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Abstract
We theorized that culturally-relevant frames—language that invokes valued cultural concepts
without changing the communicated information—canincrease people’s willingness to engage
in environmental action. Across eight experiments (N = 10,294) in two national contexts, we
adjusted the language of a carbon offset request that people received as part of a simulated flight
purchase. We investigated the role of five constructs that are valued across cultures but vary
in their importance: choice, economic growth, social change, moral responsibility, and sanctity.
We found that the social change, moral responsibility, and sanctity frames did not differ from
the control condition in either culture. Invoking the concept of economic development increased
Indians’ willingness to contribute to a carbon offset compared to the control frame, whereas
invoking the concept of choice increased US Americans’ willingness. If these simulated decisions
translate into actual actions, the findings suggest that framing environmental requests using
culturally-relevant frames have the potential to promote sustainable behavior. More generally,
the findings highlight the importance of paying attention to culture to motivate environmental
action.
Keywords
carbon offsets, framing, culture, choice, economic development

There is an urgent global mandate to reduce carbon emissions (UN Climate Change Conference,
2021; UN Environment Programme, 2020). Nations must progress toward this goal through policy and technological changes (Organization for Economic Co-operation and Development,
2015), but individual consumers can also play a role. Individuals’ behavioral choices, such as the
decision to travel by transportation methods with higher carbon footprints, can increase carbon
emissions significantly. Yet, individuals also have the potential to mitigate the negative
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environmental impacts of their choices. For example, when purchasing goods or services with
high carbon footprints, individuals can purchase carbon offsets, which are contributions to fund
projects that reduce equivalent amounts of carbon emissions elsewhere (Hahn & Richards, 2013).
While individual behavior is not sufficient to reverse global warming, efforts to motivate and
socialize pro-environmental behavior as normative are important both in developing solutions to
climate change and to communicating consumer priorities to industry.
Policymakers and businesses are thus faced with the challenge of motivating people to adopt
practices that benefit the environment at a financial cost to themselves (Hardisty et al., 2017).
Bridging the psychological science of decision framing and theories of sociocultural psychology,
we theorize that culturally-relevant frames can motivate individuals to offset their carbon emissions. Given the global nature of the challenge of carbon emissions, we test our hypothesis that
culturally-relevant frames can benefit carbon offset choices in two nations—the US and India.
While much past work has established framing effects, the novel contribution of our work is to
propose that frames informed by the cultural values of a national context may be effective in
motivating people within that cultural context to engage in socially responsible behavior. We set
our investigation in the context of airlines offering carbon offset purchases to consumers during
a flight purchase. The aviation sector is a major carbon producer—if aviation emissions were
tallied against those of nations, aviation would be one of the top 10 carbon emitters (Campos,
2016). Projections prior to the COVID-19 pandemic suggested that without policy changes,
emission levels from aviation in 2040 were likely to be four times higher than in 2010 (International
Civil Aviation Organization, 2016). As the global economy recovers from the COVID-19 pandemic, many policies (e.g., limits and standards on emissions in aviation) risk being postponed
(Petsonk, 2020). Therefore, consumers’ decisions to offset emissions will be particularly important to address the rapidly escalating climate crisis and direct industry attention to consumers’
environmental concern.
We apply the psychological science of decision framing (Tversky & Kahneman, 1981), which
offers different representations of the same options to test whether seemingly minor, but psychologically meaningful, changes in wording can significantly impact people’s decisions (Tversky
& Kahneman, 2000). Although framing effects are well-established in environmental messaging
(e.g., Goldstein et al., 2008; Schultz et al., 2005; Schultz & Zelezny, 2003), past work has not yet
considered the potential role of culture in shaping people’s responses to decision frames. This is
a critical oversight, both because psychological science has shown that culture shapes motivation
(Markus & Kitayama, 2003) and because of the global nature of environmental issues like greenhouse gas emissions.
While some components of motivation seem universal (e.g., need to belong; Baumeister &
Leary, 1995), others vary in how highly prioritized they are culturally (e.g., need for independence; Markus & Kitayama, 1991). Sociocultural contexts shape people’s attitudes, values,
beliefs, and behaviors (Bain et al., 2013; Rodriguez et al., 2013), and, we propose, may be an
overlooked source of leverage in motivating pro-environmental decision-making (Eom et al.,
2019). For example, people’s environmental concern predicted their environmental action more
in individualist cultures (Eom et al., 2016) and among people from higher socioeconomic status
(Eom et al., 2018). The present research goes beyondthis past work by investigating a culturallyinformed intervention to motivate environmental action.
Based on research in cultural psychology (Savani et al., 2015; Yates & de Oliveira, 2016), our
a priori hypothesis was that decision frames invoking concepts valued within a given culture
would motivate people to offset carbon emissions. We test this hypothesis in two national contexts, the United States and India, both major sources of global carbon emissions. We crafted
appeals offering consumers a fixed-price carbon offset during a simulated flight purchase. As our
baseline, we used a carbon offset appeal similar to messages used by major airlines at the time of
the research. Thus, the control frame did not invoke any particular cultural value. Against the
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control frame, we predicted that culturally-relevant frames would boost motivation to carbon
offset. But which cultural ideals?
This research presents a first step to investigate whether culturally-relevant frames can motivate environmental action. We initiated this research in response to a request for assistance from
an airline seeking to encourage its customers to purchase carbon offsets when they purchase their
flight tickets. Thus, there was applied value in testing multiple theoretically sound frames. As this
research was partially exploratory, we balanced a desire to test a variety of culturally-relevant
frames against our funding limitations. For these reasons, we selected cultural ideals which could
be effective based on the past research and tested them within both cultures. If any culturallyrelevant frames were found to be effective within a given culture, we determined a priori that this
would offer evidence for the core theoretical proposition of the current research, that decision
frames informed by culture offer value for motivating environmental action. Below, we share the
rationale behind our decisions about which culturally-relevant frames to test. To reiterate, we
selected frames based on past work which suggested they might be effective, but we had no a
priori hypothesis about the relative performance of different frames relative to each other, nor did
we have an overarching theoretical framework linking the different frames tested.
Environmental appeals typically invoke benefits to society or humanity as a whole (Banerjee
et al., 1995), and invoking society’s future can shape prosociality (Bain et al., 2013). From our
cultural approach, we theorized that frames invoking different types of benefits to the collective
might motivate carbon offset purchases in different cultures. Specifically, we studied two frames:
economic growth and social change. The economic growth frame focuses people on something
that all nations want, and that benefits individuals’ well-being (de Neve et al., 2018). We thought
the economic growth (vs. control) frame could be particularly meaningful in India where development is a prioritized cultural ideal. Because India is considered an economically developing
nation, the issue of economic growth might be closely tied to people’s national identity.
Additionally, as developing nations grow and industrialize, their citizens tend to report higher
concern for the environment and see a link between economic growth and environmental degradation (Summers & VanHeuvelen, 2017). By comparison, the social change frame, also focuses on
collective advancement, but in terms of culture rather than economy. Given that the US is generally conceived of as an economically developed country, we thought social change (vs. control)
might be a higher cultural priority in the US. Research has found that messages that invoke social
change (the idea that society is undergoing an ideological shift) can motivate individuals in the
face of large-scale social challenges (e.g., technological shifts, increased immigration, and police
brutality; Shnabel et al., 2009; Shnabel & Nadler, 2008; see also Rattan & Ambady, 2014).
We also considered three other concepts, choice, moral responsibility, and sanctity, which have
been identified as culturally prioritized ideals in past research. Extensive research on North Americans
has found that they are more motivated to work on a task when they can make choices as part of the
task than when they do not have choices (Cordova & Lepper, 1996; Lepper & Malone, 1987; Ryan
& Deci, 2000). Past research on the motivational effects of choice has nearly exclusively focused on
more vs. fewer options (Patall et al., 2008). We extend this work to predict that framing the same
objective option using the language of choice (e.g., “choose to contribute to a carbon offset”) would
motivate Americans to contribute to carbon offsets more than the neural frame.
The moral responsibility and purity frames were designed to tap into moral concerns. Morality
matters everywhere but is conceptualized differently across cultures. US Americans prioritize
personal responsibility (Greenfield, 2011; Hanson & Hanson, 2006; Morren & Grinstein, 2021;
Quinn & Crocker, 1999), so we implemented a frame focused on taking moral responsibility for
one’s actions, which we predicted would motivate Americans to offset carbon emissions relative
to the control frame. The idea of purity and contamination is particularly salient in Indian contexts; indeed, Indian children are more sensitive to contamination than American children
(Hejmadi et al., 2004; see also Haidt et al., 2009). Similarly, the idea of sacredness is a distinctive
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feature of Hindu Indian cultural contexts (Shweder et al., 1997). We thus tested a frame that
activated concerns about moral purity and sanctity, that is, the idea that the carbon offset would
help preserve the sanctity and purity of the environment.
As a first test of the hypothesis that culturally-relevant frames can motivate environmental
action compared to a control frame, we conducted a series of studies testing culturally-relevant
frames tied to the values described above. In line with the goals of open and reliable science, we
(1) report all studies conducted for this project—there is no file drawer, (2) focus on the overall
effects across all studies (rather than effect sizes from individual studies, though these are available in tables; Cumming, 2014), and (3) emphasize that this research is exploratory in that tested
a single hypothesis, that culturally-relevant frames matter, using five theoretically-informed
frames. Our key focus is on within-culture differences across conditions, that is, whether any of
the culturally relevant frames increased people’s willingness to contribute to carbon offsets above
and beyond the control frame. We also assess whether the effects of various frames are similar or
different across cultures, and whether the effects vary across various demographic factors, including participants’ gender, age, social class, and political orientation.

