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Abstract

Food is life and as crucial as stable climate conditions for the well-being of humanity.
Even though about a quarter of worldwide greenhouse gas is caused by diet, food and
climate change are poorly linked. The thesis aims to identify the role of knowledge on
food decisions and the acceptance of political decisions concerning environmental im-
pact. Within the RC study, a treatment group (TG) gets two letters, which inform and
motivate for a more plant-based diet for the sake of limiting climate change. From this
TG, a subgroup called Unconsciousness Rejecter is further identified. Characterized by
poor previous knowledge, they supplement the four types of the Action Value Gap by a
group unknowing of their value contradicting behavior. Against the hypothesis, the UR
does not react stronger on the knowledge, but even less than the TG. Therefore, the con-
clusion is that the more knowledge an individual has, the stronger they act on it. This
perspective opens a new criterion on which the potential successes of awareness cam-
paigns can be evaluated. The results need further investigation because none of the results

were significant.



Abstrakt

Essen ist Leben und ebenso essenziell fiir das Wohlergehen der Menschheit wie stabile
Klimabedingungen. Obwohl mindestens ein Viertel der weltweiten Treibhausgase durch
Landwirtschaft verursacht wird, werden Lebensmittelproduktion und Klimawandel kaum
assoziiert. Ziel der Arbeit ist es, die Rolle von Wissen liber Umweltauswirkungen im
Kontext von Lebensmittelentscheidungen sowie Akzeptanz von politischen Intervento-
nen zu untersuchen. Im Rahmen der randomisierten kontrollierten Studie erhélt eine Tre-
atmentgruppe (TG) zwei Briefe, die iiber CO2-hohe und niedrige Erndhrung informieren
und motivieren, einen nachhaltigeren Lebensstil bei der Erndhrung fortzusetzen. Aus der
TG wird eine Untergruppe, die Unconsciousness Rejecter genannt wird, definiert. Diese
zeichnet sich durch geringes Vorwissen und hohes Verantwortungsbewusstsein fiir den
Klimawandel aus. Dabei erginzt sie die vier Typen des Action Value Gap um eine
Gruppe, die sich ihres wertewidrigen Verhaltens nicht bewusst ist. Entgegen der Hypo-
these reagieren die UR weder stirker auf das Wissen noch sind sie offener fiir klima-
freundliche, aber freiheitseinschrinkende Gesetze. Die Akzeptanz liegt unter der gene-
rellen TG. Daraus ergibt sich die Schlussfolgerung, dass ein Individuum umso starker auf
Wissen reagiert, je mehr Vorwissen es hat. Diese Perspektive erdffnet ein neues Krite-
rium, anhand dessen die potenziellen Erfolge von Bewusstseinskampagnen bewertet wer-
den konnen. Die Ergebnisse miissen weiter untersucht werden, da kaum Resultate signi-

fikant waren.



1. Introduction: Environment and Diet

Food is life. Food is joy. Food is culture. With more than 200 daily thoughts, it is omni-
present. Something less present is the environmental impact of the food chain. The deeper
I delved into the consequences of our diet for the health of our planet and ourselves, the
more [ wondered why we as a society do not act? The climate crisis seems more present
than ever, and science agrees on the necessity to change diet to restrict global warming.
Whereas everyone talks about clean energy, sustainable finance, and electric cars, nobody
seems to consider carbon oxide emissions when choosing their lunch menu or family

dinner — even though diet causes at least a quarter of all worldwide emissions!

If we earnestly seek to restrict global warming, the current consumption of animal-de-
rived food from high-income counties cannot be maintained. To meet the greenhouse gas
emission (GHGE) targets, a reduction of meat, fish, dairy, and eggs must occur, as Garnett

et al. (2019) argue.

Bailey et al. (2014) calculate that about 15% of all greenhouse gases (GHG) come from
livestock, making it more relevant than worldwide transport. Garnett et al. (2019) go fur-
ther by claiming that livestock and aquaculture are responsible for about 57% of the food
systems GHG when considering land use. Worldwide, livestock takes 83% of the farm-
land while contributing 18% of calories and 37% of protein. This disproportional share is
due to the inefficient conversion of animal feed into dietary protein, as de Boer et al.

(2014) explain.

Is it really that significant? As Carlsson-Kanyama (1998) calculated, the GHGE of meals
with the same amount of calories and protein can vary by a factor of nine. Garnett (2019)
explains that the meat from ruminants (sheep, goats, and cows) has average greenhouse
gas emissions (GHGE) per kilogram 5-fold higher than pork, 7-fold higher than pork
chicken, and 43-fold higher than legumes. Moreover, all those calculations do only con-
sider direct emissions. The logged forests can no longer bind CO2. On top of that, they
release CO2 through the clearing. Including indirect emissions leads to a contribution

from the food sector of up to 50% of global emissions.

How would a more sustainable diet look? Confusion about environmentally friendly food

choices seems a relevant issue, as Vos and Slabbinck (2021) confirmed empirically.



Besides the confusion, two other factors play a significant role in holding a diet change
back: responsibility and awareness. A study by Macdarmid et al. (2016), examines avoid-
ance of responsibility by identifying different attitude types of meat consumers. Some
saw the increasing global demand from other countries’ economic development combined
with population growth as the core problem. The argumentation seems a strategy to re-
duce the mental discomfort by shifting responsibility to others. The unpleasant feeling is
called cognitive dissonance and occurs whenever someone holds conflicting beliefs, atti-
tudes, or values. Strategies to overcome dissonance are necessary to maintain the own
positive perception even though the issue is known. The motivation behind this behavior
and the consequences for diet choice will be discussed in chapter II in the section about

the Action-Value Gap.

The second point, awareness, is not less critical. Among many, Vanhonacker et al. (2013)
documented an underestimation of the ecological impact of animal production and meat

consumption among study participants.

Further, global warming is not the only issue of our diet. As de Boer et al. (2014) points
out, the rate of biodiversity loss, disruption of the nitrogen cycle, global freshwater avail-

ability, and land-use change are critical.

What are the reasons for not aiming towards a more environmentally friendly, sustainable
diet? Is it lack of knowledge, ignorance, or laziness? To which extend does awareness
impact our dietary choices and acceptance of political decisions? An experiment from
chapter IIV onwards aims to investigate those questions. Before, the following chapter
will present literature on how a more sustainable diet could look like, people’s decision-

making process, and the current state of research.



2. Literature

The following chapter forms the basis for the experiment. First, a sustainable diet will be
defined, enabling the classification of foods into more and less environmentally friendly.
In the experiment, a treatment and control group are investigated regarding their con-
sumption and intention change. Second, different decision-making models will be intro-
duced. Those approaches help to understand determinators of our behavior better. Third,
studies about awareness in the food sector and others that target shifting food consump-
tion towards a specific direction will be presented. The experiment uses those findings as

orientation and is built on current insights.

Sustainable & Healthy Diet — It is a Match

Nowadays, sustainability seems to enter all different aspects of life. What sustainability
means around diet will be explored in this section. Furthermore, health-related issues will

be investigated to ensure that sustainability does not come at the price of health.

According to Pandey et al. (2021) “a sustainable diet is defined as a diet that has a low
environmental impact and contributes to food and nutrition security, thus protecting bi-

odiversity and the ecosystem.”

There is much about avoiding (plastic) packaging and buying regionally regarding sus-
tainability in the food sector. This feeling is studied by Lea and Worsley (2008). They
identified a general perception that a decrease in packaging by food manufacturers is seen
as the most promising item to help the environment. On the other side, lower meat con-
sumption was seen as least likely to help. Further, awareness of the impact on the envi-
ronment of meat production, organic compared to conventional farming, and food pack-
aging was low in general. These findings were independent of the degree to which people

believe that food-related actions help the environment.

Are those perceptions correct and offer the most potential to lower environmental impact?
Figure 1 presents where the GHGE arises along the food chain. The red block “livestock
& fish farms” shows that what we eat matters the most. Together with the land use for

livestock, it sums up to nearly half of all emissions.
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As Ritchie and Roser (2020) put it, “Eating locally would only have a significant impact
if transport was responsible for a large share of food’s final carbon footprint. For most
foods, this is not the case. [What] you eat is far more important than where your food

traveled from.” Food miles matter when the commodities come by plane.

Global greenhouse gas emissions from food production

in Data
e T —
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52.3 billion tonnes of carbon dioxide equivalents Packaging: 5% of food emissions
Supply chain
Transport: 6% of food emissions 1 8%
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Figure 1: Global greenhouse gas emissions from food production.
Source: Ritchie and Roser (2020)

In all other cases, whether transported by truck or ship, the emissions caused by transport
can be neglected compared to the production. Comparing the perception of promising
areas with the numbers leads to the suggestion that widespread consciousness-raising is
needed. This statement is shared by Tobler et al.(2011) who summarize the avoidance of
air transport, preference for organic products, and reduction of meat consumption as most

influential.
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Whereas “reducing meat” is a direction, it still not quantifies any amounts. The EAT-
Lancet Commission Planetary Health Diet agrees on the importance of more plant-based
foods and fewer animal sources. Further, the commission, which aims for the planet’s
health and humans, presented 2020 a resport. In this, Willett and Rockstrom (2019) make

quantitative suggestions for a diet.

