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Abstract

The food system causes more than a third of the global anthropogenic greenhouse gas emissions, of
which half are from livestock. Shifting towards plant-based diets could significantly reduce
deforestation, protect biodiversity, and contribute to achieving the Paris climate targets. Yet, deep-
rooted eating habits, pleasure, cultural status symbols, and personal freedom are just a few of many
bottlenecks to reduce meat consumption. Here, we argue that technological innovation in meat
substitutes, if successfully combined with effective informational triggers for behavioral changes, can
foster positive political feedbacks to transform the food system. We are particularly interested in
assessing the effects of such triggers on accelerating people’s reduction of meat consumption and
increasing public support for respective food policies. Using advanced machine learning and survey
experiments with citizens (N= 2590) in China and the US, the globally largest meat markets, we find
that personal experience with new plant-based meat substitutes strongly predicts individuals’ intentions
to reduce their meat consumption, eat more substitutes, and support public policies that catalyze a
transition to more plant-based diets. We also find that in both countries information about the benefits
of plant-based diets can increase citizens’ behavioral change intentions and policy support. In China,
emphasizing social norms in favor of plant-based diets has particularly strong effects on policy support.
In the US, prior experience with innovative meat substitutes potentially can boost the positive effects of
informational campaigns on public support for meat reduction policies. Overall, the results offer
promising implications for a policy sequencing strategy to create positive political feedbacks and enable
socio-technical tipping dynamics for food system transformation by fostering innovation in and
experience with meat substitutes and highlighting the co-benefits of plant-based diets.
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Main

There are few areas of consumption that do as much damage to the environment as what humans eat.
The food system is responsible for a third of global anthropogenic greenhouse gas emissions', and is
also the largest emitter of methane — a powerful short-lived greenhouse gas mainly due to red meat
products'*¢. Without transforming the food system, the goal of limiting the global temperature rise to
2°C would be hardly achievable even if all other sectors were to rapidly drive emissions to zero’. In
particular, the shift to plant-based diets offers a cost-effective and environmentally integer solution to
mitigate agricultural emissions, substantially reducing global deforestation and saving a few hundred
gigatonnes of CO, from the atmosphere by 20508, Moreover, the production and consumption of meat
is also linked to human health, contributing to the outbreak of pandemics like Covid-19° and to increased
risk of mortality due to cardiovascular diseases, cancer, and diabetes. Thus, changing meat consumption
habits is key for transforming the food system and achieving the UN Sustainable Development Goals
(SDGs). However, there is little to suggest that it will be easy to reduce global meat consumption. Even
though consumption in some industrial countries is stagnating at a high level or falling slightly, demand
in many other countries, including developing and emerging countries, remains high or even grows
sharply'. To name a few, deep-rooted eating habits, pleasure, cultural status symbols and personal
freedom are some of the most hindering bottlenecks that reduce the feasibility of reducing meat
consumption®. Given these existing barriers for change and the simultaneous urgency of the
sustainability problem, this prompts the question of how to accelerate reductions of meat consumption.

One potential way for speeding-up the transition of deep-rooted consumption patterns is triggering
positive socio-technical tipping point dynamics®~’. Socio-technical tipping points (STPs) can be defined
as points in a system “at which a small quantitative change inevitably triggers a non-linear change [...],
driven by self-reinforcing positive-feedback mechanisms, that inevitably and often irreversibly lead to
a qualitatively different state of the social system™. While discussions on STP dynamics are an
intriguing theoretical debate, we still lack empirical evidence if and how such dynamics unfold in
practice, especially in the food sector’ . Literature on inducing positive tipping and feedback
dynamics in sustainability transitions almost exclusively focuses on the energy sector'®™'%, leaving an
important gap in the empirical research on the specific enabling factors for triggering these dynamics in
respect to food and meat system transformation. In contrast to homogenous goods like electricity, meat
consumption is embedded into a social and cultural context. Thus, arguably, in the food sector a more
holistic ‘system thinking approach’ is needed to account for interactions and feedbacks between
technological, behavioral, social norm, and policy changes'®. While technological innovation, for
instance in meat substitutes, can be an important enabling factor for food system transformation' '8, the
transition of deep-rooted consumption patterns relies on social norm and behavioral changes®!32.
Moreover, interactions between technological, behavioral, and social norm changes might feed back
into public opinion about food policies'®?*. This in turn, could reduce public backlash and increase the
political feasibility of adopting meat reduction measures with visible cost implications in citizens’
everyday lives!®?*. Thus, to understand the specific mechanisms for enabling tipping dynamics and
accelerating meat consumption reduction, it is essential to empirically investigate the feedback effects
of growing information and experience with technological innovations in meat substitutes on public
opinion about a shift towards plant-based diets. Ideally, this empirical assessment also takes a
comparative perspective and accounts for the potential context-dependencies of such feedback effects.

In this study, we thus address this important research gap by focusing on how such feedback effects
related to novel meat substitutes can potentially create the enabling conditions for positive tipping
dynamics in food system transformation. More specifically, we take a comparative research approach
and empirically assess how (factual and social norm) information about and experience with novel plant-
based meat substitutes' affect individuals’ intentions to reduce their own meat consumption, eat more
substitutes, and support respective public policies in two distinct countries. In doing so, we use advanced
machine learning techniques and conducted two large-N survey experiments with citizens (N= 2590) in
China and the US, the globally largest meat markets.

! Plant-based meat substitutes are foods that try to replicate the texture, flavor, and/or nutritional value of meat,
often sold as vegetarian burgers, minced meat, sausages, or chicken nuggets. Plant-based meat substitutes are
usually made of ingredients such as peas, wheat, vegetable oils, mushrooms and other plants.
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China and the US are not only the globally largest producers and consumers of meat (in absolute
terms)?>, but also differ substantially in their socio-political, economic, and cultural context. Amongst
others, research has shown that Asian countries, including China, have rather collectivist cultures
valuing group integration over self-realization, as opposed to the rather individualistic cultures in
Western countries, including the US2. Moreover, food consumption traditions’ as well as the market
developments of innovative plant-based meat substitutes®® differ in these two countries. In China plant-
based meat alternatives, such as tofu or soy protein, have a long tradition?’, whereas in the US meat
rather tends to be replaced, for example, with vegetables, cheese, dairy, and eggs®®. Yet, within the last
years there has been an increase in demand for novel meat substitute products, which lead substitute
producers to develop new products using novel ingredients and technologies to make the products
increasingly like meat in terms of flavor, texture, and appearance in both countries?’3!. Comparing China
to the US is also interesting because China has experienced a sharper increase in meat production and
consumption in recent decades?>2. While China’s per capita meat consumption is still below that of an
average US citizen, the rise in meat consumption is largely driven by the urban middle-class in China
who consumes meat at rates comparable to those of European and US citizens>>3?.

Creating positive political feedbacks from information and experience with novel meat substitutes

In recent years, technologically innovative plant-based meat substitutes have experienced an exponential
market growth?. Today, due to technological learning and economies of scale, these new substitutes are
becoming more readily available and affordable for a larger number of consumers around the globe.
Here, we expect that a growing information about and consumer experience with such innovative meat
substitutes can increase citizens’ intentions to reduce own meat consumption, eat more meat substitutes,
and support respective policies. This expectation builds on dual-process models of human decision-
making®**°, These models suggest that humans use two different processes when making decisions.
First, the affective (experiential) system that makes rather unconscious and fast conclusions with low
cognitive effort based on learned behavior and experience. Second, the deliberative (analytical) system
that makes conscious and reflected decisions with high cognitive effort based on logic, knowledge, and
the information received®®. The two systems often work in parallel, complementing one another, yet,
they can also be in conflict®’.

Arguably, food-related decisions often tend to be rather subconscious®’ and, especially for people with
low involvement, such decisions are often habitual and normative'®. Simple decision heuristics that are
based on individuals’ past experience with substitute products'® are therefore likely to be an important
predictor of individuals’ intentions to consume more meat substitutes and less meat. Moreover, positive
experiences with meat substitutes might also alter the individuals’ subjective cost-benefit ratio when it
comes to supporting policies aiming at meat reduction®*°, If individuals’ perceive substitutes to be of
high quality and see no strong utility decrease when consuming these meat alternatives, then there might
be a higher probability they will also support meat reduction measures and policies to incentivize meat
substitute consumption!'®24,

While meat substitute experience is likely to be a key factor in driving public opinion, prior research
also highlights the role of factual information (analytical system) in increasing people’s knowledge and
awareness about the health and sustainability aspects of their diets, especially in closing the knowledge
gap about meat consumption and climate change**’*'*¥7, This line of research is also aligned with
discussions around Bayesian updating concerning climate change*. For instance, Van Loo, Hoefkens
and Verbeke*® mention that the inability of people to directly observe health and sustainability attributes
of food products justifies using informational campaigns as instruments to increase awareness and
knowledge in earlier stages of the transition towards more plant-based diets. Apostolidis and McLeay*’
further suggest that information campaigns can be effective in encouraging people to substitute meat,
especially for health- and environmentally conscious consumers. Yet, in large comparative survey
experiments in China, Germany, and the US, Fesenfeld et al.** only find limited effects of simple
information treatments on individuals’ intentions to reduce their meat consumption and support public
policies to reduce meat consumption. However, we still lack evidence if positively framed information
related to the benefits of meat substitutes could increase individuals’ intentions to move towards more
plant-based diets and support respective policies.

In addition to factual information, also social norm messages likely play an important role in changing
consumer habits and policy attitudes®?**3!, yet we still lack knowledge about such effects in the food
sector, particularly in respect to meat and meat substitutes. Previous literature underlines the importance
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of the social environment and individuals’ perceived social norms in shaping food-related
decisions'®?*2, According to the theory of planned behavior®, the more a person believes that other
people (social referent) approve or not approve of a certain behavior, the stronger this person will adhere
to these subjective social norms. For instance, research in environmental psychology has found that
social norm appeals can be more effective in motivating environmentally friendly behavior than
economic cost-benefit appeals that operate mainly through individuals’ self-interest**>. Depending on
the context, peer-group-led, celebrity-led, or government-led social norm interventions can be
particularly effective in promoting environmental behavior change®®. Social norms can also enable
policy change by creating the necessary public support for interventions>#-!, Overall, we thus expect
that social norm appeals, which combine factual and normative statements about the benefits of plant-
based diets and meat substitutes, are likely to cause changes in public opinion and increase policy
support. We expect social norm messages to have larger effects than factual information — especially in
a society in which social norms play a particularly important role®’. In our empirical analysis, the case
of China offers an opportunity to test the possibility of such a hypothesis.

Finally, building on dual-process models of human decision-making**3*, we explore the possibility that

informational and social norm campaigns, respectively, could interact with individuals’ experiences
with innovative meat substitutes in a way that generates positive synergies and increase support for
policies to transform the meat system. We expect that the interplay of humans’ analytical and associative
systems is essential for changing individuals’ behaviors and policy support in the food domain because
people can relate their personal experiences (affective system) to the information (analytical system)
about the benefits of plant-based diets and meat substitutes. Thus, by paying attention to the interaction
of personal experience with the informational and social norm campaign, respectively, our analyses
offer answers to a novel and important question: Can information and experiences with novel meat
substitutions jointly create feedbacks and thus enable tipping dynamics for reducing meat consumption?

Factual & social norm information

(Policy-induced) innovation
and incentives to consume

more meat substitutes (t1) Positive direct effects : ' '
Behavioral change intentions,

2T Willingness to pay, Policy support

Adoption of more stringent

meat reduction policies (e.g., Positive feadback effect
higher meat taxes) (t2) osftive Teedback etfects

Figure 1 — Creating positive political feedbacks from information and experience with novel meat substitutes: The figure
outlines the proposed argument of enabling socio-technical tipping dynamics to reduce meat consumption by creating positive
political feedbacks. We expect that first (t1) (policy-induced) innovation in the production of plant-based meat consumption
and larger incentives to consume such products (e.g., lower prices, better taste) lead to a growing consumer experience of such
products. We expect that this user experience then has positive direct effects on consumers’ intentions to reduce their personal
meat consumption and eat more meat substitutes in future. We also expect positive direct effects on consumers’ willingness to
pay for meat substitutes, as well as on their support for policies to reduce meat consumption. Factual information and social
norm messages about the benefits of plant-based diets might positively interact with growing user experience and also have
positive direct effects on behavioral change intentions, willingness to pay, and policy support. Changing behavior, willingness
to pay, and policy support then feed back into the subsequent policymaking process (t2) and enable the adoption of more
stringent meat reduction policies (e.g., higher meat taxes).
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Observational results: Meat substitute experience key factor for meat consumption reduction

First, in Table 1, we show the reported experience with plant-based meat substitutes. Among the Chinese
respondents, 37 percent can be classified as heavy users eating substitutes several times a month or
more, 44 percent can be classified as light users eating substitutes rarely or about once a month, while
about 19 percent of respondents are non-users that never ate substitute products before. In contrast,
among the US respondents, 19 percent can be classified as heavy users, 32 percent can be classified as
light users, and 49 percent never consumed any substitute products. Overall, Chinese respondents are
more likely than US respondents to already have made experiences with plant-based meat substitutes.
Table 1 — Reported experience with plant-based meat substitutes:

Chinese and US respondents self-reported their personal experience with plant-based meat substitutes using the following
survey question: “Within the last year, how frequently have you eaten plant-based meat substitute products?

Please note: Plant-based meat substitutes are foods that try to replicate the texture, flavor, and/or nutritional value of meat,
often sold as vegetarian burgers, minced meat, sausages, or chicken nuggets. Plant-based meat substitutes are usually made
of ingredients such as peas, wheat, vegetable oils, mushrooms and other plants.”

Non-users Light users Heavy users
User frequency Never Rarely About Several About Several Every day
once per times per once per times per
month month week week
China (N = 1230) 19% (237) | 18% (219) | 8% 18% 14% (171) | 19% 4%
%94 (226) (231) (52)
US (1360) 49% 20% (273) | 7% 5% 7% 9% 3%
(668) (98) (75) (86) (115) (45)

Second, we reviewed the existing literature and carefully selected the most important predictors of
intentions to eat more of these substitutes, to reduce their meat consumption, to pay more for meat
substitutes, and to support policies that incentivize meat substitute consumption, and policies that reduce
meat consumption identified by existing studies. For example, we included individuals’ sustainability-
related shopping criteria>**, food neophopbia!®*°, their perceived meat substitute product availability of
and ability to cook such products*’-*’, household characteristics and behaviors of family, friends, co-
workers measuring perceived social norms*’-%, as well as general socio-demographic and ideological
variables** (please see Method section for further details). We z-transformed all included variables to
make the relative effect sizes comparable. We then used machine-learning-based Bayesian sparse-
regression LASSOplus models®® and random forests to explore the relative importance of individuals’
experience with plant-based meat substitutes in predicting the various outcome variables of interest
compared to these other theory-based and carefully selected predictors (see Method section). The
LASSOplus algorithm selects those variables® that are robust and relevant predictors of the outcomes
among a large set of potentially predictive variables and their possible interactions. The permutation
feature importance of a random forest assigns a score to every variable that indicates its relevance for
building an accurate model. Using both these complementary variable selection approaches thus
increases the robustness of our results (also see Method section).

Both, the sparse regression and random forest analysis, suggest that in both China and the US
individuals’ experience with plant-based meat substitutes is selected as one of the four most important
predictors of individuals’ intentions to eat more substitutes and reduce their personal meat consumption
(see Appendix C and F). In the US, it is even by far the most important predictor of individuals’
intentions to change their personal behavior (see Appendix C and F). In both countries, personal
experience with plant-based meat substitutes is also one of the four most important predictors of
individuals’ willingness to pay more for such substitutes. Again, in the US, it is even by far the most
important predictor of willingness to pay (see Appendix C and F) compared to other potential predictors
such as individuals’ sustainability shopping criteria. Finally, our sparse regression and random forest
analysis also indicate that in the US, experience with plant-based meat substitutes belongs to the two
most important predictors of respondents’ support for policies to reduce meat consumption and
incentivize more plant-based meat substitute consumption (see Appendix C and F). Only general
ideological beliefs on state intervention still outperform meat substitute experience when predicting
policy support. In China, however, consumers’ sustainability shopping criteria rather than their personal
experiences with meat substitutes are selected as the key predictors of support of policies targeted at
reducing meat consumption and incentivizing meat substitute consumption (see Appendix C and F).
This indicates an interesting divergence between the two country contexts.
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Experimental results: Social norm messages and information about the benefits of meat substitutes
can shift behavioral intentions and policy support to reduce meat consumption

Next, we turn to presenting the results of our survey-embedded experiments. Figure 2 outlines the
treatment design. In both China and the US, we implemented the same framing experimental design
including a control group, a factual information treatment group, and a factual information treatment
that also included a social norm message. The results of our factual manipulation check®! clearly indicate
that most respondents in both countries understood the respective treatments well. Also, our balance
checks indicate that random assignment to treatments worked as expected. Moreover, people perceive
the received information as credible, which is an important prerequisite for engaging in a conscious
information updating process*. Importantly, we do not find any significant differences in these
credibility evaluations across the different treatment groups (see Appendix B table B2a & B2b).

