a combined washer-dryer.
An important aspect to consider when framing messages like energy-labels is that not every label is created
equal, and different people respond to these labels in different ways. For example, in European audiences, energy
efficiency scales and labels that use letters rather than numbers are generally better understood and lead to more
energy-efficient purchasing (London Economics, 2015). The evidence also suggests that the impact of a label’s
design is greatest for those who consider energy efficiency of low importance by making it simpler and more salient
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for those who would otherwise not take on the effort. Successful framing interventions must consider the needs
they are meeting (beyond just providing more information), the underlying motivations of their target actors, and
how best to deliver a message to make it most salient and relevant (Banerjee & Solomon, 2003).

Increasing energy conservation: Social norms and comparison
Beyond changes to the decision-making context and framing, social comparison is also a powerful tool for changing
energy behavior. For example, by comparing the energy use of one group of households to another, practitioners
create the ideal setting in which social expectations encourage energy-saving behavior.
In collaboration with the software company Opower, Allcott and Rogers (2014) studied the effect of providing
consumers with Home Energy Report where information about their energy usage was compared with their
neighbors’ energy usage. With a sample size of over six million customers, they found that those who received
comparative information over many months reduced their energy use by 1-2% (Allcott, 2011) and that these effects
persisted over four to five years, as long as the information was provided continuously on a monthly basis (Allcott
& Rogers, 2014). A more recent study found that using Home Energy Reports in conjunction with timely, salient
comparisons (e.g., when energy demands peak) could increase these energy savings even further from 2-4% to 7%
(Brandon et al., 2019).

Giving Feedback, Getting Energy Savings
Beyond monthly home energy reports, smart meters have increasingly become a way that
households can get real-time feedback about their energy usage. Several studies have found
creative methods of delivering this information to people while also learning insights about
maximizing user engagement (Buchanan et al., 2015). For example, home energy displays can pair
personal energy use information with social comparative or normative information (Kaaukauskas
et al., 2017). A two-year study of residential energy consumption found that normative feedback
was effective at reducing household energy use (De Dominicis et al., 2019). Energy feedback can
also be customized in the way that the amount of energy is conveyed, such as using numerical
or visual, ambient feedback. A Dutch study compared whether giving the number of watts
consumed was more or less effective than a lamp that would change color according to energy
consumption. The lamp condition led to a 21% decrease in energy use and was also easier to
understand than the numerical feedback (Maan et al., 2011). Overall, feedback interventions
perform best when they also engage users in a compelling way.

