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Abstract: By way of a field experiment conducted at a university cafeteria this paper finds that
placing a vegetarian option instead of a meat option at the top of a menu decreases the share of meat
dishes sold by 11%. This translates to a 6% decrease of daily emissions due to food sales. Using data
on payment method, we find that the result is most likely driven by non-students responding to
the nudge.
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1. Introduction

A nudge [1] is described as a small, non-intrusive push that promotes a more desirable
outcome for the individual as well as for society. One setting where a nudge may have a
big impact is the choice of what to have for lunch. Such decisions are often made swiftly
without deliberation, simply picking the meal option that grabs attention on the menu.
Compared to fish or vegetarian options, meat has a more profound impact on the amount
of greenhouse gas (GHG) emissions [2–4], making it environmentally desirable to reduce
such choices.

This study analyses if a small nudge that reduces the salience of ordering a meat
dish can push individuals to make a more sustainable choice when choosing what to
eat. We do this by conducting a field experiment [5] at a university restaurant where we
randomly assign the menu order each day, with either a meat or a vegetarian option at the
top of a uniformly priced, three-option menu. We find that replacing a meat option with a
vegetarian option at the top of the menu significantly reduces the number of meat dishes
ordered by 11%. This reduction in meat dishes is in turn spread out over the vegetarian
and fish options available, increasing each of these albeit not significantly so. Perhaps more
importantly, as the GHG emissions from a fish or a vegetarian option is lower than the GHG
emissions from a meat option , the goal of reducing such emissions may be successful with
this type of nudge. Using data on different loyalty cards we also find that the effect of the
nudge is heterogeneous. Students using a student loyalty card are not significantly affected
by the nudge to eat less meat. In contrast, regulars using a customer card and occasional
customers not using a loyalty card are significantly affected by the nudge, reducing their
consumption of meat.

It is well anchored in society that we are facing a global climate crisis. To reach the goal
of keeping the global surface temperature below a 2 ◦C increase [6], action must be taken
and the amount of GHG emissions has to drastically be reduced. Public policy has potential
to play a major role in the collective step towards a more sustainable lifestyle. Looking at
the patterns of an individual’s total emissions per year, food consumption accounts for one
fifth [7]. Hedenus et al. [8] conclude that dietary changes are essential to reach the 2 ◦C goal.
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Using nudges is a relatively cheap and easy intervention since they are defined to be small
and not cause major changes to the choice architecture ([1], p. 6). Research on nudging in
food related contexts has shown effective results as food decisions are often considered
to be taken without using a large amount of cognitive thinking [9–12]. It is reported that
in 2018, meat accounted for one third of the average household emissions due to food
consumption (and as mentioned, food consumption in general accounts for one fifth of
the total average household emissions) [7]. The GHG emissions vary depending on the
type of meat, but in general a completely plant-based meal does cause lower levels of GHG
emissions. Taking a collective step towards more plant-based and vegetarian food options
is therefore argued to be of importance in the process of reducing the GHG emissions
and reaching goals set [8,13]. Emission reductions are well anchored goals on all levels of
the society; at organizations such as the UN and OECD, at all political levels as well as
within business sectors. In this vein, the Paris Agreement, signed by 195 countries, aims
to strengthen the response to the increasing threats of climate change and keep the global
temperature rise below 2 ◦C [6] and is used as guidelines in many contexts. The demand for
policy interventions aimed towards a more sustainable food consumption is widespread
but how it should be formulated to be effective is yet to be established. A recent meta-study
of different interventions shows that nudges has the potential to be effective but calls for
more research on this topic [14].

Deciding what to eat is not a protracted process, it is something we do multiple
times every day, it usually goes fast, works effectively without major effort invested and
is a relatively mindless action of ours.1 Hence environmental cues in the food decision
environment can play an important role on the choice. Changes in the menu design thus
has the potential to make the recommended behavior the more salient choice.

Primacy effects, a concept that has been developed over a long period of time and
is well established in the literature, describe how options presented first causes a bias to
prefer that option when presented in a list [16–18]. Evidence for this has been found when
looking at the order of names on voting slips, increased demand for firms positioned at the
top in search engines, prices on identical items auctioned off and which research papers
are downloaded and cited when presented on a list [19–24]. Thus, a nudge that places the
desired meal choice at the top of the menu may be effective in achieving a healthier and
more sustainable choice. This is the main hypothesis we set out to test in this paper.

A menu’s design has various different features that can be altered and affect the final
outcome of what option the customer at the restaurant chooses. The design can nudge
people towards a certain choice by shifting attention, enhancing taste expectations and
increasing perception of value [25]. Using descriptive names and recommendation labels
are cues aimed towards the customer’s expectations. This can bias the perception and
lead to a different choice. Drawing the attention to certain items with visual cues such as
different fonts, colors and illustrations have also been explored [26–28].

There exists a relatively large body of research regarding environmental cues in
food related situations, most of it focusing on health aspect of our food consumption.
On average we make 200 food related decisions a day [29] many without any, or limited,
cognitive evaluation involved. In many countries today, the largest economies US and
China being prime examples [30], obesity is a major public health issue and nudging has
been implemented with the purpose of having consumers choose the healthier option,
as well as to reduce the amount of food consumed. The way the food is presented,
the convenience to order the healthier options, size of portions and increased nutritional
labeling have been tested and the results show a large potential for small interventions,
nudges, to be efficient [9–12,31].