Survey Experiments in China (n = 1230) and US (nh = 1360)

Treatments Key dependent variables of interest

- Control group (China: n =405; US: n = 453)

definition of plant-based meat substitutes - Intentions to eat more meat substitutes

- Factual information (China: n = 412; US: n = 454) - Intentions to eat less meat

-
1

I

I

|

|

1

I

|

I definition of plant-based meat substitutes + information about benefits —
1

1

I

|

|

L

of these substitutes - Support for meat substitute incentive policies

- Social norm and factual information (China: n = 413; US: n = 453) - Support for meat reduction policies
definition of plant-based meat substitutes + information about benefits of
these substitutes + emphasis that governmental dietary guidelines, fellow
citizens and celebrities support a move towards more plant-based diets

- Willingness to pay for meat substitutes

{ Factual manipulation check \

Figure 2 - Survey experimental design: In both China and the US, we implemented the same survey experiment including a
control group, a factual information treatment group, and a social norm & factual information treatment group. In the control
group, individuals were only presented with a definition of plant-based meat substitutes and a graphical illustration of such
products (see Methods for details). In the two treatment groups, respondents received not only the definition but also factual
information about the negative impacts of meat and positive impacts of meat substitutes on human health, animal welfare, and
the environment. In the social norm treatment, respondents additionally received a statement about national governmental
dietary guidelines, fellow citizens, and celebrities supporting a reduction of meat and increase of meat substitute consumption
(see Methods for details). After a factual manipulation and information credibility check, respondents then answered a series
of outcome variables, namely their intentions to start eating more meat substitutes and reducing their meat consumption within
the next two weeks as well as their support for governmental policies to incentivize meat substitute and reduce meat
consumption. We also measured the effects on individuals’ willingness to pay for meat substitutes.

Figure 3 presents the main treatment effects of our experiments in China (Figure 3a) and the US (Figure
3b). In both countries, we find that the treatments significantly affected most of the dependent variables
compared to the control group. In China and the US, the factual information treatment significantly
increased individuals’ intentions to change their personal consumption towards more plant-based diets
and their support for respective policies (effects range from 0.23 to 0.38 on a 7-point Likert scale). Only
in the US, the effect of the information treatment on the support for policies to incentivize meat substitute
consumption is not significant at the 5 percent but only the 10 percent significance level (p = 0.06), all
other treatment effects are significant at the 5 percent level (p < 0.01). In general, for both country
samples we find slightly larger information treatment effects for the outcome variables focusing on meat
reduction rather than meat substitute consumption. Nevertheless, these differences are not significant.

Concerning the social norm treatment, we find some cross-country variation. In China, all treatments
are significant (effects range from 0.17 to 0.44 on a 7-point Likert scale, p <0.01, except for intentions
to eat more meat substitutes p = 0.06). Yet, in the US, the social norm frame clearly does not have any
significant effects on citizens’ support for policies to incentivize meat substitute consumption while it
has on all other outcome variables (effects range from 0.30 to 0.42 on a 7-point Likert scale, p < 0.01).

In China, we also find clear evidence that the social norm frame has larger effects on intentions to reduce
meat consumption (0.44, p <0.01) and support meat reduction policies (0.44, p <0.01) than on intentions
to eat more meat substitutes (0.25, p < 0.01) and support respective policies (0.25, p < 0.05).
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A. China: Main effects on outcome variables of interest

Treatment_Information

Treatment_Social Norms

-0.5 0.0 0.5 1.0
Estimate
Intentions to consume Intentions to consume c Support for meat Support for meat substitute
Model =O= less meat R more meat substitute reduction policy incentive policy
B. US: Main effects on outcome variables of interest
Treatment_Information
A
Treatment_Social Norms
A
-0.5 0.0 0.5 1.0

Estimate

O Intentions to consume Intentions to consume C Support for meat Support for meat substitute
Model less meat e more meat substitute reduction policy ﬁ incentive policy

Figure 3 — Main effects: The figure outlines the main effects of the factual information and social norm treatment group compared
to the control group (dashed baseline). Figure 3a present the effects for the Chinese sample, while Figure 3b for the US sample. In
the four different colors, we present the effects on the different outcome variables, namely the intentions to consume less meat (blue),
intentions to consume more meat substitutes (orange), support for policies to reduce meat consumption (green), and support for
policies to incentivize meat substitute consumption (red). We measured all outcome variables on a 7-point Likert scale with higher
values indicating higher intentions to change personal consumption and higher policy support. The error bars represent the 90 percent
(thicker lines) and 95 percent (thinner lines) confidence intervals based on OLS regressions with robust standard errors.
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In the US, we observe a tendency for the social norm treatment to affect slightly more outcomes
concerning meat consumption reduction (effects range from 0.36 to 0.42 on a 7-point Likert scale, p <
0.01) than those concerning intentions to consume more meat substitute (0.29, p < 0.05) and support
policies to incentivize meat substitute consumption (0.06, p = 0.59).

An additional LASSOplus sparse regression also confirms that particularly the social norm treatment is
a relevant and strong predictor of respondents’ support for meat reduction policies, both in China and
the US (see Appendix C table C3 & C12).

Next, we investigate potential treatment effects on respondents’ willingness to pay more for meat
substitutes. Here, again we find that in China the social norm treatment effect is particularly strong.
Respondents’ receiving this treatment increased their average willingness to pay for meat substitutes by
around 5 percentage points (p <0.05) compared to respondents in the factual information or control
group. In the US, however, we do not find any significant treatment effects on respondents’ willingness
to pay for meat substitutes.

Finally, given our argument about the importance of individuals’ prior experience with new plant-based
meat substitutes we analyzed if an increase in respondents’ personal experience with such products
positively interacts with any of the treatments. Figure 4 shows that in the US there is indeed a significant
interaction between individuals’ degree of meat substitute experience and the factual information
treatment (but not the social norm treatment) on the support of meat reduction policies. In essence, we
find that increasing meat substitute experience by one unit increases the positive effect of receiving the
information treatment on individuals’ support for meat reduction policy by about 0.13 points (p < 0.05).
We find a similar positive interaction effect between the information treatment and meat substitute
experience for US respondents’ support of meat substitute incentive policies (see Appendix E table E2a)
but not for any of the outcomes on intentions to shift personal behaviors. In contrast, in China we do not
find any significant interaction effects. However, these results should be interpreted with some caution
because when running robustness check analyses with additional control variables, as well as using more
advanced LASSOplus regressions, we cannot support the significant interaction effects in the US case.
These effects might thus be caused by an omitted interaction bias®*-4,

Support for Meat Reduction Policy

Meat Substitute Experience

Treatment Control Information Social Norms

Figure 4 - Interaction effects: The figure outlines the predicted effects of the control, factual information, and social norm
treatment group on respondents support for meat reduction policies for different levels of plant-based meat substitute
experience. Meat substitute experience was measured on a 6-point Likert scale (see Table 1 above) while the support for meat
reduction policies was measured on a 7-point Likert scale with higher values indicating higher policy support. The shaded
error bars represent the 95 percent confidence intervals based on OLS regressions with robust standard errors.
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Implications for policymaking and future research

Our study sheds light on how technological innovation and behavioral change interact and feed back
into the politics of food system transformation. Building on the burgeoning policy feedback and social
tipping point literature in climate governance and politics® 71013166566 " we empirically investigate the
mechanisms through which technological innovation in meat replacement products and increased
consumer experience with such innovative meat substitutes feeds back into public opinion on meat
consumption and substitutes and respective policy interventions to reduce meat consumption and
production. In essence, we find evidence for a positive political feedback effects from information about
and experience with novel meat substitutes that might enable tipping dynamic for reducing meat
consumption. We conducted surveys with 2590 respondents in China and the US, the globally largest
meat markets. Using machine-learning-based Bayesian sparse regression and nonparametric ensemble
learning methods, we find that growing personal experience with new plant-based meat substitutes
strongly predicts individuals’ intentions to reduce their meat consumption, eat more substitutes, and
support respective public policies. Using survey-embedded experiments we also find that in both
countries information about the benefits of plant-based diets can increase citizens’ behavioral change
intentions and policy support. In China, emphasizing social norms in favor of plant-based diets has
particularly strong effects on respondents’ policy support compared to the US context. This cross-
country difference could potentially be a result of cultural and socio-political differences in the
importance of social norms in general and/or the acceptance of governmental-led norm interventions
into the personal life of citizens®’. In the US, prior experience with innovative meat substitutes can boost
the positive effects of informational and social norm campaigns on public support for meat reduction
policies but these interaction effects are explorative and require further research to check for their
robustness and external validity.

Overall, the results suggest that policymakers can harness such political feedback effects to create
positive socio-technical tipping dynamics in food system transformation by fostering innovation in and
widespread experience with meat substitutes while highlighting the co-benefits of more plant-based
diets. Following lessons from the burgeoning climate policy sequencing literature!®13-166366 we suggest
that policymakers could use innovation-oriented subsidies to induce technological learning and reduce
the economic costs of innovative meat substitutes. This can pave the way for subsequent, more ambitious
demand-side policies (e.g., public procurement standards and nudging interventions to increase the use
of meat substitutes in public canteens, VAT reductions for climate-friendly food products, and
sustainability food labels) that can increase consumer experience with meat substitutes. Such increased
consumer experience, as shown by our findings in the US case, can then lead to higher public support
for the introduction of more stringent policies to reduce meat consumption (e.g., higher meat taxes) (see
Appendix C table C8) and thus reduce the risks of public backlash against food system transformation.

There are several avenues for further research. First, future studies could investigate in more-depth how
such political feedback effects unfold across different political and cultural contexts. For example, while
the market of innovative plant-based meat substitutes, such as vegetarian burgers and minced meat, is
growing faster in the US than in China®®, we find that Chinese respondents report more frequently to
have had experience with consuming meat substitute products. This is likely to result from cultural
differences in cuisine and consumption habits of plant-based food products.

Second, in our survey experimental research design we could not randomly vary the degree of
experience with meat substitutes. Future field experimental studies could use different nudging
interventions to randomly induce varying levels of meat substitute experience and measure how this
difference in meat substitute exposure affects meat consumption and policy attitudes. Using field
experimental designs, for example in larger supermarkets and public cafeterias, would also allow
increasing the ecological validity of the study and measure revealed behavior changes over time.
Investigating how political feedbacks from information and experience of novel meat substitutes unfold
over time requires a panel research design that measures direct treatment and respective feedback effects
for the same respondents over a longer period. Such longitudinal research designs are also necessary to
empirically assess if these feedbacks truly enable tipping dynamics and thus an acceleration of socio-
technical system change.

Third, here we only studied the effects of increasing meat substitute experience on public opinion about
meat consumption reduction and respective policies but do not investigate how policy narratives and
actor network coalitions change over time as result of technological innovation in meat substitutes.
Arguably, public opinion change is a necessary but not sufficient condition for enabling a fundamental
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change in meat consumption levels given the importance of interest groups in the food system?2467:68,

Future research could use other methods including process-tracing, advanced natural language
processing, and discourse network analytical methods to explore potential feedback effects of food
technology innovations on shifts in policy debates and interest group coalitions.

Overall, we hope that our study triggers a fruitful discussion about the political feedback effects of
information and experience with novel meat substitutes. Ideally, our study thus offers an example for
how to empirically investigate the enabling conditions and mechanisms for socio-technical tipping
dynamics in the food system. The results show that policymakers can embrace and strategically foster
experience with and information about meat substitutes to reduce political, economic, and behavioral
barriers to transform the food system in line with the SDGs.

Methods
Survey sample

We test our arguments by a survey-embedded experiment with a representative sample of 2590
respondents in China and the US fielded in December 2020 and January 2021. After pretesting the
survey with a student panel (N = 80), an internet panel from a commercial provider of sampling services
(Kantar Group, Munich, Germany) was used to recruit the study participants. The respondents were told
that they are participating in a study about food choices and product preferences, and they received a
small financial reward for their participation. Quota sampling was used based on interlocked quotas on
gender, education, and age in the US® and on gender and age in China’”. During data collection,
participants that were younger than 18 years old and/or that were not allowed to vote in the last US
election in November 2020 were screened out from the survey right in the beginning, as their answers
would be less relevant for the policy-related questions. To ensure high response quality we set a speeder
limit (< 40% of median response time) and excluded respondents falling below this threshold. As an
additional quality check, after the survey completion, the sum of the duration in seconds of all matrix
questions in the survey was calculated for all participants and everyone who took less than half of the
median time to answer the matrix questions was excluded, as this is an indicator for straightlining survey
response behavior. We used forced-choice questions to prevent missing values.

The final sample consisted of N = 1360 participants in the US and N = 1230 participants in China. The
sample distribution closely follows the national population statistics for the 18+ voting age population
of US citizens (see Appendix A table Al), while in China the urban, higher-income, and younger
generation is somewhat overrepresented in our sample (see Appendix A table A2). Yet, due to
differently paced economic developments within China, the Chinese sample in this study represents the
most relevant subgroup in the country considering meat consumption and sustainability, i.e., the urban
middle-class, since their food consumption patterns have the greatest impact on the countries’
environment*** Moreover, the samples from both the US and China are representative of the politically
and economically relevant population, since the respondents in the US sample represent the voting age
population and the respondents in the Chinese sample represent the urban middle-class that is on average
younger, has a higher education, and a higher income.

Survey Procedure/Measures

We used Qualtrics, an online survey software, to design the survey experiment and to collect the data.
The median survey completion time in US sample was about 18 minutes as compared to about 31
minutes in the Chinese sample. The longer median completion time of the Chinese survey was due to
some issues with the survey being hosted on Qualtrics, which resulted in longer page loading times of
the graphics for the Chinese respondents. This had no substantial effects on survey response quality.

At the start of the survey, after the screening and the first part of the demographical questions, we asked
different questions related to our key explanatory variable of interest, namely individuals’ previous
experience with plant-based meat substitutes, and various control variables. To measure individuals’
personal experience with plant-based meat substitutes we used the following item’!:
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Within the last year, how frequently have you eaten plant-based meat substitute products (see
definition below)?

Plant-based meat substitutes are foods that try to replicate the texture, flavor, and/or nutritional value of
meat, often sold as vegetarian burgers, minced meat, sausages, or chicken nuggets. Plant-based meat
substitutes are usually made of ingredients such as peas, wheat, vegetable oils, mushrooms and other
plants.

Every day

Several times a week
About once a week
Several times a month
About once a month
Rarely

Never

In addition, we selected the following control variables since they have been identified in the existing
literature as the most relevant predictors of meat consumption and the willingness to switch to more
plant-based diets in the food consumption behavior literature. Hence, in addition to basic
sociodemographic variables (e.g., age, gender, education, income, household size) we also asked
questions on: a) participants diets because meat consumption habits affect the willingness to eat more
plant-based products®; b) their food shopping criteria, especially how much emphasis they but on
sustainability criteria such as animal welfare and environmental impacts of food products*®; ¢) the
amount of substitutes consumed, e.g., by friends, family etc. to analyze the degree of socialization of
eating plant-based meat substitutes in their closer environment®; d) their food neophobia to determine
the degree of reluctance to try new foods using the original Food Neophobia Scale'®*; ¢) their perceived
ability to cook with meat substitutes as a proxy for the participants ability to switch to more plant-based
diets®; ) their perceived availability of meat substitute products when shopping which has been shown
to be a barrier to changing the diet accordingly”’; g) their household characteristics influencing the
likelihood of following more plant-based diets®®’; h) their shopping behavior as a predictor of higher
or lower involvement in food purchasing®’; i) their use of a shoppinglist as a proxy of translating
purchasing intentions into actual behavior™ (see the detailed question wording in the questionnaire in
Appendix F).

Then the respondents were randomly assigned to one of three groups (also see Figure 1 above): 1) a
control group including only a graphical and textual definition of plant-based meat substitutes; 2) a
factual information group receiving the same definition plus a graphical and textual message about the
negative impacts of meat and positive impacts of meat substitutes on human health, animal welfare, and
the environment; 3) a social norms group receiving the definition and factual information combined with
a statement about national governmental dietary guidelines, fellow citizens, and celebrities supporting
a reduction of meat and an increase of meat substitute consumption. As factual manipulation checks,
measuring respondents’ factual understanding and reinforcing the information received in the
treatments, the participants then had to answer short multiple-choice questions on the information
received (see questionnaire in Appendix F). The graphics below show the design of the control group
and the treatments:

-11 -



Fesenfeld et al, 2021, working paper

Plant-based meat substitutes
are foods that try to replicate
the texture, flavor, and/or
nutritional value of meat, often
sold as vegetarian burgers,
minced meat, sausages, or
chicken nuggets. Plant-based

Benefits of plant-based meat substitutes
Plant-based meat substitutes can have positive
impacts on health, if they reduce excessive

é; consumption of meat while fulfilling the same

/ nutritional role.

Plant-based meat substitutes have a lower

- — environmental footprint than traditional meat
% products.

meat substitutes (as shown in

the picture) are usually made of
ingredients such as peas, wheat,
vegetable oils, mushrooms and i

\ Plant-based meat substitutes reduce
consumption of meat and hence of animal

Personal health

other plants.

Meat can contain antibiotics,
chemicals, and growth
hormones used in animal
farming.

Americans eat on average
around 220 pounds per person
per year, largely exceeding the
33 pounds recommended
according to scientific criteria,
This contributes to major
personal health problems, such
as obesity, heart diseases, and

Impacts of meat consumption

( JV':) Environment

Animal farming is responsible
for more than 15% of all
human-caused greenhouse
gas emissions causing climate
change.

It causes deforestation and
negatively impacts the
diversity of plant and animal
species.

Large amounts of water as
well as fertilizers and

pesticides are used for meat

Figure M1 — Graphical and textual definition of plant-based meat
substitutes displayed to control group and both treatment groups

Animal welfare

.

As a result of mass
production, farmed animals
usually have to live in very
confined spaces and are
transported over long
distances

They are often treated badly
on conventional farms and in
slaughterhouses.