Looking to social influences beyond just comparison, a team of researchers looked at how leveraging reputation
could alter participation in energy demand response programs in California (Yoeli et al., 2013). They offered 1400
homeowners to opt-in to the program via a sign-up sheet with two randomized conditions. One required residents
to write their name and address on the public sheet (i.e., making individual conservation choices observable),
whereas in the other condition, participants used an anonymous code. After just a few days, the difference in
participation was significant: participation was nearly three times higher if neighbors could identify who had optedin rather than being anonymous. The researchers found that this effect was greatest for those whose reputation in
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the community mattered most: residents of apartment buildings (compared to those in houses), and homeowners
(compared to renters). This intervention was also much more effective than a monetary incentive of $25 to sign
up for the program, with researchers estimating that they would have needed to offer the equivalent of $174
per resident to have the same effect. This study showed the importance of observable decisions that have real
consequences for yourself and others (see also, Griskevicius et al., 2010).
The direct observability of green choices further makes an evolving norm more salient. For example, solar panels
are observable features of buildings and their presence in a residential neighborhood can lead to more residents
adopting solar as an energy source (Müller & Rode, 2013), as well as serving as a type of social proof for those
individuals still unsure about the technology (Rai & Robinson, 2013). Solarize, a campaign to boost solar energy in
the US, identified the importance of social proof and observability as key to solar adoption. The campaign used a
multi-faceted approach with a foundation of community outreach in which local ambassadors would help to educate
and encourage residents about solar energy (Gillingham & Bollinger, 2017). Solarize also tackled the high upfront
cost of adopting solar energy as well as customer inertia by recruiting local government and solar contractors to
support the community-led campaign. They bundled purchases between neighbors and received discounts from
vetted suppliers. Solarize also mitigated the effect of status-quo bias through a time-bound discount campaign,
making people feel that the time to act was limited and actively encouraging the choice to go solar.
As these examples demonstrate, most interventions that leverage descriptive norms to compare energy-users
are from programs in high-income countries: the United States (e.g., Ayres et al., 2013; Brandon et al., 2017; D. L.
Costa & Kahn, 2013; List et al., 2017), Europe (Behavioural Insights Team, 2011; Kandul et al., 2020; OECD, 2017),
and Australia (Hurlstone et al., 2014). However, these programs have been expanded to South Africa and India as
well. In Cape Town, for example, Ideas42 ran an intervention examining the use of inter-floor comparisons to reduce
energy use in a large, non-residential office building (Klege et al., 2018, 2018). They found that by recording halfhourly meter readings from different floors and using this to create a weekly competition between them, energy use
could be lowered by an average of 9% compared to floors with no competition. Adding ‘floor advocates’ who were
directly responsible for turning off or asking others to turn off appliances increased savings to 14%, a remarkable
finding given that most social comparison interventions see reductions of between 1% and 7%. Moreover, the
effect remained durable over a period of 5 months—durability made all the more surprising after accounting for the
fact that workers were not paying for their energy use (but see also, Bator et al., 2019).
In India, a randomized control trial found that peer comparisons were effective in reducing household energy use
by 7% (Sudarshan, 2017). The intervention identified high-energy users as the individuals most influenced by the
comparison but that pairing the comparison with monetary incentives (i.e., rewarding or punishing households
depending on their ranking) eliminated rather than augmented the intervention’s effectiveness. Given that
participants already did not trust their government and utility providers, Sudarshan speculates that the monetary
incentive may be interpreted as an attempt of the utility to benefit rather than to support consumers or the
environment.
It is important to note that social comparison interventions are vulnerable to what researchers call ‘the boomerang
effect.’ Schultz et al. also demonstrated this effect in a 2007 study where they found that although a social
comparison intervention had decreased energy consumption on average, it had only truly worked for households
that were above the average level of energy usage. In fact, not only did the intervention not work for households
already using less energy, it actually increased their consumption to be more closely aligned with others’ behavior.
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Food
A third category of carbon-emitting behaviors relates to food consumption, particularly of meat, such as beef.
Diet and food choices contribute a large portion of greenhouse gas emissions and are also a growing reason for
deforestation and the production of monocultures. Interventions in this section focus on eating less meat and
choosing more plant-rich options.