Methods
When multiple experiments were run with the data source (i.e., Amazon Mechanical Turk), participants who completed previous experiments were excluded from subsequent experiments. We
sought to block multiple responses from the same IP address based on our data collection platform’s
settings. If we still obtained multiple responses from the same IP address, we excluded them from
the analyses because they could represent multiple responses from the same individuals. In addition, given that carbon offset contribution was our key dependent variable, participants who did not
respond to the dependent variable automatically dropped out. There were no other exclusions.
We report all participants, experimental conditions, and carbon offset contribution measures.
Sample size was determined before any data analysis. Data collection was not continued after data
analysis. In each study, participants were randomly assigned to all the experimental conditions
included in that study. Table 1 presents the demographics for each study. Participants with duplicate
IP addresses and those who did not answer the dependent variable are not reported in this table.
As we analyzed the data using hierarchical regressions with participants nested within studies,
we were unable to conduct either a power analysis or a sensitivity analysis. Our total sample size
of 10,294 participants yields 858 participants per cell, on average. Although we were ideally aiming for 1,000 participants per cell, the research budget that we could reasonably allocate to this
project was exhausted by the time we obtained a total of 10,294 participants. We believe that
given the large overall sample, and the substantial sample size per cell, this research can be considered appropriately powered.
The data and analysis code are available at https://osf.io/gqtvf/.

Experiment 1: Givingincentive-Compatible Choices to Active Flyers in India1
In Experiment 1, we used an incentive-compatible design. We recruited active flyers in India by
offering a chance to win one of six flight vouchers worth Rs. 10,000 (approximately $150 at the
time of the study). We targeted people who wanted to fly between Mumbai and New Delhi, took
them through the experience of buying a ticket, and offered the carbon offset worth Rs. 499
(approximately $7.50). Participants read that the cost of the offset would be deducted from their
flight voucher earnings if they won the prize, which was stated in order to heighten the realism
of the choice (winners received the full voucher).
Participants were recruited through Facebook ads. The advertisements targeted residents of
New Delhi and Mumbai, India’s two largest cities, aged 18 to 64, whose interests included
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b

1 = strongly conservative, 7 = strongly liberal.
1 = working class/lower class, 5 = upper class.
c
Political orientation was not measured in this study.

a

Control
Economic growth
Social change
Choice
Moral responsibility
Sanctity
Number from duplicate IP addresses
Valid sample size
Number of flights last year (median)
Number of flights in lifetime (median)
Gender (% women)
Age (mean)
Education (% with a Bachelor’s degree)
Political orientationa (mean)
Social class (mean)b
India
Experiment
Control
Economic growth
Social change
Choice
Moral responsibility
Sanctity
Number from duplicate IP addresses
Valid sample size
Number of flights last year (median)
Number of flights in lifetime (median)
Gender (% women)
Age (mean)
Education (% with a Bachelor’s degree)
Political orientationa (mean)
Social class (mean)b

Experiment

–
–
–
–
–
–
–
–
–
2
✓
✓
✓
✓
✓
✓
111
459
3.00
10.00
35.01
31.25
96.27
4.90
3.36

1
✓
✓
✓
✓
✓
✓
106
426
4.00
30.00
36.08
32.42
86.90
4.80
3.43

2

–
–
–
–
–
–
–
–
–

1

Table 1. Demographics by Culture and Experiment.

3
✓
✓
✓
✓
✓
✓
44
281
3.00
10.00
31.65
31.20
95.38
4.98
3.30

–
–
–
–
–
–
–
–
–

3

4
✓
✓
✓
✓
✓
✓
116
1,708
4.00
20.00
34.63
35.56
97.10
–c
3.64

–
–
–
–
–
–
–
–
–

4

6
✓
✓

17
186
4.00
12.00
29.03
31.13
95.16
4.96
3.24

5
✓
✓

89
631
3.00
12.00
22.29
30.00
95.08
4.75
3.31

4
198
2.00
20.00
66.50
36.97
68.53
4.32
2.49

✓
✓

✓
✓

29
668
2.00
20.00
55.35
34.87
57.38
4.56
2.62

6

5

US

–
–
–
–
–
–
–
–
–

7

✓
✓
✓
✓
✓
✓
94
3,193
2.00
20.00
60.51
36.30
67.89
4.44
2.56

7

8
✓
✓
✓
✓
✓
✓
189
1,050
3.00
8.00
30.51
30.85
95.60
–c
3.07

✓
✓
✓
✓
✓
✓
20
1,494
2.00
20.00
60.12
37.14
67.47
4.42
2.50
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“Airline” and “Air travel,” and whose behaviors indicated that they were “frequent travelers”
(based on Facebook’s analysis). The ad contained images of airplane seats and stated, “Rs 10,000
Flight Voucher Study,” and “Take a short survey about your travel preferences and WIN a flight
voucher worth Rs 10,000!”
Upon clicking on the ad, participants were taken to a prescreen survey that contained a series
of multiple-choice questions, including questions about participants’ age, citizenship, and city of
residence. Only Indian citizens aged 18 to 64 residing in New Delhi or Mumbai were eligible to
continue. Participants were also asked about their comfort level with reading and writing English
(one of India's national languages). Those who indicated that they were “not very comfortable”
or “moderately comfortable” with English were ineligible, whereas those who indicated that they
were “perfectly fluent” or “not perfectly fluent but very comfortable” were eligible. A total of
426 eligible Indians completed the study.
Thereafter, participants indicated whether they wanted to fly New Delhi-Mumbai-New Delhi
or Mumbai-New Delhi-Mumbai, and whether their flight was for business or leisure. Participants
then selected their round-trip dates and were informed, “If you are 1 of the 6 lucky winners, you
will get a Rs. 10,000 travel gift voucher toward the cost of this itinerary.” Participants received a
list of real flight timings for their chosen route (pulled from an airline website) and chose their
preferred flight. At the time of the study, all round-trip flight costs were under Rs. 10,000.
After their selection, participants were randomly assigned to one of the six decision frame
conditions and presented with the carbon offset request. In the control condition, the text was
similar to that used by a major airline in India at the time of the study: “Help clear the air! This
airline is committed to offsetting the pollution caused by air travel. This airline believes everyone
can reduce their carbon footprint and promote a healthy and sustainable future.” Table 2 details
the wording of the conditions.

