USING NOVEL EXPERIMENTAL PROCEDURES TO ELICIT CONSUMER FOOD
PREFERENCES AND DEMAND UNDER DIFFERENT CHOICE ENVIRONMENTS

By

Valerie Kilders

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

Agricultural, Food and Resource Economics — Doctor of Philosophy

2022



ABSTRACT

USING NOVEL EXPERIMENTAL PROCEDURES TO ELICIT CONSUMER FOOD
PREFERENCES AND DEMAND UNDER DIFFERENT CHOICE ENVIRONMENTS

By
Valerie Kilders

The food system is in a constant state of change driven by the social and bio-physical environment.
Acknowledging the role that innovations and preference adaptations on the consumer side play in
this process, in this dissertation | use cutting-edge experimental procedures to assess consumer
demand in three areas: food-away-from-home (FAFH), sustainable food products, and new food
technologies.

In the first chapter | determine the impact dining settings have on consumer demand for
FAFH, while also evaluating how a tax levied on red meat dishes would impact low- and high-
income consumers. Capturing both substitution and complementarity patterns, 1 employ a food
menu basket-based choice experiment approach, which permits respondents to freely pick and
combine a range of food items at different price levels. | find that respondent’s orders in the
delivery setting are typically higher in calories and most items act as complements for one another,
while menu items are substitutesin the dine-in setting. The red meat tax that I simulate is regressive
towards low-income individuals in the delivery setting but not in the dine-in setting.

Thematically corresponding with the red meat tax, in the second chapter | study the market
potential of “low carbon” ribeye steaks. In conjunction with this empirical component, | also
propose the use of a reference price informed design that mirrors respondent’s price expectations
for actual food shopping situations. | find the market potential of meat with a lower carbon

footprintis relatively small, with conventional meat taking up most of the market share. Our results



also show that a reference price informed design best describes choices and leads to more
conservative market share estimates than traditional designs.

One way to achieve a lower carbon footprint could be the use of gene-editing. In my third
chapter, | therefore assess consumer preferences and willingness to pay (WTP) for milk from cows
gene-edited to produce less methane. In doing so, | also analyze whether and how preferences for
new food technologies are affected by information on the climate impact of dairy production. |
supplement this analysis with an exploration of what medium of information (video vs. text) has
the strongest impact on consumer acceptance and how responses change depending on whether
respondents get to opt-into seeing information or are forced to see the respective information. |
find that gene-edited milk is discounted relative to other available alternatives. Results also show
that choice outcomes differ between respondents seeking additional information and those
remaining willfully ignorant. Giving respondents autonomy over their knowledge gathering is a
significant factor in determining choice behavior.

In sum, findings from these three chapters can be used to inform producers, policymakers,
and the food industry, as well as improve the way food experiments are designed within the realm

of food choices and beyond.
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CHAPTER 1: CONSUMER PREFERENCES FOR FOOD AWAY FROM HOME:
COMPARING CONSUMPTION PATTERNS ACROSS RESTAURANT DINE-IN AND
DELIVERY SETTINGS

1. Introduction

In 2021 almost 53% of all household food expenditures inthe U.S. were attributable to food -away-
from-home (FAFH) despite a significant drop in FAFH spending during the COVID-19 pandemic
(USDA ERS 2022). This rapid recovery is partially attributable to the increased use of food
delivery services during the pandemic: A 2020 survey showed that 41% of respondents used online
services to order food from restaurants in 2020 compared to only 24% in 2019 (Edmondson et al.
2021). This change in the food landscape begs the question: How might FAFH choices change in

a delivery vs. dine-in setting?

Studies have shown that overall eating behavior, satisfaction and satiety change based on
the eating location (see e.g., Meiselman et al. 1996; Edwards et al. 2003; King 2004; Garcia-
Segovia 2015; Mouta et al. 2016; Lorenz and Langen 2017; Hendricks et al. 2021; Gough et al.
2021). Recent research also indicates that consumers ordering food for delivery focus on aspects
such as convenience as well as how well food travels and particularly enjoy ordering calorie-dense
comfort-food (Yeo et al. 2017; Upserve 2020, Tandon et al. 2021). If that is the case, then these
food preferences suggest that there might be differences in order behavior for FAFH across dining
settings (e.g., ordering food for delivery vs. dine-in a restaurant). Recognizing whether these
differences in ordering behavior exist and what they are is central to the economic and food policy

debate especially given the observed changes in consumption values and dietary patterns.