This leads to abnormal
behaviors of animals such as
tail biting or cannibalism, and

great anxiety and distress.

farming, improving animal welfare.

Figure M3 — Benefits of plant-based meat substitutes
displayed to information and social norm groups

Vast majority supports meat substitutes

The vast majority of Americans, as well as many celebrities from
music, film, and sports are already starting to reduce their meat
consumption, for example by eating plant-based meat substitutes.

é In additicn, the official dietary guidelines recommend reducing
meat consumption and moving towards more plant-based diets.

cancer. production.

Figure M2 — Negative impacts of meat consumption displayed to
information and social norm treatment groups

Figure M4 — Social norm message displayed to social
norm treatment group

After the treatments, we used 7-point Likert scales to assess our dependent variables of interest, namely,
respondents’ intentions to reduce their meat consumption, to eat more substitutes and to support different
types of food policies with the following items (based on survey items from Fesenfeld et al>*):

e DVla: How likely or unlikely is it that you increase your consumption of plant-based meat
substitutes in the next two weeks? (Extremely unlikely — Extremely likely)

e DVI1b: How likely or unlikely is it that you reduce your meat consumption within the next two
weeks? (Extremely unlikely — Extremely likely)

e DV2a — general meat reduction policy support: Would you support or oppose government
policies to reduce the consumption of meat products in the US/China? (Strongly oppose —
Strongly support)

e DV2b — general meat substitute incentive policy support: Would you support or oppose
government policies to increase the consumption of plant-based meat substitutes in the
US/China? (Strongly oppose — Strongly support)

e DV2c — specific meat reduction policy support: Would you support or oppose the following
government policies to reduce meat consumption in the US/China? (Strongly oppose — Strongly
support)

o Taxes on meat products increasing the price of meat

o Two mandatory meat-free days per week in public cafeterias (like in universities,
hospitals, government agencies)

o Elimination of financial support (subsidies) for meat producers

e DV2d - specific meat substitute incentive policy support: Would you support or oppose the
following government policies to incentivize the consumption of plant-based meat substitutes
in the US/China? (Strongly oppose — Strongly support)

o Lower taxes on plant-based meat substitutes decreasing their price
o Two mandatory days per week in which public cafeterias (e.g. in universities, hospitals,
government agencies) serve plant-based meat substitutes
o Introduction of financial support (subsidies) for plant-based meat substitute producers
As robustness check for general policy support, we also used the specific policy support items to build
an additive index for meat reduction and meat substitute incentive policies by adding the respective
specific policy items together and dividing the sum by the number of items (three in each case).
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We also measured respondents’ willingness to pay for meat substitutes with the following item:

e DVlc: Now think about the average price of a pound/half a kilogram of meat in the US/China
that currently is 4.80 Dollar/20 Yuan. What is the maximum price, compared to the average
price of a pound of meat, that you would pay for a pound of plant-based meat substitute?

Here, we asked participants to use a slider to determine the maximal price, compared to the average
price of a pound/half a kilogram of meat which they would pay for a pound/half a kilogram of plant-
based meat substitute. The figure in the US/Chinese sample of the average meat price of about 4.80
Dollar per pound/20 Yuan per half kilogram has been taken from the U.S. Bureau of Labor
Statistics™*/Chinese Ministry of Agriculture and Rural Affairs. In the US, the price was calculated by
taking the average meat price in US cities averaged over all types of meat, however, not weighted for
the consumption frequency of each meat type. The values provided on the slider were 4.80 Dollar/20
Yuan in the middle, which was labelled as “same” as for meat, 2.40 Dollar/10 Yuan on the left, and 7.20
Dollar / 40 Yuan on the right. Here the endpoints of the slider correspond to 50 percent less and,
respectively, 50 percent more than the average price of meat.

Further as additional variables of interest we asked the participants to answer questions attempting to
reveal their attitudes towards plant-based meat substitutes and towards the reduction of meat
consumption, as well as questions that should reveal the strength and credibility of the information
received in the treatments. Finally, the participants in the US sample had to answer some short questions
to reveal their political ideology before the survey ended with the second part of the demographical
questions.

Observational analysis

To get an overview and a better understanding of the underlying data, different exploratory analyses
were conducted. As part of the first exploratory analysis we used advanced variable selection methods
to avoid overfitting the regression models with too many control variables, since there are several
potentially important predictors of food consumption behavior and policy support according to the
existing literature (see above). First, we applied the Bayesian machine-learning based variable selection
method LASSOplus®® to test the relative importance of the experience variable compared to the other
potentially important predictors identified in the literature. LASSOplus performs variable selection
using a regularization parameter to improve the prediction accuracy and interpretability of statistical
models in settings with many predictor variables. By selecting the scale type “TTX” in the sparsereg
package in R, the model also automatically creates and thus controls for interactions between each level
of the treatment variables and between every control variable added to the regression®. The LASSOplus
algorithm then selects those variables that are robust and relevant predictors of the dependent variables
in both, the US and the Chinese sample, among the larger set of potentially predictive control variables.
To enable the selection and comparison of coefficients, we z-transformed all predictors, i.c., all the
control variables, including demographics, from the survey. The LASSOplus analysis yields specific
posterior median estimates for each selected variable and is thus a first step to determine how strongly
and in which direction prior experience with meat-substitute products affects the outcome variables of
interest compared to the other potential predictor variables.

However, LASSOplus is a parametric method; therefore, the functional form of the true underlying
model must be assumed. As there is no guarantee that the true underlying model is linear, we also use
the random forest method to validate the relative importance of the experience variable from LASSOplus
and add more robustness to our findings. Random forest is a nonparametric ensemble learning method
that randomly creates decision trees. For regression tasks, random forests return the average results of
all decision trees to avoid overfitting. The permutation importance method is used to assess the feature
importance of the random forest. In the permutation importance method, the values of single features
are shuffled randomly to break the dependency between the feature and the dependent variable. For
important features, this shuffling will decrease the accuracy of the model. The random forest is
implemented with the Python package scikit-learn and uses 1000 trees per forest. To compute the
permutation feature importance, the package eli5 was used. It shuffles the values of each feature 50
times and measures how much the accuracy of the model changes for each shuffling. This package
returns the feature importance, which is the mean decrease of the model score when a feature is permuted
and its standard deviation. Combining the complementary benefits of both approaches thus yields very
robust prediction outcomes.
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Experimental study

Following the exploratory observational analysis, three main regression models with robust standard
errors were calculated for each dependent variable:

Linear model 1: Y = 4 + S * Information Group + 3, * Social Norms Group + ¢

In the first model to estimate the main treatment effects (compare Figure 3), Y stands for the dependent
variable and Group is a factor variable indicating treatment assignment with 1 control group, 2
information group and 3 social norms group. Since the assumption of constant error variances cannot
be justified, robust standard errors were used throughout the analysis. To determine whether there is a
significant impact of the treatment assignment on the dependent variables, non-parametric Kruskal
Wallis rank-sum tests were conducted followed by Dunn’s tests for post-hoc pairwise comparisons.
Those tests were chosen instead of an analysis of variance (ANOVA) followed by post hoc TukeyHSD
tests, since the ANOVA assumptions of homogeneity of the variances between the treatments and
normality of the residuals (Feir-Walsh & Toothaker, 1974) are not met. As robustness check for the
policy support outcomes, we also used the additive policy support index variables (see above). The
results of our robustness check analyses support the findings from the main regression outcomes.

Linear model 2: Y = [, + B * Information Group + 3, * Social Norms Group + 33 *
experience + B, * (Information Group * experience) + s * (Social Norms Group *
experience) + ¢

In the second model to estimate interaction effects between the treatments and experience (compare
Figure 4), Y stands for the dependent variable, Group is a factor variable indicating treatment assignment
with 1 control group, 2 information group and 3 social norms group, and experience is an ordinal
numeric variable indicating substitute consumption frequency ranging from 0 never to 6 every day.

Linear model 3: Y = 4 + [, * Information Group + 3, * Social Norms Group + 35 *
experience + B, * (Information Group * experience) + f5 * (Social Norms Group *
experience) + control variables + €

Lastly, in the third model, as a robustness check, we included additional control variables to see whether
the interaction effects estimated in model 2 are robust. We included only those control variables that
were identified to have a strong (significant) relationship with the dependent variables in the LASSOplus
regressions as well as core socio-demographic variables (age, gender, education, income, region). These
robustness check tests could not confirm the significant interaction effects identified in the US sample
(see Appendix F table F2a).

-14 -



Fesenfeld et al, 2021, working paper

List of references

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

FAO-OECD. OECD - FAO Agricultural Outlook (Edition 2020).
https://data.oecd.org/agroutput/meat-consumption.html (2020).

Fesenfeld, L., Wicki, M., Sun, Y. & Bernauer, T. Policy packaging can make food system
transformation feasible. Nature Food 1, 173—182 (2020).

Rosenbloom, D., Markard, J., Geels, F. W. & Fuenfschilling, L. Why carbon pricing is not
sufficient to mitigate climate change—and how “sustainability transition policy” can help.
Proceedings of the National Academy of Sciences of the United States of America 117, 8664—
8668 (2020).

Smith, S. R., Christie, I. & Willis, R. Social tipping intervention strategies for rapid
decarbonization need to consider how change happens. Proceedings of the National Academy
of Sciences 117, 10629-10630 (2020).

Otto, I. M. et al. Social tipping dynamics for stabilizing Earth’s climate by 2050. Pnas (2020)
doi:10.1073/pnas.1900577117.

Farmer, J. D. et al. Sensitive intervention points in the post-carbon transition. Science 364,
132-134 (2019).

Sharpe, S. & Lenton, T. M. Upward-scaling tipping cascades to meet climate goals: plausible
grounds for hope. Climate Policy 21, 421-433 (2021).

Milkoreit, M. et al. Defining tipping points for social-ecological systems scholarship—an
interdisciplinary literature review. Environmental Research Letters 13, 33005 (2018).

Andreoni, J., Nikiforakis, N. & Siegenthaler, S. Predicting social tipping and norm change in
controlled experiments. Proceedings of the National Academy of Sciences of the United States
of America 118, (2021).

Schmidt, T. S. & Sewerin, S. Technology as a driver of climate and energy politics. Nature
Energy 2, 170-84 (2017).

Meckling, J., Kelsey, N., Biber, E. & Zysman, J. Winning coalitions for climate policy. Science
349, 1170-1171 (2015).

Pahle, M. et al. Sequencing to ratchet up climate policy stringency. Nature Climate Change 8,
861-867 (2018).

Meckling, J., Sterner, T. & Wagner, G. Policy sequencing toward decarbonization. Nature
Energy 2,918-922 (2017).

Schmid, N., Sewerin, S. & Schmidt, T. Explaining advocacy coalition change with policy
feedback. Policy Studies Journal (2019).

Leipprand, A., Flachsland, C. & Pahle, M. Starting low, reaching high? Sequencing in EU
climate and energy policies. Environmental Innovation and Societal Transitions 37, 140—155
(2020).

Fesenfeld, L., Schmid, N., Mathys, A., Finger, R. & Schmidt, T. Harnessing political feedbacks
from technological and behavioral change for reaching the Sustainable Development Goals. in
Institute for Environmental Decision-making (2021).

Herrero, M. et al. Innovation can accelerate the transition towards a sustainable food system.
Nature Food 1,266-272 (2020).

Siegrist, M. & Hartmann, C. Consumer acceptance of novel food technologies. Nature Food 1,
343-350 (2020).

-15 -



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Fesenfeld et al, 2021, working paper

Robinson, E., Thomas, J., Aveyard, P. & Higgs, S. What everyone else is eating: A systematic
review and meta-analysis of the effect of informational eating norms on eating behavior.
Journal of the Academy of Nutrition and Dietetics 114, 414-429 (2014).

Fesenfeld, L., Rudolph, L. & Bernauer, T. Citizens support effective food waste governance
despite higher food prices. OSF.io (2021) doi:10.31235/0sf.io/vh58r.

Hartmann, C. & Siegrist, M. Consumer perception and behaviour regarding sustainable protein
consumption: A systematic review. Trends in Food Science & Technology 61, 11-25 (2017).

Michel, F., Hartmann, C. & Siegrist, M. Consumers’ associations, perceptions and acceptance
of meat and plant-based meat alternatives. Food Quality and Preference 87, 104063 (2020).

Tziva, M., Negro, S. O., Kalfagianni, A. & Hekkert, M. P. Understanding the protein
transition: The rise of plant-based meat substitutes. Environmental Innovation and Societal
Transitions 35, 217-231 (2020).

Fesenfeld, L. The Political Feasibility of Transformative Climate Policy—Public Opinion about
Transforming Food and Transport Systems. (ETH Zurich, 2020).
doi:https://doi.org/10.3929/ethz-b-000425564.

FAO. Meat food supply quantity. http://www.fao.org/faostat/en/?#data/ (2020).

Hofstede, G. Culture’s Consequences: Comparing values, behaviors, institutions and
organizations across nations. (Sage Publications, Inc. , 2001).

Happer, C. & Wellesley, L. Meat consumption, behaviour and the media environment: A focus
group analysis across four countries. Food Security 11, 123—-139 (2019).

Polaris Market Research and Consulting. Plant-Based Meat Market - Market Research Report.
(2020).

FAS - China. Market Overview of Plant-Based Meat Alternative Products in China.
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Mar
ket%200verview%2001f%20Plant-
Based%20Meat%20Alternative%20Products%20in%20China_Beijing China%20-
%20Peoples%20Republic%200f 01-07-2021 (2021).

Neff, R. A. et al. Reducing meat consumption in the USA: A nationally representative survey
of attitudes and behaviours. Public Health Nutrition 21, 1835—1844 (2018).

Polaris Market Research and Consulting. Plant-Based Meat Market - Market Research Report.

1-108 https://www.polarismarketresearch.com/industry-analysis/plant-based-meat-market
(2020).

He, P., Baiocchi, G., Hubacek, K., Feng, K. & Yu, Y. The environmental impacts of rapidly
changing diets and their nutritional quality in China. Nature Sustainability 1, 122 (2018).

Wiedenhofer, D. ef al. Unequal household carbon footprints in China. Nature Climate Change
7,75 (2017).

Chaiken, S. & Trope, Y. Dual-process theories in social psychology. (Guilford Press, 1999).

Van Der Linden, S. On the relationship between personal experience, affect and risk
perception: The case of climate change. European Journal of Social Psychology 44, 430—440
(2014).

Godfray, J. et al. Meat consumption, health, and the environment. Science 361, (2018).

-16 -



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

Fesenfeld et al, 2021, working paper

Menzel, S. Are emotions to blame? - The impact of non-analytical information processing on
decision-making and implications for fostering sustainability. Ecological Economics 96, 71-78
(2013).

Hoek, A. C., Elzerman, J. E., Hageman, R., Kok, F. J. & Luning, P. A. Are meat substitutes
liked better over time ? A repeated in-home use test with meat substitutes or meat in meals.
Food Quality and Preference 28, 253-263 (2013).

Zeiske, N., Fesenfeld, L. P., van der Werff, E. & Steg, L. Explaining reductions in meat
consumption. in International Congress of Applied Psychology (2018).

Hartmann, C. & Siegrist, M. Consumer perception and behaviour regarding sustainable protein
consumption: A systematic review. Trends in Food Science and Technology 61, 11-25 (2017).

Wellesley, L., Happer, C. & Froggatt, A. Changing Climate, Changing Diets Pathways to
Lower Meat Consumption. Chatham House Report (2015).

Lemken, D., Kraus, K., Nitzko, S. & Spiller, A. Staatliche Eingriffe in die Lebensmittelwahl.
GAIA - Ecological Perspectives for Science and Society 27, 363-372 (2018).

Fesenfeld, L., Sun, Y., Wicki, M. & Bernauer, T. The role and limits of strategic framing for
promoting sustainable consumption and policy. Global Environmental Change 68, (2021).

Willett, W. et al. The Lancet Commissions Food in the Anthropocene : the EAT — Lancet
Commission on healthy diets from sustainable food systems. vol. 6736 (2019).

Graham, T. & Abrahamse, W. Communicating the climate impacts of meat consumption: The
effect of values and message framing. Global Environmental Change 44, 98—108 (2017).

Van Loo, E. J., Hoefkens, C. & Verbeke, W. Healthy, sustainable and plant-based eating:
Perceived (mis)match and involvement-based consumer segments as targets for future policy.
Food Policy 69, 4657 (2017).

Apostolidis, C. & McLeay, F. Should we stop meating like this? Reducing meat consumption
through substitution. Food Policy (2016) doi:10.1016/j.foodpol.2016.11.002.

Druckman, J. & McGrath, M. The evidence for motivated reasoning in climate change
preference formation. Nature Climate Change 9, 111-119 (2019).

Nyborg, K. ef al. Social norms as solutions. Science 354, 42—43 (2016).

Nyborg, K. Social Norms and the Environment. Annual Review of Resource Economics 10,
405423 (2018).

Rinscheid, A., Pianta, S. & Weber, E. U. What shapes public support for climate change
mitigation policies? The role of descriptive social norms and elite cues. Behavioural Public
Policy 1-25 (2020).

Mollen, S., Rimal, R. N., Ruiter, R. A. C. & Kok, G. Healthy and unhealthy social norms and
food selection. Findings from a field-experiment. Appetite 65, 83—89 (2013).

Ajzen, I. The theory of planned behavior. Organizational behavior and human decision
processes 50, 179-211 (1991).

Bolderdijk, J., Steg, L., Geller, E. S., Lehman, P. K. & Postmes, T. Comparing the
effectiveness of monetary versus moral motives in environmental campaigning. Nature Climate
Change 3,413-416 (2013).