Wording of Frames Used
After the headline and first paragraph for the relevant condition, all conditions continued to state:
“In partnership with the Fair Climate Network, this airline has already setup 5000 biogas units in
villages in India. (Electricity generated from biogas reduces carbon pollution by 95% compared to
normal electricity generated from coal or natural gas.)
Will you contribute Rs. 499 (from your Rs. 10,000 voucher) to fund low-carbon initiatives like these
in villages around India?

•
•

Yes. I will make this contribution and I confirm that I am an Indian national. (This contribution is allowed only for Indian nationals as per Government of India rules.)
No. Thank you.”

This served as our key dependent variable.
We collected additional exploratory measures across all experiments2 (see Supplemental
Material). The results for these exploratory measures are available in the Results.docx file on the
online data repository.

Experiment 2: Giving Hypothetical Vignette Choices to Recent Flyers in India
In Experiment 2, we sought to replicate the findings of Study 1 but without the voucher,as people
do not pay for carbon offset purchases using vouchers in the course of real-life flight purchases.
We recruited residents of India on Amazon Mechanical Turk for this study. Participants

7

Help clear the air! This airline is committed to offsetting the pollution caused by air travel.
This airline believes everyone can reduce their carbon footprint and promote a healthy and
sustainable future.
Promote India’s economic development: Help clear the air! This airline is committed to promoting
India’s economic development by offsetting the pollution caused by air travel. This airline believes
everyone can contribute to India’s successful growth and development by reducing their carbon
footprint and promoting a healthy and sustainable future.
Be part of social change: Help clear the air! This airline is committed to creating social change by
offsetting the pollution caused by air travel. This airline believes everyone can be part of this
social change by reducing their carbon footprint and promoting a healthy and sustainable future.
It’s your choice: Help clear the air! This airline chooses to offset the pollution caused by air travel.
This airline believes everyone can choose to reduce their carbon footprint and promote a
healthy and sustainable future.
It is your moral responsibility: Help clear the air! This airline believes that it is our moral
responsibility to offset the pollution caused by air travel. This airline believes we all should fulfill
our moral responsibility to reduce our carbon footprint and promote a healthy and sustainable
future.
Preserve India’s sanctity and purity: Help clear the air! This airline is committed to maintaining the
sanctity and purity of India’s air, water, and land, by offsetting the pollution caused by air travel.
This airline believes everyone can help preserve the purity of India’s environment by reducing
their carbon footprint and promoting a healthy and sustainable future.

Control

Experiments 2, 3, 4: “This airline”
replaced with “FlyIndia.”
Experiments 5, 6 and 8: “This
airline” replaced with “FlyIndia”
for the Indian sample and
with “FlyAmerica” for the
American sample. Experiment
7: “This airline” replaced with
“FlyAmerica.” For US samples,
the frames did not mention India,
but “America.”

Variations

Note. After the frame, participants read the offer to partially offset their flight. The wording for these asks differed by experiment and are described in the Methods section.

Sanctity

Moral responsibility

Choice

Social change

Economic growth

Experiment 1 wording

Frame

Table 2. Wording of the Frames Used Across the Experiments, With Description of Variations by Study.
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completed a prescreen survey that contained a series of multiple-choice questions. Only those
who were physically in India, had flown a domestic ticket in the past year, and had purchased a
flight ticket online were eligible. A total of 459 eligible Indian flyers participated in the study.
Participants read: “Imagine that you need to take a flight within India and have searched for
the best fare. You find that FlyIndia, a new airline, is offering a good fare and convenient times
for the flight that you want to take. Therefore, you decide to take the FlyIndia flight for your
upcoming trip. Once you have selected your preferred flight and entered your payment information, you see the following message.”
Thereafter, participants were randomly assigned to one of the six conditions and presented
with the carbon offset request. The requests were identical to those used in Experiment 1 except
that we removed the flight voucher incentive, “This airline” was replaced with “FlyIndia,” and
“Rs. 499” was replaced with “Rs. 99” (approximately $1.50). The offset price was changed to be
equivalent to the offset offered by an Indian airline at the time.
Further, we altered the framing of the other response option to match the experimental condition: “Yes. I will make this contribution” (control condition); “Yes. I will support India’s sustainable growth and economic development and make this contribution” (economic growth
condition); “Yes. I will be a part of this social change and make this contribution” (social change
condition); “Yes. I choose to make this contribution” (choice condition); “Yes. I will fulfill my
moral responsibility and make this contribution” (moral responsibility condition); and “Yes. I
want to preserve the sanctity and purity of India and make this contribution” (sanctity condition).
Each of the above stems was completed by “. . . and I confirm that I am an Indian national. (This
contribution is allowed only for Indian nationals as per Government of India rules.)”. The second
response option to not contribute (“No. Thank you.”) was identical across conditions.

Experiment 3
In Experiment 3, we realized that Indians’ high reported rates of contribution in the previous
experiments could be due to the small offset amount asked. So, we decided to increase the offset
amount from Rs. 99 to Rs. 499.The methods of this study were identical to Experiment 2. A total
of 281 eligible Indian flyers completed the study.

Experiment 4: Presenting a Realistic Fictional Airline Website to Indians
To increase ecological validity, Experiment 4 was designed to be a realistic replication in which
participants actually selected flights between airports that they wanted to fly. We recruited Indian
flyers using Survey Sampling International, a survey panel company. Participants completed a
prescreen survey. Only those who lived in India, had taken a commercial flight, had purchased a
flight on an airline website, and were either fluent or comfortable with English were eligible. A
total of 1,708 eligible Indian flyers participated in the study.
Participants were taken through a realistic experience of buying a ticket on the website of the
fictional airline FlyIndia. For the experiment, we programed the entire domestic flight schedule of
a major Indian airline in the online survey. Participants were first asked to select 1 of 33 origin
airports, which included all the airports that this airline flew to at the time of the study. Based on
their choice, participants were then given a list of possible destination airports, which included all
potential domestic destinations for this airline. Thereafter, participants were shown all available
flight times between the given origin-destination pair and were asked to choose one. For ease of
programing, we included a flight even if it did not fly daily between the given pair of cities.
After participants chose a flight, they were randomly assigned to one of the six conditions and
presented with the carbon offset request. The language of the request was similar to that used in
Experiment 3. The Rs. 499 contribution was replaced with a Rs. 199 contribution (approximately
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$3). Further, we changed the second paragraph in the appeal to state that the carbon offset would
be used for setting up cooking gas units rather than for generating electricity from biogas: “In
partnership with the Fair Climate Network, FlyIndia has already setup 5000 cooking gas units in
villages in India. (Using cooking gas instead of wood or coal reduces carbon pollution by 95%.)”