Promoting plant-rich diets: Increasing saliency and appealing to values
Behavioral interventions on food choices focus on encouraging the selection of lower-carbon food options—
oftentimes by discouraging meat consumption and encouraging vegetarian alternatives. These interventions
primarily encourage vegetarian choices via choice architecture efforts that increase the salience of vegetarian menu
options by changing their order (Kurz, 2018), increase the relative quantity of these options versus non-vegetarian
ones (Garnett et al., 2019), or make meatless options the default (Campbell-Arvai et al., 2014; Campbell-Arvai &
Arvai, 2015).
A study by Bacon and Krpan (2018) looked at the ways in which changing the way that vegetarian options are
presented on a menu could sway consumers purchasing of vegetarian meals. In an online experiment, Bacon
and Krpan presented participants with four different menus: i) one where all dishes were presented the same
way (the control), ii) one where the vegetarian dish came ‘recommended by the chef,’ iii) one where vegetarian
dishes had more appealing descriptions, and iv) one where vegetarian dishes were shown separately in their own’
section.’ They found that those menus that ‘recommended’ or tastefully described vegetarian dishes increased the
likelihood that these would be ordered by infrequent vegetarian eaters, but that they also decreased the likelihood of
vegetarian orders for frequent vegetarian eaters by around 65.3%. Separating vegetarian dishes had no impact on
infrequent vegetarian eaters, but it did decrease the likelihood of ordering for frequent vegetarian eaters by 57.8%.
Self-identity and past behaviors (i.e., the frequency with which one has vegetarian food) were important factors in
the online menu experiment. As another form of the boomerang effect, describing or recommending vegetarian
options backfired for those vegetarian eaters already doing the recommended behavior, even reducing their
intentions to eat vegetarian again in the future (Bacon & Krpan, 2018). On the other hand, the menu changes
were highly effective for non-vegetarians—the description and recommendation menus increased the likelihood
by roughly 108% of these participants choosing a vegetarian dish. Additional studies by Bacon et al. (2018) and
Vennard et al. (2018) on labels for vegetarian food demonstrated that describing plant-rich options with words about
their cuisine or ingredients (e.g., ‘field-grown,’ ‘Cuban black bean soup’) signaled something more appetizing than
descriptions that highlighted what the dishes lacked (e.g., ‘meat-free,’ ‘low-fat’).
Reframing meat dish options relative to their CO2 emissions might also be an effective way of encouraging a
more vegetarian diet. A lab experiment looked at the effect on sales of high-emissions foods (e.g., beef soup) of
adding food labels that described the energy used to make the product in lightbulb minutes (Camilleri et al., 2019).
Compared to participants who were shown no such label, those who did purchase 50% fewer high-emissions
products. By making the environmental impact of meat (or milk, see Thøgersen et al., 2012) salient and simple to
understand, the intervention reframes the choice of consumers in a way that makes decisions about more than just
price and taste.
Social scientists examining food choices and decisions describe them as deeply tied to people’s social, personal,
and cultural values and less to feelings of urgency around climate change. Eating is further a pleasurable activity
and often a social one, especially during major events and traditions. As a result, there may be a wide range of
motivations and barriers to consider, some of which are outside of an individual’s control (Macdiarmid et al., 2016).
It is important to recognize that the barriers to reducing meat consumptions differ across social positions. Those
experiencing these barriers most acutely include men, rural residents, and those with low education (Pohjolainen
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et al., 2015). However, researchers also find that being exposed to non-meat consumption lowers the perception
of the strength of these barriers. This suggests that interventions that encourage trial, such as offering vegetarian
dishes in cafeterias, which is therefore expected to increase adoption in other settings. Being exposed to others
eating non-meat meals is expected to have similar effects.

Promoting plant-rich diets: Social norms
Finally, as with the section on transportation and energy conservation, the use of social norms is likely to be a very
effective tool in encouraging a healthier and more sustainable diet (Higgs et al., 2019). There is recent evidence that
bringing attention to the way a norm is changing—rather than the current norm itself—might have a greater impact
on people’s food choices.
Sparkman and Walton (2017) ran an experiment where they compared the impact of providing information on
a dynamic norm, i.e., the trend of how people’s behavior is changing over time, versus a static one, i.e., people
currently behave. When café customers were told that ‘30% of Americans make an effort to limit their meat
consumption’, 17% of customers chose the meatless option. In contrast, customers told that ‘in the last five years,
30% of Americans have now started to make an effort to limit their meat consumption’ led to 34% of people
ordering a meatless lunch. Further work on the subject has identified that dynamic norms are particularly effective
when consumers feel ‘connected’ with those consumers who form the norm (Sparkman et al., 2020). The use of
dynamic norms is especially relevant for situations where only a minority of people doing the desired behavior, as
simply disclosing the static norm that the behavior is rare is likely to lead to a boomerang effect (Mortensen et al.,
2019; Sparkman & Walton, 2019).

Analysis
Climate scientists around the world are demanding immediate action on greenhouse gas emissions. Research into
what can encourage climate mitigating behaviors is needed now more than ever. The behavior change literature
focuses on situations where decisions are made at the individual level and could create a significant impact if
realized at scale.