-17 -



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Fesenfeld et al, 2021, working paper

Steinhorst, J., Klockner, C. A. & Matthies, E. Saving electricity—For the money or the
environment? Risks of limiting pro-environmental spillover when using monetary framing.
Journal of Environmental Psychology 43, 125-135 (2015).

Huber, R. A., Anderson, B. & Bernauer, T. Can social norm interventions promote voluntary
pro environmental action? Environmental Science and Policy 89, (2018).

Allo, M. & Loureiro, M. L. The role of social norms on preferences towards climate change
policies: A meta-analysis. Energy Policy 73, 563-574 (2014).

Ratkovic, M. & Tingley, D. Sparse estimation and uncertainty with application to subgroup
analysis. Political Analysis 25, 1-40 (2017).

Pliner, P. & Hobden, K. Development of a scale to measure the trait of food neophobia in
humans. 4ppetite 19, 105-120 (1992).

Graga, J., Godinho, C. A. & Truninger, M. Reducing meat consumption and following plant-
based diets: Current evidence and future directions to inform integrated transitions. Trends in
Food Science & Technology 91, 380-390 (2019).

Kane, J. V. & Barabas, J. No Harm in Checking: Using Factual Manipulation Checks to Assess
Attentiveness in Experiments. American Journal of Political Science 00, 1-16 (2018).

Beiser-McGrath, J. & Beiser-McGrath, L. F. Problems with products? Control strategies for
models with interaction and quadratic effects. Political Science Research and Methods 8, 707—
730 (2020).

Blackwell, M. & Olson, M. Reducing model misspecification and bias in the estimation of
interactions. (2020).

Fesenfeld, L., Sun, Y., Wicki, M., Beiser-McGrath, L. & Bernauer, T. Systematic review raises
doubts about the effectiveness of framing in climate change communication. Research Square
(2021) doi:10.21203/1s.3.1s-445613/v1.

Pahle, M. et al. Sequencing to ratchet up climate policy stringency. Nature Climate Change 8,
861-867 (2018).

Meckling, J., Kelsey, N., Biber, E. & Zysman, J. Winning coalitions for climate policy. Science
349, 1170-1171 (2015).

Swinnen, J. F. M. The Political Economy of Agricultural and Food Policies: Recent
Contributions, New Insights, and Areas for Further Research. Applied Economic Perspectives
and Policy 32, 33-58 (2010).

De Schutter, O. The political economy of food systems reform. European Review of
Agricultural Economics 44, 705-731 (2017).

United States Census Bureau. American Community Survey (ACS): Sex by Age by
Educational Attainment for the Population 18 Years and Over.
https://data.census.gov/cedsci/table?q=age and
education&tid=ACSDT1Y2019.B15001&hidePreview=false (2019).

National Bureau of Statistics of China. Chinese Statistical Yearbook 2020. 2020
http://www.stats.gov.cn/tjsj/ndsj/2020/indexeh.htm.

Statista. Umfrage in Deutschland zur Haufigkeit des Konsums von Fleischersatzprodukten bis
2019. https://de.statista.com/statistik/daten/studie/1 723 54/umfrage/haeufigkeit-konsum-von-
fleischersatzprodukten/ (2020).

-18 -



72.

73.

74.

Fesenfeld et al, 2021, working paper

Koch, F., Heuer, T., Krems, C. & Claupein, E. Meat consumers and non-meat consumers in
Germany: a characterisation based on results of the German National Nutrition Survey II.
Journal of nutritional science 8, (2019).

Kamm, A., Hildesheimer, G., Bernold, E. & Eichhorn, D. Erndhrung und Nachhaltigkeit in der
Schweiz: Eine verhaltensokonomische Studie. FehrAdvice & Partners AG, Ziirich, Switzerland
(2015).

U.S. Bureau of Labor Statistics. Average Retail, Food and Energy Prices, U.S. and Midwest
Region. 2020 https://www.bls.gov/regions/mid-
atlantic/data/averageretailfoodandenergyprices_usandmidwest table.html.

-19 -



Fesenfeld et al, 2021 — Supplementary information; working paper

Supplementary Information for “Enabling tipping dynamics in food system transformation:
How information and experience with novel meat substitutes can create positive political
feedbacks”

Authors: Lukas Paul Fesenfeld*!:2, Maiken Maier?, Nicoletta Brazzola?, Niklas Stolz?, Yixian Sun®*, Aya
Kachi?

Current affiliations: ! University of Bern, Switzerland; 2 ETH Zurich, Switzerland; 3 University of Basel,
Switzerland; 4 University of Bath, UK

*Corresponding author: Lukas Paul Fesenfeld, lukas.fesenfeld@gess.cethz.ch, ETH Ziirich, Haldeneggsteig
4, 8092, Switzerland

Table of Content

A. Sample Characteristics -21-
B. Factual Manipulation Check -23-
C. LASSOplus Output -24 -
D. Main Experimental Regression Qutputs -41 -
E. Main Experimental Regression Outputs with Interaction Effects -47 -
F. Regression Output Robustness Checks -50 -
G. Random Forest Permutation Feature Importance - 56 -
H. Questionnaire -63 -

-20 -



Fesenfeld et al, 2021 — Supplementary information; working paper

A. Sample Characteristics

Sample N=1360 N=109% US Census 2019

(total sample) (reduced sample incl.

regional questions)

Gender
Male 50% 49%
Female 49.5% 51%
Other 0.5% B
Age
18-24 8% 9%
25-34 12% 14%
35-44 13% 13%
45+ 66% 64%
Education
No College 32% 39%
Some college 30% 30%
College+ 38% 31%
Income
$27.999 or less 23% 20%
$28.000 - $53.499 27% 20%
$53.500 - $86.499 22.3% 20%
$86.500 - $142.499 17% 20%
$142.500 - $269.999 8.5% 15%
$270.000 or more 2% 5%
Region
Northeast 18% 17%
Midwest 22% 21%
South 38% 38%
West 22% 24%

Table AFehler! Kein Text mit angegebener Formatvorlage im Dokument.-1 — Comparison of US national statistics® and US sample
statistics
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Sample N=1230 China Statistical Yearbook
(total sample) 2020
Gender
Male 49.8% 51%
Female 49.8% 49%
Other 0.2% _
Age
15-24 15% 13%
25-34 28% 19%
35-44 25% 17%
45+ 33% 51%
Education
No College 8% 85%
Professional college 17% 8%
Bachelor 68% 6%
Postgraduate 7% 1%
Income
Less than CNY 76,000 8% 20%
CNY 76,000 to 89,999 7% 20%
CNY 90,000 to 125,999 19% 20%
CNY 126,000 to 198,999 29% 20%
CNY 199,000 to 342,999 25% 15%
More than CNY 343,000 8% 5%
Region
North 14% 14%
Northeast 7% 7%
East 35% 36%
South Central 23% 24%
Southwest 12% 12%
Northwest 5% 5%

Table AFehler! Kein Text mit angegebener Formatvorlage im Dokument.-2 - Comparison of Chinese national statistics’® and
Chinese sample statistics
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B. Factual Manipulation Check
Credibility of Treatments
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Control group Information group Social norms group
Perceived | Not Neither Credible | Not Neither Credible | Not Neither Credible
credibility | credible nor credible nor credible nor
in %
China 4% 17% 79% 3% 12% 85% 4% 12% 84%
(N=1230)
US 10% 22% 68% 12% 19% 69% 13% 21% 66%
(N=1360)

Table BI - Perceived credibility of information received in the control and the treatment groups (in %)

Regression Outputs of Credibility

Table B2a: Check impact of treatment assignment on credibility of information received in the US Sample

Dependent variable:

credibility
Information Group 0.026
(0.092)
Social Norms Group -0.035
(0.094)
Constant 4.976*"
(0.065)
Observations 1,360
R? 0.0003
Adjusted R? -0.001

Residual Std. Error
F Statistic

1.405 (df = 1357)
0.221 (df = 2; 1357)

Note:

*p<0.1; **p<0.05; ***p<0.01

Table B2b: Check impact of treatment assignment on credibility of information received in the Chinese

Sample
Dependent variable:
credibility
Information Group 0.255™*
(0.074)
Social Norms Group 0.212*
(0.074)
Constant 5.284**
(0.054)
Observations 1,230
R? 0.011
Adjusted R? 0.010

Residual Std. Error
F Statistic

1.047 (df = 1227)
6.928"* (df = 2; 1227)

Note:

*p<0.1; **p<0.05; ***p<0.01
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C. LASSOplus Output

Predictor Variable Index

Predictor Name Explanation Question No

gov_intervention level of preferred governmental intervention 133

political spectrum political views on a scale from left to right 135

region geographical region in country 145

age age 4

education highest degree of formal education 8

gender gender 10

diet type of diet (Meat-Eater, Vegetarian, Vegan or 12
Pescatarian)

experience degree of personal experience with plant-based 18
meat substitutes

cooking cooking experience with plant-based meat 20.1
substitutes

restaurant experience with plant-based meat substitutes in 20.3
restaurants

neophobia reluctance to try new food using the original 24
food neophobia scale

socializedfriend degree of socialization with meat substitutes 22.2
among friends

socializedfam degree of socialization with meat substitutes 22.1
among family

socializedwork degree of socialization with meat substitutes 22.3
among co-workers

household household size 31

able perceived ability to cook with meat-substitutes 26

available availability of plant-based meat substitute at 29
participant’s standard shopping outlets

outlet place where participant mostly buys food 28

mainshopper being the main shopper of the household 33

shoplist use of shopping list 35

esc environmental and social sustainability criteria 160.5-160.12
for grocery shopping

Group_Control part of control group 39

Group_Information part of factual information treatment 45,47,49

Group_Social Norms part of social norms treatment 57,59,61,63
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LASSOplus Output Tables US Sample
LASSOplus outputs for the US sample:

Fesenfeld et al, 2021 — Supplementary information; working paper

DVla: Intention to eat substitutes

LASSOplus

Variable

Coefficents:

experience

able

esc
gov:intervention
cooking

restaurant

results:

Selection:

Original variables:
Selected variables:

Posterior Median 5%
0,661 0,575
0,287 0,232
0,273 0,241
0,199 0,155
0,168 0,127
0,114 0,0981

62

95%
0,831
0,435
0,408
0,336
0,331

0,26

Pr(b<0)

S O o o o o

Posterior intervals using quantiles of the approximate confidence interval

Pr(b=0)

S O o o o o

Pr(b>0)
1
1
1

Table C1 - LASSOplus regression output US sample for DV1a showing the posterior median of the standardized and selected main

effects ordered by their magnitude

DV 1b: Intention to reduce meat consumption

LASSOplus

Variable

Coefficents:

experience
gov:intervention
able

€sC

results:

Selection:

Original variables:
Selected variables:

Posterior Median
0,505
0,289
0,246
0,187

5%
0,422
0,248
0,191
0,157

62

95%
0,68
0,433
0,41
0,336

Pr(b<0)
0

0
0
0

Posterior intervals using quantiles of the approximate confidence interval

Pr(b=0)
0

0
0
0

Pr(b>0)
1
1
1

Table C2 - LASSOplus regression output US sample for DV1b showing the posterior median of the standardized and selected main

effects ordered by their magnitude
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DV2a: Intention to support meat reduction policies

LASSOplus

Variable

Coefficents:

gov:intervention
experience
treat:Social Norms
able

€sC

results:

Selection:
Original
Selected

variables:

variables:

Posterior Median
0,638

0,29

0,192

0,152

0,128

Posterior intervals using quantiles of the approximate confidence interval

5%
0,591
0,216
0,215
0,117
0,115

Fesenfeld et al, 2021 — Supplementary information; working paper

62

95%
0,79
0,475
0,658
0,36
0,308

Pr(b<0)
0

0

0,001
0,001

Pr(b=0)
0

0
0
0
0

Pr(b>0)
1

1

0,999
0,999

Table C3 - LASSOplus regression output US sample for DV2a showing the posterior median of the standardized and selected main

effects ordered by their magnitude

DV2a_Index: Intention to support meat reduction policies

LASSOplus

Variable

Coefficents:

gov:intervention
experience

restaurant

results:

Selection:
Original
Selected

Posterior Median
0,525

0,282

0,0884

variables:

variables:

5%
0,485
0,216

0,0943

62

95%
0,653
0,446
0,262

Pr(b<0)
0
0
0

Posterior intervals using quantiles of the approximate confidence interval

Pr(b=0)
0
0
0

Pr(b>0)
1
1
1

Table C4 - LASSOplus regression output US sample for DV2a_Index showing the posterior median of the standardized and selected

main effects ordered by their magnitude
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DV2b: Intention to support policies incentivizing substitute consumption

LASSOplus

Variable

Coefficents:

gov:intervention
experience
able

€sC

results:

Selection:

Original variables:
Selected variables:

Posterior Median
0,615

0,269

0,21

0,103

5%
0,565
0,2
0,156
0,107

62

95%
0,763
0,454
0,393

0,29

Pr(b<0)
0

0
0
0

Posterior intervals using quantiles of the approximate confidence interval

Pr(b=0)
0

0
0
0

Pr(b>0)
1
1
1

Table C5 - LASSOplus regression output US sample for DV2b showing the posterior median of the standardized and selected main

effects ordered by their magnitude

DV2b_Index: Intention to support policies incentivizing substitute consumption

LASSOplus

Variable

Coefficents:

gov:intervention
able

esc

restaurant

experience

results:

Selection:

Original variables:
Selected variables:

Posterior Median
0,575

0,24

0,236

0,168

0,162

5%
0,531
0,182
0,201
0,141

0,0941

62

95%
0,714
0,41
0,378
0,306
0,342

Pr(b<0)
0

0

0

0

0,002

Posterior intervals using quantiles of the approximate confidence interval

Pr(b=0)
0

oS o o O

Pr(b>0)
1

1

1

1

0,998

Table C6 - LASSOplus regression output US sample for DV2b_Index showing the posterior median of the standardized and selected

main effects ordered by their magnitude
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DVlec: Willingness to pay for substitutes

LASSOplus results:
Variable Selection:

Original variables: 62

Selected variables: 3
Coefficents:

Posterior Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

experience 0,306 0,248 0,439 0 0 1
age -0,162 -0,284 -0,135 1 0 0
esc 0,083 0,0816 0,224 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

Table C7 - LASSOplus regression output US sample for DVIc showing the posterior median of the standardized and selected main
effects ordered by their magnitude
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DV2c: Intention to support specific meat reduction policy instruments

##ttaxes
LASSOplus

Variable

Coefficents:

gov:intervention

experience

##two meat-free days

LASSOplus

Variable

Coefficents:

gov:intervention
experience
restaurant

€sC

results:
Selection:
Original variables: 62
Selected variables: 2
Posterior
Median 5% 95% Pr(b<0)
0.465 0.422 0.623 0
0.361 0.289 0.541 0

Posterior intervals using quantiles of the approximate confidence interval

results:
Selection:
Original variables: 62
Selected variables: 4
Posterior
Median 5% 95% Pr(b<0)
0.559 0.522 0.728 0
0.247 0.157 0.476 0
0.143 0.126 0.33 0
0.12 0.125 0.347 0.001

Posterior intervals using quantiles of the approximate confidence interval
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0
0

Pr(b=0)
0

0
0
0

Pr(b>0)
1
1

Pr(b>0)
1
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##eliminate subsidies for producers

LASSOplus results:
Variable Selection:

Original variables: 62

Selected variables: 2
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

gov:intervention 0.5 0.455 0.672 0 0 1
experience 0.159 0.0987 0.387 0.002 0 0.998

Posterior intervals using quantiles of the approximate confidence interval

Table C8 - LASSOplus regression output US sample for DV2c (1- taxes, 2- two meat-free days, 3 — eliminate subsidies for producers)
showing the posterior median of the standardized and selected main effects ordered by their magnitude
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DV2d: Intention to support specific policy instruments incentivizing substitute consumption

##taxes
LASSOplus results:
Variable Selection:

Original variables: 62

Selected variables: 4
Coefficents:

Posterior Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

gov:intervention 0.529 0.483 0.704 0 0 1
able 0.298 0.239 0.492 0 0 1
restaurant 0.152 0.135 0.327 0 0 1
esc 0.0962 0.113 0.334 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

##two substitute days

LASSOplus results:
Variable Selection:

Original variables: 62

Selected variables: 6
Coefficents:

Posterior Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

gov:intervention 0.604 0.553 0.775 0 0 1
experience 0.299 0.218 0.506 0 0 1
treat:information 0.296 0.277 0.714 0 0 1
esc 0.184 0.15 0.368 0 0 1
able 0.152 0.132 0.372 0.002 0 0.998
restaurant 0.124 0.118 0.324 0 0 1

Posterior intervals using quantiles of the approximate confidence interval
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##introduce subsidies for producers

LASSOplus results:
Variable Selection:

Original variables: 62

Selected variables: 4
Coefficents:

Posterior Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

gov:intervention 0.569 0.525 0.726 0 0 1
esc 0.34 0.301 0.495 0 0 1
able 0.202 0.14 0.4 0.002 0 0.998
restaurant 0.137 0.12 0.309 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

Table C9 - LASSOplus regression output US sample for DV2d (1- taxes, 2- two substitute days, 3 — introduce subsidies for producers)
showing the posterior median of the standardized and selected main effects ordered by their magnitude
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LASSOplus Output Tables China Sample

