


Research Report Sprouts

The climate crisis affects us all, and one of
the biggest contributors to this crisis is agri-
culture. However, a large proportion of agri-
cultural produce is simply used to feed live-
stock. Because of this, plant-based diets
are growing, just like Team Sprouts! Driven
by the hunt for vegetarian options during
seminar weekends, we investigate how in-
creasing the share of vegetarian dishes of-
fered in communal catering influences con-
sumer behavior. Can “nudging” overcome
the powerful roles of habit and convenience

in daily food decisions?
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Preface by the Supervisors

Prof. Dr. sc. ETH Zirich Allister Loder and Prof. Dr. Volker Nurnberg

Dear Sprouts

It was a pleasure accompa-
nying you all on your scientif-
ic journey in the past months.
It is always a highlight for me
to see people learning and
advancing their knowledge in
complex matters. You have
been a poster child in this re-
gard. Right from the beginning,
| felt your enthusiasm for the
topic - learning about vegan
and vegetarian food prefer-
ences — and your academic curiosity to embark on a journey of
learning something new. | felt immediately that | did not need to
supervise you, but that advising was fully enough to put you on the
right track to success. Looking back, | am very proud of what you
have achieved, and you should also be very proud: You managed
to perform excellent work at the doctoral level in parallel to your
ongoing studies at TUM. As | earlier said, you all are a poster child
case for the TUM Junge Akademie.

| wish you all the best for your future career in academia and be-
yond. |
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Supervisor Insights

What is your research interest or motivation for science?
Having the opportunity to educate future problem solvers while
addressing relevant and timely challenges and problems.

What was your best TUMJA moment?
Seeing that the students had success.

What does mentoring the team mean for your own research?
Applying methods from our field to another research area helped
me to reflect on how this impacts our field.

Drawing on your own experiences, what impressions do you
have of talent mentoring programs?

Talent mentoring programs mean networking opportunities and
door openers for me.

What special experience from your studies/career would
you like to share with the scholars?
For every success, there is at least one setback.

How did your work as a supervisor influence you individually?
With each such interaction, | gain valuable experience that helps
me improve as a Supervisor.



The project gave me great joy,
because healthy and sustaina-
ble nutrition, especially vegan
or vegetarian, contributes to
healthy and sustainable re-
source use. The project mem-
bers were extremely commit-
ted, always eager to learn, and
the exchange with them gave
me a lot as well. It was an ex-
change on equal footing, and
each of the students has the
potential for a path into sci-
ence. | accompanied the group
with pride, respect, and full recognition of their academic achieve-
ments. Meeting them in person was the highlight, and we had a lot
of fun, too. | hope to stay in contact with the students. [ |
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Supervisor Insights

What is your research interest or motivation for science?
To solve the biggest problems of our society.

What was your best TUMJA moment?
Meeting them live in the TUM main building.

What does mentoring the team mean for your own research?
It is a give-and-take of ideas between the students and me.

Drawing on your own experiences, what impressions do you
have of talent mentoring programs?

It was always a good exchange with new contacts, ideas, and
concepts.

What special experience from your studies/career would
you like to share with the scholars?
Carpe diem!

How did your work as a supervisor influence you individually?

Their approaches helped me to consult companies in relation to
their occupational health policies.
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One More Schnitzel?

How a simple menu change could make Germans eat less meat - and why that matters more than any climate lecture

Almost 12pm. And you're hungry. You grab a tray and join the queue
in the canteen. First, the smell hits you — something roasting, some-
thing rich. Then you see it: a “Schnitzel,” glistening under the heat
lamp, skin crackling at the edges. You’re going forward. A slab of
“Leberkése” looks at you from behind the glass, pale and thick, the
way it always has been. Further along, there is a vegetarian dish —a
curry with tofu. And then, right before the checkout, the salad bar.
Reliable. Ignored by most.

You grab the “Schnitzel.” Of course you do.

This scene plays out in thousands of German workplace and uni-
versity canteens every single day. You eat what's there. You eat
what you know. In Bavaria especially, that has always meant meat.

Germany and its meat

Germany is one of the biggest meat-eating nations in Europe. In
2023, the average German consumed 51.6 kilograms of meat —
well above the amount health experts recommend. In Bavaria, the
numbers and the culture around meat-eating are even more pro-
nounced. The famous “WeiBwurst” for breakfast, “Leberkdsesem-
mel” for lunch, “Schweinsbraten” on Sunday. Meat is not just food.
It is memory, identity, and social glue.

The reasons are not hard to find. Families have centered meals
around meat for generations, and those habits are stubborn. Butch-
eries dot even the smallest villages. Plant-based alternatives like
tofu or soy-based patties are still regarded with something between
suspicion and mild offense. They are unfamiliar. Many people sim-
ply do not believe a meal without meat is a proper meal at all.

Then there is the environmental question — the one most people
quietly set aside when they are standing hungry in a canteen queue.
Livestock production is one of the largest contributors to green-
house gas emissions worldwide. Beef and pork in particular require
enormous amounts of land and water. Researchers estimate that
cutting meat from your diet could reduce your personal carbon
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footprint by roughly 0.8 tons of CO, per year. That is a significant
number. And yet, when you are staring at a “Schweinshaxe” at
noon, climate change feels very far away.

The quiet power of a menu

Sprouts — a team of 7 students at TUM wanted to ask a different
kind of question. Not: how do we convince people to care about the
planet? But rather: what if we just changed what the menu looks like?

The idea comes from a field called choice architecture — the study
of how the way options are presented shapes the decisions we
make. People do not choose in a vacuum. They choose from what-
ever is in front of them. And the composition of that set of options
matters enormously, often more than personal values or stated in-
tentions.

To test this, we designed an online experiment and recruited more
than 1,000 people living in Germany. Each participant was shown
six sets of four canteen-style meal images and asked to pick what
they would most likely eat. The meals were built from a modu-
lar system: a base, a sauce, a vegetable side, and either a meat-
based or plant-based protein. Fifty-one dishes were generated
with ChatGPT in total: 28 plant-based and 23 meat-based. Fur-
thermore, all images were visually consistent: same lighting, same
plate, same presentation style. The only thing that changed was
on the plate.

And crucially: across the six rounds, the ratio of vegetarian to meat
dishes on the menu changed. Sometimes one in four dishes was
vegetarian. Sometimes two. Sometimes three.

