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abstract

Policymakers have a crucial role to play in averting climate catastrophe.
Policies that rely on behavioral science principles to encourage individuals
to reduce emissions of carbon dioxide and other greenhouse gases
can be an effective complement to broader top-down policies, such
as charging for carbon emissions—provided that the behavior-based
policies focus on actions with the highest potential to reduce emissions.
We conducted an analysis to identify behaviors that have the greatest
practical potential to reduce emissions in the United States and modeled
the effects of their uptake. Our analysis identified six behaviors to
prioritize: If adopted by 5%-10% of the U.S. population, these actions can
collectively lower current national emissions by 464 million metric tons
of carbon dioxide equivalent per year, or 7% overall annually. We identify
behavioral mechanisms that can inform policy design for promoting each
of these behaviors.
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What is the issue?
Policymakers face political
gridlock when introducing
interventions designed to
address climate change.
However, interventions
that use behavioral science
principles to encourage
individual action while
preserving choice have
been shown to be
effective. Six behaviors

to prioritize include (a)
purchasing an electric
vehicle, (b) reducing air
travel, (c) eating a plant-
rich diet, (d) purchasing
carbon offsets, (e) reducing
food waste, and (f)
purchasing green energy.

How can you act?
Selected recommendations
include:

1) Invest in testing
behavioral policies
prompting these high
impact behaviors

2) Adopt effective
behavioral policies, such as
assigning utility customers
to a green energy provider
unless they opt out

Who should take

the lead?
Policymakers, regulators,
and business leaders

limate change is projected to cause

crop failures, extreme weather, rising

seas, and heat-driven mortality.? Policies
that promote reducing or eliminating emissions
of carbon dioxide and other greenhouse gases
are crucial for mitigating these effects. In the
United States, broad policies that would have a
substantial impact, such as placing a price on
carbon emissions, currently face significant
political opposition, making them unlikely to
have the near-term effects on emissions needed
to prevent the worst consequences of inaction.
Policies that use behavioral science principles
to encourage individual action while preserving
choice have been shown to be effective for
shifting behavior and present a complemen-
tary path for policymakers.2* However, before
developing policies that will encourage indi-
viduals to modify their behaviors, it is critical
that policymakers identify—and prioritize—
the behaviors that have the most potential for
reducing emissions.*

To that end, we conducted an analysis that
identified a short list of six individual and
household behaviors that have the greatest
practical potential to reduce emissions in the
United States. Our analysis, based on computer

modeling, indicates that if these six behaviors
were adopted by 5% or 10% (depending on
the behavior) of their respective addressable
markets in the United States, they could collec-
tively lower current national emissions by an
estimated 464 million metric tons of carbon
dioxide equivalent (MtCO.e) per year, or 7%
overall annually—an amount that would bring
the United States about three-quarters of the
way to meeting the 2025 emissions-reduction
target set in the 2015 Paris Agreement (see
Figure 1). Considering that U.S. emissions are
projected to remain relatively flat through 2030,
a 7% reduction through individual and house-
hold behaviors alone represents a nontrivial
decrease.® An addressable market is the indi-
viduals or households that are in a position to
adopt a certain behavior but have not yet done
so. Carbon dioxide equivalent is a measure of
the global warming potential of a gas, repre-
sented in terms of how much carbon dioxide
would be needed to generate the same amount
of warming.

In addition to identifying the target behaviors
that policymakers should prioritize and quanti-
fying their potential effects on global warming,
we share examples of behavioral mechanisms

Figure 1. U.S. emissions reductions achieved by the adoption

of six recommended behaviors
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Note. The modeled adoption scenario assumes all behaviors listed in Table 1 are adopted as described in the main text of this article.
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that the research literature indicates could
inform successful policy design, and we offer
examples of interventions that could target
those mechanisms. Understanding these
mechanisms should be a first step in policy
development.