DVla: Intention to eat substitutes

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 7
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

able 0.338 0.297 0.43 0 0 1
esc 0.308 0.279 0.395 0 0 1
shoplist 0.099 0.0762 0.202 0 0 1
experience 0.0968 0.0565 0.22 0 0 1
mainshopper 0.0848 0.0785 0.196 0 0 1
available 0.0683 0.0666 0.197 0 0 1
fns -0.0565 -0.177 -0.068 1 0 0

Posterior intervals using quantiles of the approximate confidence interval

Table C10 - LASSOplus regression output Chinese sample for DVI1a showing the posterior median of the standardized and selected
main effects ordered by their magnitude

DV 1b: Intention to reduce meat consumption

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 5
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.334 0.3 0.422 0 0 1
treat:Social Norms 0.304 0.249 0.514 0 0 1
able 0.165 0.127 0.267 0 0 1
shoplist 0.103 0.0807 0.216 0 0 1
experience 0.0783 0.0552 0.219 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

Table C11 - LASSOplus regression output Chinese sample for DVI1b showing the posterior median of the standardized and selected
main effects ordered by their magnitude
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DV2a: Intention to support meat reduction policies

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.326 0.289 0.428 0 0 1
treat:Social Norms 0.258 0.211 0.523 0 0 1
able 0.233 0.196 0.345 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

Table C12 - LASSOplus regression output Chinese sample for DV2a showing the posterior median of the standardized and selected
main effects ordered by their magnitude

DV2a_Index: Intention to support meat reduction policies

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.459 0.417 0.564 0 0 1
age 0.183 0.15 0.296 0 0 1
able 0.148 0.113 0.271 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

Table C13 - LASSOplus regression output Chinese sample for DV2a Index showing the posterior median of the standardized and
selected main effects ordered by their magnitude
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DV2b: Intention to support policies incentivizing substitute consumption

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.282 0.254 0.367 0 0 1
able 0.27 0.236 0.367 0 0 1
fns -0.116 -0.213 -0.1 1 0 0

Posterior intervals using quantiles of the approximate confidence interval

Table C14 - LASSOplus regression output Chinese sample for DV2b showing the posterior median of the standardized and selected
main effects ordered by their magnitude

DV2b_Index: Intention to support policies incentivizing substitute consumption

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.272 0.244 0.362 0 0 1
able 0.183 0.15 0.284 0 0 1
fns -0.157 -0.253 -0.135 1 0 0

Posterior intervals using quantiles of the approximate confidence interval

Table C15 - LASSOplus regression output Chinese sample for DV2b_Index showing the posterior median of the standardized and
selected main effects ordered by their magnitude
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DVlc: Willingness to pay for substitutes

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

shoplist 0.708 0.583 1.11 0 0 1
esc 0.602 0.487 1.01 0 0 1
experience 0.593 0.452 1.09 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

Table C16 - LASSOplus regression output Chinese sample for DVI1c showing the posterior median of the standardized and selected
main effects ordered by their magnitude
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DV2c: Intention to support specific meat reduction policy instruments

fiitaxes
LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.442 0.396 0.568 0 0 1
shoplist 0.199 0.162 0.343 0 0 1
age 0.0968 0.104 0.276 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

##two meat-free days

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 2
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.518 0.474 0.629 0 0 1
able 0.226 0.185 0.347 0 0 1

Posterior intervals using quantiles of the approximate confidence interval
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##eliminate subsidies for producers

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.363 0.324 0.477 0 0 1
age 0.16 0.133 0.29 0 0 1
able 0.146 0.115 0.279 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

Table C17 - LASSOplus regression output Chinese sample for DV2c (I- taxes, 2- two meat-free days, 3 — eliminate subsidies for
producers) showing the posterior median of the standardized and selected main effects ordered by their magnitude
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DV2d: Intention to support policy instruments incentivizing substitute consumption

##ttaxes
LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

fns -0.222 -0.321 -0.2 1 0 0
able 0.187 0.154 0.289 0 0 1
esc 0.177 0.152 0.275 0 0 1
##two substitute days
LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.389 0.355 0.49 0 0 1
able 0.229 0.193 0.342 0 0 1
fns -0.101 -0.229 -0.099 1 0 0

Posterior intervals using quantiles of the approximate confidence interval
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##introduce subsidies for producers

LASSOplus results:
Variable Selection:

Original variables: 59

Selected variables: 3
Coefficents:

Posterior
Median 5% 95% Pr(b<0) Pr(b=0) Pr(b>0)

esc 0.268 0.239 0.364 0 0 1
fns -0.178 -0.279 -0.158 1 0 0
able 0.177 0.146 0.283 0 0 1

Posterior intervals using quantiles of the approximate confidence interval

Table C18 - LASSOplus regression output Chinese sample for DV2c (1- taxes, 2- two substitute days, 3 — introduces subsidies for
producers) showing the posterior median of the standardized and selected main effects ordered by their magnitude
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D. Main Experimental Regression Outputs

Table D1a: Main Effects US Sample - Intentions to reduce meat consumption (DV1b) and to eat more substitutes

(DV1a)
Dependent variable:
DVI1b DVla
€)) (@)
Information Group 0.340™ 0.280**(0.127)
(0.119) 0.296**(0.124)
Social Norms Group 0.358***
(0.120)
Constant 3.018" 2.932%**
(0.082) (0.087)
O?servations 1,295 1,360
R 0.009 0.005
Adjusted R? 0.007 0.004
Residual Std. Error 1.773 (df=1292) 1.903 (df=1357)
F Statistic 5.612** (df = 2; 1292) 3.465* (df =2; 1357)
Note: *p<0.1; *p<0.05; **p<0.01

Table D1b: Main Effects Chinese Sample - Intentions to reduce meat consumption (DV1b) and to eat more
substitutes (DV1a)

Dependent variable:

DVI1b DVla

(D) (2)
Information Group 0.367 0.287*

(0.094) (0.091)
Social Norms Group 0.441* 0.173"

(0.093) (0.095)
Constant 4.541** 4.812"*

(0.067) (0.065)
Ogservations 1,156 1,230
R 0.022 0.008
Adjusted R? 0.020 0.006
Residual Std. Error 1.293 (df=1153) 1.329 (df=1227)
F Statistic 12.789** (df =2, 1153) 4.827* (df = 2; 1227)

Note: “p<0.1; *"p<0.05; **p<0.01
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Table D2a: Main Effects US Sample - Intentions to support meat reduction (DV2a) and substitute incentivizing

policies (DV2b)
Dependent variable:
DV2a DV2b

(D )
Information Group 0.339%** 0.227*

(0.124) (0.122)
Social Norms Group 0.422%** 0.066

(0.122) (0.122)
Constant 3.137%** 3.742% %%

(0.083) (0.083)
Observations 1,360 1,360
Rz 0.009 0.003
Adjusted R 0.008 0.001
Residual Std. Error (df = 1357) 1.874 1.850
F Statistic (df = 2; 1357) 6.438%** 1.813
Note: *p<0.1; **p<0.05; ***p<0.01

Table D2b: Main Effects Chinese Sample - Intentions to support meat reduction (DV2a) and substitute incentivizing

policies (DV2b)
Dependent variable:
DV2a DV2b
(1) 2)
Information Group 0.381™* 0.299**
(0.098) (0.085)
Social Norms Group 0.437* 0.256***
(0.097) (0.087)
Constant 4,704 5.136"
(0.071) (0.062)
O?servations 1,230 1,230
R 0.019 0.012
Adjusted R? 0.018 0.010
Residual Std. Error (df = 1227) 1.379 1.215
F Statistic (df = 2; 1227) 12111 7.212***
Note: *p<0.1; *p<0.05; ***p<0.01
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Table D3a: Main Effects US Sample - Willingness to pay (DVl1c)

Dependent variable:

DVic
Information Group ¢0.019
(0.086)
Social Norms Group 0.017
(0.085)
Constant 4.220"
(0.061)
Observations 1,360
R? 0.0001
Adjusted R? -0.001

Residual Std. Error
F Statistic

1.290 (df = 1357)
0.085 (df = 2; 1357)

Note:

*p<0.1; **p<0.05; ***p<0.01

Table D3b: Main Effects Chinese Sample - Willingness to pay (DV1c)

Dependent variable:

DVic
Information Group 0.372
(0.354)
Social Norms Group 0.926™
(0.361)
Constant 17.470**
(0.255)
Observations 1,230
R? 0.006
Adjusted R? 0.004

Residual Std. Error
F Statistic

5.106 (df = 1227)
3.414* (df=2; 1227)

Note:

*p<0.1; **p<0.05; ***p<0.01
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Table D4a: Main Effects US Sample - Additive meat reduction (DV2c) and substitute incentivizing policy support

(DV2d) indexes
Dependent variable:
DV2c DVv2d
(D 2
Information Group 0.282* 0.277
(0.118) (0.113)
Social Norms Group 0.182 0.180
(0.118) (0.110)
Constant 3.619 2,811
(0.083) (0.076)
O?servations 1,360 1,360
R 0.004 0.005
Adjusted R? 0.003 0.003
Residual Std. Error (df = 1357) 1.785 1.699
F Statistic (df = 2; 1357) 2.908* 3.106™
Note: p<0.1; *p<0.05; ***p<0.01
Table D4b: Main Effects Chinese Sample - Additive meat reduction (DV2c) and substitute incentivizing policy
support (DV2d) indexes
Dependent variable:
DV2c DVv2d
(D 2
Information Group 0.307* 0.261
(0.080) (0.096)
Social Norms Group 0.233*** 0.264*
(0.083) (0.097)
Constant 4,953 4.144*
(0.061) (0.068)
O?servations 1,230 1,230
R 0.013 0.008
Adjusted R? 0.011 0.006
Residual Std. Error (df = 1227) 1.140 1.385
F Statistic (df = 2; 1227) 8.065™* 4.894*
Note: *p<0.1; *p<0.05; **p<0.01
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Table D5a: Main Effects US Sample - Intention to support substitute incentivizing policy instruments (DV2d)

Dependent variable:

taxes two substitute days introduction of subsidies
€)) 2 3)
Information Group 0.256 0.350"* 0.241*
(0.129) (0.132) (0.127)
Social Norms Group 0.243* 0.084 0.219*
(0.132) (0.130) (0.128)
Constant 3.978"* 3.157 3.722%
(0.093) (0.091) (0.088)
g?servations 1,360 1,360 1,360
0.004 0.006 0.003
; 2
Adjusted R 0.002 0.004 0.002
Residual Std. Error (df = 1357) 1.966 1.992 1.938
F Statistic (df = 2; 1357) 2.431* 3.815 2.136

Note:

*p<0.1; **p<0.05; **p<0.01

Table D5b: Main Effects Chinese Sample - Intention to support substitute incentivizing policy instruments (DV2d)

Dependent variable:

taxes two substitute days introduction of subsidies
(1 (2 3)
Information Group 0.340" 0.302"* 0.280"**
(0.087) (0.097) (0.090)
Social Norms Group 0.254** 0.239** 0.204*
(0.089) (0.100) (0.095)
Constant 5.119** 4.768*** 4,973
(0.065) (0.071) (0.071)
O?servations 1,230 1,230 1,230
R 0.013 0.009 0.008
. ) . . .
Adjusted R 0.012 0.007 0.007
Residual Std. Error (df = 1227) 1.235 1.396 1.292
F Statistic (df = 2; 1227) 8.367 5.323* 5.106***

Note:
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Table D6a: Main Effects US Sample - Intention to support meat reduction policy instruments (DV2c)

Dependent variable:

taxes two meat-free days elimination of subsidies
1) 2 3)
Information Group 0.325* 0.295™ 0.211*
(0.121) (0.132) (0.125)
Social Norms Group 0.121 0.143 0.274**
(0.119) (0.130) (0.125)
Constant 2.492** 2.934* 3.007**
(0.082) (0.091) (0.085)
Observations 1,360 1,360 1,360
R? 0.005 0.004 0.004
Adjusted R? 0.004 0.002 0.002
Residual Std. Error (df = 1357) 1.834 1.986 1.904
F Statistic (df =2; 1357) 3.636™ 2.507* 2.574"

Note: *p<0.1; **p<0.05; ***p<0.01

Table D6b: Main Effects Chinese Sample - Intention to support meat reduction policy instruments (DV2c)

Dependent variable:

taxes two meat-free days elimination of subsidies
€9) () 3
Information Group 0.344* 0.223* 0.217*
(0.120) (0.111) (0.1006)
Social Norms Group 0.339** 0.253** 0.201*
(0.119) (0.112) (0.107)
Constant 3.770™ 4.425* 4.237
(0.085) (0.079) (0.075)
Observations 1,230 1,230 1,230
R? 0.009 0.005 0.004
Adjusted R? 0.007 0.003 0.002
Residual Std. Error (df = 1227) 1.715 1.595 1.532
F Statistic (df = 2; 1227) 5.374* 3.069" 2.538"
Note: *p<0.1; **p<0.05; ***p<0.01
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E. Main Experimental Regression Outputs with Interaction Effects

Table Ela: Interaction Effects US Sample - Intentions to reduce meat consumption (DV1b) and to eat more
substitutes (DV1a)

Dependent variable:

DVI1b DVla
(1) (2)
Information Group 0.288" 0.294*
(0.163) (0.158)
Social Norms Group 0.308** 0.224
(0.154) (0.167)
experience 0.186™* 0.315*
(0.037) (0.033)
experience*Information Group 0.018 —0.023
(0.052) (0.048)
experience*Social Norms Group 0.046 —0.029
(0.062) (0.057)
Constant 2.308*** 1.987#**
(0.081) (0.075)
Observations 1,295 1,360
R2 0.328 0.465
Adjusted R* 0326 0.463

Residual Std. Error 1.461 (df=1289) 1.396 (df=1354)
F Statistic 125.994*** (df = 5; 1289)  235.531*** (df =5; 1354)

Note: *p<0.1; **p<0.05; ***p<0.01

Table E1b: Interaction Effects Chinese Sample - Intentions to reduce meat consumption (DV1b) and to eat more
substitutes (DV1a)

Dependent variable:

DVI1b DVla
(1) (2)
Information Group 0.288" 0.294*
(0.163) (0.158)
Social Norms Group 0.308™" 0.224
(0.154) (0.167)
experience 0.186*** 0.315*
(0.037) (0.033)
experience*Information Group 0.018 —0.023
(0.052) (0.048)
experience*Social Norms Group 0.046 —0.029
(0.049) (0.049)
Constant 4,078*** 4,011%%*
(0.108) (0.109)
Observations 1,156 1,230
R2 0.115 0.190
Adjusted R* 0.111 0.187

Residual Std. Error 1.231 (df = 1150) 1.203 (df = 1224)
F Statistic 29.862%** (df=5; 1150)  57.449%** (df = 5; 1224)

Note: * p<0.1; **p<0.05; ***p<0.01
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Table E2a: Interaction Effects US Sample - Intentions to support meat reduction (DV2a) and substitute incentivizing

policies (DV2b)
Dependent variable:
DV2a DV2b
(1) (2)
Information Group 0.139 0.035
(0.132) (0.134)
Social Norms Group 0.315%* 0.0002
(0.131) (0.135)
experience 0.404%** 0.423%**
(0.048) (0.045)
experience*Information Group 0.135%* 0.129**
(0.063) (0.057)
experience*Social Norms Group 0.045 0.015
(0.064) (0.062)
Constant 2.596%** 3. 176%**
(0.089) (0.093)
Observations 1,360 1,360
R2 0.219 0.225
Adjusted R 0216 0.222
Residual Std. Error (df = 1354) 1.666 1.633
F Statistic (df = 5; 1354) 75.789%** 78.501***

Note:

*p<0.1; **p<0.05; ***p<0.01

incentivizing policies (DV2b)

Table E2b: Interaction Effects Chinese Sample - Intentions to support meat reduction (DV2a) and substitute

Dependent variable:

DV2a DV2b
(1) (2)
Information Group 0.591%** 0.284*
(0.172) (0.147)
Social Norms Group 0.498%** 0.220
(0.173) (0.151)
experience 0.185%** 0. 143%**
(0.038) (0.035)
experience*Information Group —0.089* -0.004
(0.053) (0.046)
experience*Social Norms Group -0.029 0.010
(0.053) (0.049)
Constant 4,233%** 4,7772%**
(0.120) (0.103)
Observations 1,230 1,230
R2 0.062 0.063
Adjusted R 0.058 0.059
Residual Std. Error (df = 1224) 1.351 1.184
F Statistic (df = 5; 1224) 16.132%** 16.543%**

Note:

*p<0.1; **p<0.05; ***p<0.01
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Table E3a: Interaction Effects US Sample - Willingness to pay (DV1c)

Dependent variable:

DVlic
Information Group 0.024
(0.100)
Social Norms Group 0.062
(0.098)
experience 0.358***
(0.028)
experience*Information Group —0.040
(0.039)
experience*Social Norms Group —0.057
(0.039)
Constant 3.740*
(0.069)
Observations 1,360
R? 0.216
Adjusted R? 0.214

Residual Std. Error
F Statistic

1.143 (df = 1354)
74.800%* (df = 5; 1354)

Note:

*p<0.1; **p<0.05; ***p<0.01

Table E3b: Interaction Effects Chinese Sample - Willingness to pay (DV1c)

Dependent variable:

DVic
Information Group 1.122*
(0.552)
Social Norms Group 1.781"
(0.587)
experience 0.904**
(0.129)
experience*Information Group - 0.334"
(0.181)
experience*Social Norms Group - 0.352"
(0.184)
Constant 15.168***
(0.388)
Observations 1,230
R? 0.072
Adjusted R? 0.069

Residual Std. Error
F Statistic

4.938 (df = 1224)
19.108"** (df = 5; 1224)