Promoting more sustainable food choices by using nudges has been less explored,
although a small body of research can be found. Experiments where a small inconvenience

1 In line with this argument Garnett et al. [15] shows that simply increasing the share of vegetarian options on the menu significantly increases the
share of these dishes purchased.
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to order meat is introduced, using carbon emission labeling in grocery stores, chang-
ing menu design at restaurants and displaying nutrition and carbon labels next to the
meals [27,32–34] have been done and in general positive effects on choosing the more
sustainable option are seen.

Evidence on the pure effect of menu order is still scarce but starting to accumulate. In a
recent study Kurz [35] investigates how altering the menu order at a university restaurant
to display the vegetarian option first affect meal orders. She finds a 6-percentage-point
reduction of meat-dish orders, an estimate close to ours. However, in the study both
the order of the menu and the visual display is changed simultaneously, thus a causal
impact of the menu order in isolation is still needed. An indication that the menu order
alternation was a driving factor was found as the change of menu order was implemented
at the control restaurant for a selected time, without any visual stimuli accompanying
the change [35]. In addition, Kurz uses a pre-treatment control period followed by an
intervention period to identify a potential effect of the nudge. Our study complements the
study by Kurz and further investigates the menu order effect by isolating this effect within
a purely randomized design.

In a study close to ours, Gravert and Kurz [32] look at the effect of excluding either
the meat option or the vegetarian option from the main menu, only having a note attached
to the menu noting that an unspecified corresponding dish could be ordered by request.
The different menus were handed out in two different parts of the restaurant (front and
back), thus randomization to treatment relied on random assignment of customers to seats.
Using this more intrusive nudge they find that excluding the meat dish reduces orders of
this dish by 25%, a substantially larger effect than the one found in our and the Kurz [35]
study. So, like us they have a randomized design (given that there was randomization
of customers to seats) but compared to our nudge, theirs is rather intrusive as it requires
customers inquiring about the details of the excluded dish. We think that we complement
Gravert and Kurz [32] by showing that significant effects, albeit smaller in size, can be
obtained by way of a less intrusive nudge.

The paper is outlined as follows: Section 2 outlines the experimental design of the
nudge. Section 3 describes the data used for the analysis while Section 4 presents the
descriptive statistics and the regression results. The results are then discussed in Section 5
and Section 6 concludes.

2. Experimental Design

In the following subsections the design and context of the field experiment are outlined.

2.1. Cafeteria Setting

The study took place at the university cafeteria Kaffebaren Ångströms located at
Ångströmslaboratoriet in Uppsala, Sweden. Ångströmslaboratoriet is the campus for the
departments of Mathematics, Physics and Astronomy, Technology, Chemistry and the Insti-
tute of Space Physics at Uppsala University. The cafeteria is a part of Högskolerestauranger
AB, a company which operates university cafeterias in nine university cities in Sweden
and is one of four cafeterias run by Högskolerestauranger AB in Uppsala. Three warm
dishes were served for lunch at the cafeteria every day, always at least one meat and one
vegetarian option. The third dish varied somewhat, the majority of the time it was a fish
option, sometimes a second vegetarian and occasionally a second meat option. The warm
lunch was available for purchase between 11.00 and 14.00 each weekday. The same price
applied to all options but vary between customers depending on if they were holding a
loyalty card or not. There were two types of pre-paid loyalty cards, one student card and
one customer card.2

Having uniform prices for all the options is good for the experimental set up as
it isolates any price effect from the results. The outline of the cafeteria can be seen in

2 We perform a subsample analysis for different types of cards in Section 4.3.
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Figure A1 in the Appendix A. There was one line for the customers to reach the counter
and depending on from where they arrived at the cafeteria they faced either one or two
menu boards where the different lunch options were presented. Examples of the menu
boards are shown in Figures A2 and A3 in the Appendix A. On the right-hand side of the
options on the first menu board information regarding opening hours and prices along
with two still life photos were displayed, all of which were constant throughout the study
period. The customers ordered at the counter, received the food right away and then paid.
Hence there were no serving at the table and the customers did not receive an individual
menu from a waiter.

Accompanied with the name and description of each option on the menu, the amount
of carbon dioxide equivalents (CO2e) emissions for each option were displayed. The num-
ber of kilograms CO2e per each standard portion was shown along with a colored bar
of different length and color depending on how large the emission was. In addition,
icons indicating the allergens present in each option were displayed, e.g., gluten, soy or
milk protein.

2.2. Randomization

The assignment of the top item was determined by a random draw before the study
took place. The days were sorted according to a random number generated and the top
half was assigned to the treatment group while the bottom half was assigned to the control
group, thus a randomization ratio of 1:1 was assigned yielding balanced groups. Placing
the vegetarian option at the top of the menu will be considered treatment and having the
meat option at the top will be the control. For the days when a fish option was available it
was placed in the middle and when so is not the case, the third option, either vegetarian or
meat, was in the middle position. The order the options were the same on the two menu
boards in the cafeteria.