The recommendations include a doubling of

healthy foods like fruits, vegetables, leg-

umes, and nuts. On the other side, unhealthy  eanboundary
food like added sugar and red meats should
be reduced by 50%. Figure 2 visualizes a
comparison between the current global and I,"

suggested diet. As the orange dotted line in-

153%

dicates, there is massive overconsumption of

(red) meat and starchy vegetables. Cutting L cLosaL

dairy products as well while increasing the Figure 2 Boundary and Status Quo of Diet

healthy ones seems q Source: Willett and Rockstrém (2019)

necessary step. According to the report, following the presented diet would prevent 11

million deaths per year - representing about 19 to 24% of total deaths among adults.

As quoted earlier from Pandey, low environmental impact is the core of a sustainable
diet. In an interview, Dr. Christian Reynolds, Senior Lecturer at the Centre of Food Policy
from the University of London, ensured me that GHGE are the standard measurement for
sustainability in food. To better understand which food contributes to what amount,
GHGE of foods are presented in the following. Figure 3 by Ranganathan et al. (2011)
gives an excellent overview of which foods contribute how much and why a cut in animal
products offers the most potential. The Figure presents a ranking per million calories con-
siders usage of water, land, and caused emissions. The further a food is on the right, the

higher are the needs in water, land, and caused emissions.
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Figure 3: Land, Water and GHGE per Million Kilocalories
Source: Rangathan et al. (2011)

The dashed line divides plant- from animal-based foods. The separation is not on purpose
but underlines the main point of this graphic: The products highest in water, land, and

greenhouse gas emissions (GHG) are all animal-based.

This insight strengthens Garnett et al.’s (2019) statement that shifting towards a more
plant-based diet is one of the most effective ways to reduce food’s environmental foot-
print. Consenting, Laestadius et al. (2014) claim that we will not avoid global warming

of fewer than 2 degrees Celsius without reducing meat and dairy consumption.
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and vegetarian diet scored about S°urce:Van Dooren etal.(2014)

the same with 100 to 105 points. The highest scoring got the vegan (118) and Mediterra-
nean diet (122). On the sustainability scale, the vegan one had the lead. Furthermore, the
team proved a clear correlation between sustainability and the healthiness of diet. The

correlation can be seen since diets further on the right tend to be ranked higher, too.

To gain a feeling of quantities behind the scoring, Bailey et al. (2014) published a study
that estimates the GHGE of meat-eaters to be twice as high as those of vegans. Regarding
the health benefits, increased consumption of plant-based foods is becoming a strategy to
reduce the high rates of some chronic diseases. Among them are cardiovascular disease

and certain cancers, as Joyce et al. (2012) declare.

Bucher et al. (2016) agree about the direct impact of diet on the mortality risk. Garnett et
al. (2019) add indirect benefits like lower use of antibiotics and improved water quality
through decreased nitrates. A further advantage is the diminished suffering of animals,

which is often a core driver to become vegetarians, as Graca et al. (2014) determined.

Tukker et al. summarized the reason not to pursue the very healthy Mediterranean Diet.
The team states that no diet change would have a significant environmental advantage
without cutting meat and dairy. Since the experiment will investigate people’s adjustment

towards a more sustainable diet, promoting a Mediterranean diet would be purposeless.
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To further underline the consensus and seriousness, I would like to refer to Vanhonacker
et al. (2013), who suggest that a better balance between meat consumption and livestock
production’s environmental impact will be essential. The suggestion agrees with Sedova
et al. (2016), who further states that meat consumption changes will inevitably lower
food-related GHGE. Aiking (2011) finds even stronger words for the same message by
saying that it is not strongly recommended to shift towards more plant- instead of animal-

protein, but inevitable.

Since promoting and aligning towards a more plant-based diet as society seems to be a
great challenge, one could ask if it is worth the effort. Compared to other sectors, as Bailey
et al. (2014) note, pursuing a reduction of carbon in the field of diet is still highly cost-

effective and easier to achieve.

Decision making

Introduction

Nobel Prize winner Richard Thaler contributed much to the general understanding of why
we act the way we do by spreading the idea of a dual cognitive system. What spends
behind it and the Theory of Reasoned Action and Theory of Planned Behavior will be
presented in the chapter. Those models aim to consider all factors which impact behavior
— which also includes our diet. Lastly, the ISM Model presents more aspects that impact

our food decisions.
Dual Cognitive System: Automatic and Reflective

When it comes to making decisions, we have two parallel systems of mental activity as

Thaler and Sunstein (2008) de-

scribe. On one side, the Reflective  asedbbiils System Reflective System

System decides controlled, ra- Uncontrolled Controlled
tional, self-aware, and works accu- Effortless Effortful
rately. Those attributes come to Associative Deductive
the price of energy and time. Since e SO0
Unconscious Self aware
humans seek to save both, many
Skilled Rule Following

decisions are made by the Auto- Figure 5: Features of the two Cognitive Systems

matic System. Here, we get Source: Own lllustration based on Thaler and Sunstein (2008)
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effortless answers - quick. Based on skills, emotions, and habits, decision-making works

intuitively.

One further contributor is heuristics, which Tversky (1974) explains as mental shortcuts.
While they help to make quick decisions, the downside is systematic and predictable er-
rors. Heuristics can be classified into three groups:
e A comparison to something similar, often used for estimations about the likeli-
hood.
e Availability of instances and scenarios generally applied in the context of frequen-
cies.

e Numerical predictions, used for benchmarks or starting points.

When a decision is too complex for the automatic system, the reflective system takes
over. As O’Brien (2012) explains further, the reflective system does not start from
scratch. It uses the impressions of the automatic system as a benchmark. Therefore, the
result might be biased by the heuristics of the automatic system, even if we use our more
reliable, energy costly system. Whereas we could remove the bias, we often do not be-

cause we are lazy.

When it comes to making decisions, the research identified several behavior patterns.
Kahneman (2011) presents, among others, choose the middle option’, ‘stick with the de-
fault & familiar unless there is a strong reason to risk the unknown,” and ‘do what most
people like me appear to be doing.” Those are all techniques that help to make easier,
quicker decisions. They come to the price of accuracy, which prevents us frequently from

making the optimal decision.

Most people are not aware that our intuitive system makes most decisions throughout the
day. Especially when it comes to food, we tend to act automatically, stuck in our habits
and rely on heuristics. Thereby, we stick with familiar food, buy brands we know, or eat
what everyone else is eating. Those predictable choices make us vulnerable to the envi-
ronment’s influence, cognitive biases and make personal change more difficult. Park
(2020) suggests harnessing that power by building environments in which non-conscious-
ness and low-effort strategies create a more healthy or more sustainable option that bears
plenty of potentials. By designing environments where a low-effort approach leads to

better outcomes, changes of, e.g., diet can be simplified and enabled.
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Theory of Reasoned Action (TRA) and Planned Behavior (TPB)

Whereas the two parallel systems explain how our brain makes decisions; it does not
generally explain which factors are considered. This question is aimed to be explained by
Fischbein and Ajzen’s Theory of Reasoned Action (TRA) from 1975. This Theory got
further developed into the Theory of Planned Behavior (TPB). The insights and implica-

tions for dietary choices are investigated in this section.

Godin and Kok (1996) see behavioral intention as a core driver of behavior in the TRA
and TPB. In the TRA, the behavior intention is determined by the attitude and norms, as

Figure 6 shows.

An attitude is a form of reaction towards the performance of the behavior, as Macovei
(2015) explains. Hale et al. (2002) add that the attitude is formed by an individual’s belief
and represents the extent to which the person feels positive or negative about performing
a specific behavior. A strong belief in a positive outcome, therefore, results in a positive
attitude. Nevertheless, Kollmuss and Agyeman (2002) point out that attitude alone does
not determine behavior directly. Better said, they influence behavior intentions which in
the next step led to the behavior. The other factor which influences behavior is social

pressure — something one receives as Subjective Norms.

Individual normative beliefs define subjective Norms. These determine a belief to which
degree others feel that oneself should act a particular way and how others think about that
behavior in general. If someone thinks their relatives expect them to act in a particular
manner and it is essential to match expectations, they will be motivated. A case could be
to eat traditional family dishes or unhealthy desserts served by loved ones. If the subject
thinks about the environment and cares about matching expectations, the motivation to
perform the behavior is negative. A neutral norm arises if the individual does not care

about matching expectations, as Godin & Kok (1996) describe.

A weakness of the model is the assumption that people act rationally. Neverthe-
less, Kollmuss and Agyeman (2002) justify the use due to a more accessible understand-

ing. This claim is supported by Vos et al. (2021), who successfully applied the model to
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eating behavior. Their study proved that social norms impact consumers’ attitudes and
intentions. They could empirically demonstrate the relevance when it comes to reducing

the amount of meat eaten.