Note:

*p<0.1; **p<0.05; ***p<0.01
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F. Regression Output Robustness Checks

Table Fla: Interaction Effects with controls US Sample - Intentions to reduce meat consumption (DV1b) and to eat more
substitutes (DV1a)

Dependent variable:

DVI1b DVla
(1) (2)
Information Group 0.252* 0.351*
(0.149) (0.141)
Social Norms Group 0.469™ 0.388"
(0.157) (0.140)
experience 0.274** 0.365"*"
(0.057) (0.056)
ability 0.154* 0.207***
(0.042) (0.039)
cooking exp 0.351* 0.411*
(0.149) (0.145)
restaurant exp 0.325* 0.477*
(0.148) (0.138)
government intervention 0.167*** 0.109**
(0.029) (0.028)
esc 0.989** 1.541*
(0.273) (0.259)
education 0.037 ;0.042
(0.052) (0.043)
age 0.001 -0.004
(0.003) (0.003)
gender 0.012** -0.002
(0.003) (0.008)
region - 0.064 0.019
(0.052) (0.046)
income 0.051 0.0004
(0.043) (0.039)
experience*Information Group 0.059 -0.011
(0.057) (0.056)
experience*Social Norms Group -0.019 0.031
(0.068) (0.064)
Constant 0.815%** 0.882%**
(0.314) (0.303)
Observations 797 837
R2 0.434 0.552
Adjusted R® 0.423 0.544
Residual Std. Error 1.381 (df =781) 1.315 (df = 821)
F Statistic 39.897*** (df=15;781)  67.496*** (df=15; 821)
Note: * p<0.1; **p<0.05; ***p<0.01
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Table F1b: Interaction Effects with controls Chinese Sample - Intentions to reduce meat consumption (DV1b) and to eat
more substitutes (DV1a)

Dependent variable:

DVI1b DVla
(1) (2)
Information Group 0.244 0.310*
(0.152) (0.143)
Social Norms Group 0.335™ 0.319**
(0.141) (0.140)
experience 0.088** 0.132**
(0.040) (0.033)
ability 0.269""* 0.457
(0.046) (0.046)
cooking exp 0.006 0.212*
(0.093) (0.079)
restaurant exp 0.102 0.153*
(0.072) (0.061)
esc 2.593* 2.381"
(0.264) (0.254)
education 0.016 0.020
(0.055) (0.051)
age 0.007* - 0.006™*
(0.003) (0.003)
gender 0.010 0.004
(0.007) (0.005)
region 0.011 0.017
(0.027) (0.024)
income 0.032 0.048*
(0.029) (0.028)
experience*Information Group 0.031 -0.034
(0.049) (0.043)
experience*Social Norms Group 0.054 -0.042
(0.046) (0.042)
Constant 1.228%** 1.220%**
(0.330) (0.302)
Observations 1,104 1,173
R2 0.261 0.389
Adjusted R* 0.251 0.382
Residual Std. Error 1.133 (df=1089) 1.049 (df=1158)
F Statistic 27.406*** (df = 14; 1089)  52.661*** (df = 14; 1158)
Note: *p<0.1; **p<0.05; ***p<0.01
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Table F2a: Interaction Effects with controls US sample - Intentions to reduce meat consumption (DV1b) and to eat more

substitutes (DV1a)
Dependent variable:
DVI1b DVla
() (2)
Information Group 0.252* 0.351%*
(0.149) (0.141)
Social Norms Group 0.469%** 0.388***
(0.157) (0.140)
experience 0.274%** 0.365%**
(0.057) (0.056)
ability 0. 154%%* 0.207***
(0.042) (0.039)
cooking exp 0.351** 0.411%***
(0.149) (0.145)
restaurant exp 0.325%* 0.477***
(0.148) (0.138)
government intervention 0.167%** 0.109%**
(0.029) (0.028)
esc 0.989%** 1.541%**
(0.273) (0.259)
education 0.037 -0.042
(0.052) (0.043)
age 0.001 -0.004
(0.003) (0.003)
gender 0.012%** -0.002
(0.003) (0.008)
region —0.064 -0.019
(0.052) (0.046)
income 0.051 0.0004
(0.043) (0.039)
experience*Information Group 0.059 -0.011
(0.057) (0.056)
experience*Social Norms Group —0.019 -0.031
(0.068) (0.064)
Constant 0.815%* 0.882%**
(0.314) (0.303)
Observations 797 837
R2 0.434 0.552
Adjusted R® 0.423 0.544
Residual Std. Error 1.381 (df=781) 1.315 (df=821)
F Statistic 39.897*** (df = 15;781)  67.496*** (df=15; 821)
Note: * p<0.1; **p<0.05; ***p<0.01
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Table F2b: Interaction Effects with controls Chinese Sample - Intentions to support meat reduction (DV2a) and substitute
incentivizing policies (DV2b)

Dependent variable:

DV2a DV2b
(1) (2)
Information Group 0.552*** 0.297*
(0.159) (0.133)
Social Norms Group 0.518* 0.265*
(0.160) (0.135)
experience 0.067* 0.025
(0.041) (0.036)
ability 0.324** 0.384***
(0.050) (0.043)
cooking exp 0.049 0.017
(0.100) (0.084)
restaurant exp -0.022 0.052
(0.076) (0.065)
diet —0.134** -0.101*
(0.037) (0.035)
esc 2.323* 2.041*
(0.291) (0.239)
education 0.108* 0.049
(0.060) (0.052)
age 0.007* 0.005*
(0.003) (0.003)
gender 0.004 0.010
(0.013) (0.008)
region 0.007 -0.008
(0.028) (0.024)
income 0.073** 0.058**
(0.032) (0.028)
experience*Information Group —0.090" -0.012
(0.049) (0.042)
experience*Social Norms Group -0.022 0.006
(0.049) (0.044)
Constant 1.630*** 2.400™*
(0.390) (0.333)
Observations 1,173 1,173
R? 0.210 0.238
Adjusted R? 0.199 0.229
Residual Std. Error (df = 1157) 1.253 1.079
F Statistic (df = 15; 1157) 20.443* 24,151
Note: *p<0.1; *p<0.05; **p<0.01
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Dependent variable:

DVic
Information Group 0.143
(0.131)
Social Norms Group 0.106
(0.126)
experience 0.208***
(0.038)
ability 0.056"
(0.032)
cooking exp 0.040
(0.102)
restaurant exp 0.204"
(0.106)
government intervention 0.059*
(0.022)
esc 0.564*"
(0.202)
education 0.045
(0.040)
age -0.012*
(0.002)
gender —0.001
(0.006)
region -0.026
(0.040)
income 0.011
(0.033)
experience*Information Group —0.067
(0.045)
experience*Social Norms Group -0.060
(0.047)
Constant 3.733*
(0.252)
Observations 837
R? 0.271
Adjusted R? 0.258

Residual Std. Error
F Statistic

1.119 (df = 821)
20.369"" (df = 15; 821)

Note:

*p<0.1; **p<0.05; ***p<0.01
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Dependent variable:

DVlic
Information Group 0.846
(0.551)
Social Norms Group 1.580"*
(0.579)
experience 0.777**
(0.152)
ability 0.089
(0.180)
cooking exp -0.354
(0.366)
restaurant exp - 0.741*
(0.292)
esc 5.024**
(0.981)
education 0.233
(0.238)
age -0.037
(0.012)
gender - 0.046™
(0.019)
region - 0.249*
(0.109)
income 0.371**
(0.117)
experience*Information Group - 0.326"
(0.181)
experience*Social Norms Group -0.311"
(0.184)
Constant 12.449***
(1.362)
Observations 1,173
R? 0.129
Adjusted R? 0.118

Residual Std. Error
F Statistic

4.771 (df = 1158)
12.211% (df = 14; 1158)

Note:

*p<0.1; **p<0.05; ***p<0.01
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G. Random Forest Permutation Feature Importance

Predictor Variable Index

Predictor Name

Explanation

Question No

gov_intervention
political spectrum
region

age

education

gender

diet

experience
cooking
restaurant
neophobia
socializedfriend
socializedfam
socializedwork
household

able

available

outlet
mainshopper
shoplist

esc

Group_ Control

Group Information
Group Social Norms

level of preferred governmental intervention
political views on a scale from left to right
geographical region in country

age

highest degree of formal education

gender

type of diet (Meat-Eater, Vegetarian, Vegan or
Pescatarian)

degree of personal experience with plant-based
meat substitutes

cooking experience with plant-based meat
substitutes

experience with plant-based meat substitutes in
restaurants

reluctance to try new food using the original
food neophobia scale

degree of socialization with meat substitutes
among friends

degree of socialization with meat substitutes
among family

degree of socialization with meat substitutes
among co-workers

household size

perceived ability to cook with meat-substitutes
availability of plant-based meat substitute at
participant’s standard shopping outlets

place where participant mostly buys food
being the main shopper of the household

use of shopping list

environmental and social sustainability criteria
for grocery shopping

part of control group

part of factual information treatment

part of social norms treatment
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135

145
4
8
10
12

18
20.1
20.3

24
222
22.1
223

31

26

29

28

33

35

160.5-160.12

39

45,47,49
57,59,61,63



Random Forest Output Tables USA

Weight
05354 £0.1638
0.0207 £ 0.0360
0.0126£00173
0.0086 £ 00168
0.0053 £0.0162
0.0036 £ 0.0067
0.0024 £0.0041
0.0023 £ 0.0036
0.0018£00145
0.0015 £ 0.0092
0.0014 £ 0.0045
0.0007 £0.0026
0.0006 = 0.0040
0.0006 = 0.0044

-0.0000 £ 0.0096
-0.0001 £0.0038
-0.0001 £ 0.0062
-0.0003 £ 0.0057
-0.0011 £0.0034
-0.0018 £ 0.0058
-0.0019 £ 0.0046
-0.0023 £ 0.0057
-0.0035 £ 0.0055
-0.0051+0.0102

Table G1: Feature Importance for willingness to reduce meat
consumption (DV1a). Green means high importance, red means

Feature
experience

esc
gov_intervention
able

age

outlet

available

diet

political spectrum
neophobia
socializedwork
cooking
socializedfam
restaurant
household
Group_Control
mainshopper
gender
Group_Information
Group_Social Norms
education
socializedfriend
shoplist

region

low importance of predictor.

Weight
0.1876 £0.0756
0.1197 £0.0761
0.0311+00276
0.0123 £00136
0.0122 +£0.0202
0.0112+00143
0.0075 £ 0.0060
0.0072£0.0082
0.0067 £0.0271
0.0037£0.0130
0.0036 £0.0061
0.0018 £0.0040
0.0016 +0.0038
0.0010 £0.0041
0.0008 £0.0122
0.0003 £0.0049
0.0000£0.0015

-0.0006 £ 0.0020
-0.0009 £ 0.0026
-0.0012 £0.0030
-0.0018 £ 0.0061
-0.0020 £ 0.0027
-0.0035 £0.0045
-0.0127 £0.0123

Table G3: Feature Importance for willingness to pay for meat
substitutes (DVIc). Green means high importance, red means

Feature
experience

age

esc

able
gov_intervention
neophobia
available

shoplist

political spectrum
region

gender
Group_Control
socializedfam
socializedfriend
education
Group_Social Norms
cooking

outlet
Group_Information
diet

mainshopper
socializedwork
restaurant
household

low importance of predictor.
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Weight
03364 £0.0935
0.0547 £ 0.0358
0.0456 £ 0.0299
0.0387 £0.0323
0.0085 £ 0.0051
0.0060 £0.0136
0.0058 £0.0036
0.0045 £0.0250
0.0035 £0.0079
0.0032 £0.0050
0.0027 £0.0037
0.0015 £0.0102
0.0013 £0.0044
0.0013 £0.0022
0.0009 £ 0.0052
0.0006 £ 0.0058
0.0003 £0.0032
0.0003 £0.0062
-0.0001 £0.0036
-0.0002 £ 0.0160
-0.0005 £0.0013
-0.0013 £0.0078
-0.0015 £ 0.0067
-0.0059 + 0.0060

Feature
experience

able
gov_intervention
esc

socializedfam
political spectrum
available

age

region

outlet

cooking

education
restaurant
Group_Information
socializedwork
gender
Group_Control
shoplist
socializedfriend
neophobia

diet

mainshopper
Group_Social Norms
household

Table G2: Feature Importance for willingness to eat more meat

substitutes (DV1b). Green means high importance, red means

low importance of predictor.

Weight
0.1801 £0.0859
0.0522 £0.0478
0.0193 £0.0479
0.0172 £0.0115
0.0116 £0.0252
0.0053 £0.0116
0.0042 £0.0039
0.0041 £0.0056
0.0031 £0.0109
0.0025 £0.0029
0.0018 £0.0053
0.0007 £0.0016
-0.0002 £ 0.0022
-0.0009 £ 0.0060
-0.0011 £ 0.0066
-0.0018 £0.0179
-0.0020 £ 0.0060
-0.0022 £0.0048
-0.0026 £0.0219
-0.0053 £0.0090
-0.0057 £0.0117
-0.0066 £ 0.0180
-0.0082 £0.0121
-0.0090 £ 0.0156

Feature
gov_intervention
experience

esc
Group_Control
able
Group_Social Norms
available
socializedwork
education
Group_Information
restaurant

diet

outlet

household
socializedfam

age
socializedfriend
gender

neophobia
cooking

region

political spectrum
mainshopper
shoplist

Table G4: Feature Importance for support of meat reduction

policies (DV2a). Green means high importance, red means low
importance of predictor.
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Weight Feature Weight Feature

0.0996 £0.0722  experience 0.1328 £0.0636  gov_intervention

0.0783 £0.0507 gov_intervention 0.0403 £0.0499  experience

0.0403 £0.0434  neophobia 0033500372 age

00321 +£00243  age 0.0143 £0.0377 esc

0.0117+£00382 esc 0.0111+£0.0307  restaurant

0.0046 £0.0079  region 0.0097 £0.0090  Group_Control

0.0042+£00177  household 0.0079+0.0087  available

0.0040+£0.0041  Group_Information 0.0075+£0.0076  education

0.0039+00038  outlet 0.0068 =0.0091  outlet

0.0024 £00126 education 0.0043 £0.0130  shoplst

0.0018 £0.0106  socializedwork 0.0033+£0.0032  Group_Information

0.0017 £0.0046  Group_Control 0.0027 £0.0196  political spectrum

0.0013 £0.0048  gender 0.0010+0.0039  diet

0.0009£00041 cooking 0.0006 £0.0037  gender

0.0002 00017  diet -0.0001 =0.0050  Group_Social Nomms

0.0001 £0.0046  avaiable -0.0008 £0.0052  socializedwork
-0.0004 £0.0053  Group_Social Norms -0.0011+£0.0298 neophobia
-0.0006 £0.0118  able -0.0020 = 0.0083  socializedfam
-0.0014 £0.0137  shoplist -0.0021 £0.0066  socializedfriend
-0.0027 £0.0069  socializedfam -0.0050+0.0077  region
-0.0027 £ 0.0065  socializedfriend -0.0061+0.0130  cooking
-0.0039+£0.0099  restaurant -0.0069+0.0322 able
-0.0071+£0.0312  political spectrum -0.0072£0.0105  household
-0.0122+0.0105  mainshopper -0.0136 £ 0.0118  mainshopper

Table G6: Feature Importance for policy support of two meat
free days. Green means high importance, red means low
importance of predictor.

Table G5: Feature Importance for policy support of meat tax.
Green means high importance, red means low importance of
predictor.

Weight Feature Weight Feature
0.1572 £ 00686  gov_intervention 0.1906 £0.1000  gov_intervention
0.0568 £0.0399  experience 0.1127 £ 0.0866  experience
0.0091+£0.0333  neophobia 0.0109+0.0172  political spectrum
0007600416 esc 0008100317 age
0.0069 £ 00256  education 0.0066 £ 0.0063  diet
0.0062+0.0105  socializedwork 0.0064 £0.0246  neophobia
0006100118  restaurant 0.0063 £0.0068  houschold
0.0059 00092  outlet 0.0051+0.0063 available
0.0054 £0.0067  gender 0.0034 £0.0056  Group_Control
0.0043 £0.0224 age 0.0018 £0.0025  Group_Information
0.0042+£0.0064  available 0.0017 £0.0052  socializedwork
0.0025+£0.0036  Group_Social Norms 0.0016 £0.0128  education
0.0020£00043  socializedfam 0001400043  socializedfriend
0.0016 £0.0036  diet 0.0004 £0.0036  outlet
0.0011 00080  Group_Control -0.0002+0.0249  esc
0.0010£0.0035  Group_Information -0.0002£0.0084  gender
0.0006 £ 0.0089  socializedfriend -0.0004 = 0.0046  Group_Social Nomms
-0.0007 £0.0090  household -0.0024+0.0186  restaurant
-0.0018£0.0052  cooking -0.0040£0.0104  shoplist
-0.0044 £0.0110  able -0.0045+0.0042 cooking
-0.0056 £0.0150  region -0.0051+0.0104 mainshopper
-0.0058 00127  shoplist -0.0059x00246 able
-0.0063 £0.0080  mainshopper -0.0060 £ 0.0066  socializedfam
-0.0120+0.0230  political spectrum -0.0075 £0.0078  region

Table G7: Feature Importance for policy support of elimination
of all meat subsidies. Green means high importance, red means
low importance of predictor.
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Weight Feature Weight Feature
0.1108+£0.0683  gov_intervention 0.1763 £0.0792  gov_intervention
0.0355+0.0373  experience 0.0428 £0.0492 esc
0.0335+£0.0402 esc 0.0216 +£0.0391  experience
0.0260 £0.0227  restaurant 0.0212+0.0176 age
0.0178 £0.0223  neophobia 0.0195+0.0284  political spectrum
0.0147 £0.0263  able 0.0150+0.0124  education
0.0140+£0.0122  education 0.0130+£0.0107  Group_Control
0.0084£00159 age 0.0072+£0.0382 able
0.0066 £ 0.0137  mainshopper 0.0072+£0.0190  restaurant
0.0059+£0.0176  political_spectrum 0.0071+£0.0054  Group_Information
0.0054+0.0071  Group_Control 0.0041 £0.0056  socializedwork
0.0049 £0.0136  avaiable 0.0037 £0.0067  outlet
0.0025£0.0034  outlet 0.0026 £0.0051  socializedfam
0.0024 £0.0077  socializedfriend 0.0017 £0.0056  available
0.0024 £0.0070  Group_Social Norms 0.0007 £0.0123  shoplist
0.0012+£0.0035  socializedwork 0.0005 £ 0.0058  Group_Social Norms
0.0010£0.0115  household -0.0001£0.0036  gender

-0.0014+£0.0053  gender -0.0008 £ 0.0068  region
-0.0017£0.0067  socializedfam -0.0021£0.0053  socializedfriend
-0.0021£0.0031  Group_Information -0.0026 £0.0041  diet
-0.0030£0.0070  diet -0.0029 £ 0.0095  household
-0.0037+£0.0056  cooking -0.0059+£0.0042 cooking
-0.0053 £0.0070  region -0.0070 £ 0.0084  mainshopper
-0.0107+£0.0194  shoplist -0.0125+0.0205  neophobia

Table G9: Feature Importance for policy support of lower taxes
on meat substitutes. Green means high importance, red means
low importance of predictor.