To date, there are a few studies that have explored how FAFH affects diet quality (see

among others Kim and Ahn 2020; Gugliucci et al. 2021) or how diet quality of FAFH meals can



be improved for example through calorie labeling (see e.g., Ellison et al. 2013, 2014a,b). However,
research on differences in consumers’ order behavior across delivery and in-restaurant dining
settings (regarding for example the calorie density of orders or the meal composition) is lacking.
One of the main obstacles limiting research on FAFH consumption is the lack of in-depth and
timely data sources. Apart from the FoodAPS data, which provides rich food consumption and
expenditure data for food consumed away from home, other public data sources providing in-depth
information of FAFH are scant. Yet, the last FOodAPS survey was conducted in April 2012 -
January 2013, thus it fails to provide timely information on emerging FAFH consumption patterns,
especially for food delivery. Scanner data for FAFH is also limited in its availability and data sets
like the out-of-home panel from Kantar as used by Law et al. (2022) also provide no information

on the alternatives available to consumers at the purchase place.

Likewise, no previous study utilizing primary data has investigated differences in choice
behavior for FAFH across dining settings. A few studies focus on how consumers make trade -offs
between available items, but often only look at one specific product (e.g., Hoefkens et al. 2012;
Paci et al. 2018) or a very small subset of products (e.g., Drichoutis et al. 2009). Even those
offering a larger number of items to choose from, are limited in the geographic reach of their data
collection as they look at only a few restaurants (see e.g., Ellison et al. 2013, 2014a,b) or tend to
limit respondents in their selection to just one item (see e.g., Zaffou and Campbell 2015; Sturm et
al. 2018; Gugliucci et al. 2021). Limiting respondents to the selection of only one item not only
contradicts recent developments in the food choice literature on food at home (FAH) consumption
(Caputo and Lusk 2022) but is also counterintuitive when considering choice behavior for FAFH;
typically, when ordering FAFH consumers are permitted to choose multiple items from different

categories. For example, in an observation of real dining orders in a restaurant, Ellisonetal. (2013)



observed that customers derived on average about 20% of the total meal calories from additional

items they ordered.

In this article we address this gap in the literature concerning the understanding of FAFH
order behavior by utilizing a food menu basket-based choice experiment (FM-BBCE). We
determine consumer preferences and demand for FAFH in two dining settings: in-restaurant dining
and food delivery. We expand upon the work by Caputo and Lusk (2022) and integrated our FM-
BBCE into an online survey on FAFH consumption of more than 2000 U.S. consumers. Instead
of being limited to a single-select format, the FM-BBCE approach allows respondents to freely
compose their meal from a food menu consisting of appetizers, entrées, and side dishes. This
design permits us to not only create a more realistic choice environment reflecting what people
would experience in a real situation but also lets us capture relevant substitution and
complementarity patterns, which occur during actual food orders. Using a between-subject
approach, respondents were either allocated into a hypothetical delivery or in-restaurant setting.
This allocation allowed us to observe whether order behavior for FAFH significantly differs across

choice contexts.

By deriving the item-specific own- and cross-price utilities and elasticities using a
Multivariate Logistics (MVL) model (Song and Chintagunta 2006; Kwak et al. 2015; Richards et
al. 2018; Caputo and Lusk 2022), we then compare the interdependencies between the included
items across the two settings and also evaluate the demand and income-specific welfare effects of
a red meat tax across the different dining settings. Indeed, we find that such a tax has a setting
dependent impact on demand, which extends beyond the affected meat products. In addition, we
observe that the tax would lead to a reduction in consumer welfare and is regressive in nature in a

delivery setting, but not a dine-inone. These results stem from differences in own- and cross-price



elasticities as well as disparities in substitution and complementarity patterns across the two
settings. The average meal in the two settings also differs in terms of the nutritional composition,
which sees a higher calorie, protein, fat, carbohydrate, and cholesterol content in the Delivery
setting. General preferences also vary across socio-demographics. For example, women derive
lower utility from meat options and rural and suburban consumers have a significantly lower

preference for plant-based alternatives like plant-based burgers.