The Theory of Planned Behavior builds on the TRA. Staats (2004) uses the model with
the added variable perceived behavioral control. It consists out of two sub-concepts: be-

liefs and perceived power.

o Beliefs: the estimated likelihood of different factors, which individually will fa-
cilitate or impede behavior execution. An example of a control belief is, “After
work, I can go to the farmers market given the distance from the event to my
office.”

e Perceived Power: represents how each control belief seems to facilitate or impact
behavior. It can be impacted by resources like knowledge, time, and money. To
build on the previous example, it might be “the distance from my office to the

market makes a shopping tour after work easy or difficult.”

There were plenty of studies in the field of pro-environmental and conservation behavior,
where the TPB helped explain the behavior reliably, as Macovei (2015) ensures. Pandey
et al. (2021) talk about studies of food-related behavior, which investigate healthy eating,
dietary behavior, or functional foods’ adaption. Dagher and Itani (2014) suspect the con-
sideration of cultural and personal elements as a success factor. These do supplement

attitudes and conscious behavior control.

To sum the TRA and TPB up, they both consider attitudes and norms as determined of

behavior. The difference is that in the TPB, perceived behavior control gets considered,

too. This can be seen at Figure 6 by Lee and Witruk (2016).

Figure 6: Chrarcteristics of the TRA and TPB
Source: Lee and Witruk (2016)
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Schwartz’s (1977) norm activation theory (NAT)

With the TRA and TPB, a rational decision-making process is assumed where benefits
and costs are the underlying patterns. In contrast, Harland et al. (2007) explain that
Schwartz’s Norm Activation Theory (NAT) focuses on moral obligation. Therefore, the
NAT counts as a value-based decision-making model. Since values drive behavior, a

change in values leads to a change in behavior, as Schwarz & Howard remark.

The explanatory power of rational models in pro-environmental behavior is limited be-
cause it often comes with higher personal costs. Value-based models are popular due to
the assumption that pro-environmental behavior is driven by morality. This morality fo-
cusing approach is made by taking activators, personal norms, and behavior into account.
Thereby, the norms are self-constructed, prosocial, and faced oneself with a feeling of

moral obligation.

All factors can be clustered into two sub-groups which form personal norms.

First, we do have the situational factors:

e Awareness of need: The other must be in a situation of need, and one has to un-
derstand this. A spontaneous occasion like spotting a situation works as if some-
one gets confronted with a person in need. Further, Schwarz and Howard
(1982) explain that the closer the person is to the one in need, the more likely one
helps.

o Situational responsibility is a condition if someone feels responsible for the need
of others. Responsibility is higher if one causes the situation of the other, for ex-
ample, through an accident.

o Efficacy explains the degree to which one can help the other.

e Ability is the possibility to help, including required resources and capabilities.

The second cluster consists out of personality traits:
e Awareness of consequences refers to a person’s receptivity to situational cues of
need.
o Denial of responsibility refers to people’s inclination to deny responsibility for
the consequences of their behavioral choices for the welfare of others, as Harland

et al. (2007) claim.
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Figure 7 presents an overview by Laes et al. (2013), which presents the factors of the
Norm Activation Model (NAT). In the NAT, those are the only factors that determine the

behavior.

awareness of

. consequences
awareness of
need
silualiuqa! personal behavior
responsibility norms e
efficacy
ability : -
denial of
responsibility

Figure 7: Overview of the Norm Activation Model
Source: Laes et al. (2013)

The presented models served to understand a decision-making process and the determi-
nants involved in such processes. All those models consider internal (attitude, prefer-
ences) and external factors (situation, norms, or environment). Whereas the dual system
explains the relevance of unconscious decisions, the TRA & TPB presents a rational
model for making our decisions. To explain costly, pro-environmental behavior, the NAT

delivers a way that emphasis on moral obligation.

The following Individual Social Material (ISM) Model will present further contributors
to personal behavior regarding diet. Starting with individual aspects, I will present social

and material ones too.

Contributors of Food Decisions: the ISM Model

The choice of diet seems like something the individual decides based on taste, habits, and
preference. Whereas that is not wrong, it would be naive to assume that those are the only
factors shaping diet decisions. Our social, cultural, and economic environment does con-
tribute significantly - consciously as well as unconsciously. Before investigating the im-

pact of knowledge and gathering the insights of previous studies, the following pages
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present other relevant factors. The factors should help put the experimental results into
perspective and infer the correct conclusions from the results. For a structured presenta-

tion, the ISM Model will serve as an orientation to consider all factors.

Individual Side

On the individual side, several factors contributing to decision-making. For food choices,
consciousness factors as taste, availability, price, attitudes, and awareness are relevant.
These are accompanied by non-consciousness like habits, emotions, heuristics, and cog-

nitive biases.

Awareness

Knowledge is essential for conscious decisions. When it comes to good food choices, this
is a relevant issue. Camilleri et al. (2019) explain that even though an environmental con-
sciousness is rising, the impact of diet on the environment is highly underestimated. Es-
pecially the perception of GHGE differences between meat and non-meat items. Thereby,
the impact of red meat gets underestimated the most. Vanhonack et al. (2013) and True-
love and Park (2012) agree with the misconception of meat’s impact and see this as a
possible explanation why environmental concerns are rarely present in changing meat

consumption behavior.

When it comes to withdrawal behavior from knowledge, experience plays an important
role, as described by Kollmuss and Agyeman (2002). A direct experience, seeing a dead
fish in the river, for example, has a more substantial impact than indirect ones as learning

in school about the topic.

Non-conscious decision-making

Equally crucial as conscious beliefs, attitudes, and intentions are a host of motivations
and cognitive processes that sit beneath the surface of awareness. As the beginning of this
chapter described, humans have an automatic, intuitive system that influences much of
our behavior, despite our relative unawareness. Park and Barker (2020) emphasize the
relevance in the context of food decisions. More precisely, this includes a consumption
running automatic, habitual, and reliant on heuristics. In everyday life, this is reflected by

‘eat what everyone else is eating,” ‘pick the middle option,” ‘stick with the familiar food,’
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or ‘buy the brand I have heard of.” These low-effort strategies tend to lead towards good
choices while leaving us vulnerable to influence and cognitive bias. Fortunately, this can

be used for the good. How exactly this would look like is part of the discussion.

Decision making of food

Environmental issues are poorly linked with food; it is also not a criteria people consider
when doing groceries. As Tobler et al. (2011) explain, taste, price, variety, convenience,
and health are the areas which get considered. Additionally, Bailey et al. (2014) identify
cultural aspects, food safety, body image, and media. However, environmental concerns
are not something mentioned — even not for vegetarians. Their motivation comes mainly

from animal welfare, costs, and health.

The lack of environmental consideration regarding food choices might surprise consider-
ing that most people identify themselves as environmentalists. The discrepancy between
our value awareness and our behavior is considered a gap. Why it occurs and possibilities
to overcome this gap through, e.g., increasing the knowledge is described in the chapter

IV Experimental Design.

Social Side

While the individuum plans their behavior and imagines how they will act, everything
might be overturned when the situation occurs. This can be due to the environment in
which decisions are made — a situation shaped by the people involved. Society plays a
crucial role in behavior — as the previous models underlined. How come we are so con-

cerned about others and tend to copy their behavior?

Evolutionally, copying behaviors of others might develop to reduce individual costs and
risks of experiences, as Babutsidze and Chai (2018) suggest. Also, Park (2020) argues
that humans are social creatures who value cooperation and try to avoid freeloaders. By
copying the norm, we show in-group behavior and cooperation. The interpretation of sit-
uations made by other people impacts our response. This orientation is especially true for
situations that are novel, ambiguous, or uncertain. Social norms, to Goldstein et al. (2008),
can be used to develop prosocial behavior. On the other side, Kollmuss and Agyeman

(2002) warn that pro-environmental behavior is less likely to occur if others do not show
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conservative behavior. To use social norms for good, Babutsidze and Chai (2018) identi-
fied specific requirements. One threat is when others can overserve the positive, “green”
behavior. The more people act, the more others will feel motivated to follow the same
behavior. Here, group identification plays a role again, for instance, demographics. When
people of the same age act pro-environmental, one is more likely to follow when they
identify with this group. Social sanctions and feedback are also more powerful when

coming from their peer group.

Social Identity & the Role of Stereotypes

Social identities are the extent to which we identify ourselves with social groups or cate-
gories like race, religion, or political beliefs. Park (2020) explains that those identities do
impact our beliefs, values, and action. While we mimic and listen to people we identify

with; we do the opposite with everyone else. By doing so, we stress not belonging to this

group.

While growing up, culture, narratives, and social identities do shape the individual. These
go along with stereotypes and associations, which also include the food we eat. More
generally, everything we do, our attitude towards moral topics, and how we behave ex-

press identity with social groups.