Method

Developing a Short List

We reviewed several publications that esti-
mated the carbon emissions impact of various
climate friendly actions to generate a list of 55
behaviors for potential intervention.®-8 (See the
Supplemental Material for a full list of sources.)
Recognizing that many of the recommenda-
tions identified in the literature were appropriate
only for specific locations, we focused on those
that would be applicable to the United States.
We concentrated on the United States for a
couple of reasons. First, it is the second highest
carbon-emitting country in the world, as well as
one of the highest per capita emitters. Second,
behaviorally informed policies could well enable
the United States to make progress toward
climate-change goals even though the current
political gridlock means that national mandates
intended to mitigate climate change are likely to
meet great resistance.

We used two criteria to identify priority behav-
iors to target in the United States. We first ranked
each behavior's emissions-reduction potential
as high, medium, or low. These rankings corre-
sponded to annual reductions of greater than
500 million MtCO,e, 100-500 million MtCO.e,
or less than 100 million MtCO,e, respectively.
We then conducted an initial literature review
for the behaviors to understand the relevance
of each in the United States. We assessed rele-
vance on the basis of whether the behavior was
(a) culturally feasible, (b) ecologically applicable,
and (c) not disincentivized by existing regula-
tory frameworks or infrastructure. (Rankings
are available in the Supplemental Material.) We
considered a behavior culturally infeasible if we
found it conflicted with the prevailing values and
social mores of the majority of U.S. residents. To
be ecologically applicable, the behavior had to
pertain to U.S. habitats; certain habitats, such as
tropical forests, do not exist in the United States

"We ended with six behaviors
that are highly relevant in the
context of the United States”

and therefore could not be considered for
intervention. Finally, the behavior was excluded
if current laws or regulations would actively
undermine its promotion. We filtered for behav-
iors with medium or high emissions impact that
met all three criteria for U.S. relevance, and we
arrived at a list of eight possible interventions to
consider further.

Next, we assessed the underlying social and
psychological mechanisms driving those
behaviors and the applicability of various behav-
ior-change techniques. We examined these
aspects by conducting a behavior-specific liter-
ature review and interviewing 20 subject matter
experts selected for their expertise in the eight
short-listed behaviors. Our research indicated
that the three behaviors in our short list related
to energy use at home involved similar actions
and effects on emissions, so we bundled and
modeled them as a single behavior. Thus, we
ended with six behaviors that are highly relevant
in the context of the United States and that have
high or moderately high emissions-reduction
potential. These should be at the top of poli-
cymakers’ agendas (see Table 1). We list them
below and describe them more fully later in the
article.

e Purchase an electric vehicle (EV).
e Reduce air travel.

e Eat a plant-rich diet.

¢ Purchase carbon offsets.

¢ Reduce food waste.

e Purchase green energy.

Modeling the Behaviors of Interest

To estimate the annual effect on greenhouse
gas emissions of change in each of the listed
behaviors, we built a model that compares
business-as-usual trajectories with behavior-
change scenarios. Business-as-usual scenarios
are based on linear extrapolations of historic
trends (such as from 1990 to 2018), and
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Table 1. Six priority behaviors to target

Behavior

Illustrative policy

Behavioral principle

Purchase an electric
vehicle.

Reduce air travel.

Commute and travel

Provide discounts at the point of sale or
that expire within a set time.

Require airlines to highlight the
environmental consequences of

air travel through labeling, such as
by informing ticket buyers of the
environmental effects of their flights.

Leverage hyperbolic discounting, a
cognitive process that undervalues
costs or savings in the future relative to
those incurred today.

Increasing the salience of the effects
of one’s decisions can prompt active
consideration of a factor that might
otherwise have been ignored.

Eat a plant-rich diet.

Lifestyle

Mandate adding emissions information

Information provision can influence

to food labels.

Purchase carbon

carbon offsets.

Require emitters to have customers
offsets. explicitly choose whether to pay for

behavior when it contradicts
preconceived beliefs and is consistent
with existing values.

When people are required to make an
active choice—to explicitly decide on
something rather than absentmindedly
continue with the status quo—they are
more likely to shift from the status quo.

Waste reduction and management

Reduce food waste. Regulate expiration dates on food
labels, which are currently set by
manufacturers and result in the
unnecessary disposal of still-edible

foods.

Information provision can influence
behavior when it allows people to
more effectively express their already
established preferences.

Residential energy use

Purchase green
energy. energy provider.