This study provides several significant contributions to our understanding of FAFH
consumption that benefit a diverse array of stakeholders. First, by examining how consumer
preferences and demand differ for FAFH in a restaurant and delivery setting, we report timely
insights into consumer expenditures and item-specific order behavior for FAFH across dining
settings. We show that FAFH is not a homogenous category. Instead, consumer preferences are
affected by socio-demographics, demand varies across dishes and courses, and order behavior is
affected by the setting in which the food is ordered. This knowledge can for example be utilized
by marketers, food delivery companies, and restaurants to target their consumers more effectively.
The findings also concern producers of different commodities such as beef, where a majority
(about 60%) is consumed away from home (California Beef Council 2021). A shift in demand
towards for example different cuts of meat can substantially affect production decisions of farmers
and correspondingly the subsequent processing. Secondly, serving the academic community and
enriching the data available on FAFH, we show that the food basket approach can be extended to
evaluate consumer demand and preferences for FAFH. Given the limited data sources available
for FAFH consumption, new survey tools are needed to realistically capture what people
experience in actual consumption situations, while also allowing for the estimation of richer

substitution and complementarity patterns. In doing so, academics and policy makers can rely on



more accurate and comprehensive data to facilitate the research and policy decision making
process. Relatedly, in a third contribution we show how a red meat tax would impact consumers
in terms of item-specific demand and welfare effects. These insights are crucial to understanding
how such a monetary intervention might lead to unintended outcomes in terms of consumption
changes and regressive effects across different socio-demographic groups. Our results can
therefore be used by policy makers to make more informed decisions on related monetary issues

and policies.

2. Background

2.1 FAFH: Its importance and the increase in popularity of food delivery

The economic importance of FAFH has increased over the last several decades. According to a
2018 USDA report by Saksena et al. the average adult inthe U.S. consumes food-away-from-home
(FAFH) between around 3.5 to 5.5 times a week depending on their age. This data relied on the
2013 National Household Food Acquisitionand Purchase Survey (FoodAPS) survey. At the time
of the FOodAPS survey, total expenditures for FAFH already exceeded those of FAH by more than
2.5% or $36.6 billion (USDA ERS 2021c)!. Right before the COVID-19 pandemic the gap
expanded to more than 9.5% or $170.2 billion (Ibid.) and despite the pandemic induced drop, a
rapid recovery in demand resulted in almost 53% of all household food expenditures in the U.S.

being attributable to FAFH in 2021 (USDA ERS 2022)

While the overall FAFH industry experienced losses during COVID-19, the pandemic also
fueled the growth of food delivery services, specifically online platforms (Oblander and McCarthy
2021; Mesaric et al. 2021; Edmondson 2021). For example, DoorDash, Uber Technologies Inc.,

GrubHub Inc., and Postmates generated $5.5 billion in revenue between April and September of

1 Based on nominal food expenditures including taxes and tips for all purchasers



2020 compared to $2.5 billion in the same period in 2019 (Sumagaysay 2020). A recent study by
Oblander and McCarthy (2021) found that the observed growth for food delivery companies during
COVID-19 was mainly attributable to a higher purchase frequency of existing customersand a
higher average order value, with both aspects stemming from the substitution away from restaurant
dining. While Oblander and McCarthy (2021) caution that this increase could be just a temporary
development, other projections estimate that the global market for online food delivery has grown
from $115.07 billion in 2020 to $126.91 billion in 2021 and foresee it to reach $192.16 billionin

2025 (The Business Research Company 2021).

As the data demonstrates, food delivery has become a fundamental part of FAFH.
However, research specifically accounting for food choices in this setting is limited. The main foci
of existing studies incorporating food delivery center around motivating factors behind using
delivery applications (see e.g., Ray et al. 2019; Gunden et al. 2020; Kaur et al. 2021), food
availability (Brar and Minaker 2019), or aggregated nutritional quality (Gugliucci et al. 2021).
There is no real comparison of how order behavior might differ depending on whether food was
ordered for delivery or eaten at a restaurant. A few studies exist which contrast how respondent’s
sensory perception, feeling of satiety, and quantitative food intake varies given differencesin the
dining setting or location (see e.g., see e.g., Meiselman et al. 1996; Edwards et al. 2003; King
2004; Garcia-Segovia 2015; Mouta et al. 2016; Lorenz and Langen 2017; Hendricks et al. 2021;
Gough et al. 2021). All these studies find substantial differences for the chosen indicators across
the settings/locations they considered. For example, King et al. (2004) found that the acceptability
of pizza was higher when study participants were in an actual restaurant compared to a mock-
restaurant setting in a laboratory. In addition, recent studies emphasized the importance of

convenience for ordering food for delivery (see e.g., Yeo et al. 2017; Tandon et al. 2021) and the



2020 State of the Restaurant report by Upserve stressed that consumers look at how well food

travels and prefer comfort food when ordering meals for delivery.