2.3. Customers

The number of customers varied, but typically between 100 and 200 warm lunches
were sold each day (see Table 1 for descriptive statistics). The cafeteria was open to
everyone, but it was mainly the people who work and study at the departments housed at
Ångströmslaboratoriet that composed the daily customer group. Hence, there were many
regulars buying warm lunch from the cafeteria several times a week. This is good for the
identification strategy of the randomization since the chance that the one same person buys
lunch both on a treated and a controlled day increases with many regulars. Unfortunately,
the data does not allow us to track the purchases of one person across days.

2.4. Design Issues

There is one additional way in which the customer could obtain information about
what different options are offered each day, the website. On the website, as opposed to the
physical menus in the cafeteria, the customer could also view the weekly menu. The meat
option was always displayed at the top of the menu on the website for the first part of the
period, both for the daily and weekly menus. It was noted as the experiment went on that
as from 1 April, six weeks into the schedule of randomization, the vegetarian option was
placed at the top of the menu online. This might cause some noise to the results. However,
since the customer was always exposed to the physical menu boards before the purchase,
that should be the most recent information before the purchase was made. What might
offset the effect is if the customer had decided on what option to choose in advance after
having considered the website menu and sends someone else to buy it. Then the nudge
will have no influence on those purchases which might reduce the effect of the treatment.
The risk that this is commonly done is not considered to be large enough to affect the
results, however.

A potential mechanism that may affect the regression results is if there are any car-
ryover effects. Carryover effects exist if a person, who has been buying lunch during



Games 2021, 12, 2 5 of 19

several treatment days, comes during a control day and is still affected by having seen the
vegetarian option at the top in the previous days, i.e., the person gets nudged also when
the physical nudge is not there. This might be present due to the usage of randomized
treatment rather than having a control period prior to the treatment period. We control for
this by adding a variable that keeps track of the menu order the day before and it does not
affect our main conclusions.

Another feature of the experimental set up that might offset the effect of the altered
menu order is the color labeling feature of the menu. It is a strong illustrative part of the
menu display and catches the attention of the eye (see Figures A2 and A3). If the effect of
the color labeling is stronger, and customers look more on that feature of the menu rather
than just sequentially reading what the different options are, the treatment effect will be
reduced as it will not matter as much where on the menu it is placed.

Lastly, an additional mechanism that may affect the results is if one of the daily options
offered ran out and customers who might have wanted that option were forced to choose
something else. If this happened to the meat option offered during a treatment day for
example (which was the most popular option throughout the intervention period, see
Table 1), it would be as if there were a treatment effect but really the vegetarian option was
chosen because there were no more of the meat option available. The restaurant did not
record which days or for what option this happened, but stated in personal communication
that it does not happen very often.

The offsetting mechanisms outlined above will introduce noise and potentially put a
downward bias to the estimates.

Prior to getting access to any data the study was pre-registered on Open Science
Framework [36]. This was done to ensure transparency of both the design and the method
of analysis. However, since we did not have access to the data at the time of the registration
(which is consensus), some additional tests will be run. The main specifications however
remain the same as those reported in the pre-registration and when so is not the case it will
be stated clearly.

3. Data

Data was gathered between 18 February to 30 April 2019, resulting in a sample of
50 days in total (Mondays–Fridays), 25 treatment days and 25 control (as the randomization
is made such that the treatment and control group balance). The number of sales per day
varied between 100 and 200 generating a data set with a total of 7968 sales.

In addition to the data covering the daily sales, the daily menus were downloaded
from the company’s website to categorize each option based on its main component. Data
for CO2e emissions for each meal is retrieved from the CarbonAte software (CarbonCloud,
Gothenburg, Sweden). Data regarding what type of payment each purchase was made with
was provided through the back-office program the company uses. Access to this data allows
for a more refined analysis of the treatment effect within different customer segments.

The data was delivered as aggregated numbers from the daily cash registers. Due to
misreported purchases some of the days when no fish option is on the menu, there were
still some purchases done where fish is registered. The misreported values will be handled
by dividing them randomly to the meat and vegetarian counts. As the restaurant could
not say what options they misreported, it can be seen as random if it was a vegetarian
or a meat purchase recorded as fish. As sensitivity analysis and robustness checks, other
approaches are conducted in Appendix B.3 of the Appendix B.

4. Results

This section sets out by presenting the descriptive statistics and then goes on to
perform statistical analyses.
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4.1. Descriptive Statistics

In Table 1, descriptive statistics of the collected data are shown. A difference between
the number of vegetarian options sold during treatment and control days is not obvious.
For meat, the difference is larger and in the opposite direction, on average 7.78 less meat
options were sold during treatment days compared to control days.

Considering the shares of the different options sold, for the vegetarian option the total
share is almost the same for both groups. For the fish option the average share is lower
during control days and for meat the average share sold is higher during control days than
during treatment days. When remembering that during some days two vegetarian or two
meat options were offered and accounting for that, the average shares are more reasonable,
and a smaller share of vegetarian options sold during controls days is seen, 0.23 compared
to 0.24 during treatment days, on average. It is clear that meat is the most popular option
overall, followed by fish during those days when fish is served (see lower panel in Table 1)
and lastly the vegetarian option. The shares for vegetarian and fish options sold are overall
closer to each other (0.24 respectively 0.27) than what the share of meat is (0.50).

Table 1. Descriptive statistics.