Experiment 5: Investigating Economic Growth Frame in Two Countries
In Experiment 5, the goal was to obtain a US sample, and we focused on the frame that we thought
was most effective in India. We recruited residents of India and the US on Amazon Mechanical Turk
for this study. Upon clicking on the study link, participants were taken to a prescreen survey that
contained a series of multiple-choice questions. Only those who were living in either India or the US,
had taken a commercial flight, and were either fluent or comfortable with English were eligible. A
total of 631 eligible Indian flyers and 668 eligible US American flyers participated in the study.
Participants were asked to imagine that they wanted to purchase a flight ticket and checked the
website of a new airline, FlyIndia/FlyAmerica (respectively). To simulate the flight search experience, participants were asked to type out the name of the airport that they would like to fly from,
the airport that they would like to fly to, the date they would like to fly, and the date that they
would like to return. To highlight the cost of the flight, participants were asked to estimate the
cost of the flight as per their entered itinerary.
Participants were next randomly assigned to either the control condition or the economic
growth condition. The language of the request was very similar to that used in Experiment 4. In
the US, “villages in India” was replaced with “rural communities in the US.” The contribution
amount was Rs. 199 (approximately $3 at the time of the study) in India and $4.99 in the US. In
the response option to contribute, we removed the following text which was included in previous
studies: “. . . and I confirm that I am an Indian national. (This contribution is allowed only for
Indian nationals as per Government of India rules.)”

Experiment 6
In Experiment 6, in addition to recruiting US samples, we also wanted to equate the carbon offset
amounts between India and the US. We recruited residents of India and the US on Amazon
Mechanical Turk for this study. A total of 186 eligible Indian flyers and 198 eligible US American
flyers participated in the study. The procedure was identical to that in Experiment 5, except the
contribution amount was changed to Rs. 335 (approximately $5 at the time of the study) in India
and $5 in the US.

Experiment 7: Investigating All Frames in the US
In Experiments 7 and 8, the goal was to balance out the sample sizes across conditions. We
recruited US residents on Amazon Mechanical Turk. A total of 3,193 eligible US-American flyers participated. The procedure was identical to Experiment 5 except that participants were randomly assigned to one of the six conditions included in Experiments 1 to 4. The contribution
amount was changed to $4.99 in the US. We changed the second paragraph in the appeal to state
that the carbon offset would be used to “set up 5000 biogas units in rural communities in the US”
(similar to the language used in Experiments 1–3).

Experiment 8: Investigating All Frames in Two Countries
We recruited residents of India and the US on Amazon Mechanical Turk. A total of 1,050 eligible
Indian flyers and 1,494 eligible US flyers participated. The procedure was identical to Experiment
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7 except for two changes in the India survey: we used a contribution amount of Rs. 99 (approximately $1.50 at the time of the study), and changed the second paragraph in the appeal to state
that the carbon offset would be used to “set up 5,000 biogas units in villages in India.”

Demographic Variables
We measured participants’ political orientation in all experiments and in both cultures (except
Experiments 4 and 8 in India) by asking participants to indicate their political orientation on a
scale of “1 = Strongly conservative” to “7 = Strongly liberal.” We also included two additional
items in Experiments 7 and 8 that were conducted in the US,“1 = Strongly right” to “7 = Strongly
left” and “1 = Strongly republican” to “7 = Strongly democrat.” We averaged participants’
responses across the three questions in Experiments 7 and 8. We measured participants’ social
classin all experiments and in both cultures by asking participants to describe their social class
on a scale of “1 = Working class/Lower class” to “5 = Upper class.” We also asked participants
to indicate their gender (coded such that 1 = “female” and 2 = “male”), and asked them to write
their age.

Results
We pooled the data across all experiments a sit allowed us to provide a more accurate and
unbiased test of our hypotheses(Braver et al., 2014; Cumming, 2014; Maner, 2014; Schimmack,
2012; Stanley & Spence, 2014; Tuk et al., 2015). In each experiment, participants were randomly assigned to conditions, and the conditions only varied in the text of the carbon offset
frame. Thus, condition was treated as a participant-level variable with six categories (similar
to that in virtually all experiments in psychology). However, our experiments systematically
differed from each other in design features, participant pool, and dates of data collection. As
such, the responses of participants within an experiment are likely correlated, so we treated
participants as nested within experiments. Although it is common practice to use logistic
regressions when analyzing binary dependent variables, recent research has suggested that in
experiments with binary dependent variables, linear probability models are superior to logistic regressions (Gomila, 2021). We thus analyzed the data with a hierarchical linear model
(see Raudenbush & Bryk, 2002, Chapter 7) using the mixed command in STATA©. This
model allows us to analyze the data from all experiments in a single analysis rather than having separate estimates for each experiment and then pooling those estimates. As we are seeking to compare the effects of five experimental conditions compared to one control condition
within a given culture, we used Bonferroni correction to adjust our p-value cut-off from <.05
to <.01.
Our dependent variable was binary—whether or not participants chose to contribute to the
carbon offset. The independent variables were dummy variables indicating the condition that
participants were assigned to (with the control condition treated as the dropped baseline), participants’ culture (India = 0, US = 1), and interactions between culture and each condition. We controlled for the offset cost, which varied across experiments, as people might be less likely to
contribute as the contribution amount increased. We converted this variable from Indian Rupees
to US dollars using the rate 1 USD = 74 INR. We allowed the slopes of culture and condition to
vary across experiments. However, we set the slopes of the culture × condition interactions as
fixed across experiments because the model could not converge if we treated these slopes as
random. We used a model with robust standard errors because our dependent variable was not
linear.3 Table 3 presents the descriptive statistics. The following equation depicts our model (i
indicates participant number, j indicates experiment number):
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β0 j = G00 + G01ContributionScaled + U 0 j ,
β1 j = G10 + U1 j ,
β2 j = G20 + U 2 j ,
β3 j = G30 + U 3 j ,
β4 j = G40 + U 4 j ,
β5 j = G50 + U 5 j ,
β6 j = G60 + U 6 j ,
β7 j = G70 ,
β8 j = G80 ,
β9 j = G90 ,
β10 j = G100 ,
β11 j = G110 .