What happened when the menu shifted

The results were clear. When only one of the four available dishes
was plant-based, participants chose a vegetarian option 18.7% of
the time. When two of the four dishes were plant-based, that share
rose to 35.3%. When three out of four were plant-based, it climbed
to 57.5%.



Nobody was told to eat less meat. Nobody was shown a graph
of CO, emissions. The menu simply looked different — and people
chose differently.

The effect was even more striking at the individual level. When just
one vegetarian option was available, 28% of participants chose it
at least once across their two attempts in that variant. With two
vegetarian options, that figure rose to 52.4%. With three, it reached
77.9%.

Perhaps most importantly, the effect did not disappear when veg-
etarians and vegans were removed from the analysis. Even among
people who regularly eat meat, vegetarian choice rates rose from
13.9% with one option to 55% with three. The menu was nudging
meat-eaters — not just confirming the habits of those who had al-
ready decided to eat differently.

® all people asked only meat eaters
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30%

20%
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To put it in concrete terms: take 100 young men who describe them-
selves as omnivores — people who eat meat without hesitation, who
probably grew up with “Leberkdse” and “Schweinsbraten” on the ta-
ble. When only one vegetarian dish was on the menu, around 10 of
them would choose it. Offer three vegetarian options instead, and that
number jumps to 49. Nearly half. Among young women who identify
as flexitarians — people already open to eating less meat but not com-
mitted to cutting it out — the shift goes from 29 to 77 out of 100.

Who changed, and who didn't

The study also revealed some telling patterns in who was most re-
sponsive to the shift. Younger participants chose vegetarian meals
more often than older ones. Women chose them more frequently
than men — a gap that held up across all three menu variants. Flexi-
tarians, unsurprisingly, were the most responsive group: their vege-
tarian choice rate increased by nearly 45 percentage points between
the one-option and three-option variants.

But the finding that stands out most is the gap between what peo-
ple say and what they do. Participants were asked about their di-
etary habits before the experiment began. Many reported eating
meat frequently. And yet, in the experiment itself, even regular
meat-eaters chose vegetarian dishes far more often than their stat-
ed preferences would have predicted — especially as more plant-
based options appeared on the menu.

Almost 1pm. You're done.

You push through the canteen doors, tray in hand - lentil curry
today. Not because of a climate poster. Not because someone
nudged you with a brochure. Just because there were three veg-
etarian dishes lined up in front of you, they looked good, and for
once it felt like a real choice.

The “Schweinshaxe” was still on the counter. You just didn't need
it today.

And maybe that's enough. A menu that looked a little different, and
a lunch that followed. Multiply that by a thousand canteens, a mil-
lion trays, and you start to see how the world might quietly change.
Not through guilt, but through good options.

One curry at a time. [ |
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Research Report — Sprouts

Availibility is all you need
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Abstract

Reducing meat consumption is an important strategy for making
food systems more sustainable, yet food choices remain strongly
shaped by habit, cultural norms, and the immediate food environ-
ment. This study investigates whether increasing the availability
of vegetarian meals affects meal choice in a canteen-like setting.
In a discrete choice experiment with a quota-based German on-
line sample, 956 respondents selected meals from six randomized
choice sets containing one, two, or three vegetarian options out of
four dishes. Vegetarian choice rates increased from 18.7 % with one
vegetarian option to 35.3% with two and 57.5% with three. This
pattern remained after excluding vegetarians and vegans. In the
adjusted GEE model, each additional vegetarian option was asso-
ciated with a 188% increase in the odds of choosing a vegetarian
meal. The findings suggest that menu composition can meaning-
fully influence food choices, even among respondents who usual-
ly consume meat. Because meat production accounts for around
57% of food-related greenhouse gas emissions, such shifts in con-
sumer choice have meaningful implications for climate mitigation.

1. Introduction

1.1 Environmental and Health Relevance of Meat Reduction
Eating behavior is closely linked to health, culture, economy, and
sustainability. Food choices are shaped by personal preferences,
traditions, availability, and economic factors, and habitual eating
patterns can remain stable over long periods of time (Koch et al.,
2019; Koch et al., 2021). At the same time, diets are not only indi-
vidual decisions. They are embedded in food systems that contrib-
ute substantially to environmental degradation and public health
burdens. Globally, food systems account for nearly one-third of an-
thropogenic greenhouse gas emissions and about 70% of freshwa-
ter use (Willett et al., 2019). Animal-based foods account for a dis-
proportionate share of these impacts. Xu et al. (2021) estimate that
57% of global food-related greenhouse gas emissions arise from
animal-based foods, compared with 29% from plant-based foods.
The German Environment Agency similarly reports that roughly
two-thirds of diet-related greenhouse gas emissions and land use
and three-quarters of the biodiversity footprint in Germany arise
from animal-based foods (German Environment Agency, 2024).



Life-cycle analyses show especially large differences between
food groups. Producing one kilogram of beef emits around 100 kg
of CO,-equivalent, while pork and poultry emit around 12 and
10 kg, respectively; legumes and peas emit less than 1 kg (Poore
& Nemecek, 2018). These environmental differences are mirrored
in land use and biodiversity impacts. The EAT-Lancet Commis-
sion therefore proposes a planetary health diet centered on whole
grains, fruits, vegetables, legumes, and nuts, with modest amounts
of animal-sourced foods. It recommends limiting red meat to about
98 g per week and poultry to around 203 g per week and esti-
mates that shifting toward healthier and more plant-based dietary
patterns could avert around 11 million premature deaths annually
(Willett et al., 2019).

The German Nutrition Society has also integrated environmental
considerations into its dietary recommendations and advises limit-
ing meat intake to about 43 g per day (German Environment Agen-
cy, 2024). Average consumption in Germany remains far above
this level, at roughly 117 g per day (German Environment Agency,
2024). Recent Bavarian data point in the same direction: although
meat consumption has decreased compared with earlier Bavarian
nutrition surveys, a major proportion of adults in Bavaria still does
not meet current food-based dietary recommendations (Rohm et
al., 2025). This gap between recommendations and current intake
makes meat reduction relevant in both the German and Bavarian
context.