There are foods more stressed with one sex. For instance, gender is the strongest demo-
graphic predictor of whether one eats meat or not. Further, meat is associated with
“strong” and “masculine,” whereas vegetarians tend to be linked with “weakness” and
“femininity.” Nevertheless, also females, which are more aware of the prevented animal
harm of a plant-based diet, feel more attracted to burgers that are presented as “tasty” than
“sustainable.” This finding by Joyce et al. (2012) underlines that sustainability is far away

from being considered when choosing dishes.

Garnett et al. (2019) determine the eating behavior of people surrounded as the most in-
fluential predictor of meat consumption. Additionally, they point out a link between ve-
ganism and ‘“seriousness, upper socioeconomic status, arrogance, virtue, and particular
political leanings” while there are no prejudges for a meat-eater. Possibly, those prejudge

slow down diet adjustment to prevent belonging in groups one does not identify.
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A way to overcome social identity as a driver for behavior is intrinsic motivation. For this
case, the individual’s learning process is much more relevant than the behavior of others.
Babutsidze and Chai (2018) identify knowledge and skill as factors that shape how con-

sumers to action.

Other motivators for appropriate behavior and cooperation are obligation, guilt, pride,
and empathy, as Bissing-Olson et al. (2016) list. Thereby, the need to conform to norms

can be harnessed to promote pro-environmental behavior.

To follow good behavior, it is beneficial if we see that others make their bid—peer pres-
sure increases which support prosocial behavior and form the social norm. Petrovich et
al. (2018) showed the multiplicity of social impact by identifying an increased likelihood
of installing solar panels if neighbors have such installed visibly.

Park (2020) suggests the following aspects to form new norms: make behavior more ob-
servable and accountable, less anonymous, improve communication, peer monitoring,
and self-governance. Another option that uses the wish to conform and for reciprocity is

to highlight the prevalence.

“The knowledge that others are contributing to a public good encourages us to do the

same.”

The whole approach of social norms does have limitations. These occur when the target
behavior is rare, as Camilleri et al. (2019) remark. A technique to overcome this is to
present the desired behavior in a dynamic matter by focusing on trends rather than abso-
lute numbers. So even if only a minority follows a plant-based diet, more and more people

follow it. The latter is the message to send when we aim to promote such a diet.

When it comes to eating, social influence has a huge impact — in both directions. Sedové
et al. (2016) investigated students eating behavior depending on their environment. The
most significant impact on their eating behavior was not the knowledge but their friends
and fellow students whom they perceive avoiding meat as a social norm. Here once more,
the power of each individual as a role model for others gets underlined. When visiting
their parents, the meat intake increases compared to their consumption at the university,
surrounded by relatively low meat-eater. Changing behavior to confirm relatives, friends,

or the family and match social norms is called social diffusion.
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How much other people directly influence our decision shows an on-campus Study in
Canada by Christie and Chen (2018). A lunchtime order tracking revealed that 72% of
participants ordering the same type of dish (meat or vegetarian) as the person ahead.

Based on chance, the model calculated a correlation of 61%.

This example underlines the role of each of us as role models. Whether consciously or
not, just as we orientate ourselves on the behavior of others, we serve as orientation for
others, too. Further, behavior patterns can be seen as a journey. Once a certain level of
awareness is reached, people will get more and more into the behavior pattern. This jour-
ney metaphor is verified through Thegersen and Olander (2003), who examined several
environmentally friendly behaviors among Danish consumers. In short, the behavior of
some patterns like recycle trash will increase the likelihood of others in the future, like
buying organic food. A possible reason offers Peter Earl, who argues that the purchasing

routines of consumers are part of their lifestyle and social identity.

Culture

The Cambridge Dictionary (2021) determines culture as a way of life of a particular group
for a particular time, including how we eat. Since we have different cultures worldwide,
it is no wonder that we have different eating behaviors, and in each of them, the perception
of normal is different. Whereas meat in Northern Europe is the central part of most dishes,
meat is not included in Asian countries like India. Our perception to which extend meat
belongs to a dish and even more precisely, if we need meat to “have a proper meal” de-

pends on our culture.

Material Side

As noted earlier, price is the most relevant factor when it comes to food decisions. The

price is determined by costs, demand, supply, and tax and by subsidies.

Media consumption takes some hours every week; several of them contain food content.

Depending on the food presented, people not only get inspired but also perceive the
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presented as usual. The presentation of dishes in which meat is the center further slows

down recognition of meat-free dishes as fulfilling.

Choice Architecture is a powerful tool to impact people’s decisions. Diet thereby can be
impacted through smaller plates, less meat per dish, and a default menu. Some studies
show that changing the environment tends to be more effective than interventions that
target internal motivations such as values, awareness, or knowledge. The role of

knowledge is controversial and will be explored in the experiment.

Previous Studies

How people make food decisions and why a sustainable diet is crucial to restricting global

warming. This section will present insights from previous studies.

In a Meta-Study, Bucher et al. (2016) investigated factors that impact food choices. The
team points out that information campaigns have successfully increased awareness in Eu-
rope. The effect of changing the lifestyle is limited, however. Nevertheless, the team
counts the provision of information as a helpful nudge. The goal is to activate the rational,

reflective system which considers facts and values before acting.

Another meta-study conducted by Cadario and Chandon (2020) identified three types of
nudges and evaluated them according to their impact. With this, the behaviorally oriented
nudges had the most potent effect - followed by affectively. Third-placed were cogni-

tively oriented nudges, which still affected people’s behavior.

One way to nudge cognitively is by offering easy-to-understand labels. How effective
labeling can be — especially for climate - showed a study by Camilleri et al. (2019). The
team identified a significant underestimation of how much GHGE and energy food causes
in a first step. In a second step, they presented labels that inform about the knowledge
gaps placed on the food. Given that information, people changed their consumption deci-
sion towards more sustainable options. The change was seen as very promising and un-
derlines the effect of knowledge on decisions. Further, it affirmed that people seek to act

according to their values if it is not too inconvenient.
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Proper value-oriented behavior is not always easy, often due to great misconception. Es-
pecially the contribution of livestock to climate change is highly underestimated. This
statement is backed by research by Tobler et al. (2011) and Bailey et al. (2014). In studies
of the latter, 64% identified direct transport emissions as a significant contributor. In con-
trast, only 29% put this label on meat and dairy, even though the contribution to overall

emissions is almost equal between the two sectors.

Furthermore, one-quarter of respondents stated that meat and dairy production contributes
little to climate change. Results like that are similar to Macdiarmid et al.’s (2016) findings
which identify a lack of awareness between personal meat consumption and global cli-
mate change. This misconception strengthens the potential for knowledge—an approach
supported by Vos and Slabbinck (2021), who argue for knowledge interventions. One of
the reasons is an RCT study they present, which Fehrenbach conducted in 2015. There,
participants watched a seven-minute video about health outcomes concerning meat con-
sumption. Afterward, the intended meat consumption in the test group dropped.

That such information videos can influence not only intensions but also consumption

showed a study conducted in Sweden.

The Action Value Gap

Introduction

In the past years, many studies about dietary choices and how to influence them have
been conducted. Nudges of different kinds, from informing labels to changes in the envi-
ronment at the point of sale, have been tested. Most of those studies aimed to make people

eat healthier and shifting food choices toward more healthy dishes.

Are those findings applicable to pro-environmental behavior? How much would infor-
mation about emissions of certain foods lead to an adjustment of diet towards lower
GHGE foods? Do people with minor knowledge change more when receiving infor-
mation? Moreover, how does knowledge influence the acceptance of political decisions

which promote diets beneficial for the climate?

The following experiment aims to answer those questions. The foundation is an evalua-

tion to which extend participants care and feel responsible for climate change. The level
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of responsibility is accompanied by knowledge questions about food’s influence on the
environment. Additionally, an evaluation of the current consumption and future intension
of certain food groups are measured. With this, changes throughout the experiment are

investigated.

The experiment involves two groups, of which one gets treatment, and the other is a con-
trol group. The treatment contains two letters about food’s impact on the environment

and how to eat more sustainably.

Two hypotheses are studied — both focusing on the impact of knowledge:

The first one is based on an extension of the Action-Value-Gap (AVG), also known as
the Mind-, Intension- or Attitude-Behavior Gap. The concept considers the difference

between what we want and what we do.

By ranking awareness and behavior respectively high or low, a 2x2 matrix leads to four
different AVG-types. This approach is among others conducted by High in behavior
means that the person is following behavior that agrees with their values. For instance,
this could be a diet low in emissions to keep the carbon footprint small. Low behavior,
on the other side, would be a behavior contradicting own values. In this case, it could be

to eat somehow everything independently of environmental impact.

On the awareness side, which represents values and knowledge, low could not care about
the environment or climate change. High would be represented by someone who is well

educated about climate change and sympathizes with conservative actions.