Control Treatment Total
Variables Mean SD Mean SD Mean SD

No. veg sold/day 49.84 22.50 47.40 23.33 48.62 22.72
No. meat sold/day 91.52 22.88 78.04 24.89 84.78 24.62
Avg. no. veg sold/day 36.14 10.54 37.48 13.70 36.81 12.12
Avg. no. meat sold/day 83.26 18.80 75.48 25.58 79.37 22.56
Veg share 0.31 0.12 0.30 0.15 0.31 0.14
Meat share 0.57 0.09 0.49 0.11 0.53 0.11
Avg. veg share 0.23 0.06 0.24 0.08 0.24 0.07
Avg. meat share 0.52 0.08 0.48 0.11 0.50 0.10
Total 162.44 31.93 156.28 24.08 159.36 28.17

Observations (days) 25 25 50

No. fish 43.92 11.24 42.83 13.70 43.27 12.58
Fish share 0.26 0.05 0.28 0.11 0.27 0.09

Observations (days) 12 18 30

4.2. Regression Analysis

We use an ordinary least square (OLS) regression to test our main hypotheses.3 The
dependent variables are the shares of meat, vegetarian or fish dishes ordered at each date t,
depvart = {meatsharet, vegsharet, f ishsharet}. The model is specified as in Equation (1).

depvart = α + β× treatmentt + xt + γt + ut, (1)

where treatmentt is a binary variable taking the value 1 during treatment days, when the
vegetarian option is placed at the top of the menu board and 0 during control days, when
the meat option is placed at the top of the menu board. β captures the estimated effect of
placing the vegetarian option at the top of the menu on the share of vegetarian options sold.
xt is a vector of factor variables of which the estimates will be conditioned on, as defined in
Table 2. γt is weekday fixed effects, outlined as a set of binary variables for each weekday.
α is the constant.

The days when no fish was served and either two vegetarian or two meat options
were on the menu occurs at least once a week throughout the whole intervention period.
As this was not known prior to the pre-registration of the study, these variables are not
mentioned to be included in the vector of factor variables in the pre-registration. So is the

3 As suggested by a referee an alternative approach would have been to jointly estimate all decisions using a multinomial logit model. An upside
with this approach is that the choice of dishes is estimated jointly. However, the pre-registration dictates the chosen route here.
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case for the CO2e variables and the day after treatment variable. Weekday fixed effects
will also be controlled for. The variables in Table 2 will be sequentially added to the
different specifications.

Table 2. Factor variables to condition the estimates on.

Treatment Binary variable, 1 if treatment day, 0 if control day

Dummy for 2 meat Binary variable, 1 if two meat options were offered, 0 otherwise

Dummy for 2 veg Binary variable, 1 if two vegetarian options were offered, 0 otherwise

Day after treatment Binary variable, 1 if the day before was a treatment day,
0 if was a control day

Avg. CO2e meat option Average CO2e emissions for the meat dish of the day
(if two meat options were served, the average CO2e emissions of those
is used)

Avg. CO2e vegetarian option Average CO2e emissions for the vegetarian dish of the day
(if two vegetarian options were served, the average CO2e emissions of
those is used)

CO2e fish option CO2e emissions for the fish option of the day

The estimated effects of the treatment, placing the vegetarian option at the top of
the menu, on the share of meat options sold are presented in Table 3. The results show a
strong treatment effect, and the estimates are significantly negative for all specifications.
On average, the estimated effect ranges between −5.30 and −7.19 percentage points, with
most of the specifications reporting an average estimated effect of around −5.5 percentage
points. This implies that placing the vegetarian option at the top of the menu on average
decreases the share of meat option sold that day by 5.5 percentage points, compared to
when the vegetarian option is placed at the bottom of the menu and the meat option is
placed at the top. Conditioning the estimates on that the day before was a treatment day
marginally changes the estimated treatment effect compared to the preferred specification
in column (2), increasing it from −0.0560 to −0.0530. The effect of also controlling for
what the menu order was the day before is not statistically significant. Controlling for the
average CO2e emissions options available that day does not affect the general treatment
effect (column (5)).

Specifically, considering the estimated effect from column (2) in Table 3, which is
the preferred specification, the share of meat options purchased will on average decrease
by 5.60 percentage points when the vegetarian option is placed at the top of the menu
compared to when the meat option is placed at the top.4

The estimated effects of the treatment, placing the vegetarian option at the top of the
menu, on the share of vegetarian dishes sold are presented in Table 4. In sum, placing
the vegetarian option at the top of the menu does not significantly increase the share of
vegetarian options sold. Only the specification in column (4) and (6) give statistically
significant estimates (p-value < 0.1) and disclose a small positive effect of 3.86 and 4.27
percentage points on average on the share of vegetarian option sold during treatment days.
Controlling for if yesterday was treatment day only marginally affects the estimates for
the treatment effect. Specifications conditioning the estimated effect on if two vegetarian
options were served report positive, yet statistically insignificant, treatment effects. Con-

4 Considering the average share of meat option sold for the whole sample, 0.50, a negative effect of 5.60 percentage points on average would imply
that the average share of meat option sold decreases to 0.50 − 0.0560 = 0.444.
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trolling for the average CO2e emissions of the options available that day does not affect the
overall treatment effect.5

Table 3. Share of meat option sold.