Review of the strength of the evidence
For transportation interventions, personal planning and goal setting appear to be the norm for promoting public
transportation use or carpooling. These interventions are primarily correlational and exploratory with lower internal
validity, but they have valuable insights for future campaigns and programs. For example, interventions appear to
be most effective when people have to develop their own personalized travel plans (as opposed to someone else
providing them) and when target actors are going through moments of transitions that offer opportunities for habit
disruption and formation. For EV adoption or encouraging energy-efficient driving, we instead find the literature
mainly evaluating the effect of social norms messaging.
For energy interventions, the use of choice architecture through defaults and social influences through social
comparison and observability are consistently effective. In cases of social comparison, however, it is important to
keep the boomerang effect in mind: salient norms can lead to different behavior for energy users above and below
the norm. Message framings around health and environmental impacts of energy also appear to be effective. One
particularly successful framing is making salient the environmental cost of appliances, products, or high-energy
behaviors during use or at the time of purchase.
This was also true for interventions that are designed to encourage a more vegetarian, sustainable diet. Choice
architecture has helped to increase the salience and availability of vegetarian options and highlight the ecological
cost of meat through solutions like adding labels. While there has been some research on food choices and social
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messaging, the evidence-base remains biased towards choice architecture and menu design. There is a need for
more research on the impact of these interventions among their different actors, particularly those who already
identify as vegetarian or vegan. For example, several studies showed that interventions were most effective for
people who did not already have plant-rich diets but had a rebound effect for people already eating less meat (Bacon
& Krpan, 2018).
Unlike transportation interventions, energy and food interventions have been tested and replicated through
experiments that establish clear and consistent links between interventions and target behaviors. They vary in their
ecological validity, with interventions taking place in naturalistic conditions, lab studies, and online experiments.
Most of the research in this section can be thought of as trying to replicate or extend the findings of earlier
interventions, although there is less diversity among food interventions. Their impact was thus directly tied to their
ability to scale behavioral and social theories to new contexts and change people’s norms and expectations.
Most studies lacked any measurement of durability beyond the intervention period, but social comparison interventions
showed durable results up to five years into the future. There is also a lack of geographic spread in the interventions.
Almost all interventions that encourage climate mitigation behavior have taken place in high-income countries in the
United States, western Europe, or Japan. There is a clear lack of research in low and middle-income countries and
contexts. The few studies that have explored these settings have provided particularly insightful results.

Review of the application of behavioral science
A recurring problem regarding climate mitigation efforts is that people’s intentions, attitudes, or values do not
always align with their actions. Behavioral scientists refer to this as the intention-action gap (or attitude-behavior
gap or value action gap; see Blake, 1999). It is a phenomenon that is particularly rampant in the environmental field;
people generally want to reduce their CO2 emissions, but they take no action to do it (Flynn et al., 2009; Kollmuss &
Agyeman, 2002; Lane & Potter, 2007).
There are several explanations for the intention-action gap. Studies often find that consumers blame their lack of
knowledge regarding the actions they can and should take (Kennedy et al., 2009). Also, ‘being green’ necessitates
more time, money, and space in our lives than what we perceive is generally available (Young et al., 2010).
Interventions that make ‘green’ choices easier or those that cater to our cognitive biases are some of the most
effective at encouraging climate mitigation behaviors. For example, interventions that rely on the default effect
are effective because they leverage our tendency towards going with the current option (e.g., Brown et al., 2013;
Campbell-Arvai et al., 2014; Ebeling & Lotz, 2015).
Similarly, labeling interventions (e.g., Behavioural Insights Team (BIT), 2014; Camilleri et al., 2019; London Economics,
2015; OECD, 2017) ) work because people focus on a small set of salient variables when making decisions (i.e., we
satisfice 4 rather than optimize our choices). By increasing the saliency of the information that we would otherwise
ignore, green labels make it easier for decision-makers to align intention with action. Moreover, interventions that
ease decision-makers’ ability to follow-through on public transport commitments (Bamberg, 2006; Matthies et
al., 2006; Thøgersen, 2009) or make more salient the health-impacts of electricity production have been effective
(Omar I. Asensio & Delmas, 2015; Omar Isaac Asensio & Delmas, 2016). Intervention designers should seek to
make intended choices simple, clear, and easy while considering the behavioral biases that support behavior change.
In cases where people do not have set intentions, social norms can help to promote target behaviors. Norms that
align with desired behaviors increase the potential for social and reputational benefits (e.g., recognition, pride),
4