Table G10: Feature Importance for policy support two
mandatory meat substitute days in cafeterias. Green means high
importance, red means low importance of predictor.

Weight Feature
0.1443 £ 00695  gov_intervention
0.0789 £0.0504 esc
0.0382+0.0446  experience
0019500251  restaurant
0.0185+0.0158  political_spectrum
00147200201 age
0.0087 00290 able
0.0055+£0.0053  mainshopper
0.0046 £0.0044  Group_Control
0.0041 £0.0054  socializedfriend
0.0026 00051  outlet
0.0023 £0.0100  household
0.0018 £0.0243  neophobia
0.0012+£0.0044  Group_Social Norms
0.0009 £0.0065 region
0.0003 £0.0040  socializedwork
-0.0001 £0.0040  available
-0.0002+0.0052  diet
-0.0004£0.0064  education
-0.0020 £0.0050  cooking
-0.0032£0.0030  Group_Information
-0.0041£0.0090  socializedfam
-0.0052+0.0062  gender
-0.0099+£0.0162  shoplist

Table-G11: Feature Importance for policy support of meat
substitute subsidies. Green means high importance, red means
low importance of predictor.
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Weight Feature Weight Feature
01121 +£0.0466  experience 01574 £00716  esc
0.1103 £0.0513  esc 0.0468 £ 0.0353  experience
0.1069 £0.0425  able 00211 +£0.0218  available
0.0337£0.0205 age 00176 £0.0187  shoplist
0.0162+0.0128  avaiable 0013900301 able
0.0102 +£0.0088  mainshopper 0.0129+0.0246  neophobia
0.0079 £0.0166  shoplist 0.0080 £0.0276 age
0.0060 £0.0050  socializedfam 0.0063 £0.0107  Group_Control
0.0057 £0.0064  household 0.0022 +£0.0082  Group_Social Norms
0.0053 £0.0092  gender 0.0016 £0.005%  education
0.0022 £0.0064  education 0.0016 £0.0036  socializedfriend
0.0021+£0.0061  Group_Control 0.0009 £ 0.0044  restaurant
00016 £0.0042  restaurant -0.0001 £0.0061  socializedwork
0.0011+£0.0041  socializedfriend -0.0002 £0.0075  gender
0.0011+£0.0129  region -0.0004 £0.0108  mainshopper
0.0011+£0.0018 diet -0.0004 £0.0031  Group_Information
-0.0003 £0.0039  Group_Social Norms -0.0005 £0.0118  region
-0.0010£0.0035  cooking -0.0005 £0.0029  cooking
-0.0012+£0.0024  Group_Information -0.0016 £ 0.0084  household
-0.0014 £ 0.0084  outlet -0.0017 £0.003&  socializedfam
-0.0032£0.0070  socializedwork -0.0019 £0.0054  diet
-0.0062£0.0233  neophobia -0.0086 £0.0168  outlet

Table G12: Feature Importance for willingness to reduce meat
consumption (DV1a). Green means high importance, red means
low importance of predictor.

Table G13: Feature Importance for willingness to eat more meat
substitutes (DV1b). Green means high importance, red means
low importance of predictor.

Weight Feature Weight Feature
0.0841£00457  shoplist 0.1204 £ 00826 esc
0.0392+00482 esc 0.0419 +0.0255  able
0038600303 age 0.0209£00315 age
0.0334£00395  experience 0.0140£0.0110  available
0.0104=+00181  outlet 0.0120+0.0146  mainshopper
0.0088 £0.0110  restaurant 0.0119+0.0130  region
0.0076 £0.0132  education 0.0099 £ 0.0105  Group_Control
0.0066 £0.0072  able 0.0098 £0.0116  Group_Social Norms
0.0061 £0.0097  Group_Social Norms 0.0079+£0.0219  neophobia
0.0055+£0.0272  neophobia 0.0077 £0.0140  education
0.0036 £0.0069  household 0.0067 £0.0196  experience
0.0032+£00123  region 0.0050 £0.0299  shoplist
0.0028 £0.0042  Group_Information 0.0019+0.0041  cooking
0.0016 £0.0044  gender 0.0002 £0.0024  socializedfriend
0.0003 £0.0086 available -0.0002 £0.0025  diet
0.0000£0.0030  diet -0.0002 £0.0083  restaurant

-0.0008 £0.0054  cooking -0.0002 £0.0031  Group_Information
-0.0010 £0.0069  socializedwork -0.0004 £0.0034  socializedfam
-0.0011+£0.0084  Group_Control -0.0005 £0.0095  gender
-0.0015+0.0076  socializedfam -0.0009+£0.0132  household

-0.0023 £0.0020  socializedfriend -0.0036 £0.0039  socializedwork
-0.0033 £0.0084  mainshopper -0.0145£00132  outlet

Table G14: Feature Importance for willingness to pay for meat

Table G15: Feature Importance for support of meat reduction

policies (DV2a). Green means high importance, red means low
importance of predictor.

substitutes (DV1c). Green means high importance, red means
low importance of predictor.
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Weight
0.1004 £0.0769
0.0369 £ 0.0295
0.0363 £0.0323
0.0292 +0.0304
0.0119+£0.0301
0.0057£0.0120
0.0045+£0.0074
0.0044 £0.0096
0.0029 £ 0.0061
0.0025 £0.0075
0.0020 £ 0.0063
0.0015 +0.0089
0.0011£0.0040
0.0005 £ 0.0065
0.0004 £ 0.0042
0.0002+0.0109

-0.0009 £0.0165
-0.0014 £ 0.0137
-0.0018 £0.0131
-0.0026 £ 0.0068
-0.0044 £0.0124
-0.0048 £0.0151
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Feature

esc

neophobia

age

experience
shoplist
socializedfam
household
available
Group_Control
cooking

diet

gender
Group_Information
socializedfriend
restaurant
mainshopper
region

outlet
education
socializedwork
Group_Social Norms
able

Table G16: Feature Importance for policy support of meat tax.
Green means high importance, red means low importance of

predictor.

Weight
01332+ 00812
0.0351 00446
0.0228 +£0.0257
0.0195 £ 00224
0.0111+£00167
0.0052+00171
0.0051 £ 00154
0.0043 £0.0049
0.0030£00162
0.0020 £ 0.0084
0.0020 £ 0.0040
0.0018+00118
0.0017 £ 0.0098
0.0011 £ 00059
0.0010 £ 0.0056
0.0004 £0.0107
0.0002 £ 00042

-0.0003 £ 0.0041
-0.0019 £ 0.0046
-0.0028 £ 0.0058
-0.0033 £0.0150
-0.0040 £ 0.0074

Feature

esc

age

neophobia

able

region

outlet
experience
Group_Social Norms
socializedwork
education
Group_Information
Group_Control
household
socializedfam
gender
available
cooking

diet

restaurant
socializedfriend
shoplist
mainshopper

Table G18: Feature Importance for policy support of elimination
of all meat subsidies. Green means high importance, red means
low importance of predictor.

Weight
0.1798 £0.1034
0.0250 £0.0198
0.0241 +0.0487
0.0226 +0.0407
0.0152 £0.0096
0.0086 = 0.0083
0.0059 £ 0.0337
0.0047 £0.0041
0.0037+£0.0173
0.0018 £0.0052
0.0012 £0.0055
0.0010 = 0.0056
0.0002 +£0.0076
-0.0009 £0.0045
-0.0017 £ 0.0069
-0.0025£0.0105
-0.0036 £0.0139
-0.0045 £ 0.0052
-0.0048 £ 0.0083
-0.0051 £0.0041
-0.0051+£0.0114
-0.0072£0.0193

Feature

esc

region

able

age

education
available
neophobia
restaurant
experience
socializedfriend
socializedwork
Group_Control
Group_Social Norms
diet

cooking
household
gender
socializedfam
mainshopper
Group_Information
outlet

shoplist

Table G17: Feature Importance for policy support of two meat
free days. Green means high importance, red means low
importance of predictor.

Weight
0.1280 = 0.0897
0.0851+£0.0392
0.0411+0.0366
0.0293 £0.0197
0.0236 £0.0236
0.0061 £ 0.0067
0.0044 = 0.0090
0.0042 £ 0.0084
0.0037£0.0172
0.0034 £ 0.0046
0.0032+00183
0.0022 £ 0.0092
0.0018 £0.0119
0.0002 £ 0.0048
0.0001 £0.0025

-0.0003 = 0.0042
-0.0007 +0.0041
-0.0022 £ 0.0063
-0.0025 £ 0.0132
-0.0026 =+ 0.0034
-0.0048 £ 0.0186
-0.0048 £ 0.0196

Feature

esc

able

neophobia
available

age

gender
mainshopper
Group_Control
shoplist
socializedfriend
experience
education
region
socializedfam
diet

restaurant
cooking
Group_Information
Group_Social Norms
socializedwork
outlet
household

Table G19: Feature Importance for support of meat substitute
support policies (DV2b). Green means high importance, red
means low importance of predictor.
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Weight Feature Weight Feature
0.0642+£0.0613 esc 0.1694+£0.1240  esc
0.0618 £0.0506 neophobia 0.0340 £0.0367 able
0.0434+£0.0251 able 0.0254+£0.0547 age
0.0218+0.0316 age 0.0249+£0.0187 education
0.0102£0.0065  socializedfriend 0.0180£0.0382 neophobia
0.0097 £0.0176  experience 0.0119+0.0163  experience
0.0048 £0.0087  mainshopper 00101 £0.0134  gender
0.0047 £0.0102  Group_Control 0.0058 £0.0083  available
0.0036 £ 0.0074  restaurant 0.0050 £ 0.0064  socializedfriend
0.0027 £0.0039  socializedfam 0.0028 £0.0061  diet
0.0010+£0.0043  socializedwork 0.0018 £0.0067  Group_Control
-0.0005£0.0027  cooking 0.0007 £0.0044  restaurant
-0.0007£0.0106  household -0.0003 £0.0127  region
-0.0010 £0.0063  gender -0.0004£0.0047  Group_Social Norms
-0.0014 £ 00046  Group_Information -0.0005 £ 0.0129  household
-0.0015+£0.0027  Group_Social Norms -0.0007 £0.0047  cooking
-0.0028 £0.0095  available -0.0008 £0.0039  Group_Information
-0.0050+£0.0121  outlet -0.0010 £ 0.0106  outlet
-0.0056 £0.0132  region -0.0019+£0.0048  socializedfam
-0.0088 £0.0147  education -0.0019£0.0097  socializedwork
-0.0095+£0.0042  diet -0.0050+£0.0156  mainshopper
-0.0098 £0.0093  shoplist -0.0089 £0.0133  shoplist

Table G21: Feature Importance for policy support two
mandatory meat substitute days in cafeterias. Green means high
importance, red means low importance of predictor.

Table G20: Feature Importance for policy support of lower taxes
on meat substitutes. Green means high importance, red means
low importance of predictor.

Weight Feature
0.1879+00949  esc
00749 £00625 neophobia
0.0511+£00353 able
0.0322+£00551 age
0.0153 £0.0138  experience
0.0092+£00075  available
0.0051 £0.0054  socializedfriend
0.0042+00078  Group_Control
0.0041£00113  shoplist
0.0032+£0.0055  Group_Information
0.0030 £ 0.0085  mainshopper
0.0026 £0.0079  restaurant
0.0021 £0.0029  socializedfam
0.0008 £0.0126  region
0.0005+£00093  outlet
0.0004 £0.0039  cooking
0.0003 £0.0041  diet
-0.0005 £0.0062  socializedwork
-0.0012+0.0131  household
-0.0033 £0.0089  gender
-0.0033 £0.0033  Group_Social Norms
-0.0091 £0.0124  education

Table G22: Feature Importance for policy support of meat
substitute subsidies. Green means high importance, red means
low importance of predictor.
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H. Questionnaire

In the following you can see the English version of the questionnaire that was distributed via the panel provider
to the participants. The Chinese survey has been translated and coded in the exact same way, however, political
ideology related questions, i.e., questions number g6 and q133 — q139 in the US questionnaire, have not been
asked in the Chinese survey. Moreover, demographical questions have been adjusted to match the Chinese
census data.

ql Welcome to our survey.

This survey is carried out for a research project by the ETH Zurich and the University of Basel in Switzerland. We are interested in better understanding your
opinions concerning food choices and product preferences. Your participation is an important contribution to our research. It is anonymous and has no
commercial or government-related purpose. Your participation is voluntary, and all your details will be treated confidentially and anonymously. There are no
known risks when participating in the survey. It will take you about 20 minutes to complete this survey.

This survey addresses, among other things, questions about health issues. All sensitive data collected in this survey will be kept confidential in accordance
with Kantar Profiles privacy policy. This is a sensitive topic and something that may make some people uncomfortable. If answering questions about this topic
makes you uncomfortable, you may close the survey now or at any time during the survey. If you choose to participate, please select "I agree to participate in
this survey" and proceed to the next page. Otherwise select "I do not want to proceed with this survey".

‘We appreciate your thoughts and participation, thank you!
T agree to participate in this survey. (1)

1 do not want to proceed with this survey. (0)

Skip To: End of Block If Welcome to our survey. This survey is carried out for a research project by the ETH Zurich and... = | do not want to

proceed with this survey.

q2 Thank you for participating.
If you feel unsure about the topic, please do not worry. There is no right or wrong answer and we encourage you to select the response that comes closest to
your own views.

q4 How old are you (in years)?

Skip To: End of Block If Condition: How old are you (in years)? Is Less Than 18. Skip To: End of Block.

q6 Were you allowed to vote in this year’s presidential election?

Yes, I was allowed to vote. (1)

No, I was not allowed to vote. (0)

-63 -



Fesenfeld et al, 2021 — Supplementary information; working paper

q8 What is the highest level of education you have completed?
O Some education, but no high school degree (1)
O Graduated from high school (or equivalent) (2)
O Some college or associate’s degree (3)
O Bachelor’s degree (4)

O Graduate or professional degree (5)

q10 Which of the following best describes you?

O Female (1)
O Male (0)
O Other (99)

O I prefer not to say (98)

q12 How would you describe your diet?
O I eat meat and fish. (5)
O 1 eat meat, but I do not eat fish. (4)
O I eat fish, but I do not eat meat. (3)
O I am vegetarian, I do not eat meat or fish. (2)

O I'am vegan, I do not eat any animal products. (1)

Display This Question:

If How would you describe your diet? = | eat meat and fish.

Or How would you describe your diet? = | eat meat, but | do not eat fish.
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q14 How often do you eat meat? Choose the option that describes your eating habits best.
O Several times per day (7)
O Every day (6)
O Several times a week (5)
O About once a week (4)
O Several times a month (3)

O About once a month (2)

O Rarely (1)

Display This Question:

If How would you describe your diet? = | eat meat and fish.

Or How would you describe your diet? = | eat fish, but | do not eat meat.

q16 How often do you eat fish? Choose the option that describes your eating habits best.
O Several times per day (7)
O Every day (6)
O Several times a week (5)
O About once a week (4)
O Several times a month (3)

O About once a month (2)

O Rarely (1)

q160 We are interested in your food consumption habits.
‘Whilst grocery shopping, how important are the following to you?
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Extremely Unimportant
unimportant (1) 2)

Taste (1)

Freshness (2)

Price (3)

Health and
nutritional
impact (4)

Fair trade (5)

Animal welfare

(6)

Food safety (7)

Locally
produced (8)

Organically
certified (9)

Climate impact

(10)

Environmental
impact (11)

Seasonally
produced (12)

Somewhat
unimportant (3)
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Neither
important nor
unimportant (4)
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Convenience

(13)

q18 Within the last year, how frequently have you eaten plant-based meat substitute products (see definition below)?