The type which seems most promising for choice architecture and nudges is the Con-
sciousness Rejecter (CR). Determined by high values but low behavior, the CR would
like to act a certain way but does not do so. The arousing gap between actions and values

1s known as dissonance.

Knutti (2019) claims that the scientific understanding of climate change has increased a
lot over the past decades. On the other side, actions did not take place at the same level.

Therefore, it can be assumed that many people belong to this group.

Whereas the Consciousness Rejecter is tricky in general, climate change is particularly

challenging for two reasons.
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The first point is short-term personal interest, and as Park and Barker (2020) point out,
people benefit from acting against their values- which explains why it is so common. It
is easier to buy new things instead of fixing old ones. Flights are fast and often cheap, or
as in the example of Monkhouse and Dibb (2011), enable beach holidays during the win-
ter. A big part of the actual costs come in the future, bore from society and the environ-
ment. A strategy exists to cope with the unpleasant feeling of knowing better: do just
enough to keep a positive self-image and compensate the guild.

Second, long-held habits make the starting conditions challenging and are crucial reasons
why action does not occur. As Chai et al. (2015) explain, the realization of the AVG can
initiate a learning process where the behavior gets adjusted over time. Many of the rou-
tines performed today were developed when the awareness was not that big. In the case
of climate change, this could be the way we generate energy. The researcher emphasizes
awareness, sufficient financial resources, and self-confidence to align consumer lifestyle

with climate change concerns.

From another point of view, those long-held habits can be seen as barriers, holding the
CR back from acting according to values as barriers. Habits belong to the group of prac-

tical barriers, which psychological ones accompany.

Psychological barriers include a lack of willpower, forgetfulness, or limited know-how.
In a study by Joyce et al. (2012), 42% admit a lack of knowledge on preparing plant-
based dishes, making this point the most significant barrier to eating fewer animal prod-
ucts. Further, a lack of interest from family member hold people back as well as ingrained
habits. According to the Eat4Change Report, eating meat is a barrier for both the intention
to reduce meat consumption and the consumer attitude. Another point is the link to energy
use, as Garnett et al. (2019) describe. In the case of energy consumption, burning fossil
fuels and coal are linked to production. For food production and transport, on the other
side, the energy needed is invisible. Invisibly also counts for the nitrous oxide from ferti-

lizer and other emissions on the life cycle processes.

Practical barriers include laziness, insufficient availability, cost barriers, or hassle. In
short: inconvenience and time. Garnett et al. (2019) explain that time-poor individuals
adopt relatively more sustainable consumption practices that require little time. Further,

the lack of time prevents individuals from developing behavior that reflects their
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environmental concerns. Therefore, increasing time could be a valid strategy to help in-
dividuals develop more environmentally friendly behaviors. Among other, policies fo-

cusing on a healthy work-life balance is part of this approach.

To summarize, the Consciousness Rejecter: the person has high awareness, therefore
knows about the consequences of their acts, but due to different kinds of barriers, does

not act according to their values.

If everyone who is not acting according to their values knows about their behavior’s con-
sequences? Why are knowledge campaigns do succeed in some cases but do not have an
impact in others? What are the necessary conditions for knowledge to impact behavior
successfully?

Transferring the insights of the CR to the area of climate change and food only works to
a limited extend. The reason is a substantially lower awareness about the connection be-
tween those two topics. As mapped on Figure 8, I suggest adding a fifth type to the AVG
concept — an Unconsciousness Rejecter (UR). This type does not know about the extent
to which the behavior contradicts their values. Therefore, my first hypothesis claims that
whereas knowledge has a limited impact on behavior in general, the change in intention

and behavior for the Unconsciousness Rejecter is more considerable.
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Figure 8: The AVG Model including the Unconsciousness Rejecter
Source: Own illustration inspired by the mind behavior gap by Karmasin Research and Insight Austria,
http.//www.karmasin-research.at/MindBehaviourGap.pdf

The experiment targets to study the effect of knowledge on the treatment group. The in-
novative part is that the knowledge focuses on a climate-friendly diet instead of the gen-
eral goal of increasing healthy food. As presented earlier, this goes in line. Nevertheless,
the focus will be on decreasing the amount of GHGE caused by diet by raising awareness
for diet’s environmental impact and presenting a solution in eating more plant-based.
Eventually, this could open a new criterion to decide whether knowledge campaigns are

a suitable tool to impact behavior or if other strategies should be considered.
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The Transtheoretical Model of Behavior Change (TT) serves as an orientation to measure
the behavior changes during the experiment. A for this experiment adjusted version of

Tobler et (2011) models the different stages:

1. Precontemplation: There is no intention of changing diet. This can be due to a lack
of knowledge.

2. Contemplation: a first intention arouses, and the consequences are weighted. The
negative consequences of the behavior and the environmental implications be-
come aware, and the individual sees a necessity for change to act more according
to their conservation identity.

3. Preparation: A commitment is followed by a plan to execute. This can be seen
through intentions towards a more plant-based diet.

4. Action: the diet includes not only intention toward a more plant-based diet but

also the consumption changed.

To be considered a UR, people cannot have any diet change intentions at the beginning
of the experiment and therefore count to the pre-contemplation stage of the TT model. A
significant change had occurred when the subjects developed at least intentions for com-

mitments at the end of the experiment. Set intentions would make them belong to the third

group.
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3. Experimental Design

In the following, the conduction of the experiment, the questionnaire, relevant variables,
and lastly, the hypothesizes will be presented. The key variables are the gap between car-
ing and acting for the environment and the shift of food consumption and intention
throughout the experiment. Those variables serve to investigate the hypothesis claiming
that knowledge has a higher impact on people’s behavior the less they know. The second
hypothesis investigates the effect of knowledge on acceptance of political decisions based

on a Knowledge Score.

Study design and subjects

To experiment with a homogenous group, Bachelor students from a business class of the
University of Vienna got offered to participate for extra points. Thirty-one students agreed
by filling out the first questionnaire. They got assigned randomly into either a treatment
or control group. To link the first to the second questionnaires, each student wrote the last

digits of their student ID number of the questionnaire.

Start: Treatment Treatment End:

Round one Group: Group:
questionnaire First letter Second letter

Round two
questionnaire

12th of May >> 17th of May >> 24th of May >> 26th of May >

Figure 9: Rundown of the Experiment
Soucre: Own lllustration

The treatment consisted of a two and three-page PDF document (“letter”) in the second
and third week, as presented in Figure 9. Both documents contained information about
the environmental impact of food production. The first focused on the status quo by pre-
senting numbers about carbon emission and freshwater usage. Additionally, it presents
two articles about the land usage of livestock and plant-based protein sources. The second
letter emphasized the most significant contributor along the food production chain.
Thereby, it aimed to motivate for small steps toward a more sustainable diet by stressing

that every meal matters. Information about how to recycle trash correctly was part of the
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second letter, too. Further, diagrams presented where food emissions are caused and how

much livestock there is. The letters are attached in the appendix.

Questionnaire

Participants of both groups were asked to fill out two questionnaires. One at the beginning
of the experiment and a second three weeks later. Both questionnaires consisted of four
parts. The first part aimed to identify the general attitude towards climate change. The
feeling of personal responsibility for the environment got questioned next. The third part
deals with knowledge about diet’s impact. In the last part, the students were asked about

their current food consumption and future intentions.

In the beginning, students were asked to share their agreement on a four stages scale from
no to a solid agreement. All questions aimed to get an understanding of how far the stu-
dent sees climate change as a threat. Thereby the first two investigate a general attitude
about climate change. The third and fourth consider the roles of external “helpers” such

as science, technology, and experts.

1. Environmental threats are a concern for me.
2. Environmental problems are generally exaggerated.
3. Science and technology can solve all environmental problems.

4. Environmental problems should be left to the experts.

The second part includes humanity and the unique role of the topic of climate change. It
starts with a statement if, generally, humans should do more for the environment. This
question is purposely descriptive and generally formulated to elicit the participant’s per-
ception of social norms. The following three questions ask about the individual role, start-
ing with the power of oneself; they believe that everyone can make their bid and the
willingness to sacrifice for the sake of the environment. This juxtaposition offers a com-

parison of how far demands on humanity are lived by oneself.

5. People should do more to protect the environment.
6. I can personally influence what happens to the environment.
7. 1 believe that everyone can make a significant contribution to environmental protection.

8. I am willing to accept personal restrictions for environmental protection.
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The third part asks about the estimation of carbon emissions and environmental contrib-
utors along with food production. In the first questions, the five major carbon-emitting
sec-tors are listed, and participants were asked to assign a number from 1 (greatest) to 5
(lowest) to the sector. The second question lists six features that one could take care of
when shopping for groceries and asks for their environmental impact. Answers to those
questions were presented in the letters. Therefore, those questions serve hiddenly as con-

trol questions if the participants worked with the material.