Satisficing is based in the theory that humans do not possess infinite computational ability. Instead, we have a finite and biologically-‘bound’
cognitive capacity (Simon, 1956). Because of this, human decision-makers only have the capacity to consider and pay attention to a limited
set of information when making decisions. We do not optimize each and every one of our choices (as a supercomputer might). We satisfice
(combining satisfy and suffice) among options with a limited set of criteria that our brain uses when making decisions.
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which can compel people to make ‘greener’ decisions. Conversely, social pressure (e.g., guilt, shame, etc.) can
motivate people to avoid unsustainable behaviors. For example, norms can mean someone is recognized in their
community for installing solar panels or judged for keeping the air conditioning on all day. People’s inherent desire
to conform becomes a highly powerful motivator when a community’s average behavior is made visible and explicit
(Allcott, 2011; Brandon et al., 2019; Kandul et al., 2020). This motivation is even stronger when our own behavior
is also made visible to the community (e.g., Griskevicius et al., 2010; Müller & Rode, 2013; Yoeli et al., 2013).
Finally, intervention designers should be mindful of the boomerang effect that drives well-performing households
to consume more electricity, consumers to avoid purchasing EVs, or vegetarians to revert to meat: people tend to
center their behavior on visible norms, regardless of their position relative to that norm. The use of injunctive or
dynamic norms over purely descriptive ones may avoid or alleviate such effects (e.g., Barth et al., 2016; Sparkman &
Walton, 2017).