Our key goal was to examine whether any of the culturally-relevant frames motivate carbon
offset more than the control condition within each culture. To do so, we ran separate hierarchical
linear models within each culture using the same specifications as in our full model but without
culture and the corresponding interaction terms. Table 4 presents the results from this analysis.
We found that in India, the economic growth condition increased carbon offset contributions
significantly compared to the control condition, p < .001. In terms of practical significance, the
economic growth frame increased Indians’ likelihood of contributing a carbon offset by 3.9%
(95% CI [1.9, 5.9]). None of the other conditions were significantly different from the control
condition (p > .01). The effect of the sanctity condition was about one-fourth as large (B = .010)
as that of the economic growth condition (B = .039), with a wide confidence interval, and thus
virtually indistinguishable from zero. The other three frames—choice, moral responsibility, and
social change—had non-significant but negative effects, indicating that they are highly unlikely
to increase Indians’ likelihood of contributing to carbon offsets. We interpret these results as
evidence for the absence of any effect for these four remaining conditions in India.
In the US, we found that compared to the control condition, the choice condition increased
carbon offset contributions significantly, p < .001. In terms of practical significance, the choice
frame increased Americans’ likelihood of contributing a carbon offset by 4.5% (95% CI [2.5,
6.6). Americans’ willingness to make the carbon offset contribution in the remaining conditions
did not significantly differ from that in the control condition (p > .01). An examination of the
Beta coefficients indicated that the moral responsibility condition had a larger effect (B = .073),
and the social change condition had nearly as large an effect (B = .038) as the choice condition
(B = .045). However, these two conditions also had much wider confidence intervals, which
resulted in non-significant effects. For this reason, we consider the effects for both the moral
responsibility and social change conditions inconclusive. However, we note that with a larger
sample, or a different version of the manipulation, these effects may also emerge. The effect of
the economic growth condition was about half as large (B = .019) as that of the choice condition,

12
0.93 (73)
0.85 (81)
0.90 (78)
0.92 (74)
0.94 (72)
0.91 (81)

0.72 (78)
0.72 (69)
0.73 (67)
0.73 (71)
0.64 (74)
0.69 (67)

0.76 (49)
0.80 (46)
0.83 (48)
0.78 (41)
0.81 (48)
0.80 (49)

–
–
–
–
–
–

3

0.74 (291)
0.72 (272)
0.79 (290)
0.71 (285)
0.75 (282)
0.74 (288)

–
–
–
–
–
–

4

0.68 (319)
–
0.71 (312)
–
–
–

0.39 (326)
–
0.43 (342)
–
–
–

5

0.71 (98)
–
0.78 (88)
–
–
–

0.46 (97)
–
0.49 (101)
–
–
–

6

–
–
–
–
–
–

0.45 (521)
0.48 (535)
0.45 (532)
0.47 (541)
0.45 (533)
0.50 (531)

7

0.83 (66)
0.79 (217)
0.86 (92)
0.80 (218)
0.82 (226)
0.74 (231)

0.58 (77)
0.58 (343)
0.63 (48)
0.65 (344)
0.52 (339)
0.54 (343)

8

Note. Results are reported in the format: Mean (N). We randomly assigned participants to conditions using Qualtrics™ “randomize block” function. The goal of Study 8 was to
make approximately equal the distribution of participants in each condition across all studies. This was done by intentionally limiting the number of participants in the control and
economic growth conditions, which were already over-sampled in Studies 5 and 6. Thus, in Study 8, all participants had higher probabilities of being assigned to any previously undersampled conditions, but were still randomly assigned across all conditions.

–
–
–
–
–
–

–
–
–
–
–
–

Control condition
Choice condition
Economic growth
Moral responsibility
Sanctity
Social change
India
Control condition
Choice condition
Economic growth
Moral responsibility
Sanctity
Social change

2

1

Experiment

US

Table 3. Proportion of Participants Contributing to the Carbon Offset, by Culture, Experiment, and Condition.
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1,021
878
1,023
885
872
874

N
–
[0.025, 0.066]
[–0.001, 0.040]
[–0.0009, 0.146]
[–0.018, 0.031]
[–0.003, 0.080]
[–0.49, 0.58]
[–39.87, 34.93]
–

–2.47 (19.08)
–

95% CI

–
.045 (0.01)
.019 (0.01)
.073 (0.04)
.007 (0.01)
.038 (0.02)
.042 (0.27)

B (robust SE)

b

Variance in the random slope of culture/condition across experiments.
Variance in the random intercept across experiments.
c
Residual error variance at the level of participants.
*p < .05. **p < .01. ***p < .001 (all two-tailed).

a

Control
Choice
Economic growth
Moral responsibility
Sanctity
Social change
Contribution
amount (scaled)
Constant
Residual

Predictor

US

–0.13
–

–
4.29***
1.86
1.94
0.53
1.81
0.15

z-value

0.002b
0.247

–
1.90e–14a
3.71e–15a
0.002a
2.23e–15a
2.14e–12a
–

Variance
974
685
975
689
702
716

N

Table 4. Results of the Separate Hierarchical Linear Models, Examining Effects Within Cultures.

.81 (0.06)
–

–
–.011 (0.01)
.039 (0.01)
–.006 (0.01)
.010 (0.01)
–.019 (0.02)
–.0002 (0.0002)

B (robust SE)

[0.69, 0.93]
–

–
[–0.029, 0.007]
[0.019, 0.059]
[–0.027, 0.015]
[–0.014, 0.034]
[–0.057, 0.019]
[–0.0005, 0.0001]

95% CI

India

13.72***
–

–
–1.18
3.91***
–0.55
0.81
–0.98
–1.16

z-value

.004b
.177c

–
1.00e–15a
9.37e–17a
2.19e–15a
9.69e–10a
1.77e–08a
–

Variance
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but with a much narrower confidence interval than that of the moral responsibility and social
change conditions. The sanctity condition’s coefficient was the smallest of all (B = .007) and
virtually indistinguishable from zero. Overall, it appears that the social change and sanctity
frames suggest an absence of any effect.
Next, we examined whether there are significant cultural differences in the effectiveness of
the various culturally-relevant frames. To do so, we ran the full hierarchical linear model. Table
5 presents the results from this analysis. We found a simple effect of culture (B = −.27, p < .001),
which indicated that American participants were less likely to indicate that they would contribute to the carbon offset than Indian participants. We also found a simple effect of the economic
growth condition on participants’ decisions to contribute (B = .039, p < .001). Given the coding
of culture (India = 0, US = 1), this finding indicates that the economic growth frame increased
Indian participants’ willingness to contribute to the carbon offset. However, the culture × economic growth interaction was non-significant (p > .01). We found significant culture × condition interactions for choice (B = .055), moral responsibility (B = .080), and social change
(B = .054); the positive sign of these coefficients indicates that these conditions increased
Americans’ willingness to contribute more than Indians’. An examination of the variance components in Table 5 indicates that there was very little variance in the effect of culture or condition across experiments.

Additional Exploratory Analyses
We examined whether the effectiveness of the five frames varied across various demographic
factors, including participants’ political orientation, social class (SES), gender, and age. We did
so because past research has found that different frames are effective for people varying on political orientation (e.g., Campbell & Kay, 2014; Day et al., 2014; Feinberg & Willer, 2013; Wolsko
et al., 2016) and social class (Graham et al., 2009; Snibbe & Markus, 2005), and it is likely that
there are similar variations across other demographic characteristics. We re-ran four models,
each for one of the four demographic variables within each culture (except for political orientation, which we ran in the US only because the liberal-conservative political orientation is not
relevant in India). In addition to the existing predictors, we added the mean-centered demographic variable and its interactions with the condition dummy variables. Table 6 presents the
results from these analyses (Table 7).
We found that the effectiveness of the five frames did not vary by participants’ political
orientation in the US and by participants’ age in both cultures. However, in the US, we found
significant interactions between participants’ social class and the social change frame (B = .057)
and the economic growth frame (B = .036). Simple slopes analyses revealed that for participants from a higher SES background (those 1 SD above the mean on the social class measure),
the social change (B = .081), and economic growth frames (B = .039) were better than control
in leading to higher carbon offset donations; however, these two frames were not effective for
participants from a lower SES background (those 1 SD below the mean on the social class
measure; B = .007 and 0.010, respectively). In India, we also found an interaction between the
social change frame and SES. However, this time round, the social change frame was nonsignificantly more effective than control for lower SES participants (B = .027) but not for
higher SES participants (B = −.025).
In the US, the effectiveness of the five frames did not vary by participants’ gender. In India,
we found significant interactions between gender and the choice frame (B = .032) and the economic growth frame (B = −.058). Simple slopes analyses revealed that the choice frame led to
higher carbon offset donations than the control frame among women (B = .038) but lower donations among men (B = −.030). The economic growth frameled to higher carbon offset donations
than the control frame among men (B = .051) but not among women (B = .010). These findings
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Table 5. Results of the Full Hierarchical Linear Model, Examining Effects Between Cultures.
Predictor
Culture (India = 0, US = 1)
Choice
Economic growth
Moral responsibility
Sanctity
Social change
Contribution amount (scaled)
Choice × culture
Economic growth × culture
Moral responsibility × culture
Sanctity × culture
Social change × culture
Constant
Residual