Health evidence reinforces this relevance. High intake of red and
processed meat is associated with increased risks of several
chronic diseases. A meta-analysis of observational studies found
that consuming 100 g of red meat per day is associated with a
17% higher risk of colorectal cancer, with risk estimates differing
by meat type (Woon et al., 2025). Processed meat appears espe-
cially relevant from a public-health perspective. A pooled analysis
reported that each additional 50 g per day of processed meat was
associated with a 42% higher risk of coronary heart disease and a
19% higher risk of diabetes, whereas unprocessed red meat was
not significantly associated with either outcome in that analysis
(Micha et al., 2010). A more recent meta-analysis found that 50 g
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per day of processed meat was associated with an 18% higher risk
of ischemic heart disease and 50 g per day of unprocessed red
meat with a 9% higher risk, while evidence for poultry was weaker
(Papier et al., 2023). Taken together, the environmental and health
literature supports the relevance of reducing meat consumption,
especially red and processed meat, while increasing the role of
plant-based foods.

1.2 Meat Consumption, Dietary Patterns,
and Barriers to Change in Germany

The environmental and health relevance of meat reduction does
not mean that dietary change is straightforward. Germany’s meat
consumption has declined over the past decade, but it remains
high. Average per-capita consumption fell from 60.9 kg in 2012
to 52.0 kg in 2022 (Richter et al., 2025), which is still well above
the recommended maximum of about 15 kg per year. At the same
time, many consumers express willingness to reduce meat intake.
Richter et al. (2025) found that roughly 72% of German adults in-
tentionally avoid meat at least occasionally. About half either al-
ready do not eat meat or plan to reduce their consumption further,
whereas 23% have no current or future intention to limit meat con-
sumption (Richter et al., 2025). Other recent survey data suggest
that around 10% of Germans identify as vegetarian or vegan and
37% as flexitarian (Clean Energy Wire, 2025).

These figures show that meat reduction is socially present, but
they also show why self-reported dietary identity is not enough
to understand actual food choice. Many consumers who describe
themselves as flexitarian continue to eat meat regularly. Strassner
and Wirth (2024) classify German consumers into flexitarian and
meat-oriented profiles and show that some flexitarian profiles re-
semble meat-oriented consumers in their behavior. Dietary labels
therefore reflect self-perception and intention, but they do not al-
ways map directly onto concrete meal choices.

The barriers to plant-based choices are not only informational.
Richter et al. (2025) show that health, climate protection, and an-
imal welfare are important motives for reducing meat intake, but
everyday food decisions are also strongly shaped by more imme-
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diate factors such as taste, price, habit, convenience, and social
expectations. Taste remains the most important meal criterion,
reported by 96% of respondents, followed by price at 48% (Rich-
ter et al., 2025). Koch et al. (2021) similarly found that meat con-
sumption in Germany is closely connected to taste, habit, and the
perception of meat as healthy and satiating. The same study also
indicates that social norms matter: although many participants
personally agreed with limiting meat-based meals, far fewer be-
lieved that the wider population would accept such a restriction
(Koch et al., 2021).

This is important for the present study because willingness to re-
duce meat intake may not be sufficient if the immediate food envi-
ronment continues to make meat the more familiar, visible, or var-
ied option. Research on choice architecture shows that changing
the availability or proximity of food options can affect selection and
consumption (Hollands et al., 2019), and cafeteria studies specifi-
cally show that increasing vegetarian availability can increase veg-
etarian meal sales (Garnett et al., 2019; Arrazat et al., 2024). In in-
stitutional food settings such as canteens, choices are made from
a limited set of available dishes. If vegetarian meals are rare or less
varied, choosing them may require stronger prior motivation than
choosing meat. Availability, variety, and the perceived normality of
vegetarian meals are therefore central factors for understanding
whether plant-based options are actually selected.

1.3 Choice Architecture and Availability Interventions

Because food choices are shaped by both individual preferenc-
es and the immediate decision environment, intervention studies
offer a way to test whether changing the structure of options can
shift behavior. Nudging interventions are especially relevant in this
context because they aim to influence decisions without banning
options or forcing a particular choice. In food service settings,
such interventions can include changes in placement, labeling,
portion size, default options, or availability (Cadario & Chandon,
2020; Schaufele-Elbers et al., 2025). Availability interventions are
particularly suitable for canteens because menu composition can
be changed directly through planning, while consumer autonomy
remains intact.
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Several studies suggest that increasing vegetarian availability can
influence meal selection. Garnett et al. (2019) analyzed 94,644
meals purchased in three British university cafeterias and found
that doubling vegetarian availability from 25% to 50% increased
vegetarian sales by 41-79%. Arrazat et al. (2024) provide a close
comparison in a French university cafeteria. Their intervention in-
creased the share of vegetarian main meals from 24% to 48%,
which raised vegetarian selections from 23% to 45%. The likeli-
hood of choosing a vegetarian main meal increased significantly,
while satisfaction and liking slightly improved, and only 5.5% of
students noticed the change (Arrazat et al., 2024). This suggests
that increasing vegetarian availability can shift behavior without
necessarily being experienced as restrictive.

Evidence from online menu experiments is more mixed. Parkin and
Attwood (2022) tested menus with 25%, 50%, and 75% vegetarian
dishes and found that meat eaters were significantly more likely to
choose a vegetarian meal only when the menu was 75% vegetar-
ian, not when it was 50% vegetarian. This indicates that the effect
of availability may depend on the setting, the type of menu, the
visual presentation of dishes, and the strength of existing meat
preferences. More recent field evidence extends the literature be-
yond university settings. Becker et al. (2026) conducted a stepped-
wedge cluster-randomized trial in six English worksite cafeterias
and found that replacing one meat-based lunch option with a veg-
etarian option increased the likelihood of selecting a vegetarian
meal by 41%, reduced per-meal greenhouse gas emissions by
0.16 kg CO,-eq, and did not show significant negative effects on
revenue or food waste.

Meta-analyses of nudging interventions in food service suggest
that interventions changing the immediate choice environment,
including availability and portion-size changes, tend to produce
larger effects than information-based strategies alone, although
effects vary across settings (Cadario & Chandon, 2020; Schaufe-
le-Elbers et al., 2025). This supports the idea that canteens may be
able to encourage more sustainable meal choices through menu
design rather than relying only on education or appeals to individ-
ual responsibility.



1.4 Synopsis, Research Gap,
and Rationale for the Present Study

Previous research shows that reducing meat consumption is rel-
evant for environmental and public-health reasons, but also that
meat remains deeply embedded in everyday food habits in Germa-
ny. Consumers may express willingness to reduce meat intake, yet
concrete choices remain shaped by taste, habit, social norms, price
perceptions, and the immediate availability of alternatives. Availabil-
ity interventions are therefore promising because they address the
decision environment directly while preserving freedom of choice.