Review of the application of social science
The application of behavioral insights has become prevalent in the fight against climate change, but there is less
emphasis on integrating insights about the wider socio-ecological system. We highlight four main areas where
intervention designers could do more to understand local contexts and dynamics in their intervention design.
The first involves a more systemic approach to behavior change. Many of the environmental problems illustrated in
this section are structural with complex chains of actors (e.g., transportation, energy consumption, meat-eating).
Yet, the current focus of climate mitigation interventions is on the behavior of individuals within the established
system. For example, personalized travel plans and commitments may help some individuals use more public
transportation (Fujii & Taniguchi, 2006; Matthies et al., 2006). A more impactful approach could be to address the
socio-cultural barriers and norms to bus or train use (Kristal & Whillans, 2020). Additionally, Kormos et al., (2014) find
that a normative messaging approach leads to a decrease in commuting trips but has no impact on non-commuting,
task-specific trips. One program that emerged as engaging a number of actors and interests is the Solarize initiative
(Gillingham & Bollinger, 2017). It targeted the behaviors of various actors in the system, including local government
to provide symbolic and material support, local suppliers to provide discounted rates, and local organizers to provide
community capacity building. This approach exemplifies behavior change that focuses on both the enabling social
environment as well as the behavior of the direct actor.
The second area of improvement involves the homogeneous treatment of target actors. There is little
acknowledgment of their varied needs, motivations, and social positions as related to climate mitigation behaviors.
Yet, we know that different groups of people can react very differently to these interventions. Social analyses
provide valuable insight into how homogenous messaging interventions may fail to address the diverse needs of
heterogeneous actors. For example, a review of travel behavior in Europe and North America found that women
were far more likely than men to take on the gendered role of caring for family and home. As a result, they often
make less direct, multi-destination trips that do not occur on major transportation routes (Root & Schintler, 2003). In
contrast, men’s trips revolve around commutes to and from work on central routes. A personalized travel plan can
only go so far in encouraging the use of public transport if said transport is geared only mainly to serve ‘commuters.
Additionally, besides Filippini et al.'s (2020) efforts to promote electric motorcycles in Nepal, we found no behavior
change efforts exploring more informal, fuel-efficient transport options found in many parts of the world (e.g., autos
in India, bodas in East Africa, and motorcycle taxis in Central America and Southeast Asia). These offer alternative
solutions to transportation systems where highways are less common (Vermeiren et al., 2015) and improve the
sustainability and access to urban transportation (Evans et al., 2018). More behavioral and social scientists should
explore the potential of three-wheeled and two-wheeled vehicle electrification efforts.
Beale & Bonsall's (2007) social marketing campaign on bus use is a unique example of how identifying and
addressing social differences can determine behavior change. Their first intervention identified that general
marketing materials mostly encouraged women and frequent bus riders. In their second iteration, they tried
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messaging that described buses as more convenient and logical than cars for specific types of trips, which appealed
to men and infrequent bus riders. Where their first campaign had seen a reduction in bus usage by men, the second
one led to an increase in bus riding, even though it appealed less to women. Practitioners should also be mindful
of the diverging needs and perceptions of different cultural groups when attempting to replicate such interventions
outside western Europe or North America (see, for example, Van et al., 2014, on the role that perceptions of public
transport systems being ‘chaotic’ and ‘unorderly’ might play in Asia).
For energy interventions, providing eco-feedback through social comparison (Allcott, 2011; Jachimowicz et al., 2018)
produces significantly different responses depending on the target population’s culture (Ma et al., 2017). Social
scientists have identified how gender and age shape the energy needs of decision-makers (Root & Schintler, 2003;
Wilkowska et al., 2014). In Indonesia, for example, husband-wife household dynamics affect how much energy a
household uses. When women control decisions about energy consumption in a household, energy consumption
is lower than when men make decisions (Permana et al., 2015). Because women tend to be more cautious about
household expenditures than men, gender becomes an essential consideration for intervention design. However,
none of the interventions we reviewed target men specifically to reduce energy usage, emphasize the cost of
energy-use to women, or try to empower women to make household energy decisions. There are few studies that
have addressed gender but as part of a larger appeal to families, such as how individuals with children react more
strongly to a general health frame (Omar I. Asensio & Delmas, 2015).
Third, we find that many interventions do not incorporate an explicit analysis of the relationship between the
intervention target and the intervening institution. A failure to investigate these factors can lead to unintended
consequences. For example, Sudarshan (2017) found that pairing social comparisons with monetary incentives
to reduce energy usage nullified the former’s effect. This was not due to some psychological bias but rather the
specific relationship between Indian consumers and the government’s electricity providers. Consumers’ lack of trust
in the implementer resulted in them seeing comparison-driven discounts as a way to disguise price surges in the
future. Intervention designers should be mindful of the relationship between the actor and implementer to prevent
potential backfire effects and support more equitable interventions.
Finally, ethical behavioral interventions should strive to prioritize target actors’ goals and interests. Many climate
mitigation behaviors ultimately come at a cost for consumers. For example, carpooling to work may reduce workers’
autonomy because they are now bound to others’ schedules (Kristal & Whillans, 2020) or feel a loss of liberty
without their vehicle. In the U.S., driving and its associated institutions of suburban living, highway diners, and
a car-centric popular culture emphasize individual freedom above everything else (Seiler, 2012). The adoption of
plant-based diets also contradicts many personal and cultural values around eating meat. Plant-rich dishes still suffer
from a stereotype of creating a less pleasurable or enjoyable eating experience (Macdiarmid et al., 2016) as well as
a social judgment from meat eaters (MacInnis & Hodson, 2017). Behaviors like carpooling and choosing vegetarian
dishes exist within a complex socio-ecological system and could burden those trying these for the first time unless
practitioners address existing norms and values.
There can also be real financial costs for low-income and less-educated individuals if their interests and needs are
missing from an intervention’s design. For example, Ghesla et al. (2020) examined how green energy defaults in
Switzerland disproportionately affect the poor by signing them up for more expensive energy contracts without their
full awareness. Four years after the implementation, residents with lower incomes, less education, and who did
not own property still had the expensive, default energy contract. While these residents had the choice to select a
different contract, they found it difficult to do or did not know how to switch. Practitioners should not equate
the existence and perception of options and need to ensure that people’s free choice and personal autonomy are
truly maintained.
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Rare inspires change so people and nature thrive. Conservation ultimately comes down to people—their behaviors
toward nature, their beliefs about its value, and their ability to protect it without sacrificing basic life needs. And
so, conservationists must become as skilled in social change as in science; as committed to community-based
solutions as national and international policymaking.
The Center for Behavior & the Environment at Rare is translating science into practice and leveraging the best
behavioral insights and design thinking approaches to tackle some of the most challenging environmental issues.
Through partnerships with leading academic and research institutions, they are bringing the research into the
field to connect the next generation of behavioral scientists with practitioners on the front lines of our greatest
environmental challenges.
To learn more, visit behavior.rare.org

The Global Environment Facility (GEF) was established on the eve of the 1992 Rio Earth Summit to help tackle our
planet’s most pressing environmental problems. Since then, the GEF has provided close to $20.5 billion in grants
and mobilized an additional $112 billion in co-financing for more than 4,800 projects in 170 countries. Through its
Small Grants Programme, the GEF has provided support to nearly 24,000 civil society and community initiatives in
133 countries.
The Scientific and Technical Advisory Panel (STAP) comprises seven expert advisers supported by a Secretariat,
which are together responsible for connecting the GEF to the most up to date, authoritative, and globally
representative science. The STAP Chair reports to every GEF Council meeting, briefing Council members on the
Panel’s work and emerging scientific and technical issues.