Default utility customers to a green

People often go along with the default
option presented to them rather than
giving the choice active consideration.

behavior-change scenarios assume imme-
diate adoption of carbon-footprint-reducing
activities. Because we made assumptions and
because the model does not account for any
potential indirect effects of adopting climate
friendly behaviors, our results are best inter-
preted as indicative rather than predictive.

We modeled adoption levels (that is, the number
of individuals who change their behavior) with
a two-step approach. First, we estimated the
addressable market for each behavior. (See
the Supplemental Material for more details on
addressable markets.) Second, we assumed that
a given percentage of this addressable market
would adopt the behavior. Past meta-analyses,
which combine data from multiple studies,

have found that behavioral science-based
interventions vary in effectiveness, yielding
behavior-change levels ranging from 1.4% for
minimal, nudge-style interventions (which
modify the decision context without changing
incentives); to 18.1% for broad social marketing
campaigns and to 27.2% for interventions that
change the default consequence of inaction.®-*

For five of the six desired behaviors, we
assumed a 10% adoption rate. For purchasing
carbon offsets, we assumed a 5% adoption
rate, because offset markets are not yet mature
enough to absorb the demand that would result
from a 10% adoption rate. As is indicated by
the wide range of adoption rates found in the
meta-analyses, the ultimate adoption rate of
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any behavior will depend on the specific inter-
vention chosen. Therefore, the adoption rates
we selected should be considered illustrative.
If a designer has a particular estimated adop-
tion rate for a given intervention and context,
the designer can use our model to estimate
its impact by linearly adjusting our estimated
emissions impact of adopting that behavior. We
modeled each behavior using the assumptions
described next.

Purchase an EV. We calculated the vehicle miles
traveled in EVs when the share of passenger
vehicular travel completed in EVs increased
by 10%. For modeling purposes, we projected
that the efficiency of electricity production
by the U.S. electricity grid would increase
linearly after 2017 based on a 10-year average,
although future technology and policy shifts
may significantly alter this trajectory. This
linear assumption makes modeling easier to
interpret and acknowledges that the grid's effi-
ciency (and thus its rate of emissions) is likely
to change over time, but future researchers
may refine these projections to account for
more nuanced projections of grid efficiency.
Emissions released in the course of producing
gasoline and running gasoline-using vehicles
(that is, from “wells to wheels”) were assumed
to remain static, although we also assumed that
the fuel efficiency of passenger vehicles would
increase. We based our fuel economy projec-
tions on data from the U.S. Energy Information
Administration’s Annual Energy Outlook and the
Bureau of Transportation Statistics.'?13

Reduce Air Travel. We defined frequent fliers as
U.S. residents who take round-trip flights five or
more times per year (13% of Americans)** and
assumed that these individuals took one fewer
round-trip transnational or transatlantic flight
per year than usual. (That is, we deducted 0.9
MtCO,e from their annual travel, roughly the
amount of their share of emissions from one
round-trip transatlantic flight).*> Our business-
as-usual scenario assumed an industrywide
increase in fuel efficiency.

Eat a Plant-Rich Diet. Meat production
generates higher emissions than vegetable
production does.’®* We split U.S. residents

“For five of the six desired
behaviors, we assumed a

10% adoption rate”

into five quintiles of increasing levels of meat
consumption, with people in the fifth quin-
tile consuming the most meat and thus being
responsible for the most greenhouse gas emis-
sions. We assumed that 10% of people across
all but the first quintile switched to the diet of
the next lower meat-consumption quintile. To
calculate greenhouse gas emissions reductions,
we used the midpoint emissions level of each
quintile.

Purchase Carbon Offsets. Our model assumed
that purchasing certified offsets, which fund
projects that have been verified to reduce
carbon emissions by a set amount, is equiv-
alent to eliminating emissions (see note A). It
also assumed that individuals who buy offsets
would opt to offset their entire annual carbon
footprint and that their footprint was the U.S.
average emission level of 16 MtCO.e (a value
that is based on data from the World Bank).'” As
stated earlier, we assumed that only 5% of U.S.
residents offset their emissions.