However, several research gaps remain. First, much of the existing
evidence on vegetarian availability comes from the United Kingdom
and France, often in university cafeterias. Evidence from German
samples is more limited, although German and Bavarian dietary
patterns provide a relevant context for studying meat reduction.
Second, field studies have high ecological validity but cannot fully
isolate availability from other factors such as price, dish naming,
labeling, visibility, or placement. Third, online experiments can of-
fer greater control but often use restaurant-style menus rather than
canteen-like meal images. Finally, there is still limited evidence on
how different dietary groups, especially flexitarians and regular
meat consumers, respond to availability changes.

The present study addresses these gaps by conducting a discrete
choice experiment with a quota-based German sample. Respond-
ents repeatedly selected one meal from canteen-style choice sets
in which the number of vegetarian options varied while the to-
tal number of dishes remained constant. By using standardized
Al-generated meal images, the study reduced uncontrolled visual
differences between options and isolated the relative availability
of vegetarian dishes more clearly than would be possible in most
real canteen settings. The study therefore examines whether in-
creasing the number of vegetarian options affects the probability
of choosing a vegetarian meal and whether this pattern differs by
dietary identity, age, and gender.

2. Methodology

2.1 Data Collection and Final sample

Data were collected in December 2025 using the commercial sur-
vey provider Bilendi (Bilendi & respondi). Recruitment was quo-
ta-based and aimed to approximate a German sample by marginal
quotas for gender, age, and settlement type. The quota categories
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were gender (male, female, diverse, prefer not to say), age group
(18-25, 26-35, 36-45, 46-55, 56-64, and 65 or older), and settle-
ment type (large city, medium-sized town, small town, and rural
community). If a quota category was already filled, respondents
belonging to that category could no longer complete the survey. In
total, 1,101 respondents participated in the study.

German Final Sample
Population (Mean) | (Mean)
Female 0.506 0.501
18 - 25 years old 0.100 0.138
26 - 35 years old 0.149 0.142
36 — 45 years old 0.158 0.159
46 - 55 years old 0.150 0.194
56 - 64 years old 0.186 0.185
65 years or older 0.256 0.182
Large city (more than
100,000 inhabitants) 0.318 0.27
Medium-sized town (20,000
to 100,000 inhabitants) B/ B
$mal! town (5,000 to 20,000 0.292 0.272
inhabitants)
Rural community (fewer than
5,000 inhabitants) ) ok

Table 1: Characteristics for overall German population. National statistics are
provided by Destatis, Statista and ESPON.

To ensure the best possible data quality, we track the time partic-
ipants spend on the survey as an attention check (Leiner, 2019).
We excluded the fastest 10% and also dropped respondents who
chose a meat-containing dish in the experiment, even though they
answered vegan or vegetarian in the preferences question. This
leads to a final sample size of 956.

2.2 Research Design

The study follows a quantitative experimental design, using a
within-subjects framework, to measure whether the frequency of
plant-based meal choices changes depending on the share of
plant-based meals offered. The experimental part was designed
as a discrete choice experiment, in which participants repeatedly
chose one meal from a set of four canteen-style dishes (Bliemer &
Rose, 2024; Hess & Daly, 2024).
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Intreduction & data privacy

l

Sociodemographic data

l

current food behavior

|

canteen availibility —_— information about canteen visits

—

Mock-Up Test with desserts
6 different choice sets, each with a
different number of vegetarian meals
Discrete Choice experiment

l

Satisfaction with shown food pictures

Figure 1: Survey flow

As shown in Figure 1, the survey consists of 6 sections. The survey
was created on the online platform SoSci Survey and was available
both in German and English (Leiner, 2019). The full English and
German questionnaire can be found in Appendix.

The survey began with an introductory text and data protection
information. The second section contained socio-economic ques-
tions, i.e., age, gender, education, employment status, and set-
tlement type. In the following section, participants were asked to
provide information on dietary preferences, allergies or intoleranc-
es, and the frequency of meat consumption. If respondents indi-
cated that a canteen was available at their workplace, an additional
section followed, containing questions on canteen visit frequency,
reasons for visiting or not visiting the canteen, and a 5-point Likert
scale to rate satisfaction with the available canteen options (Likert,
1932).

The information on allergies and intolerances was used to adjust
the meal images shown in the discrete choice experiment. Partic-
ipants could indicate gluten intolerance, lactose intolerance, and
nut allergy. Since none of the generated dishes contained nuts, no
additional nut-free image pool was necessary. For gluten and lac-
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tose, however, separate stimulus pools were created. Depending
on the answers given in the previous survey section, participants
were assigned to a corresponding set of plant-based and meat-
based meal options that matched their restrictions. This ensured
that participants did not have to choose from meals that contained
ingredients they had previously stated they could not consume.

Section 5 contained the discrete choice experiment. Before the
first-choice task, participants received an introductory text, a
mock-up choice set, and final information regarding the meal op-
tions. In each choice set, participants were asked to select the dish
they would most likely choose in a canteen. Each choice set con-
sisted of four images, displayed together with the dish names. Fig-
ure 2 shows an example of a choice set.

Which meal will you choose in the canteen?

Hallourni with Rice, Salsa & Side Salad

Pasta with Chicken & Herb Sauce (Side Salad)

Pasta with Lentil Bolognese:

Figure 2: Example of a choice set with 3 vegetarian options



For the experiment, a standardized set of 51 meal images was
created with the use of Al. Of these meals, 28 were plant-based
and 23 were meat-based. The dishes were developed through a
modular system consisting of a base, a sauce, a side component,
and either a plant-based protein source or a meat-based protein
source. Before image generation, the meal combinations were
checked for plausibility, so that the final dishes resembled realistic
canteen meals rather than artificial combinations. Each dish was
assigned a numerical code and mapped to its ingredients. This
mapping allowed the images to be systematically organized and
filtered according to dietary restrictions.

The images were generated with ChatGPT (OpenAl, 2025). To make
the visual stimuli comparable, the prompt specified that all images
should have the same lighting, size, plate, and overall presentation.
It also specified that the ingredients should remain separated on
the plate, so that participants could identify the relevant meal com-
ponents. The first images were generated on a trial-and-error basis
until a suitable visual style had been established. The remaining
images were then generated in the same chat and according to the
same visual profile. This was done to ensure that the dishes dif-
fered mainly in their ingredients and not in unrelated visual features
such as lighting, perspective, or image style. The final image set
was informally checked for realism, recognizability, and visual ap-
peal by several people outside the image generation process and
by the project supervisor. A list of all meal options and the prompts
can be found in Appendix.