B (robust SE)

95% CI of B

z-value

Variance

–.2732 (0.02)
–.015 (0.01)
.039 (0.01)
–.014 (0.01)
.005 (0.01)
–.020 (0.02)
–.00005 (0.0001)
.055 (0.01)
–.019 (0.02)
.080 (0.03)
–.004 (0.02)
.054 (0.01)
.77 (0.04)
–

[–0.304, –0.243]
[–0.036, 0.006]
[0.019, 0.059]
[–0.031, 0.003]
[–0.020, 0.031]
[–0.058, 0.019]
[–0.0002, 0.0001]
[0.029, 0.081]
[–0.049, 0.011]
[0.020, 0.14]
[–0.039, 0.030]
[0.028, 0.081]
[0.68, 0.86]
–

–17.49***
–1.44
3.87***
–1.65
0.41
–1.00
–0.51
4.12***
–1.26
2.63**
–0.24
4.04***
17.41***
–

1.13e–13a
1.73e–15a
9.70e–15a
.0006a
5.83e–13a
.0003a
–
–
–
–
–
–
.004b
.214c

a

Variance in the random slope of culture/ condition across experiments.
Variance in the random intercept across experiments.
c
Residual error variance at the level of participants.
*p < .05. **p < .01. ***p < .001 (all two-tailed).
b

suggest that organizations can target different frames to different demographic groups to maximize carbon offset donations.

Discussion
Across eight experiments with 10,294 participants, this exploratory research provides evidence
in two nations that are major emitters of carbon emissions (the US and India) that culturallyrelevant frames can motivate environmental action. In a simulated flight purchase decision,
Indians selected a carbon offset more often when it was framed as furthering the nation’s economic development, with an effect size of 3.9%, whereas Americans selected a carbon offset
more often when it was framed as a choice, with an effect size of 4.5%. If these effect sizes
generalize to the real world, they would then represent monetarily large consequences of virtually costless changes to the language used to elicit carbon offsets. Specifically, in 2019, people
took 926 million flights in the US, and 167 million flights in India (World Bank, 2021). Assuming
that the effect realized in the real world is at the lower bound of the confidence interval of the
effect of the choice frame in the US (2.5%), the net effect would be 115.8 million dollars of additional carbon offset contributions per year. Assuming the average effect size of 4.5% in the US,
the net effect would be 208.4 million dollars additional carbon offset contributions per year.
Assuming the higher bound of the confidence interval of 6.6% in the US, the net effect would be
305.6 million dollars additional carbon offset contributions per year. The same estimation
approach using the lower bound, 1.9%, estimated effect size, 3.9%, and higher bound, 5.9%, in
India would result in net effects ranging from 4.8 million to 9.8 million to 14.8 milliondollars.
Although no individual action will make up for the lack of efforts by governments and industry
to reduce carbon emissions, these individual-level actions could collectively have the potential to
have a meaningful impact.
It is important to note that even though all participants had a clear choice about whether or not
to contribute to the carbon offset, an effect of the language of choice still emerged in the US. Our
research is the first to show that merely invoking the term “choice” can significantly increase
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[0.020, 0.063]
[0.00003, 0.043]
[0.006, 0.145]
[–0.011, 0.043]
[0.0004, 0.091]
[–0.45, 0.67]
[0.059, 0.071]
[–0.007, 0.022]
[–0.038, 0.017]
[–0.017, 0.002]
[–0.031, 0.053]
[–0.038, 0.052]
[–46.67, 32.26]
–
–
[0.014, 0.084]
[0.018, 0.045]
[–0.018, 0.181]
[–0.018, 0.029]
[0.020, 0.100]
[–0.50, 0.54]
[–0.084, –0.023]
[–0.043, 0.076]
[0.011, 0.062]
[–0.046, 0.089]
[–0.029, 0.037]
[0.029, 0.085]
[–37.68, 35.73]
–
–

–
.049 (0.02)
.032 (0.007)
.082 (0.05)
.006 (0.01)
.060 (0.02)
.020 (0.27)
–.053 (0.02)
.017 (0.03)
.036 (0.01)
.021 (0.03)
.004 (0.02)
.057 (0.01)
–.97 (18.73)
–

–

95% CI

–
.042 (0.01)
.021 (0.01)
.076 (0.04)
.016 (0.01)
.046 (0.02)
.110 (0.29)
.065 (0.003)
.007 (0.007)
–.011 (0.01)
–.008 (0.005)
.011 (0.02)
.007 (0.02)
–7.20 (20.14)
–

–

B (robust SE)

Predictor

US

Control
Choice
Economic growth
Moral responsibility
Sanctity
Social change
Contribution amount (scaled)
Political
Choice × political
Economic growth × political
Moral responsibility × political
Sanctity × political
Social change × political
Constant
Residual
Social class
Control
Choice
Economic growth
Moral responsibility
Sanctity
Social change
Contribution amount (scaled)
SES
Choice × SES
Economic growth × SES
Moral responsibility × SES
Sanctity × SES
Social change × SES
Constant
Residual
Gender
Control

Political orientation

–

–
2.76**
4.54***
1.61
0.50
2.92**
0.08
–3.46**
0.54
2.77**
0.62
0.22
4.03***
–0.05
–

–
3.85***
1.96
2.12*
1.16
1.98*
0.38
20.92***
1.03
–0.74
–1.62
0.51
0.30
–0.36
–

z-value

–

–
3.58e–14a
4.93e–15a
0.002a
7.32e–15a
3.11e–12a
–
–
–
–
–
–
–
0.002b
0.246c

–
9.41e–15a
5.84e–15a
0.002a
3.74e–14a
2.84e–13a
–
–
–
–
–
–
–
0.002b
0.235c

Variance

–

–

–
[–0.016, 0.016]
[0.010, 0.086]
[–0.016, 0.030]
[–0.003, 0.046]
[–0.031, 0.049]
[–0.0004, 0.0001]
[0.030, 0.087]
[–0.055, 0.008]
[–0.065, 0.023]
[–0.053, 0.005]
[–0.039, 0.020]
[–0.089, –0.011]
[0.67, 0.89]
–

–
–
–
–
–
–
–

–
–
–
–
–
–
–
–
.00008 (0.008)
.048 (0.02)
.007 (0.01)
.021 (0.01)
.009 (0.02)
–.0001 (0.0001)
.059 (0.01)
–.023 (0.02)
–.021 (0.02)
–.024 (0.01)
–.010 (0.01)
–.050 (0.02)
.78 (0.06)
–

–
–
–
–
–
–
–

95% CI

–
–
–
–
–
–
–

B (robust SE)

India

–

–
0.01
2.48*
0.57
1.74
0.43
–1.00
4.05***
–1.44
–0.93
–1.61
–0.65
–2.52*
13.76***
–