Reduce Food Waste. Evidence suggests that
interventions such as shrinking plate sizes can
reduce food waste by approximately 20%.®
We therefore modeled emissions reductions
associated with a 20% reduction in per-person
household food waste in 10% of U.S. house-
holds. We further assumed that the change in
consumption would create a change in demand,
such that emissions are reduced throughout the
food supply chain (encompassing production,
transport, storage, and so on).

Purchase Green Energy. We assumed that
10% of U.S. households consumed fully
carbon-neutral energy by installing rooftop
solar panels, buying green energy (such as that
generated by wind turbines) from their utility
for the rest of their energy needs, and meeting
all water-heating needs with solar power. Our
model assumed that the decision to install
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rooftop solar panels was made independently
of the decision to buy green energy—that is,
the people who adopted rooftop solar instal-
lations were not presumed to be more likely
than others to buy renewable energy from their
utility. We calculated residential emissions on
the basis of energy consumed for space heating
and cooling, lighting, water heating, cooking,
and appliance use. Our business-as-usual
scenario assumed normal improved efficiency
of residential energy use, in accordance with
the International Energy Conservation Code
for new buildings. Our model held constant
(through 2040) the share of buildings eligible for
rooftop solar installations (75%) and the propor-
tion of per-household energy consumption that
each solar installation displaces.

The model's source data are mainly drawn from
studies that observed peoples’ behavior or from
administrative records. However, we derived
information about diet composition, flying, and
green energy purchases from nationally repre-
sentative surveys, which should be interpreted
with the understanding that these self-reports
can be biased. See the Supplemental Material
for the data sources and calculations used in
our modeling.

Results & Policy Opportunities
for Accelerating

Behavior Change

Our model indicates that a 5% increase in certi-
fied carbon offset purchases and a 10% increase
in each of the other five recommended behav-
iors in their respective addressable markets
would together reduce U.S. emissions by 464
million MtCO,e annually and thereby meet
76% of the emissions reduction that the United
States targeted for 2025 in the Paris Agreement.
Having this size of an impact on emissions at
the national level through individual and house-
hold behavior changes alone would be a great
achievement, and behaviorally informed poli-
cies have a key role to play in enabling those
shifts.

As has been recognized by the more than
100 governments and institutions that have
commissioned behavioral insights teams,

behaviorally informed policy has incredible
potential to efficiently drive behavior adop-
tion.?*2% |n the following sections, for each of
the behaviors we have identified as a priority,
we provide the potential for emissions miti-
gation according to our modeled adoption
rate, the cost society avoids with that emis-
sions reduction, and examples of the ways that
specific behavioral principles could inform the
design of policies meant to achieve adoption
of that behavior.? See note B for details on how
we calculated the avoided costs to society, a
monetary figure reflecting the mitigation’s soci-
etal value, such as the savings realized by paying
out less than currently anticipated for prop-
erty damage resulting from climate change.
Of course, the rate of adoption of a given
policy in practice will depend on its design and
implementation.

Behavior: Purchase an EV

Change modeled: 10% of new car purchases are
EVs

Emissions mitigation impact: 65 million MtCO,e
annually

Avoided cost to society: $2.9 to $33.4 billion per
year21,22

Illustrative applications of behavioral principles
to policy:

Because people tend to overvalue the present
relative to the future—a phenomenon known
as hyperbolic discounting?*—provide discounts
at the point of sale or set them to expire within
a set time. Many current policies intended to
increase EV adoption rely on tax credits, which
do not deliver a benefit to the buyer until after
taxes are filed. Hyperbolic discounting would
render incentives delivered at the time of
purchase more effective than tax breaks—even if
the cash value of the incentives were lower than
the tax credit would ultimately be. One inter-
vention that might avoid hyperbolic discounting
while supporting EV markets would be providing
vouchers that would have to be used within one
to two years to subsidize a consumer’s purchase
or lease of an EV.

People are more likely to complete simple
processes than complex ones, so simplify EV
purchases. Having to deal with complexity
requires cognitive resources; that is, it adds
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to the cognitive costs of making a decision or
enrolling in a program. Simplifying enrollment
processes can increase interest and participation
in voluntary programs.? Yet taking advantage
of incentives for buying EVs is often difficult,
with offers varying depending on multiple
factors, like consumer income or engine size.?®
This complexity allows policymakers to target
incentives to specific audiences, but it also taxes
the cognitive energy of dealers and potential
purchasers. Simpler schemes would remove the
friction created by such calculations for both
dealers and buyers and therefore would likely
increase EV purchases. For example, providing
a single standardized incentive for all EVs rather
than one that depends on the properties of a
particular car would reduce the cognitive costs
involved in both purchasing and selling EVs.