9. Sectors: Transportation, Industry / Production, Energy / Power, Food, Buildings
10. Environmental impact of the following contributors:

a) Avoid products with a lot of packaging material

b) Shop regionally

c) Avoid foods that are transported by air

d) Eat seasonal fruits and vegetables

e) Buy organic food

f) Eat less meat (maximum 1-2 times a week)

The fourth part asked about current and future intentions regarding the frequency of con-
sumption for different food categories. At the heart of the experiment, the first and last
questionnaires get compared and enable the identification of changes. The setup of this
question is an adjustment of the “Diet History Questionnaire” from the American Na-

tional Cancer Institute!, a frequently used template in food studies.

The first matrix asking about consumption offered the following frequencies: several
times a day, daily, 5-6/week, 3-4/week, 1-2/week, 1-3/month, less often, never. The sec-
ond one about the intentions asked about the same food categories, and if the participant

seeks to eat more, the same amount or less of this. The categories were the following:

- Vegetables
- Fruit
- Legumes

- Processed food / ready meals

' Accessed 15" of August 2021 https://epi.grants.cancer.gov/dhq3/dhq3-past-year-with-
serving-sizes-questionnaire.pdf
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- Regional food
- Meat
- Dairy products
- Oat, soy, or coconut drinks
- Meat substitutes

- Dairy substitutes (soy yogurt, etc.)

In the second round of the questionnaires, participants got also asked about their political
acceptance of food regulations. The implementations of such decisions would partly limit

freedom, but for the good from a conversation point of view.

- Iwould like to have more vegetarian and vegan options.

- I'would like to have vegetarian days in public kitchens.

- I'would like to have vegan days in public kitchens.

- I consider governmental support for plant-based diets for reasonable (e.g., through

subsidies in public kitchens).

Statistical Analyze and Variables

Whereas the first questionnaire was conducted at the end of a class, the second was ac-
cessible through a link sent via e-mail. The results of both surveys got extracted into a
xIsx document. Through the student ID, the answers of both questionnaires could be

linked to the individual, and individual changes could be identified.

The qualitative answers got quantified by numerical transformation. For instance, the four
stages between no and strong agreement changed into numbers from one to four. Thereby,

the following variables could be created:

Caring: To which extent are environmental threats the individual’s concern and if envi-

ronmental issues are generally exaggerated (Question 1,2, and 5).

Responsibility: Gathers the answers about personal behavior towards environmental pro-

tection (Question 6 to 8).
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Gap-Size: Is the average agreement of Caring divided by the average of responsibility.
The more significant the difference, the less in line are the values (caring score) with the

personal behavior (responsibility) and the larger the gap.

Knowledge Score: 1 create a score to quantify people’s knowledge. Based on questions 9
and 10, the deviation of individuals’ answers and the correct one was summed. To link a

higher number to more knowledge, all results will be subtracted from the highest score.

Knowledge Change: To see how the knowledge changes over time and through the treat-
ment, the Knowledge Score of questionnaire one gets compared to the Knowledge Score

of questionnaire 2. An increase means that the individual learned.

Low & High CO2 Foods: All food categories get classified based on the CO2 levels from
chapter two to make changes measurable. To make things more transparent, I decided to
distinguish between low, medium, and high CO2 foods. Whereas the medium category
contains fruits and vegetables, they are considered neutral and excluded from further anal-
ysis. Among low CO2 food are legumes, regional foods, plant-based “dairy” products,

and meat replacements. The high CO2 food group consists of meat and dairy products.

Consumption Behavior: Thereby, the frequency of food got transferred into numbers. As
presented in the fourth question block, participants could choose between eight levels,
starting several times a day (=8) to never (=1). Therefore, the higher the number, the more
of those food categories got eaten. To calculate the Consumption Behavior, an average
frequency got calculated. Going from four to five is the equivalent of eating, e.g., legumes

3-4 times a week instead of 1-2.

Consumption Intention: In the experiment, the individuals get asked if they aim to eat less
(=1), the same (=2), or more (=3) of a food category in the future. As a result, 2 means
no change intentions, whereas everything below 2 is a cut and everything above an in-

creasce.
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Determination of the Unconsciousness Rejector

Based on those variables, the Unconsciousness Rejector can be determined. Thereby, two

criteria must be fulfilled:

L. Existence of a Gap

First, values got identified through the level of caring about the environment. Without
caring about the environment, no behavior change for a healthier planet would be
desirable. Second, a certain level of awareness regarding personal responsibility about
climate change must exist to justify the personal effort. Based on those two criteria —
caring & responsibility, a gap is measurable. Further, in both cases, a minimum score
is necessary, plus there must be a gap. These requirements ensure the existence of
dissonance, and based on the unpleasantness of this feeling, an interest in reducing it

1s reasonable.

IL Knowledge

The second crucial criterion for the fifth type is that no sufficient knowledge is already
existent. Furthermore, the knowledge must increase over the curse of the experiment,
such that the individual gained a minimum level of knowledge during the experiment.
The change is controlled through the variables Knowledge Score and Knowledge
Change.

First Hypothesis

As argued and presented in the previous chapter, knowledge does have an impact on be-
havior. Whereas the degree is controversial and will be investigated in the experiment, it
is crucial to act appropriately. The first hypothesis claims that the fewer people know, the
more they react to information. The claim is justified through higher potential. If people
deal with a topic for the first time, it can change their view and further change behavior.
If already a solid body of knowledge exists, the letters are somewhat repetitive than edu-

cational.

The Knowledge Score will be tracked for the Control Group (CG), Treatment Group (TG),

and the Unconsciousness Rejecter (UR) alike. Over time, no change is expected for the
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CG. For the TG, I would separate over- and under-average knowledge. For those who
already have over-average knowledge, I expect a moderate increase (about 10%). For
instance, this could be an average increase from 15 to 16,5. For the under-average group,
I expect a higher and more significant increase (about 25%) - meaning that a mean of 10
becomes 12,5. Since there are as many over- as under-average participants, the overall

Knowledge Score increase should be circa 12,5% for the TG.

In a second step, consumption behavior and intentions get examined. Besides, I assumed
that the more knowledge people gain, the more they will adjust their behavior. This effect
should be especially true for the Unconsciousness Rejecter. The underlying assumption
for this claim is that if you do not know about the consequences of your behavior, you
cannot adjust your behavior towards your values. Humans perceive dissonance as un-
pleasant and therefore seek to reduce it, so an interest in value-oriented behavior is sup-
posed. The hypothesis claims that participants with poor previous knowledge are more
likely to build intentions and adjust behavior after receiving information. By setting in-
tentions, they would no longer belong to the Precontemplation stage, the first group of
the TT model, but the third, the Preparation. If they already started changing consumption
behavior, they would even belong to the fourth, the Action stage. People with previous
knowledge could already have been acted. If they knew before and did not behave ac-
cordingly, the letters will merely be a repetition or reminder, but not a gamechanger.
Therefore, I expect the correlation between knowledge gain and behavior change.

In this context, I expect a moderate adjustment of TG. The consumption behavior of the
should moderately change about 10% towards a more sustainable diet. This implies an
increase of circa 10% for low CO2 foods and a decrease of about 10% for foods high in
CO2. For the UR, I expect the same due to two reasons. On one side, there is more po-
tential which supports a more substantial increase. On the other hand, behavior change is
challenging, especially in a personal and routine-based field like a diet. Since diet adjust-
ments can be complicated initially, I expect these effects (potential but harder) to balance

each other out.

Regarding the consumption intentions, I anticipate a significant change for the TG where-
as the CG remains the same. Assumed that all groups have no intentions to change their
diet initially, I expect the CG to stay at 2. The TG, as well as CG on the other side, could
change their intentions about 20% towards a more environmentally friendly diet- so twice

as strong as their behavior. In that case, an average of 1.6 in high CO2 foods and 2.4 for
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low CO2 foods is expected. I expect greater intentional change than real change because

it is easier to set goals than fulfill them.

Second Hypothesis

The second hypothesis claims that knowledge positively affects the acceptance of politi-
cal decisions as long as they are in line with the kind of knowledge. The hypothesis would
be confirmed by identifying a positive correlation between knowledge and acceptance of
pro-environmental restrictions. This can be done through a scatter plot, including a trend-
line. When plotting knowledge and agreement, the trendline should point towards the
right top corner. This indicates that the more knowledge exists, the higher the agreement
is. Since I assume higher knowledge of the TG — due to the letters, there should be a
tendency to have a higher agreement of the TG. For the UR, the result is to be awaited.
On the one side, the general knowledge is relatively low, which indicates lower agree-
ment. On the other side, they could be even more into it due to the new knowledge and
therefore compensate the lower knowledge with a higher acceptance for external re-
strictions. If the acceptance is determined by knowledge, the agreement level should be
similar to the knowledge level. I assumed a knowledge difference around 10% for over
average and circa 25% for below average. Therefore, the acceptance of the TG should be

roughly 12.5% higher than the acceptance of the CG.2

210%*0.5 + 25%*0.5 = 12.5%
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4. Results

In the following, the two hypotheses will be examined with the data gathered in the ex-
periment. First, I will present the average agreement for the first eight statements and
present the data used to determine the knowledge variables. Next, the UR-types will be
identified. After setting up the foundation, the two hypotheses can be matched with the
data to see if they hold.