Thus, the motivations and intentions behind ordering FAFH for delivery compared to
ordering food for in-restaurant dining are likely to be different from one another and could possibly
affect the items ordered. Considering these earlier studies, we hypothesize to see differences in
item-specific preferences (e.g., pizza, an item that tends to travel well, being more popular in the
delivery setting than the in-restaurant dining setting). The earlier studies’ findings also lead us to
hypothesize that the elasticity of items and their substitution and complementarity relationship
with one another differ across settings. For example, some items might act as complements in one
setting and substitutes in another as they are perceived differently in terms of sensory

characteristicsand role within the meal by respondents.

Understanding these aspects allows us to then observe whether differences in order
behavior will also affect the nutritional composition of the meal and how a (tax induced) price

change might affect consumers differently across settings.

2.2 Limitations of available FAFH Data

The above hypotheses are built upon relatively straight forward questions, but they have so far not
been explored in-depth within the academic literature. This is surprising given that FAFH accounts
for around a third of the mean daily energy intake (Lin and Guthrie 2012; Saksena et al. 2018) and
frequent FAFH consumption is associated with several dietary-related diseases including obesity
(Todd et al. 2010; Seguin et al. 2016; Kim and Ahn 2020). Thus, policy makers looking at food
and nutrition and aiming to curb dietary related diseases cannot ignore the relevance of FAFH

consumption in their policy design.



One possible explanation for this relates to issues pertaining to the availability of data. As
mentioned above, existing secondary data sources have several limitations (see Caputo and Just
2022 for a review). For example, Taylor and Villas-Boas (2016) analysis of food acquisition
patterns of poor households of FAH and FAFH relies on data from the 2012-2013 FoodAPS
survey. The study generates valuable insight on how poor households make food decisions and the
data set even provides insights on what items were chosen. However, we lack several key variables
like what alternatives were available to consumers when they made their choice; meaning we
cannot determine the substitution and complementarity patterns between the items. Moreover,
there has not been an updated version of the survey since the initial data collection in 2012-2013.
Thus, any changes in consumption patterns over the last decade and especially during the COVID-
19 pandemic are not captured. Studies like Powell and Nguyen (2013) and Nguyen and Powell
(2014) used NHANES data to look at the consumption of FAFH from fast-food and full-service
restaurants and how it affects energy and nutrient intakes. While more recent NHANES data is
available, there is a high level of aggregation stemming from the general nature of the questions
included in the questionnaires (National Research Council 2005; Va et al. 2019) and we again miss
key variables like the alternatives available or even the price of the selected items (National Center

for Health Statistics 2021).

Alternative secondary data sets such as scanner data, which is widely available for retail
locations or from household panels, is also limited for restaurants. Typically, it is limited to just
the name and location of the restaurant (National Academies of Sciences, Engineering, and
Medicine 2020). Some recent panels have become available, like the out-of-home sample by
Kantar. Used by Law et al. (2022), the data provides information on the out-of-home purchases of

food and non-alcoholic beverages at item-level that were collected by individuals through the use



of a mobile application. Yet even though the data provides interesting insights, it also does not
provide information on available alternatives at the time of purchase. Lastly, private companies
like online food delivery websites commonly do not make purchase data available outside of their

company given the proprietary nature of their data.

Another standard approach used to evaluate FAFH consumption patterns is the collection
of primary data. Typically, the data collection centers around specific population subgroups and
some influencing factors. Some of these studies mirror set-ups akin to large household panel data
sets but integrate more specific questions and have a more targeted data collection (e.g., Anzman-
Frasca et al. 2014; Barnes et al. 2015; Partridge et al. 2020; Dana et al. 2021; Brar and Minaker
2021; Moyeda-Carabaza et al. 2021). However, while this line of studies provides informative
findings (for example on the [lower] dietary quality of FAFH compared to FAH) they do not
provide any insights on specific food choices for FAFH. This knowledge gap has been targeted by
studies using hypothetical and non-hypothetical experiments (e.g., Drichoutis et al. 2009;
Hoefkens et al. 2012; Ellison et al. 2013, 2014a,b; Zaffou and Campbell 2015; Malone and Lusk
2017; Sturm et al. 2018; Gugliucci et al. 2021). The non-hypothetical experiments conducted by
Drichoutis et al. (2009) and Ellison et al. (2013, 2014a,b) provide important insights into the
efficacy of nutritional labeling and calorie labeling relative to the imposition of a fat tax but is very
limited in the geographic reach of their data collection- which can affect the representativeness of
the findings. Moreover, similar to Hoefkens et al. (2012) who also looked at nutritional labeling
programs, Drichoutis et al. (2009) focused on only one specific product each (sandwiches and
pasta) and does not provide any information on substitution and/or complementarity effects
between multiple dishes people typically order when eating FAFH. Zaffou and Campbell (2015),

Gugliucci et al. (2021), and Sturm et al. (2018) created fictitious menus to observe consumers



choice behavior for different dishes included in the menu. In contrast to normal choice
experiments, where one sets up an experimental design that allows for the variation of at least one
attribute and thus requires respondents to answer multiple questions, the authors presented the
individual menus only once and thus did not have any variation in price or other attributes for the
individual respondents. Neither of these three studies conducted any economic analysis of

substitution or complementarity patterns.