(1) (2) (3) (4) (5) (6)

Variables

Treatment −0.0719 ** −0.0560 ** −0.0547 ** −0.0605 ** −0.0570 ** −0.0530 *
[0.0282] [0.0249] [0.0264] [0.0259] [0.0269] [0.0267]

Dummy for 2 meat 0.181 *** 0.179 *** 0.134 0.0963 0.137
[0.0243] [0.0239] [0.0973] [0.103] [0.0937]

Dummy for 2 veg 0.0113 0.0108 −0.0328 −0.0588 −0.0299
[0.0259] [0.0263] [0.0942] [0.0965] [0.0897]

Total 0.000241 0.000321 0.000505 0.000277
[0.000616] [0.000597] [0.000631] [0.000588]

Day after treatment −0.0185
[0.0258]

Constant 0.565 *** 0.540 *** 0.501 *** 0.510 *** 0.515 *** 0.518 ***
[0.0174] [0.0170] [0.105] [0.103] [0.105] [0.102]

Observations 50 50 50 50 50 49
Adjusted R-squared 0.101 0.286 0.275 0.232 0.191 0.198
Weekday fixed effects NO NO NO YES YES YES
Avg. CO2e NO NO NO NO YES NO

Robust standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 4. Share of vegetarian option sold.

(1) (2) (3) (4) (5) (6)

Variables

Treatment −0.00338 0.0325 0.0304 0.0386 * 0.0375 0.0427 *
[0.0387] [0.0236] [0.0233] [0.0223] [0.0233] [0.0228]

Dummy for 2 veg 0.249 *** 0.250 *** 0.128 *** 0.112 ** 0.129 ***
[0.0256] [0.0254] [0.0315] [0.0479] [0.0313]

Dummy for 2 meat 0.0754 ** 0.0786 *** −0.0451 −0.0547 −0.0437
[0.0287] [0.0269] [0.0413] [0.0605] [0.0412]

Total −0.000408 1.44 × 10−5 2.49 × 10−6 4.99 × 10−6

[0.000420] [0.000405] [0.000471] [0.000402]

Day after treatment −0.00449
[0.0219]

Constant 0.308 *** 0.209 *** 0.275 *** 0.183 *** 0.185 *** 0.183 ***
[0.0248] [0.0190] [0.0722] [0.0620] [0.0636] [0.0623]

Observations 50 50 50 50 50 49
Adjusted R-squared −0.021 0.658 0.658 0.662 0.641 0.653
Weekday fixed effects NO NO NO YES YES YES
Avg. CO2e NO NO NO NO YES NO

Robust standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.

Extending the analysis and estimating the effect of the nudge on the daily shares of
fish options sold, the same regression specifications are run. The results for the share of
fish option sold as the outcome variable are presented in Table 5.

Table 5 presents the estimated effects of the regression specifications when the share of
fish option sold is used as the outcome variable. The majority of the estimates are positive,

5 In Table A1 in the Appendix B, the estimated effects on the share of meat and vegetarian options sold when also conditioning on the type of dish are
shown. Conclusions for those specifications need to be interpreted with caution due to the large number of conditional variables in relation to the
sample size.
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but they vary in magnitude between the different specifications. The estimate reported
in column (1) shows an average positive treatment effect of 1.68 percentage points on
the share of fish option sold when the vegetarian option is placed at the top of the menu.
However, none of the estimates reported in Table 5 are statistically significant, thus no
clear trend in the effect of the nudge on the share of fish can be established. The number
of observations when using the share of fish option sold is lower than for the regression
specifications with other outcome variables (Tables 3 and 4). This is because the cafeteria
during some days serve no fish and replace that option with either an additional vegetarian
or meat option. Those days are excluded in the regression specifications in Table 5.

Table 5. Share of fish option sold.

(1) (2) (3) (4) (5)

Variables

Treatment 0.0168 0.00424 0.00828 0.0173 −0.00842
[0.0297] [0.0275] [0.0299] [0.0337] [0.0281]

Total −0.00138 ** −0.00139 * −0.00145 * −0.00146 *
[0.000628] [0.000714] [0.000796] [0.000730]

Day after treatment −0.00424
[0.0418]

Constant 0.263 *** 0.493 *** 0.490 *** 0.498 *** 0.516 ***
[0.0154] [0.104] [0.119] [0.145] [0.132]

Observations 30 30 30 30 29
Adjusted R-squared −0.027 0.087 −0.011 −0.085 −0.007
Weekday fixed effects NO NO YES YES YES
Avg. CO2e NO NO NO YES NO

Robust standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.

4.3. Heterogeneous Effect of Nudge

In what follows we perform a subsample analysis on different customer groups using
the fact that students and regular customers (mostly faculty) has the option to pay using
a loyalty card. This enables us to tie some of the effects to different groups although all
customers have the option to buy at the regular price. To incentivize using a loyalty card the
prices to students and regulars are 18 SEK and 10 SEK lower respectively than the regular
price of 93 SEK.6 However, more importantly they are constant across the options offered.