Each participant completed six choice sets. Out of these six choice
sets, two contained one plant-based and three meat-based op-
tions, another two contained two plant-based and two meat-based
options, and the final two contained three plant-based and one
meat-based option. The concrete images were randomly drawn
from the participant’s assigned image pools. Repetition of the
same image within one participant’s survey was prevented. The
order of the six choice sets was randomized as well, so that par-
ticipants did not see the different availability conditions in a fixed
sequence.

Finally, participants rated their satisfaction with the meal options
shown in the choice sets on a 5-point Likert scale (Likert, 1932).
This allowed us to collect an additional evaluation of the presented
meal options after the main choice task.
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2.3 Variables and Data Analysis

The collected data was analyzed using Python with the addition-
al libraries Pandas, Numpy, Matplotlib, Seaborn and Statsmodels
(Harris et al., 2020; Hunter, 2007; McKinney, 2010; Seabold & Perk-
told, 2010; Waskom, 2021). To visualize the share of vegetarian
meals offered compared to those chosen, the code is written such
that it parses the file and finds the respective column based on the
variable name. The mapping logic for the different choice sets is as
follows: We defined the response codes for each choice set, such
that they can be sorted into either “Veggie” or “Meat.” The respec-
tive values were identified using the response labels in the code
book. By summing up all observations that returned “Veggie” for a
choice set, we obtained the relative frequency through division by
the total number of observations.

To single out the behavior of specific dietary groups, the analysis
was replicated on a filtered subsample. Specifically, self-identified
vegetarians and vegans were excluded to focus the analysis on
flexitarians, allowing for an investigation into the decision-making
patterns of individuals who typically consume meat but are open
to plant-based alternatives.

To account for the longitudinal nature of the data and the with-
in-subject correlation inherent in the six repeated observations per
participant, a Generalized Estimating Equation (GEE) with a logit
link function and a binomial distribution was employed (Liang &
Zeger, 1986).

Model selection was guided by the Quasi-likelihood under the In-
dependence Model Criterion (QIC) (Pan, 2001). We tested various
specifications involving predictors such as age, gender, dietary
preferences, and educational attainment. To ensure the stability of
the estimates, Multicollinearity was assessed using Variance Infla-
tion Factors (VIF), and model fit was evaluated through an analysis
of Pearson residuals to identify influential outliers (McCullagh &
Nelder, 1989; O’Brien, 2007).

Following model estimation, we calculated Odds Ratios (OR)
and Average Marginal Effects (AME) with 95% confidence inter-
vals to quantify the impact of the predictors. We further utilized
the model to calculate predicted probabilities and conducted
a scenario analysis to simulate decision-making under varying
conditions.
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The effectiveness of the intervention (nudging) was visualized and
statistically tested. To ensure the reliability of these findings, a
sensitivity analysis was performed as a robustness check. Final-
ly, we analyzed the gap between stated and revealed preferences
by comparing the frequency of meat consumption reported in the
survey with the actual choices made during the discrete choice
experiment.

3. Results

3.1 Sample Characteristics

The final cleaned sample consisted of 956 respondents, contrib-
uting 5,736 individual meal choices across six choice tasks. The
cleaned sample was balanced by gender and broadly distributed
across age groups and settlement types, as shown in in Figure 3,
Figure 4, and Figure 5.
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Figure 3: Distribution of respondents by self-reported gender in the cleaned sample
(n = 956). Percentages indicate the share of respondents in each gender category
after data cleaning.
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Figure 4: Distribution of respondents by age group in the cleaned sample (n = 956).
Percentages indicate the share of respondents in each age category after data

cleaning.
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Figure 5: Distribution of respondents by settlement type in the cleaned sample
(n = 956). Settlement type was categorized as large city, medium-sized town, small
town, or rural community.




The largest educational group was vocational training, followed by
Abitur or a higher education entrance qualification and a master’s
degree or diploma. Employment status was also heterogeneous,
with part-time employment forming the largest group.
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Figure 6: Distribution of respondents by highest educational attainment in the cleaned

sample (n = 956). Percentages indicate the share of respondents in each education
category. (GCSE = general certificate for secondary education)
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Figure 7: Distribution of respondents by current employment status in the cleaned
sample (n = 956). Percentages indicate the share of respondents in each employment
category.
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Most respondents reported no specific dietary preference, fol-
lowed by self-identified flexitarians. Smaller groups identified as
pescatarians, vegetarians, vegans, or another dietary category.
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Figure 8: Distribution of respondents by self-reported dietary identity in the cleaned
sample (n = 956). Categories include no specific dietary preference, flexitarian, pes-
catarian, vegetarian, vegan, and other dietary identities.

Reported meat or fish consumption was concentrated in the cate-
gories “3-5 times/week” and “once/week.” Only a small share re-
ported never eating meat or fish.

Meat Consumption Frequency
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Figure 9: Self-reported frequency of meat or fish consumption in the cleaned sample
(n = 956). Percentages indicate how often respondents reported consuming meat or
fish before completing the choice experiment.
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Canteen availability was limited within the cleaned sample: around
one third of respondents reported access to a canteen.
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Figure 10: Reported access to a workplace or institutional canteen in the cleaned
sample (n = 956). Percentages indicate the share of respondents who stated that a
canteen was or was not available to them.

Among respondents with canteen access, canteen visit frequency
varied. Thelargest group reported visiting a canteentwo to three times
per week, while another substantial group reported never using it.
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Figure 11: Reported canteen visit frequency among respondents with access to a
canteen. Percentages indicate how often respondents with canteen access reported
using it.
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3.2 Vegetarian Meal Choice Across Availability Conditions
Vegetarian choice rates increased with the number of vegetarian
options offered. Across all respondents, vegetarian dishes were
chosen in 18.7% of decisions when one out of four options was
vegetarian, 35.3% when two out of four options were vegetarian,
and 57.5% when three out of four options were vegetarian.

Relative Frequency of Vieggie Meals Chosen by Availability Condition
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Figure 12: Share of vegetarian meal choices across the three availability conditions in
the full cleaned sample. Percentages are calculated across all individual choice deci-
sions and show how often respondents selected a vegetarian dish when one, two, or
three vegetarian options were available out of four dishes.