–
–
–
–
–
–
–

–
–
–
–
–
–
–

z-value

(continued)

–

–
–
–
–
–
.004b
.174c

–
1.18e–13a
4.19e–17a
1.13e–14a
1.03e–09a
.0005a
–

–
–
–
–
–
–
–

–
–
–
–
–
–
–

Variance

Table 6. Results of the Separate Hierarchical Linear Models, Examining Effectiveness of the Five Frames Varied by Participants’ Political Orientation, Social Class
(SES), Gender, and Age.
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–
[0.031, 0.059]
[0.001, 0.032]
[0.002, 0.144]
[–0.022, 0.029]
[–0.008, 0.078]
[–0.49, 0.59]
[–0.005, 0.003]
[–0.004, 0.004]
[–0.004, 0.004]
[–0.005, 0.003]
[–0.004, 0.006]
[–0.002, 0.006]
[–40.62, 35.05]
–

–
.045 (0.007)
.017 (0.008)
.073 (0.04)
.004 (0.01)
.035 (0.02)
.046 (0.28)
–.001 (0.002)
–.0002 (0.002)
.0002 (0.002)
–.001(0.002)
.0009 (0.002)
.002 (0.002)
–2.79 (19.31)
–

b

Variance in the random slope of culture/ condition across experiments.
Variance in the random intercept across experiments.
c
Residual error variance at the level of participants.
*p < .05. **p < .01. ***p < .001 (all two-tailed).

a

[0.025, 0.062]
[0.003, 0.040]
[–0.003, 0.142]
[–0.020, 0.041]
[–0.006, 0.071]
[–0.48, 0.57]
[–0.081, 0.028]
[–0.012, 0.102]
[–0.036, 0.028]
[–0.002, 0.111]
[–0.112, 0.031]
[–0.0003, 0.116]
[–39.20, 33.86]
–

.043 (0.009)
.022 (0.01)
.069 (0.04)
.011 (0.02)
.033 (0.02)
.045 (0.27)
–.027 (0.03)
.045 (0.03)
–.004 (0.02)
.055 (0.03)
–.040 (0.04)
.058 (0.03)
–2.67 (18.64)
–

Choice
Economic growth
Moral responsibility
Sanctity
Social change
Contribution amount (scaled)
Gender
Choice × gender
Economic growth × gender
Moral responsibility × gender
Sanctity × gender
Social change × gender
Constant
Residual
Age
Control
Choice
Economic growth
Moral responsibility
Sanctity
Social change
Contribution amount (scaled)
Age
Choice × age
Economic growth × age
Moral responsibility × age
Sanctity × age
Social change × age
Constant
Residual

95% CI

B (robust SE)

US

Predictor

Political orientation

Table 6. (continued)

–
6.24***
2.14*
2.02*
0.27
1.57
0.17
–0.55
–0.07
0.10
–0.59
0.36
0.82
–0.14
–

4.58***
2.26*
1.88
0.70
1.65
0.17
–0.96
1.54
–0.23
1.89
–1.10
1.95
–0.14
–

z-value
a

–
1.15e–14a
2.39e–15a
0.002a
5.98e–15a
9.06e–13a
–
–
–
–
–
–
–
0.002b
0.247c

7.15e–14
9.65e–15a
0.002a
1.46e–13a
1.15e–11a
–
–
–
–
–
–
–
0.002b
0.246c

Variance

–
–.007 (0.01)
.043 (0.007)
.0002 (0.01)
.020 (0.008)
–.013 (0.02)
–.0001 (0.0001)
–.0002 (0.001)
–.002 (0.003)
.001 (0.002)
–.0007 (0.001)
–.0006 (0.001)
–.002 (0.002)
.80 (0.06)
–

−.002 (0.008)
.027 (0.01)
–.011 (0.01)
.008 (0.008)
–.020 (0.02)
–.0001 (0.0001)
–.036 (0.03)
.032 (0.02)
–.058 (0.02)
–.051 (0.03)
–.036 (0.03)
–.042 (0.04)
.86 (0.08)
–

B (robust SE)

–
[–0.034, 0.019]
[0.030, 0.057]
[–0.029, 0.029]
[0.005, 0.036]
[–0.060, 0.035]
[–0.0004, 0.0001]
[–0.002, 0.002]
[–0.008, 0.005]
[–0.002, 0.005]
[–0.003, 0.002]
[–0.003, 0.002]
[–0.007, 0.003]
[0.68, 0.91]
–

[−0.019, 0.014]
[0.006, 0.048]
[–0.037, 0.015]
[–0.008, 0.025]
[–0.054, 0.014]
[–0.0004, 0.0002]
[–0.088, 0.017]
[0.002, 0.062]
[–0.107, –0.010]
[–0.101, 0.00005]
[–0.090, 0.019]
[–0.122, 0.037]
[0.71, 1.01]
–

95% CI

India

–
–0.56
6.30***
0.01
2.56*
–0.51
–0.92
–0.16
–0.47
0.68
–0.47
–0.48
–0.88
13.52***
–

−0.25
2.54*
–0.85
1.03
–1.17
–0.90
–1.34
2.07*
–2.37*
–1.96
–1.29
–1.04
11.10***
–

z-value

–
2.20e–14a
9.64e–17a
3.88e–15a
7.58e–10a
.0001a
–
–
–
–
–
–
–
.004b
.174c

2.24e–11a
6.30e–15a
7.18e–14a
1.07e–09a
.00005a
–
–
–
–
–
–
–
.004b
.174c

Variance
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−.030 (0.009)
.051 (0.01)
–
–
–

B (robust SE)

–
–
–
–
−.025 (0.03)

B (robust SE)

–
.039 (0.01)
–
–
.081 (0.04)

B (robust SE)

[−0.047, −0.012]
[0.021, 0.080]
–
–
–

95% CI

Men

–
–
–
–
[−0.079, 0.029]

95% CI

Higher SES

–
[0.013, 0.066]
–
–
[0.0006, 0.161]

95% CI

Higher SES

−3.36**
3.39**
–
–
–

z-value

–
–
–
–
−0.91

z-value

–
2.92**
–
–
1.98*

z-value

.038 (0.02)
.010 (0.01)
–
–
–

B (robust SE)

–
–
–
–
.027 (0.02)

B (robust SE)

–
.010 (0.02)
–
–
.007 (0.02)

B (robust SE)

[0.008, 0.068]
[−0.017, 0.038]
–
–
–

95% CI

Women

–
–
–
–
[−0.010, 0.065]

95% CI

Lower SES

–
[−0.026, 0.046]
–
–
[–0.035, 0.048]

95% CI

Lower SES

Note. The B coefficients indicate the difference between the control condition and each experimental condition for lower vs. higher SES background, and men vs. women.
*p < .05. **p < .01. ***p < .001 (all two-tailed).