Information on the type of payment method used enables us to make a subsample
analysis of the effect of the nudge. The majority of the customers pay the full price of 93 SEK
for a lunch, with an average of 42.2% for the whole intervention period. Student card
payments account for 32.4% and customer card payments for 25.4%, on average. Table 6
presents the regressions results by customer group for the share of meat-dish purchases,
only including controls for whether two meat or two vegetarian options were offered and
weekday fixed effects.

In general, the regression analysis shows similar trends as those obtained for the
whole sample together, i.e., negative effect of the nudge on the share of meat option sold.
However, the student card holders (column (2)) differ from the other two groups. First of
all, the estimate for the treatment effect on the share of meat option sold is not statistically
significant.7 The largest treatment effect found is on the share of meat option sold for the
customer card holders, with a negative average effect of over 8 percentage points when the
meat option is placed at the bottom of the menu board. For the largest group, the full price
payers, the treatment effect is negative and statistically significant (p < 0.05).

6 10 SEK is approximately 0.8 USD at the time of the experiment. The student card is only available to students whereas the loyalty card is available
to all.

7 Using a t-test on the treatment coefficients we find that the coefficient on the student card sample is significantly different from the other two groups.
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Table 6. Share of meat option sold per subsample.

Variables Customer Card Student Card Full Price

Treatment −0.0872 ** −0.0437 −0.0705 **
[0.0367] [0.0286] [0.0307]

Dummy for 2 veg 0.0439 −0.0452 −0.0466
[0.0446] [0.0335] [0.124]

Dummy for 2 meat 0.231 *** 0.109 * 0.128
[0.0659] [0.0558] [0.132]

Constant 0.587 *** 0.526 *** 0.582 ***
[0.0556] [0.0433] [0.0576]

Observations 50 50 50
Adjusted R-squared 0.244 0.176 0.099
Weekday fixed effects YES YES YES

Robust standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.

5. Discussion

A possible explanation to why a clear treatment effect is found for the meat option
but not the vegetarian and fish options might be that there is a larger level of substitution
between the two latter.8 It might be even more so in the setting of this particular study
as the fish and the vegetarian options are closer in terms of emissions per plate, which
are visually expressed on the menu boards. The meat option is the option which is sold
to the largest extent during both treatment and control days (see Table 1), i.e., the meat
option is the most popular lunch among the customers at Kaffebaren Ångströms. The
mechanism that would support the more prominent results when the share of meat sold is
used as the outcome variable could be that when the vegetarian option is placed at the top
of the menu, the customer considers what the option is but the probability that the next
option is considered is higher. This due to the vegetarian option not being as popular as
the meat option. During the control days, when the meat option is at the top of the menu
board the probability that the customer considers the next option is lower. Due to the meat
option being more popular it has a higher probability to be chosen straight away, without
considering the next option.

The estimated effects across the different subgroups identified differ in some ways
from those of the full sample. As seen in Table 6, the student card holders seem to be
least affected by the nudge, while the estimates for the full price payers and the customer
card holders are more similar to the estimates for the full sample. Since the price for all
options are the same in each subsample, students in general have less money and meat is
more expensive, one possible explanation can be that students who eat meat will choose
that option independent of the menu order due to the unified price setting. However,
another possible mechanism could be that more students in general are vegetarians and
would therefore choose the vegetarian option no matter if it is a treatment and control day.
This is seen in Table 6 where the constant for the student card holders is smaller than the
constant for the customer card holders, although only marginally. The share of vegetarian
option sold among student card holders is higher than the share of vegetarian option sold
among customer card holders (0.129 for the customer card holders and 0.245 for the student
card holders).

Behavioral spillovers can be both positive (adding to the effect) and negative (offsetting
the effect). Thus, the claimed, although not perfectly evident, effect of the nudge, that
individuals on average choose a more sustainable option for lunch and thereby reduce
the effect on the climate, might be offset by behavioral spillover effects being present.
Unfortunately, we cannot address these important questions with the data available in this
study. This calls for further research.

8 This finding is similar to findings in Gravert and Kurz [32].
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Another interesting venue for future research is to investigate how contrast of the
attributes in choice set, such as the range of CO2e, affect decisions. Such effects may be
accounted for by salience theories (see e.g., Bordalo et al. [37]).

6. Conclusions

This study tests if it is possible to nudge customers to a more sustainable meal choice
by altering the order of the menu. A field experiment is conducted at a university cafeteria
in Uppsala, Sweden where the menu order is randomly assigned to be treatment (vegetarian
option at the top) or control (meat option at the top). The results show a significant negative
effect on the share of meat dishes sold when the vegetarian option is placed at the top of
the menu board. It is, therefore, concluded that nudging people towards more sustainable
choices is effective in food related environments. Since the total number of customers when
the vegetarian option is placed at the top of the menu does not decrease, the significantly
negative effect on the share of meat options sold causes positive effects on the shares of
fish and vegetarian options sold. The effect is spread out and if more data were available,
these positive effects may have been significant as well.

Although designed for the specific setting, the results from this study show that
knowledge about human behavior can be used in policy making as an effective tool for
reaching a more sustainable state of the world and thereby contribute to keeping the global
temperature rise below 2 ◦C, as is the generalized goal established by the UN. Indeed, our
results corroborates those of Gravert and Kurz [32] and Kurz [35] and together we now
provide quite solid evidence of the effectiveness of nudges in restaurant settings.