A participant-level aggregation showed the same direction. Across
the two trials belonging to each availability condition, 28.0% of
participants chose a vegetarian dish at least once when one vege-
tarian option was offered. This increased to 52.4% with two vege-
tarian options and 77.9% with three vegetarian options.



3.3 Sensitivity Analysis Excluding Vegetarians and Vegans
After excluding self-identified vegetarians and vegans, the restrict-
ed sample consisted of 903 respondents and 5,418 individual
meal choices. The same increasing pattern remained visible: veg-
etarian choice rates rose from 13.9% to 31.5% and 55.0% across
the three availability conditions.
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Figure 13: Share of vegetarian meal choices across availability conditions after ex-
cluding self-identified vegetarians and vegans. Percentages are calculated across all
individual choice decisions in the restricted sample and show whether the availability
effect remained among respondents who did not already avoid meat completely.

A separate descriptive analysis of self-identified flexitarians
showed higher vegetarian choice rates across all three availability
conditions: 24.8%, 45.4%, and 69.4%.
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Veggie Choice Frequency Among Flexitarians
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Figure 14: Share of vegetarian meal choices across availability conditions among
self-identified flexitarians. Percentages are calculated across all individual choice de-
cisions made by flexitarian respondents.

3.4 Demographic Differences in Vegetarian Meal Choice
Vegetarian choice rates decreased across age groups. The young-
est age group had the highest vegetarian choice rate, while re-
spondents aged 65 or older had the lowest.

Relative Frequency of Veggie Meals Chosen by Age Group
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Figure 15: Share of vegetarian meal choices by age group in the cleaned sample.
Percentages are calculated across all individual choice decisions within each age
category.

Gender differences were also visible. Female respondents select-
ed vegetarian meals more frequently than male respondents. The
estimate for diverse respondents is based on only four individuals
and should therefore not be interpreted as stable.
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Relative Frequency of Veggie Meals Chosen by Gender
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Figure 16: Share of vegetarian meal choices by self-reported gender in the cleaned
sample. Percentages are calculated across all individual choice decisions within each
gender category.

Dietary identity was strongly associated with experimental choic-
es. Respondents with no specific dietary preference chose vege-
tarian meals in 28.7% of decisions, while self-identified flexitarians
chose vegetarian meals in 46.5% and pescatarians in 51.9%. Veg-
etarians and vegans selected vegetarian meals in all remaining ob-
servations after data cleaning. Their regression coefficients are
therefore not interpreted in the main model.
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3.5 Regression Results

The basic GEE model showed a positive association between veg-
etarian availability and vegetarian meal choice and a negative as-
sociation between age group and vegetarian meal choice.

Predictor Odds ratio | 95% ClI p-value
Vegetarian options offered 2.46 [2.30, 2.64] | < .001
Age group 0.86 [0.82, 0.91] | <.001

Table 2: Basic GEE model predicting vegetarian meal choice. Odds ratios indicate the
multiplicative change in the odds of selecting a vegetarian meal for each additional
vegetarian option offered and for each increase in age group. Confidence intervals are
reported at the 95% level.

The main adjusted model excluded vegetarians and vegans. This
model avoids the perfect prediction caused by the remaining veg-
etarian and vegan respondents choosing vegetarian meals in all
observations.

Predictor Odds ratio | 95% CI p-value
Vegetarian options offered 2.88 [2.67, 3.11] | <.001
Female 1.53 [1.32,1.77] | <.001
Diverse 1.57 [0.51,4.81] | .433
Flexitarian 2.37 [1.99, 2.84] | <.001
Pescetarian 2.74 [1.51,4.98] | < .001
Other dietary identity 1.21 [0.84, 1.75] | .300
Age group 0.95 [0.90, 0.99] | .016

Table 3. Adjusted GEE model predicting vegetarian meal choice after excluding self-iden-
tified vegetarians and vegans. Odds ratios indicate the multiplicative change in the odds
of selecting a vegetarian meal by vegetarian availability, gender, dietary identity, and age
group. Male respondents and respondents with no specific dietary preference served as
the reference categories. Confidence intervals are reported at the 95% level.

For the adjusted model, the average marginal effect of one addi-
tional vegetarian option was +19.6 percentage points (95% CI
[18.5, 20.7], p < .001).

Pearson residuals were used to check how strongly individual ob-
served choices differed from model-predicted probabilities. In the
adjusted model, 190 of 5,418 decisions had absolute Pearson re-
siduals above 2 (3.5%), and 50 decisions had residuals above 3
(0.9%).



3.6 Stated and Revealed Meat Consumption

Reported meat or fish consumption was aligned with experimental
meat choice rates. Respondents reporting more frequent meat or
fish consumption also chose meat-based dishes more often in the
experiment.
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Figure 17: Share of meat-based meal choices in the experiment by self-reported meat
or fish consumption frequency. Percentages compare respondents’ stated eating
habits with their choices during the discrete choice experiment.

4. Discussion

4.1 Main Availability Effect

The results indicate that vegetarian availability affected meal
choice in a controlled stated-choice setting. The effect was visible
in the descriptive choice rates and remained statistically strong in
the adjusted GEE model. It also remained after excluding vegetar-
ians and vegans, which is important because the central question
was not whether people who already avoid meat choose vegetari-
an dishes, but whether the structure of the menu can shift choices
among respondents who still consume meat.

4.2 Comparison to Cafeteria Field Studies

The findings are consistent with field evidence from cafeteria
studies. Garnett et al. (2019) analyzed 94,644 meals purchased in
three English university cafeterias and found that doubling vege-
tarian availability from 25% to 50% increased vegetarian sales by
41-79%. In the present analysis, the move from one to two vege-
tarian options increased vegetarian choices from 18.7% to 35.3%
in the full sample and from 13.9% to 31.5% among non-vege-
tarian and non-vegan respondents. The present results therefore
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show a comparable direction and a substantial absolute increase,
although the data are based on hypothetical choices rather than
observed sales.

Arrazat et al. (2024) provide an especially close comparison be-
cause their intervention doubled vegetarian main-meal availability
in a French university cafeteria from 24 % to 48%. Vegetarian choic-
es increased from 23% to 45%, and the likelihood of choosing a
vegetarian main meal increased significantly (OR = 2.57, 95% ClI
[2.41, 2.74)). The adjusted model in the present analysis estimated
a similar availability effect (OR = 2.88). This similarity supports the
plausibility of the observed effect size, while the methodological
difference remains important: Arrazat et al. measured real cafeteria
choices, whereas the present study isolated the choice-set struc-
ture in an online experiment.