Plant-based meat substitutes are foods that try to replicate the texture, flavor, and/or nutritional value of meat, often sold as vegetarian burgers, minced meat,
sausages, or chicken nuggets. Plant-based meat substitutes are usually made of ingredients such as peas, wheat, vegetable oils, mushrooms and other plants.

Every day (6)

Several times a week (5)

About once a week (4)

Several times a month (3)

About once a month (2)

Rarely (1)

Never (0)

Display This Question:

If Within the last year, how frequently have you eaten plant-based meat substitute products (see def... !

q20 Within the last year, where did you eat plant-based meat substitute products? Select all that apply.

‘At home cooked by myself (1)

‘At home cooked by someone else (2)

In a restaurant (3)

At a friends home (4)

Other (99)
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q22 Do you know any people in your closer environment that have experiences with plant-based meat substitutes, i.c., that have eaten them and/or cooked
with them?

None (0) Some of them (1) All of them (2) 1 don't know (999)

Family members (1)

Friends (2)

Coworkers (3)

Other (4)
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q24 Please indicate how much you agree or disagree with the following statements:

Strongl . Somewhat Neither agree Somewhat Strongly agree
disagrei E/l) Disagree (2) disagree (3) nor disagrégg 4) agree (5) Agree (6) %7}; ¢
T am constantly
sampling new
and different
foods. (1)

1 do not trust
new foods. (2)

I like foods
from different
countries. (3)

Ethnic food
looks too weird
to eat. (4)

At dinner
parties, I will
try a new food.

(O]

I am afraid to
eat things |
have never had
before. (6)

1 like to try new
ethnic
restaurants. (7)

q26 Can you think of a meal you can cook that includes a plant-based meat substitute of your choice?

Yes, for sure. (4)

Most likely, I might have to look up a recipe. (3)
Maybe, I am not sure. (2)

Rather unlikely, it seems quite effortful. (1)

No, for sure not. (0)
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q28 Where do you mostly buy your food?

In the supermarket. (1)

At a local convenience store. (2)

I mostly eat out in a restaurant or get take-away food. (3)

1 buy my food online. (4)

1 go to a farmers market. (5)

Other (99)

q29 Could you buy plant-based meat substitutes there?

Yes, for sure. (2)

I am not sure. (1)

No, I do not think so. (0)

q31 How many people are living in your household? (including yourself)

q33 Are you the person that is mainly buying the groceries for your household?

Yes, I always buy the groceries myself. (4)

Yes, I mostly buy the groceries myself. (3)

I sometimes buy the groceries myself, it depends. (2)

I rarely buy the groceries myself. (1)

No, I never buy the groceries myself. (0)
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Display This Question:

If Are you the person that is mainly buying the groceries for your household? = No, | never buy the groceries myself.

Q35 When you go food shopping, are you using a grocery list?

Yes, I always use a grocery list. (4)

I mostly use a grocery list. (3)

I sometimes use a grocery list. (2)

I rarely use a grocery list. (1)

I never use a grocery list. (0)

q37 In the next section, you will read some information about plant-based meat substitutes. Please carefully read the text to understand the information
provided. After reading the text, you will be asked to answer a short question about it. You will not be able to retrieve the text while answering the question.
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q39

Plant-based meat substitutes %

Plant-based meat substitutes
are foods that try to replicate
the texture, flavor, and/or
nutritional value of meat, often
sold as vegetarian burgers,
minced meat, sausages, or
chicken nuggets. Plant-based
meat substitutes (as shown in
the picture) are usually made of
ingredients such as peas, wheat,
vegetable oils, mushrooms and
other plants.

q41 What ingredients that are typically used for plant-based meat substitutes were mentioned in the text? Select all that apply.

eggs (0)

peas (1)

wheat (1)

vegetable oils (1)

milk proteins (0)
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q43 In the next section, you will read some information about plant-based meat substitutes. Please carefully read the text to understand the information
provided. After reading the text, you will be asked to answer short questions about it. You will not be able to retrieve the text while answering the questions.

q45

Plant-based meat substitutes

|

Plant-based meat substitutes
are foods that try to replicate
the texture, flavor, and/or
nutritional value of meat, often
sold as vegetarian burgers,
minced meat, sausages, or
chicken nuggets. Plant-based
meat substitutes (as shown in
the picture) are usually made of
ingredients such as peas, wheat,
vegetable oils, mushrooms and
other plants.

q47

Impacts of meat consumption

Personal health ‘JV':) Environment Animal welfare m

® Meat can contain antibiotics, ® Animal farming is responsible e Asaresult of mass
production, farmed animals

chemicals, and growth for more than 15% of all
hormones used in animal human-caused greenhouse usually have to live In very
farming. gas emissions causing climate confined spaces and are
) transported over lon
® Americans eat on average change. P g
. distances
around 220 pounds per person ® |t causes deforestation and
) _ e They are often treated badly
per year, largely exceeding the negatively impacts the ) i
i . . on conventional farms and in
33 pounds recommended diversity of plant and animal
. slaughterhouses.
according to scientific criteria. species. )
- e This leads to abnormal
i i i e |arge amounts of water as
O Unfelll it s = behaviors of animals such as
personal health problems, such PRl 22 tail biting or cannibalism, and
as obesity, heart diseases, and pesticides are used for meat great anxiety and distress.
cancer. production.
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q49

Benefits of plant-based meat substitutes

Plant-based meat substitutes can have positive

( +:) impacts on health, if they reduce excessive
consumption of meat while fulfilling the same

/ nutritional role.

Plant-based meat substitutes have a lower

%_ environmental footprint than traditional meat

products.

\ Plant-based meat substitutes reduce
consumption of meat and hence of animal
farming, improving animal welfare.

q51 Now answer the following questions as precisely as possible.
q52 What ingredients that are typically used for plant-based meat substitutes were mentioned in the text? Select all that apply.
eggs (0)
peas (1)
wheat (1)
vegetable oils (1)

milk proteins (0)
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q53 What benefits of plant-based meat substitutes were mentioned in the text? Select all that apply.
Health benefits (1)
Environmental benefits (1)
Price benefits (0)

‘Animal welfare benefits (1)

q55 In the next section, you will read some information about plant-based meat substitutes. Please carefully read the text to understand the information
provided. After reading the text, you will be asked to answer short questions about it. You will not be able to retrieve the text while answering the questions.

q57

Plant-based meat substitutes %

Plant-based meat substitutes
are foods that try to replicate
the texture, flavor, and/or
nutritional value of meat, often
sold as vegetarian burgers,
minced meat, sausages, or
chicken nuggets. Plant-based
meat substitutes (as shown in
the picture) are usually made of
ingredients such as peas, wheat,
vegetable oils, mushrooms and
other plants.

-76 -



q59

Fesenfeld et al, 2021 — Supplementary information; working paper

Impacts of meat consumption

Personal health

® Meat can contain antibiotics,
chemicals, and growth
hormones used in animal
farming.

® Americans eat on average
around 220 pounds per person
per year, largely exceeding the
33 pounds recommended
according to scientific criteria.

®  This contributes to major
personal health problems, such
as obesity, heart diseases, and

cancer.

q61

( +:) Environment

Animal farming is responsible
for more than 15% of all
human-caused greenhouse
gas emissions causing climate
change.

It causes deforestation and
negatively impacts the
diversity of plant and animal
species.

Large amounts of water as
well as fertilizers and
pesticides are used for meat
production.

Benefits of plant-based meat substitutes

.

Animal welfare

As a result of mass
production, farmed animals
usually have to live in very
confined spaces and are
transported over long
distances

They are often treated badly
on conventional farms and in
slaughterhouses.

This leads to abnormal
behaviors of animals such as
tail biting or cannibalism, and
great anxiety and distress.

Plant-based meat substitutes can have positive

R

/ nutritional role.

\ Plant-based meat substitutes reduce

m} consumption of meat and hence of animal
farming, improving animal welfare.
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q63

Vast majority supports meat substitutes

The vast majority of Americans, as well as many celebrities from

B

music, film, and sports are already starting to reduce their meat
consumption, for example by eating plant-based meat substitutes.

E In addition, the official dietary guidelines recommend reducing
meat consumption and moving towards more plant-based diets.

q65 Now answer the following questions as precisely as possible.

q66 What ingredients that are typically used for plant-based meat substitutes were mentioned in the text? Select all that apply.
eggs (0)
peas (1)
wheat (1)
vegetable oils (1)

milk proteins (0)
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q67 What benefits of plant-based meat substitutes were mentioned in the text? Select all that apply.

Health benefits (1)

Environmental benefits (1)

Price benefits (0)

‘Animal welfare benefits (1)

q68 According to the information you just read, to what extent are celebrities and the vast majority of the US population supporting or opposing the dietary
guidelines to move towards more plant-based diets?

This was not mentioned in the text. (0)

They just continue to consume meat as usual. (0)

They are starting to move towards more plant-based diets, for example by eating more plant-based meat substitutes. (1)

q72 How likely or unlikely is it that you increase your consumption of plant-based meat substitutes in the next two weeks?

Extremely unlikely (1)

Unlikely (2)

Somewhat unlikely (3)

Neither likely nor unlikely (4)

Somewhat likely (5)

Likely (6)

Extremely likely (7)

Display This Question:

If How would you describe your diet? = | eat meat and fish.
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Or How would you describe your diet? = | eat meat, but | do not eat fish.

q74 How likely or unlikely is it that you reduce your meat consumption within the next two weeks?
Extremely unlikely (1)
Unlikely (2)
Somewhat unlikely (3)
Neither likely nor unlikely (4)
Somewhat likely (5)
Likely (6)

Extremely likely (7)

q76 Now think about the average price of a pound of meat in the US that currently is 4.80 Dollar. What is the maximum price, compared to the average price
of a pound of meat, that you would pay for a pound of plant-based meat substitute?

same price as for meat

2 5 7 72

_'_
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q78 Would you support or oppose government policies to reduce the consumption of meat products in the US?

Strongly oppose (1)

Oppose (2)

Somewhat oppose (3)

Neither support nor oppose (4)

Somewhat support (5)

Support (6)

Strongly support (7)

q79 Would you support or oppose government policies to increase the consumption of plant-based meat substitutes in the US?

Strongly oppose (1)

Oppose (2)

Somewhat oppose (3)

Neither support nor oppose (4)

Somewhat support (5)

Support (6)

Strongly support (7)
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q81 Would you support or oppose the following government policies to reduce meat consumption in the US?
Strongly

Somewhat Neither support Somewhat Strongly
oppose (1)

Oppose (2) oppose (3) nor oppose (4) support (5) Support (6) support (7)

Taxes on meat
products
increasing the
price of meat

1

Two mandatory
meat-free days
per week in
public
cafeterias (like
in universities,
hospitals,
government
agencies) (2)

Elimination of
financial
support

(subsidies) for

meat producers

(3)

q83 Would you support or oppose the following government policies to incentivize the consumption of plant-based meat substitutes in the US?
Strongly

Somewhat Neither support Somewhat Strongly
oppose (1)

Oppose (2) oppose (3) nor oppose (4) support (5) Support (6) support (7)

Lower taxes on
plant-based
meat substitutes
decreasing their
price (1)

Two mandatory
days per week
in which public
cafeterias (e.g.
in universities,
hospitals,
government
agencies) serve
plant-based
meat substitutes

(@]

Introduction of
financial
support
(subsidies) for
plant-based
meat substitute
producers (3)
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q85 Please indicate in which of the following situations you intend or not intend to offer plant-based meat substitutes to your guests:

No, for sure No, most likely I am not sure. Yes, most Yes, for sure.
not. (1) not. (2) Rather not. (3) ) Rather yes. (5) likely. (6) )
You are
cooking at
home for your
friends. (1)
You are

cooking for
your family on
a holiday. (2)

You are
cooking for
your family on
a weekday. (3)

You are hosting
a party. (4)

You are
organizing a
business meal.

©)

You are
cooking for
vegetarians. (6)

q87 In the following section, we are interested in your perceptions of both the consumption of plant-based meat substitutes and meat products.

Display This Question:
If Group = 2

q88 Before answering, please recall the previous information about the benefits of plant-based meat substitutes concerning health, environmental and animal
welfare aspects.

Display This Question:
If Group = 3

q89 Before answering, please recall the previous information about the vast majority of Americans and celebrities that are starting to move towards more plant-
based diets, for example by eating plant-based meat substitutes.
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q91 List the first few words that pop up in your mind when you focus on how you feel about meat consumption:

q92 List the first few words that pop up in your mind when you focus on how you feel about reducing meat consumption:

q93 List the first few words that pop up in your mind when you focus on how you feel about plant-based meat substitutes:

q95 In the following section, we are interested in comparing your attitudes on meat products and plant-based meat substitutes
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q97 Please indicate on the following scale, which attributes describe meat products best in your opinion:

10 11
) 20 30 4@ 5O 6O T 8® 9O o
Festive Ordinary
Traditional Modern
Simple to Effortful to
prepare prepare
Healthy Unhealthy
Environmentally Environmentally
friendly unfriendly
Masculine Feminine
Cheap Expensive
Disgusting Tasty
Rich in protein Low in protein
Artificial Natural
Filling Not filling
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q98 Please indicate on the following scale, which attributes describe plant-based meat substitute products best in your opinion:
10 11

1) 2@ 33 4@ 55 66 TN 8® 909 (10) (11

Festive

Traditional

Simple to
prepare

Healthy

Environmentally
friendly

Masculin

Cheap

Disgusting

Rich in protein

Artificial

Filling
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Effortful to
prepare

Unhealthy

Environmentally
unfriendly

Feminine

Expensive

Tasty

Low in protein

Natural

Not filling
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q100 How problematic or unproblematic do you think the following impacts of meat consumption are?

Ve Somewhat Neither
un roblgymatic Unproblematic unproblematic problematic nor Somewhat Problematic (6) Very
P 2) P unproblematic problematic (5) problematic (7)
) &) s
Health impacts
1
Environmental
impacts (2)
Animal welfare
impacts (3)
q101 How beneficial or unbeneficial do you think the following benefits of plant-based meat substitutes are?
. Neither .
. Vc;ry' a Unbegeﬁmal Eom;whellt 5 beneficial nor bSomfm')vlllat5 Beneficial (6) Very be7neﬁ<:1a1
unbeneficial (1) 2) unbeneficial (3) unbeneficial (4) eneficial (5) 7

Health benefits
1)

Environmental
benefits (2)

Animal welfare
benefits (3)
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q103 Please think again about the information you previously read about plant-based meat substitutes. Do you think this information is credible or not
credible?

Completely uncredible (1)
Uncredible (2)

Somewhat uncredible (3)

Neither credible nor uncredible (4)
Somewhat credible (5)

Credible (6)

Completely credible (7)

q105 If you want to share the following information about plant-based meat substitutes via email or on your social media account(s) now, please select
“Share”. By clicking on the share button, you will not lose your survey answers.

Share (1)

Skip (0)
q106

Benefits of plant-based meat substitutes

Plant-based meat substitutes can have positive

( +:) impacts on health, if they reduce excessive
consumption of meat while fulfilling the same

/ nutritional role.

Plant-based meat substitutes have a lower

- — @ environmental footprint than traditional meat
% products.

\ Plant-based meat substitutes reduce

m consumption of meat and hence of animal
farming, improving animal welfare.
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Display This Question:

If If you want to share the following information about plant-based meat substitutes via email or on... = Share

q108 Thank you for attempting to share the previous information sheet. However, by previously selecting “Share”, you did not actually share the
information. This task was designed by our research team as part of a scientific experiment to learn more about what type of information is likely to be shared
online.

Display This Question:

If If you want to share the following information about plant-based meat substitutes via email or on... = Skip

q110 Why did you decide not to share the information flyer via email or on your social media account(s)? Select all that apply.

1 do not think the information is true. (1)

1 do not like the design of the flyer. (2)

1 generally do not share much via email or on social media accounts. (3)

T do not have email or social media accounts. (4)

T was afraid to lose my previous survey answers. (5)

Other (99)

q131 You have almost reached the end of the survey. We would like to ask you some more general questions about your personal background and your
political views.

Please keep in mind: The survey is completely anonymous and we cannot link your responses to you. There is no right or wrong answer and we encourage
you to select the response that comes closest to your own views.
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q133 Some people think the government is trying to do too many things that should be left to the individuals and businesses. Others think that the government
should do more to solve our country’s problems.
How would you place your own views on a scale from “government is doing too much” (1) to “government should do more” (7)?

Government is doing too much (1) (1)

22

33)

44

5(5)

6 (6)

Government should do more (7) (7)

q135 In political matters, people talk of “left” and right”. How would you place your own views on a scale from left (1) to right (10)?

Left (1) (1)

22

33)

44

5(5)

6 (6)

7(7)

8 (8)

9 (9)

Right (10) (10)
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q137 Do you usually think of yourself as a Democrat, a Republican, an Independent, or something else?

Democrat (1)

Republican (2)

Independent (3)

Something else (Please specify) (99)

Not close to any party (4)

q139 In this year's presidential election, I voted for...

Donald Trump (1)

Joe Biden (2)

Someone else (3)

1 did not vote (4)

q141 Which of these categories describes your net household income last year?

$27.999 or less (1)

$28.000 - $ 53.499 (2)

$53.500 - $ 86.499 (3)

$86.500 - $ 142.499 (4)

$ 142.500 - $ 269.999 (5)

$ 270.000 or more (6)

q143 Please enter your zip code.
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q144 What type of community do you live in?

I live in a large city (4)

I live in a suburb near a large city (3)

I live in a small city or town (2)

Ilive in a rural area (1)

q145 What region in the US do you live in?

Northeast (1)

Midwest (2)

South (3)

West (4)
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