Starting with evaluating the first eight questions, Figure 10 presents the agreement to the
given statements. The four bars which belong to each question present the average agree-
ment over the statement below. Thereby, the treatment group (TG) and Control Group
(CG) results are examined. For each group, the results for both time points are presented
— Round 1 (R1) at the beginning of the experiment and Round 2 (R2) at the end. There
were 31 participants, where 16 got randomly assigned to the TG and 15 to the CG.
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To see the agreement change more precisely, Figure 11 shows a line for the TG and CG
alike. As expected, the blue TG line lays above the grey CG line, which shows that their
agreement increased more throughout the experiment. At the second question, the blue
line undermines the grey, which aligns with a pro-environmental trend. The way the ques-
tion was asked leads to more personal responsibility the less one agrees. What is more,
the TG has on average only neutral or pro-environmental changes, whereas the CG de-
creases personal responsibility and willingness to scarify. The last two questions point
out the decreasing responsibility, “I think everyone can do their bit,” and “I am willing to

scarify for the environment.”

Agreement with Statement 1-8 over Time

0,60
0,40
0,20
0,00
Climatchange Expégt s d ICan personal I think everyone Iam willing to
matters handlé€limat  impact the foture can do their bit  sacrifies for the
-0,20 issues on the planet envirnment
-0,40
-0,60
—TG CG

Figure 11: Change of Agreement over Time
Source: Own lllustraition

The next pillar needed for the analysis of the hypotheses is the Knowledge Score and
Change. The scores of both rounds, based on questions 9 and 10, are presented in Figure
12. Furthermore, Figure 12 contains a forecast based on the expectation described in the

previous chapter.



‘ Knowledge Score

Sample Size t Round 1 Round.z Runde 2
Expectation
All 31 10,54 11,31 10,97
TG 16 10,25 11,79 10,31
CG 15 10,80 10,80 11,66

Figure 12: Knowledge Score throughout the Experiment
Source: Own lllustration

Whereas the knowledge indeed increased, it did so for both groups. To my surprise, it
increased even more for the CG, which is not plausible. When comparing the expectations
with the actual results, it is clear that the expected average 12.5% does not hold. For the

TG, it is a mere increase of a half percent, which is so tiny that it could be random.

To investigate this possibility, I conducted a two-sample t-test which assumes unequal
variance. | used the CG data to test non-randomness for the TG. Thereby, the HO hypoth-
esis claims no difference in the results. If the HO can be rejected, e.g., through a P-Value
smaller than the significance level of 0,05, the H1 holds. A true H1 indicated a difference
between TG and CG, which is not due to randomness. The test reveals a P-Value of

0,9633, which is very high. Hence, inferences can barely be made.

When analyzing only the results of question 9, the numbers applied to the context seem
less random. In the first round, diet got ranked by both groups as the third most significant
contributor of emissions. The TG ranked it first in the second round, whereas it dropped
to rank four for the CG. Figure 13 shows the average ranking among the TG and CG for
both rounds. For the TG, the rank goes from 2,93 to 2,33, which is the lowest number
and, therefore, the highest rank. For the CG, it rises from 3,38 to 3,47. Nevertheless, a T-

test with a P-Value of 0,9022 leaves no doubt of randomness again.
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Contribution of Diet-Secotor to Worldwide
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Figure 13: Estimation of Food Sector Contribution over Time
Source: Own lllustration

Fortunately, this was not the only investigation I could make with the data about
knowledge. Figure 14 will help examine the statement that “the poorer the knowledge at
the beginning, the more individuals learned.” A downward sloping trendline would con-
firm the statement by plotting the Knowledge Score of round 1 on the X-axis and the

difference compared to round two on the Y-axis.
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Figure 14: Knowledge Score Change of TG
Source: Own lllustration
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As expected, the trendline is downward sloping which shows that the more one knew
before, the less knowledge they gained during the experiment. I did not expect that the
trendline would cross the X-axis, which means that people with relatively high knowledge
at the beginning scored worse in round 2. This finding could be an example of regression
towards the mean, a phenomenon that describes that outlier in other samples will be closer
to the average. Before interpreting too much into the plot, I stress that the data is the same
as the Knowledge Score. Hence, the same level of randomness applies, which limits in-

ferences.

The following section is about the identification of the Unconsciousness Rejecter. The
first step is to identify people from the TG who match the criteria. The identification was
made through minimum scores of environmental caring and responsibility as described
at the end of the previous chapter. Further mandatory is a gap between values and respon-
sibility and an increased knowledge about the environmental impact of food production

throughout the experiment.

Seven individuals pass the first criteria of a minimum Caring Score of 7, at least 9 for the
Responsibility Score, and a Gap. To put the values into perspective, the overall average
for caring is 6,80 and for Responsibility 8,65. Also, 80% of the people had a gap. Regard-
ing the Knowledge Change, I had to lose the criteria. Whereas an overall change of 0,43
points occurred, the TG has only improved by 0,06 points. From this, the seven individ-
uals who fulfill the criteria so far lost on average 2,125 points. This result is neither as
expected nor as wished. However, in the further course of the study, I will keep the UR
separately. One reason is that the overall results are not significant, and therefore, infer-
ences have to be made very cautiously. Another reason is that the UR matches the first

criteria, and therefore, a separate investigation might present different results later.

Hypothesis Check:

The first hypothesis claims that knowledge has an impact on people’s behavior and in-
tentions. To get more clarity, Figure 15 shows the average Consumption Behavior of all
participants. Starting with round 1, it also reveals the numerical expectations based on the

answers of round 1. Further, it includes the proper values for the second round.
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After identifying the Knowledge Score, the next step is to analyze overall consumption
change. To do so, for each group, an average of the quantities of consumption got meas-
ured twice. The difference allows the calculation of a change. Whereas the absolute num-

bers are presented in Figure 15, the change is explicitly shown in Figure 16.

Consumption Behavior

R1 R2 Expectation R2
Low CO2 | High CO2 | Low CO2 | High CO2 | Low CO2 | High CO2
All 3,35 4,87 3,52 4,61 3,43 4,889
TG 3,29 5,13 3,62 4,61 3,91 4,63
CG 3,41 4,60 3,41 4,60 2,96 5,13
UR 3,77 4,71 4,147 4,239 4,28 4,8

Figure 15: Consumption Behavior of Participants
Source: Own lllustration

For the CG, an increase in high CO2

R2 - R1 products and a decrease in plant-based
Low CO2 High CO2 options got measured. Those changes

All 0,08 0,02] cannot be explained since no treatment
TG 0,62 -0,50 has been conducted. For the TG, it is the
CG -0,45 0,53 . . .
opposite. Especially the consumption of
UR 0,51 0,09 ) )
, , , plant-based options increased much.
Figure 16: Change of Consumption Behavior
Source: Own lllustration Both changes match the expected re-

sults, and it seems that the individuals acted on the information. It can be interpreted as
knowledge’s impact on the decision in favor of the climate. The UR follows the same
trend as the TG but is less intense. This behavior does contradict the hypothesis, which
claims a more substantial reaction for the UR. To test non-randomness, a T-test is con-
ducted. For the low and high CO2 food, a P-Value reveals 0,0646 and 0,0620 respectively.
Whereas this is too big to reject the HO, the randomness is much less intense compared

to the previous values of 0,9 and more.

While those tables explained the overall Behavior Change, Figure 17 helps to make in-
ferences about individual Behavior Change in the context of personal Knowledge
Change. The individual behavior change was calculated by increasing low CO2 foods

over time and decreasing high CO2 foods over time. As the trendline reveals, there is a
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slight correlation between positive knowledge change and more sustainable diet con-

sumption. Through a P-Value of 0,9796, it seems to be somewhat random.

Plot of Knowledge and Behavior Change TG
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Figure 17: Knowledge and Behavior Change for the TG
Source: Own lllustration

The second part of the hypothesis focused on the intention change. For this, the partici-
pants got asked if they sought to eat more, the same amount, or less in the future. As
described in the Experimental Design Chapter, I expect a shift of about 20% towards more
environmentally friendly foods for the TG. This shift consists of a 20% increase for low

CO2 foods and a decrease of 20% for foods high in CO2.

The results are presented by Figure 18 whereas the change is again separately expelled in
Figure 19. From the beginning of the experiment, there is a trend of eating more sustain-
able — meaning more low CO2 foods and less high. This trend remains but stays the same.
The expectations of a 20% change were by far not matched. The highest chance is of the
CG, which decreases their intention of high CO2 food by 0,13. To put the numbers into
context: a change of 0.1 arises when 1 out of 10 people change from, e.g., the same

amount (2) to more (3). Therefore, an overall change of 0,13 can be neglected.