Choice
Economic growth
Moral responsibility
Sanctity
Social change

Predictor

Gender (IN)

Choice
Economic growth
Moral responsibility
Sanctity
Social change

Predictor

Social class (IN)

Choice
Economic growth
Moral responsibility
Sanctity
Social change

Predictor

Social class (US)

2.50*
0.73
–
–
–

z-value

–
–
–
–
1.44

z-value

–
0.57
–
–
0.32

z-value

Table 7. Simple Slopes Analyses Modeling the Effect of Conditions on Participants’ Carbon Offset Donations at Differing Levels of Social Class (SES) and of
Different Gender.
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Americans’ likelihood of choosing to contribute to the carbon offset. This finding is consistent
with research in cross-cultural psychology demonstrating that choice, although universally valued, does not motivate Indians as it motivates US Americans (Tripathi et al., 2018). However, we
did not find significant differences between the US and India in the effectiveness of the economic
growth frame. This finding suggests that the economic growth frame did not motivate Indians
differently than US Americans, although the economic growth frame was significantly more
effective than the control condition only in India, not in the US.
Our exploratory study also shows that not all culturally-relevant frames are equally motivating in this context of a decision about an individual pro-environmental action. Although all the
frames presented reasonable starting points based on past research, the sanctity, moral responsibility, and social change frames did not differ from the control condition in either the US or India;
however, the social change frame had a stronger effect in the US than in India. Exploratory analyses found that the effectiveness of the five frames varied based on targets’ social class and gender
within each culture, but not their political orientation and age. In the US, the social change and
economic growth frameswere more effective for people from higher SES backgrounds. In India,
the social change frame was more effective for people from lower SES backgrounds, the choice
frame was more effective for women, and the economic growth frame was more effective for
men. These findings suggest that future research, or organizational efforts, can consider targeting
different frames to individuals depending upon their socioeconomic class and gender, if these
characteristics are known.
The goal of the current research was not to discriminate between the culturally-relevant
frames, so we cannot currently offer insights into why the two frames that yielded results (economic growth and choice) did so while the others (sanctity, moral responsibility, and social
change) did not. Further, the goal of the current research was also not to identify frames that
would fit into an elegant theoretical framework, so our exploratory approach used the funding
available to us to conduct a highly powered test of frames that we thought could be effective in
India and the US given past research. Our results support two conclusions within a simulated
flight purchase context: culturally-relevant frames matter, and that not all cultural values made
effective frames across the studies. In this way, our research highlights the value of exploratory
approaches because these results can stimulate future research exploring precisely why some
values, though universally valued, come to be more motivating than others in the context of carbon offset contributions. Research that explores how other information or affect could be combined with the frames, for example, could clarify when these cultural values could shape
decisions. For example, a sanctity frame may be very effective after imagery that evokes disgust
has been presented to respondents.
Assuming that findings from our hypothetical decisions generalize to actual decisions, our
findings can be extended to donation requests in the sphere of environmental action in the US and
India; carbon offset requests are just one type of donation requests for environmental action.
Whether the current results would generalize outside of the environmental domain, such as seeking people’s financial contribution to address other societal problems, is less certain and will
require future research to answer. It is also possible that our findings about the effect of the
choice frame in the US would generalize to other Western countries that value independence and
free choice (Markus & Kitayama, 2003). Similarly, our findings about the effect of the economic
growth frame in India may generalize to other economically developing countries that are aspiring to improve their economy. Future research can test these questions.
As we examined the effect of culturally-relevant frames on people’s willingness to contribute
to a carbon offset in hypothetical flight purchase scenarios, it is possible that our findings do not
translate into actual behaviors that cost real money, especially if these hypothetical behaviors
were driven by social desirability (Grimm, 2010; Marlow & Crowne, 1961). For example, if
people want to be seen as socially desirable (i.e., caring of the environment), they may be more
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likely to contribute in a hypothetical scenario; yet, these individuals may not readily do so when
their actual money is involved, as monetary self-interest could theoretically outweigh social
desirability. However, we see no reason why any effect of social desirability would differ systematically across conditions, and thus concerns about social desirability do not undermine our findings. Even though the average actualized donation rate may be lower than in our experiments, it
is unlikely that social desirability can explain our between-condition differences. We submit that
to the extent enough people contribute to a carbon offset, using a culturally relevant frame found
to be effective in our research is likely to elicit more donations than a control frame. We hope to
test these possibilities with actual donations in the future in order to offer empirical answers.
Perhaps the greatest value of this exploratory approach is the many directions for future
research it generates. Future, pre-registered investigations should test confirmatory hypotheses
arising from the current work (i.e., in pre-registered experiments). Most importantly, future
research needs to assess whether our findings generalize to actual carbon offset or donation contributions using real money (e.g., using A–B testing in the field). Although we did not find statistically significant effects for a number of frames, it is possible these frames might only be relevant
under particular circumstances. Specifically, the choice frame in the US and the economic growth
frame in India might tap people’s general values or concerns, and thus increased contributions
overall, but the sanctity, moral responsibility, and social change frames might only be relevant in
specific circumstances (e.g., in which people feel impure). Future research can test these ideas by
manipulating situational variables (e.g., moralizing environmental action) and then assessing the
effectiveness of the relevant frames. Similarly, it may be important to tie the message of social
change to prominent figures or events around taking environmental action to yield a result.
The present research could have implications for organizations that wish to spur the adoption
of environmental solutions. Our research highlights that it is essential to take cultural context into
consideration. Changing a few words and sentences to convert generic appeals into culturallyrelevant frames has nearly zero cost, yet may be effective at motivating environmental action
across the airline industry. Of course, follow-up confirmatory work is needed to back these preliminary findings, and research partnerships with organizations in this industry would present the
best approach for this future research. Regardless, this present research demonstrates that small
changes, informed by psychological science, can have the potential to have meaningful environmental impact.
These results expand the psychological science of decision framing by accounting for sociocultural context. The present research is the first to document that culturally-relevant values can
be invoked to motivate hypothetical societally beneficial behavior, specifically, individual environmental action. Finally, the present research provides preliminary evidence that it is possible to
engage individual consumers in offsetting the environmental consequences of their behaviors. If
these hypothetical behavioral differences translate into actual purchasing behavior, it is possible
that culturally-relevant frames have the potential to contribute to the reduction of carbon emissions worldwide.
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Notes
1.

2.

3.

These additional measures were included in Experiment 1: decision to opt-in to mailing list, current
feelings, cost of flight, feelings about contribution (if decided to contribute), attitudes toward airline,
and attention check.
These included questions about whether participants wanted to join the mailing list (“1 = Yes”,
“0 = No”), participants’ emotions (i.e., “How much do you feel happy/excited/calm/sad/nervous/angry
right now?” [“1 = Not at all” to “6 = A lot”]), the estimated cost of the flight (open-ended), participants’
attitude toward the airline (i.e., “How do you feel about this airline?” [“1 = Very negative” to “7 = Very
positive”], “How favorable is your impression of this airline?”, “To what extent do you think this airline represents a good company?”, “How much do you think this airline is truly committed to improving the environment?” [“1 = Not at all” to “7 = Extremely”]), and how they think about greenhouse
gas emissions (e.g., “What do you think about a cap on greenhouse gas emissions that harm people or
climate?”, “What do you think about a price (fee/tax) on greenhouse gas emissions that harm people or
climate?” [“1 = Completely oppose it” to “6 = Completely accept it.”]).
Results with non-robust standard errors in the Results.docx file available on https://osf.io/gqtvf/. To
calculate these values, we took 926 million flights in the US multiplied by 2.5% (i.e., the lower bound
of the confidence interval of the choice condition in the US, see Table 4, row 4, converted into a percentage), 4.5% (i.e., the point estimate of the coefficient), and 6.6% (i.e., the upper bound of the confidence interval). We then multiplied this number by $5, the carbon offset amount in our experiment,
to derive the total carbon offset contributions. We used the same procedure for India but multiplied by
Rs. 99 (approximately $1.50), the smallest possible carbon offset contribution in our experiment.
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