However, the design of nudges needs to be tailored to each specific situation. The
external validity of this study needs to be carefully considered before the results can be
generalized. The majority of the customers treated in this study are most likely highly
educated. There is also a general trend in Sweden towards more climate-friendly food
consumption. These are factors that might have led to that the nudge actually did affect
the share of meat sold and it cannot be taken for granted that the same result would persist
in a different environment. Further research is needed to close this knowledge gap.
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Appendix A

Figure A1. Outline of the cafeteria Kaffebaren Ångströms.

Figure A2. Example of menu board, control day.
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Figure A3. Example of menu board, treatment day.

Appendix B. Robustness

The regressions outlined below tests the sensitivity of the results. The regressions
controlling for the type of dish (for the meat and the vegetarian option) are shown. Fur-
thermore, the beta regression model is used and lastly the way of how to handle the
misreported values is altered.

Appendix B.1. Controlling for Type of Dish

Conditioning the treatment effect on the type of meal offered will account for the popu-
larity of the option. However, due to the limited sample size in relation to the large number of
conditional variables when the categories are accounted for in the regressions, the estimates
of those specifications will need to be carefully discussed before any conclusion is drawn.

Figure A4. Share of vegetarian option sold by category.
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Figure A5 reveals that the most popular categories for the vegetarian option is pasta
and patty. For the meat option the most popular category is fried, closely followed by
patty. In Table A1 the regression results when conditioning the estimates on the type of
vegetarian and type of meat options are shown. Column (1) in Table A1 is the same as
column (4) in Tables 3 and 4.

The estimated effect on the share of meat option sold when controlling for the type of
meat and vegetarian is robust and similar to previous results. The estimated effect on the
share of vegetarian options sold is not drastically changed. The specifications in column
(2) and (3) in Table A1 have a large number of conditional variables in relation to the total
sample size. Thus, they shall not be trusted and no further conclusions by conditioning the
regression results on the type of meal cannot be drawn.

Table A1. Controlling for type of dish.

(1) (2) (3)

Variables

Panel A: Share of meat option sold

Treatment −0.0605 ** −0.0561 * −0.0588 **
[0.0259] [0.0285] [0.0275]

Dummy for 2 meat 0.134 0.134 0.143
[0.0973] [0.111] [0.0866]

Dummy for 2 veg −0.0328 −0.0352 −0.0675
[0.0942] [0.106] [0.0694]

Total 0.000321 0.000405 0.000250
[0.000597] [0.000700] [0.000522]

Constant 0.510 *** 0.495 *** 0.421 ***
[0.103] [0.140] [0.126]

Observations 50 50 50
Adjusted R-squared 0.232 0.162 0.311
Weekday fixed effects YES YES YES
Vegetarian type NO YES YES
Meat type NO NO YES

Panel B: Share of vegetarian option sold

Treatment 0.0386 * 0.0280 0.0248
[0.0223] [0.0211] [0.0231]

Dummy for 2 veg 0.128 *** 0.139 *** 0.137 **
[0.0315] [0.0402] [0.0521]

Dummy for 2 meat −0.0451 −0.0306 −0.0319
[0.0413] [0.0565] [0.0622]

Total 1.44 × 10−5 −0.000221 −0.000249
[0.000405] [0.000445] [0.000475]

Constant 0.183 *** 0.210 * 0.204
[0.0620] [0.104] [0.125]

Observations 50 50 50
Adjusted R-squared 0.232 0.162 0.311
Weekday fixed effects YES YES YES
Vegetarian type NO YES YES
Meat type NO NO YES

Robust standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.
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Figure A5. Share of meat option sold by category.

Appendix B.2. Beta Regressions

A beta regression model is used to test the robustness of the OLS estimates. It is
suitable since it only predicts values between 0 and 1, non-inclusive. However, the estimates
obtained have to be converted to marginal treatment effects at the mean for interpretation
to be possible.

As seen in Table A2, using a beta regression, the estimated treatment effect does not
differ substantially from the OLS estimates in Tables 3–5. This holds for all the different
models, altering the dependent variable, as well as for the specifications for each model.
The reported coefficients are estimates of the marginal treatment effect at the conditional
mean. These are calculated using the change in log odds, which is what is originally
reported due to the logarithmic link in the beta regression model.

Appendix B.3. Altering How to Handle the Misreported Values

As described in Section 5, for some days the cash registers reported that some fish
options were purchased even though no fish was served. This is due to misreporting when
the purchase is registered in the cashiers, a human error. Since the menus are available,
the days when this happened were tracked and I argue that dividing them 50/50 between
the meat and vegetarian counts is the most valid way to go. To test this however, two
alternative ways to handle them are tested as well. These include moving the misreported
values to the vegetarian count if two vegetarian options were offered and to the meat count
if two meat options and removing them completely (adjusting the total count accordingly).
Tables A3 and A4 show the results when using the different approaches (specified in the
titles). The one significant treatment effect on the share of vegetarian option sold becomes
statistically insignificant (column (5)). Other than that, no major change in the estimates is
seen in terms of effect size and they do not seem to be sensitive to how the misreported
values for fish are handled. Thus, the results found from the main analysis are considered
to be robust to this aspect of the data.
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Table A2. Beta regressions.