Still, an intentional increase in the high CO2 food of the TG is a surprise. Due to a P-
Value of 0,3051 for the TG and CG and 0,3897 for the UR with the CG, the nonrandom

hypothesis cannot be rejected. Hence, inferences have to be made very cautious again.
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Consumption Intention

R1 R2 Expectation R2
Low High Low High Low High
CO2 CO2 CO2 C0o2 C0o2 C0o2
All 2,21 1,63 2,43 1,47 2,19 1,59
TG 2,15 1,56 2,58 1,25 2,14 1,59
CG 2,27 1,70 2,27 1,70 2,24 1,57
UR 2,31 1,57 2,77 1,26 2,18 1,5

Figure 18: Consumption Intention of Participants
Source: Own lllustration

To summarize the results, there was overall much

Consumption Intention

R2 - R1 less change than expected. This is just as true for
Low CO2 High CO2 | the actual behavior change as for the intentions.
All 0,02 0,04 Further, the correlation between Knowledge
TG 0,01 -0,03 . S
Change and Behavior Change is minimal. All re-
CG 0,03 0,13
UR 0.13 0.07| sults must be interpreted carefully because non-

Figure 19: Change of Consumption Intention randomness could not be verified.

Source: Own lllustration

The second hypothesis investigates the impact of knowledge on political decisions. It is
motivated by research that indicates that even though knowledge does not necessarily
lead to behavior change, it can increase the acceptance of governmental decisions. To
investigate the agreement of four statements, the level of agreement got transferred into
numbers. Thereby, the higher the number, the more people agreed. The results are pre-

sented in Figure 20.

\ Acceptance of ...

...subsidies of

...more vegetarian

...more vegetarian

...more vegan days

and vegan options | days in public in public kitchens | plant-based diets
(1) kitchens (2) 3) 4)

CG 2,18 2,26 1,6 1,9

TG 2,18 2,25 1,9 2,25

UR 2 2 1,71 2,14

Figure 20: Acceptance of Political Decisions.
Source: Own lllustration
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Treatment vs. Control Group
Figure 21 shows that the TG always has at least the same level of acceptance as the CG.
The level is similar for generally more plant-based options and nearly the same for vege-
tarian days in public kitchens. Further, it is higher for vegan days and subsidies of plant-
based diets. The Unconsciousness Rejecter presents the biggest surprise. In two out of
four cases, the UR’s agreement is lower than the CG, but it is constantly lower than the

TG.
To test how far those results are not based on randomness, I conducted again a t-Test with

two-sample assuming unequal variances. The results express that in no case non-random-

ness could be proven since the HO hypothesis could not be rejected once.

P Value for the four Statements of the second Hypotheses

Statement 1 2 3 4
CGxTG 0,85 0,95 0,17 0,30
CGx UR 0,80 0,89 0,12 0,22

Figure 21: Significance Test of Hypothesis Two.
Source: Own lllustration

In a last plot, I investigated the correlation between knowledge and acceptance on an
individual level. The X-axis shows the Knowledge Score of round 2, whereas the Y-axis
presents the average agreement over the four statements. The blue dots are data from the
CG, and the grey ones are from the TG. We can see through the trendline that for the TG,
there seems to be a correlation between more knowledge and higher agreement. For the
CQG, this effect is minimal but existent as well. The expectations have been that the trend-
lines would go in the same angle since a correlation between acceptance and knowledge
depends on overall knowledge. Regarding the knowledge, I have expected the grey line
to be above the blue one due to the assumed higher knowledge through the treatment.
Since the Knowledge Score was not higher, there is no reason to assume the grey line to

be above the blue.
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Plot of Knowledge and Average Acceptence
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Figure 22: Individual Knowledge and Acceptance
Source: Own lllustration

Summary

All in all, this experiment could not prove that knowledge has a more substantial effect
on people with high values and poor knowledge. Therefore, the first hypothesis cannot be
confirmed. For the second hypothesis, a higher acceptance for a more sustainable diet in
the group confronted with knowledge (TG) could be identified. Further, the individual
plot reveals a clear positive correlation between knowledge and agreement. Still, infer-
ences must be made with caution since none of the insights could be proven to hold on a

significance level of 0.05.

Regarding the Unconsciousness Rejecter, there was a surprise. People belonging to the
group seem to have less reaction than the general TG. In most cases, the tendency is
towards the more sustainable options, but to a smaller extent. This is the opposite of the

expectation.
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5. Conclusion

The thesis had two central goals—first, the investigation of knowledge’s impact on food
intentions and consumption, and second the correlation of knowledge and acceptance for
reasonable restrictions. Further, a subgroup of the TG was derived and named the Uncon-
sciousness Rejecter. I claimed that the four types of the AVG model that arise by a 2x2
matrix when mapping high and low values and behavior are insufficient. The incomplete-
ness is due to the enormous discrepancy between food’s environmental impact and peo-
ple’s perception. UR’s do not know about the scope of their behavior and therefore cannot
behave according to their values. Therefore, the expectation was that this group would

react particularly strongly to new knowledge.

To set up a proper experiment, I first explored literature about decision-making, empha-
sizing food decisions. Next, a sustainable diet that meets the criteria of a healthy diet got
determined. After this, information about the environmental impact of certain food groups
could be gathered in letters that served as treatment. The experiment was conducted as a

random control study.

The results of the experiment showed a different behavior of all groups. A tendency of
the TG towards foods lower in emission could be found. Surprisingly and contradicting
the hypothesis, the UR acted not stronger on the new information but even smaller. This
discovery counts for the second hypothesis, too. In this, the acceptance of political deci-
sions, which would push environmentally friendly diets to the cost of free choice, got
measured. Here the TG showed generally higher acceptance in all environmentally
friendly suggestions. As in the first hypothesis, the UR’s pro-environmental consent was
lower. In the case of political decisions, it was partly even lower than the acceptance of

the CG.

On the one side, the UR did not behave as expected, and the claim that this group would
act stronger could not be confirmed. On the other side, there was a difference to the gen-
eral TG. This difference indicates that adding a fifth type in the AVG Model is reasonable,
and more research could be done in this field — especially in areas with great misconcep-

tions like the link between climate change and diet.
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Before suggesting further research and interpreting too much into the behavior of the UR,
I must point out the limitations of the result. First and foremost, none of the results were
statistically significant. Some were close to the 0.05 significance level, e.g., the changes
in high and low food consumption (TG to CG were 0.062 and 0.064 respectively), others
were far off. For most of the TG results, an interpretation matching the hypothesis could
be made. Nevertheless, the possibility that all values are pure coincidence could not be

excluded.

Also, the TG includes the UR, which distorts the direct comparison. This approach was
chosen to have an equal group size of the CG and TG. Furthermore, the experiment’s
methodology with only two informative touchpoints and no reliable control on how well
the students studied the material limited the explanatory power. Given the relatively low
number of participants and no proven significance, the result is quite astonishing. Indeed,
an additional AVG type who does not know its extent is acting against its values seems

reasonable. Against the expectations, this group seems to act even less on the information.

Those insights could lead to the hypothesis that the gathering and repetition of knowledge
have a positive effect on acting on knowledge. Thereby, the more knowledge is accumu-
lated, and the more often it is repeated, the stronger people act on it. All in all, inferences

based on the results must be made carefully.

However, further investigation about the Unconsciousness Rejecters’ existence and the
limitation to climate issues is promising since a better understanding opens many possi-
bilities. First, it is a criterion if knowledge campaigns should be considered for behavior
adjustments. Second, a distinction of prior knowledge or no prior knowledge enables dif-
ferent strategies for various target groups — depending on their knowledge. For both cases,
a break-even point of cost and effect could be identified. Thus, the contradictory results
of the influence of knowledge on behavior could be viewed from a new perspective, en-
abling more successful nudges in the future. Insights would promote a sustainable diet

for all topics where a public interest exists to improve current behavior.

Before testing the effect of knowledge on behavior, further research that confirms the
UR’s existents through significant results is needed. For this, larger sample sizes and more
extended studies with more touchpoints would serve well. Additionally, it could be an

option to include tests at the end of each informative touchpoint to ensure that the
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participants studied the material. Tracking grocery shopping before and after the experi-
ment would also enable a more detailed analysis of food consumption. At the beginning

of the studies should be a test of existing knowledge.

The motivation of the thesis was to identify ways to win people for a diet, which is not
only lower in emissions but also beneficial for their health. Previous studies determined
three categories of nudges, where cognitive oriented is one of them.

Why is it necessary to identify efficient ways? Climate change is ranked as the most
threatening risk by the Economic Forum Global Risk Report 2021 by McLennan et al.
(2021).

Moreover, many experts agree that we cannot avoid dire consequences for future gener-
ations without changing our diet. Behavioral economics can contribute to the social threat
which will affect all of us. Developing evidence-based strategies, which help to act more
sustainably as a society, is a powerful tool. Building an environment in which the more
sustainable (food) choices are the easiest and therefore becomes the new normal is in the

highest interest of the planet and individuals.
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