Parkin and Attwood (2022) found a more restrictive pattern in an
online menu experiment. Participants were allocated to menus
with 25%, 50%, or 75% vegetarian dishes. Meat eaters were sig-
nificantly more likely to choose a vegetarian meal only when the
menu was 75% vegetarian, not when it was 50% vegetarian. In
contrast, the present study already found a clear increase from
one to two vegetarian options, corresponding to a shift from 25%
to 50% vegetarian availability in a four-option choice set. A likely
reason is the difference in design: Parkin and Attwood used res-
taurant-style menus, while the present experiment used repeat-
ed forced choices between visually comparable canteen-style
meal images. The stronger intermediate-condition effect in Fig-
ure 12 may therefore reflect the salience and simplicity of the im-
age-based choice task.

Becker et al. (2026) extend the evidence beyond university set-
tings. In a stepped-wedge cluster-randomized trial across six Eng-
lish worksite cafeterias, replacing one meat-based lunch option
with a vegetarian option increased the likelihood of selecting a
vegetarian meal by 41%, reduced per-meal greenhouse gas emis-
sions by 0.16 kg CO,-eq, and did not show significant negative
effects on revenue or food waste. This is relevant because com-
munal catering includes workplace canteens as well as university
cafeterias. The present study cannot assess revenue, food waste,
or repeated customer behavior, but it supports the same general
mechanism: changing availability can shift choices without remov-
ing meat completely.
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4.3 Relevance of the German Sample

The German sampling context should be considered when com-
paring these findings with previous studies. Much of the existing
evidence comes from the United Kingdom or from university pop-
ulations. The present data were collected through a German quo-
ta-based online panel, with recruitment controlled by gender, age,
and settlement type. This improves relevance for a broader German
context compared with single-cafeteria student samples. Howev-
er, the data are not a probability sample of the German population,
and the final cleaned sample differs slightly from the original quota
structure because exclusions were applied after recruitment.

4.4 Meat Consumption Norms and Demographic Patterns

The German context is relevant because meat remains strongly
embedded in everyday food habits. Koch et al. (2021) found in the
NEMONIT study that 97% of participants were meat consumers
and that many participants considered meat part of an ideal meal.
Main motives for meat consumption included taste, habit, and the
perception of meat as healthy and satiating. This helps explain why
vegetarian choice rates remained below the proportional share of
vegetarian options in all three availability conditions. Menu compo-
sition shifted choices, but it did not remove the underlying prefer-
ence for meat-based dishes.

The demographic patterns are also consistent with German ev-
idence. Mensink et al. (2016) reported that vegetarian diets are
more common among women than men and that vegetarian diet
prevalence differs by age group. In the present results, female
respondents and younger respondents chose vegetarian meals
more frequently, as shown in Figure 16 [veggie_choice_by_gender]
and Figure 15 [veggie_choice_by_age]. These differences should
be interpreted descriptively rather than causally, because the sur-
vey did not directly measure mechanisms such as food identity,
masculinity norms, environmental attitudes, or food neophobia.

4.5 Flexitarian Response to Availability

The flexitarian pattern supports the interpretation that respond-
ents already open to reducing meat consumption were particu-
larly responsive to the availability change. From one to three veg-
etarian options, vegetarian choices increased by 44.6 percentage
points among flexitarians, compared with 38.8 percentage points
in the full sample and 41.1 percentage points among non-vege-
tarian and non-vegan respondents. This does not mean that the
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intervention only worked for flexitarians. Rather, the treatment ef-
fect appeared across groups, while flexitarians had both a higher
baseline and a somewhat larger absolute increase as seen in Fig-
ures 12, 13 and 14.

4.6 Stated and Experimental Meat Consumption

The comparison between reported consumption and experimental
choice supports the internal consistency of the choice task. As
shown in Figure 17, respondents reporting more frequent meat or
fish consumption also chose meat-based dishes more often in the
experiment. At the same time, even frequent meat consumers did
not always choose meat. This pattern is consistent with the inter-
pretation that habitual diet shaped baseline preferences but did
not fully determine choices within the experiment.

4.7 Strength of the Experimental Design

A strength of the design is that it isolated one specific mechanism:
the relative availability of vegetarian meals. In real canteens, many
factors influence choice at the same time, including price, dish
names, labels, physical placement, queue structure, portion size,
smell, and social context. These factors were not experimentally
varied. This limits direct transfer to real-world behavior, but it also
increases internal validity. The observed differences can therefore
be attributed more clearly to menu composition than would be
possible in a less controlled field setting.

4.8 Limitations

This strength is linked to the main limitation. The study measured
stated choices rather than observed purchases. Participants did
not pay for the meals, eat them, stand in a real queue, or choose
under social and time pressure. Choice modeling literature empha-
sizes that hypothetical choices can differ from real choices, es-
pecially when decisions are not incentive-compatible or when the
decision context differs from actual behavior. The results should
therefore be interpreted as controlled evidence of choice tenden-
cies, not as a direct estimate of real cafeteria sales.

Secondly, the intervention changed relative availability within a
fixed four-option menu. Increasing vegetarian options necessarily
reduced meat options. The study therefore cannot fully separate
the effect of adding vegetarian variety from the effect of reducing
meat variety. In practical canteen menus, these mechanisms often
occur together, but future studies could distinguish them by var-



ying the absolute number of vegetarian options while keeping the
number of meat options constant.

Thirdly, the use of Al-generated food images improved standard-
ization but may have affected ecological validity. Standardized
images reduced uncontrolled variation in lighting, plate style, per-
spective, and presentation. However, Al-generated meals may dif-
fer from actual canteen meals in perceived realism, portion size,
texture, or expected taste. A future experiment should include a
stimulus pretest in which meal images are rated for realism, attrac-
tiveness, familiarity, and perceived satiation.

Fourthly, only about one third of respondents reported canteen
access, as shown in Figure10. This broader sample is useful for
analyzing general food choice tendencies in Germany, but it limits
direct inference for regular canteen users. People who frequently
eat in canteens may react differently because they are familiar with
institutional menus, repeated meal routines, pricing, and the trade-
off between variety and reliability.

Fifthly, the data cleaning procedure affects the interpretation of
vegetarian and vegan respondents. Respondents who identified
as vegetarian or vegan but selected meat-containing dishes were
excluded. This improved internal consistency, but it also meant
that the remaining vegetarian and vegan respondents perfectly
predicted vegetarian choice. For this reason, the adjusted model
excluding vegetarians and vegans is more informative for the cen-
tral research question.