(1) (2) (3) (4) (5)

Variables

Panel A: Share of meat option sold

Treatment −0.0711 *** −0.0728 *** −0.0543 ** −0.0531 ** −0.0589 **
[0.0275] [0.0279] [0.0240] [0.0250] [0.0234]

Dummy for 2 veg −0.0133 0.0107 0.0102 −0.0345
[0.0262] [0.0246] [0.0247] [0.0852]

Dummy for 2 meat 0.186 *** 0.184 *** 0.137
[0.0263] [0.0257] [0.0891]

Total 0.000247 0.000336
[0.000586] [0.000539]]

Observations 50 50 50 50 50

Panel B: Share of vegetarian option sold

Treatment −0.00772 0.0211 0.0295 0.0268 0.0344 *
[0.0355] [0.0222] [0.0221] [0.0220] [0.0198]

Dummy for 2 veg 0.217 *** 0.228 *** 0.229 *** 0.103 ***
[0.0188] [0.0198] [0.0195] [0.0256]

Dummy for 2 meat 0.0832 *** 0.0859 *** −0.0418
[0.0263] [0.0246] [0.0338]

Total −0.000362 2.81 × 10−5

[0.000424] [0.000343]

Observations 50 50 50 50 50

Panel C: Share of fish option sold

Treatment 0.00951 0.00136 0.00552
[0.0280] [0.0261] [0.0268]

Total −0.00131 ** −0.00130 **
[0.000579] [0.000607]

Observations 30 30 30

Weekday fixed effects NO NO NO NO YES
Robust standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.

Table A3. Share of vegetarian option sold, alternative ways of handling misreported values.

(1) (2) (3) (4) (5)

Variables

Panel A: Misreported values assigned to the category which had two options

Treatment −0.00613 0.0248 0.0301 0.0276 0.0352
[0.0405] [0.0223] [0.0227] [0.0225] [0.0216]

Dummy for 2 veg 0.258 *** 0.265 *** 0.266 *** 0.145 ***
[0.0239] [0.0250] [0.0246] [0.0307]

Dummy for 2 meat 0.0548 *** 0.0584 *** −0.0666 *
[0.0203] [0.0187] [0.0365]

Total −0.000456 −5.09 × 10−5

[0.000402] [0.000401]

Constant 0.313 *** 0.220 *** 0.211 *** 0.284 *** 0.196 ***
[0.0267] [0.0160] [0.0186] [0.0695] [0.0628]

Adjusted R-squared −0.020 0.687 0.691 0.693 0.696
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Table A3. Cont.

(1) (2) (3) (4) (5)

Variables

Panel B: Misreported values removed and total adjusted

Treatment −0.00336 0.0252 0.0320 0.0298 0.0381
[0.0387] [0.0235] [0.0239] [0.0238] [0.0227]

Dummy for 2 veg 0.238 *** 0.247 *** 0.246 *** 0.125 ***
[0.0253] [0.0264] [0.0265] [0.0299]

Dummy for 2 meat 0.0705 ** 0.0709 *** −0.0507
[0.0270] [0.0243] [0.0394]

Total −0.000375 2.57 × 10−5

[0.000407] [0.000374]

Constant 0.307 *** 0.222 *** 0.210 *** 0.270 *** 0.181 ***
[0.0247] [0.0164] [0.0191] [0.0703] [0.0569]

Adjusted R-squared −0.021 0.638 0.650 0.649 0.654

Observations 50 50 50 50 50
Weekday fixed effects NO NO NO NO YES

Robust standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.

Table A4. Share of meat option sold, alternative ways of handling misreported values.

(1) (2) (3) (4) (5)

Variables

Panel A: Misreported values assigned to the category which had two options

Treatment −0.0679 ** −0.0516 ** −0.0525 ** −0.0510 * −0.0563 **
[0.0292] [0.0249] [0.0243] [0.0259] [0.0255]

Dummy for 2 veg −0.00656 −0.00713 −0.0524
[0.0254] [0.0256] [0.0978]

Dummy for 2 meat 0.205 *** 0.202 *** 0.200 *** 0.154
[0.0141] [0.0173] [0.0173] [0.100]

Total 0.000284 0.000378
[0.000628] [0.000599]

Constant 0.560 *** 0.535 *** 0.538 *** 0.492 *** 0.497 ***
[0.0189] [0.0139] [0.0166] [0.108] [0.104]

Adjusted R-squared 0.083 0.339 0.325 0.316 0.276

Panel B: Misreported values removed and total adjusted

Treatment −0.0719 ** −0.0574 ** −0.0554 ** −0.0542 ** −0.0601 **
[0.0286] [0.0252] [0.0253] [0.0267] [0.0262]

Dummy for 2 meat 0.186 *** 0.143
[0.0218] [0.0942]

Dummy for 2 veg 0.0130 0.0138 −0.0276
[0.0268] [0.0272] [0.0919]

Total 0.000215 0.000282
[0.000581] [0.000556]

Constant 0.566 *** 0.545 *** 0.539 *** 0.505 *** 0.516 ***
[0.0176] [0.0130] [0.0171] [0.0993] [0.0962]

Adjusted R-squared 0.098 0.302 0.290 0.278 0.234

Observations 50 50 50 50 50
Weekday fixed effects NO NO NO NO YES

Robust standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.
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