Behavior: Reduce Air Travel

Change modeled: 10% of frequent fliers drop
one long-haul round-trip flight per year
Emissions mitigation impact: 4 million MtCO,e
annually

Avoided cost to society: $0.2 to $2.1 billion per
year

Illustrative application of behavioral principles
to policy:

Given that people tend to place particular
weight on factors that are most salient—that
draw their attention most?®*—highlight the
environmental consequences of air travel.
The environmental consequences of air travel
are rarely salient when an individual decides
to fly. Government policymakers can prompt
that salience by, for instance, mandating that
airlines include emotionally compelling labeling
at the point of purchase informing fliers about
flying's effects on pollution (similar to the ciga-
rette labeling that has successfully reduced
smoking) or establishing the peer norms around
decreased flying.?” A different tack is suggested
by the U.S. government’s requirement that all
federally funded travel be on a U.S. airline, which
demonstrates the government’s willingness to
direct flying behavior. To try to reduce air travel,
federal and state governments could require
people who pay for flights using federal or state
funds to justify for their supervisor's approval
why an alternative such as video conferencing
is an inadequate substitute for the trip and why

‘our analysis suggests a way
to focus interventions so

that behavior change reduces
U.S. emissions as efficiently

as possible”

less carbon-intensive travel modes such as rail
are infeasible. Requiring justification does not
prohibit flying, but it prompts consideration of
alternatives, likely increasing their uptake.

Behavior: Eat a Plant-Rich Diet

Change modeled: 10% of meat eaters drop
down one consumption quintile

Emissions mitigation impact: 25 million MtCO_e
annually

Avoided cost to society: $1.1 to $12.7 billion per
year

[llustrative application of behavioral principles
to policy:

Because providing information that contradicts
people’s preconceived beliefs but is consistent
with their existing values can shift behavior,?®
mandate the addition of emissions information
to food labels. Consumers have been shown
to substantially underestimate the effects
that their food choices, particularly the deci-
sion to consume meat, have on the climate.?®
Although U.S. policymakers exert significant
power over food labeling, they have used this
power primarily to provide health-related infor-
mation. This is a missed opportunity: When
other countries have added labels conveying
foods' emissions impact, the labels have driven
a reduction in the purchase of foods associated
with high emissions.*® Mandating the inclusion
of such labels would help consumers make
more informed decisions while reducing meat
consumption. This strategy has already been
incorporated into Denmark’s plan to become
carbon neutral by 2050.3!

Behavior: Offset Carbon
Change modeled: 5% of U.S. residents offset
their emissions
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Emissions mitigation 276 million
MtCO,e annually

Avoided cost to society: $12.4 to $142.6 billion
per year

[llustrative application of behavioral principles
to policy:

People tend to absentmindedly stick with
the status quo or accept a preset default,*
but requiring them to make an active choice
increases their likelihood of shifting away
from the original condition,* so mandate that
companies selling products that cause large
emissions have their customers explicitly
choose whether to pay for carbon offsets. Pres-
ently, purchasing carbon offsets is generally an
opt-in decision: To buy offsets, consumers must
actively seek them out. A policy that required
consumer-facing emitters, such as airlines, to
have customers say yes or no to purchasing
carbon offsets would let customers know the
choice exists and would prompt active consid-
eration of the climate friendly option. For
example, policy could mandate the inclusion
of a step in the online checkout process that
says, “Your portion of this flight is responsible
for X tons of carbon dioxide pollution. Do you
authorize paying Y dollars to offset this impact?”
and then requires the customer to click Yes or
No. Alternatively, a policy could go one step
beyond active choice by mandating that offsets
be a default charge and requiring consumers
to choose to opt out if they want to avoid the
charge—an approach that has been shown to
increase offset purchasing while still preserving
choice.®

impact:

Behavior: Reduce Food Waste

Change modeled: 10% of households reduce
food waste by 20%

Emissions mitigation impact: 13 million MtCO,e
annually

Avoided cost to society: $0.6 to $5.3 billion per
year

Illustrative application of behavioral principles
to policy:

Inform consumers of the true expiration dates
of food by regulating the expiration dates that
food sellers place on their products. People's
beliefs, particularly concerning their health
and safety, can substantially influence their
choices.?* Providing information can inform

these beliefs and, by extension, their behavior.
Consumers report that concern over foodborne
illness is their primary reason for discarding
food.? Ninety-one percent of Americans say
they pay attention to date labels (which use
language such as “best by,” “use by,” and “sell
by”), yet a majority do not realize that these
labels are not federally regulated—a misper-
ception that could lead to overreliance on the
accuracy and relevance of the labels.*® Whether
or not labels are deliberately designed to misin-
form consumers, the present labeling regime
creates much unnecessary food waste. Recog-
nizing that consumers pay close attention to
date labels gives policymakers an opportunity
to provide guidance for and regulation of such
labels, rather than relying on food suppliers,
who have mixed incentives, to provide accurate
information.®”

Behavior: Purchase Green Energy

Change modeled: A 10% increase in households
using 100% green energy from a combination of
rooftop solar panels, green energy bought from
a utility, and solar water heating

Emissions mitigation impact: 82 million MtCO_e
annually

Avoided cost to society: $4 to $42 billion per
year

[llustrative applications of behavioral principles
to policy:

Simplify the purchase of green energy. Because
adding complexity to a decision increases its
cognitive cost, consumers often simply prefer
to make no choice at all.*® In the case of rooftop
solar panels, choosing not to choose effectively
preserves the status quo of relying on grid-
based energy. A major barrier to purchasing
rooftop solar panels is complexity, much of
which stems from policies relating to permits,
inspection, and interconnection to put energy
back into the grid.*® Policy reform could lessen
this friction through various streamlining tactics,
such as providing access to a web-based
permitting system.

Leverage the power of defaults by assigning
utility customers to a green energy provider
unless they opt out. Changing the default
option is particularly effective when people are
not paying significant attention to their options,
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such as when consumers select an energy
provider from a utility. Policy that defaults utility
customers to a green energy provider and
requires them to actively opt out if they want a
non-green energy provider has been successful
at switching customers into green energy,
driving adoption rates as high as 94%.4°

The Path Forward

Policymakers who want to help constituents
reduce emissions have a host of potential
target behaviors to choose from and limited
time to act. By identifying the six behaviors
likely to have the greatest effect in the United
States, our analysis suggests a way to focus
interventions so that behavior change reduces
U.S. emissions as efficiently as possible. It is
important to recognize that the varied inter-
ests and capacities of different U.S. populations
may make certain behaviors less or more for
a given group. We encourage policymakers to
view these behaviors and the illustrative behav-
ioral insights we have provided as starting points
from which to conduct analyses specific to
their own contexts. Such analysis would typi-
cally include a combination of qualitative and
quantitative research to identify which of the
behaviors may be most suitable for that popu-
lation and what behaviorally informed policies
might most effectively motivate adoption.
This design process should involve dialogue
among multiple stakeholders and include active
participation by community members as well
as behavioral and policy experts. Behaviorally
informed policies targeting high-impact behav-
iors could provide a much-needed boost to the
adoption of emissions-reducing activities by
individuals and households and could be key to
achieving critical near-term emission reductions
that will mitigate global climate change.

end notes

A. Although certified carbon offsets are verified by
third parties as having a stated additional reduc-
tion in emissions over what would have happened
without the funds provided by the offsets, it is
possible that not all offsets make their stated
impact. Further, whether the emissions reductions
we project are truly equivalent to actual green-
house gas reductions can be debated for different
interventions. If someone applying this model
wishes to assume a different level of effectiveness,
they can adjust our estimates by multiplying the
impact by project-specific expected effectiveness.

B. We calculated avoided cost to society using
estimates of the social cost of carbon from the
Environmental Protection Agency?! for the low
end and from Ricke et al.?? for the high end.
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