4.9 Model Diagnostics

The Pearson residuals indicate that the adjusted model did not
fail because of a large group of extreme observations. A Pearson
residual measures the standardized difference between an ob-
served choice and the model-predicted probability. Only 3.5%
of decisions had absolute residuals above 2, and fewer than 1%
exceeded 3. For a binary food-choice model with heterogeneous
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respondents, this suggests that some individual choices were dif-
ficult to predict, but that the overall pattern was not dominated by
widespread outlier behavior.

Conclusion

The most important conclusion is that menu composition influ-
enced meal choice in a measurable way, even among respondents
who usually consume meat. Individual dietary habits remained im-
portant, but they did not fully determine choices. Availability, varie-
ty, and the structure of the immediate food environment also mat-
tered. This supports the idea that canteens can encourage more
sustainable choices without removing meat completely or relying
only on information campaigns.

Future research should test the intervention in a real canteen over
several weeks or months. Such a field study should measure actu-
al sales, repeated behavior, customer satisfaction, food waste, and
environmental indicators such as greenhouse gas emissions per
meal. It should also examine how availability interacts with pricing,
dish naming, labels, and placement. The present findings suggest
that availability is a relevant lever and nudging a potential strategy
to reduce meat consumption; field research is needed to deter-
mine how it performs under real operating conditions.

By scanning the following QR code, you can access the appendix
and more on our website:

ja.tum.de/en/ja/projects/sprouts |
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Process description

Sprouts

Encouraging plant-based food options in canteens

Tl

Summary:
Menu compaosition influences meal choice in a measurable way.
This way, can more inable choices

(without removing meat from the menus or relying on campaigns.

2. Research Question:
How dao the number of meat and vegetarian options offered in
canteens affect meat consurnption?

1. Background:

*  Average meat consumption ic higher than the
current recommended Dietary Guidelines [l

* Reduced meat consumption has environmental, animal
welfare, and health benefits.?!

* A recent British study found that canteen customers’
selections of plant-based dishes increased with
availability’®!

3. Discrete Choice Experiment (Survey):
= & randomised choice sets of 4 meal options in a canteen-like
setting
= Jxthree meat options, 2x two meat options, 2x one
meat option
51 standardized Al-generated images
Pre- & post-survey
= Socio-demographic information
= Eating habits
Platform: SocSci survey
Online Survey with representative sample for Germany (Dec.
2025)
Final sample: N=856 participants; quota-based

. Key Results:
An additional vegetarian option was associated with a 188%
Increase in the odds of choosing a vegetarian meal
‘Vegetarian choice decreases with increasing age
Flexi were most to the intervention

Y

Verarian Mesl Chokes by Awallabiity and Growp

Vegetanian chotoes (%]
g & 8

¥

1 vegatanan opion Tvegeian opsons

Ay congtion

‘Which meal will you chease in the cansren?

Chill sin ok

Saka & Side Salac

Pata with Chicken & Herb Sauee Parita with Lemi Bodogress

5. Regression Results:

Adjusted GEE model predicting vegetarian meal choice
after excluding self-identified vegetarians and vegans.
the average marginal effect of one additional vegetarian
option was +#19.6 percentage points (95% CI [18.5,
20.7], p < .001}

190 of 5,418 decisions had absolute Pearson residuale
above 2 (3.5%], and 50 decisions had residuals above 3
(0.9%)

6. Outlook:

(While already conclusive, field research in Germany will increase
ecological validity, therefore improving the value proposition for
caterers to adapt their menu, and supporting larger scale policies
to enable less CO, intense diets while dining out.

17 1267, 33) <001
Y 32,1771 <00
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Project Sprouts investigated whether increasing the
share of vegetarian dishes in a canteen-like menu influ-
ences meal choice. The starting hypothesis was that
higher availability of vegetarian meals would increase
their selection without removing meat entirely. After ear-
ly plans for a field intervention in a workplace canteen
could not be realized, the team shifted to a controlled
online experiment that allowed the availability effect to
be isolated more clearly.

To build the study, we developed standardized meal
combinations consisting of a carbohydrate base, sauce,
vegetables, and either a meat-based or vegetarian pro-
tein component. From these combinations, 51 Al-gen-
erated meal images were created and organized into
choice sets adapted for dietary restrictions such as
gluten or lactose intolerance. The survey was imple-
mented in SoSci Survey and distributed through Bilendi
in December 2025. In total, 1,101 people participated;
after data cleaning, 956 respondents remained for anal-
ysis. Each participant completed six randomized choice
tasks with one, two, or three vegetarian options out of
four dishes.

The interdisciplinary team divided tasks across litera-
ture research, survey design, image generation, SoSci
implementation, data analysis, visualization, and report
writing. The analysis showed a clear availability effect:
vegetarian choices increased from 18.7% with one veg-
etarian option to 35.3% with two and 57.5% with three.
The project therefore moved from an initially practical
canteen idea to a controlled experimental study show-
ing that menu composition can meaningfully shift food
choices. |



Self-Reflection

When we started our TUMJA project in November 2024, 20 months
seemed like a very long time. Having grown to seven members by
January 2025, Sprouts combined the fields of political sciences,
physics, bioeconomy, biology, biotechnology and biochemistry — a
great combination for a nutrition-based project. We knew we want-
ed to investigate plant-based and sustainable food from the begin-
ning, but we went through many ideas (including, but not limited
to, conducting taste tests, writing a cookbook, and changing the
menu of a canteen) before we eventually settled on the experiment
you have just read about.

Together and as individuals, we learned a lot during our time at
TUMJA. We learned how to cooperate as an interdisciplinary team,
how to manage time and resources, and how to adapt plans and
overcome all kinds of challenges. All of us had obligations outside
of TUMJA, and learning how to design a survey and managing our
TUMUJA project while juggling Master theses, laboratory work and
being abroad proved to be quite a difficult task at times. However,
regular communication and good work distribution helped us to
work around those obstacles.

Beyond our project work, the atmosphere in our team was incred-
ibly good as well. From our weekly online meetings at 9 am, of-

Sprouts

ten joined from wildly different time zones, to
team-building events and of course the sem-
inar weekends, we enjoyed our time together
at TUMJA a lot. The many wonderful moments
(and tangerines) we shared over the course of
the last two years will certainly be cherished.
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