Caputo and Lusk (2022) recently introduced a basket-based choice experimentina grocery
store setting. The experimental design allowed respondents to freely compose their shopping
basket from more than 20 items and varied prices across the choice questions. Their resul ts indicate
that some products act as complements instead of substitutes to one another, something not
previously captured by single-select choice experiments. The authors also find that respondents
tend to select multiple items when given the chance. This design aligns with what one would expect
in a FAFH setting, where consumersare usually able to order and combine multiple items. In fact,
statistics show that almost two-thirds of consumers tend to order appetizers at least some of the
time when dining out, with 20% doing so often and 11% always ordering them (Statista Research

Service 2016a).

As can be noted from this literature review, so far none of these studies have employed multi-
select experimental instruments or used secondary data sources to determine the substitution and
complementarity patterns underlying consumer preferences and demand for FAFH across different
dining settings. To close this gap in the literature, we implement a food menu basket-based choice
experiment (FM-BBCE) approach to reflect two commonly used dining settings: in-restaurant

dining and food delivery.
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3. Material and Methods
3.1 The FM-BBCE Experiment

In our FM-BBCE, we asked respondents to choose the dish or combination thereof that they would
most likely order given the 21 available menu items and corresponding prices. Following what can
be found in standard DCEs, respondents also had the option to indicate that they would not order

any of the offered dishes (see Figure 1.1).

We grouped the selected dishes into six appetizers (mozzarella sticks, spinach artichoke
dip, crab cakes, onion rings, chicken wings, avocado toast), nine main entrées (beef burger,
salmon, medium pizza, plant-based burger, Caesar salad, steak, full rack of ribs, vegetarian
fettucine alfredo, chicken sandwich) and six side dishes (fries, mac and cheese, broccoli, bread,
side salad, baked potato). Each individual dish was offered at three dish-specific price levels across
the choice questions, i.e., across the choice questions the dish was accompanied by one of three
price levels. We selected the items using a three-step process. First, we consulted existing literature
on popular U.S. restaurant dishes based on notoriety, order volume, and survey results. In a second
step, we then narrowed the selection of items derived in step one down to offer a reasonable
balance of high- and low-calorie items as well as plant- and meat-based alternatives. Lastly, we
confirmed our selection by consulting several menus from each of the four U.S. census regionsin
both rural and urban settings. We also used this last step to determine the three price levels
employed in the experiment. The lowest and highest prices found across the regions were used to
form the approximate upper and lower limit of the price levels. To reduce the mental load for

respondents, we kept the distance between prices for dishes categorized as appetizers, entrees, and

11



sides equidistant, meaning for all appetizers the difference between price levels was $4, for entrees

it was $5, and for side dishes $22.

This combination of prices and food items results in a full factorial design of 32! possible
price combinations or possible menus. We used an orthogonal fractional factorial design to reduce
the full factorial design to 72 food basket-choice questions grouped into eight blocks, and
respondents were randomly assigned to one block. Hence, during the experiment respondents were

presented with 9 choice questions, each asking them to freely compose their FAFH meal.

2 The item-specific price levels canbe foundin Table Al.1 in the Appendix.

12
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3.2 Dining Settings

In the first FM-BBCE setting (which we will call Restaurant), we asked respondents to make their
order as if they were dining in a restaurant. In the second FM-BBCE setting (which we will call
Delivery) we framed the choice scenario as respondent’s ordering food for delivery. Assignment
to Restaurant vs. Delivery was conditional on respondent’s having ordered food in the respective
setting. This means, we assigned respondents who indicated to have only ordered food for delivery
automatically to the Delivery setting, while we grouped respondents that only ordered food in a
restaurant into the Restaurant setting. If respondents stated to have ordered food in both settings,

then the assignment was random. Each respondent was assigned to only one experiment.

In an effort to increase the realism of the choice questions and to create tangible differences
between the settings, we made slight adjustments to the wording of the general choice experiment
and individual choice question instructions across the experiments. These changes only affected
the general scenario description (see Figures Al.1 and Al.2 in the Appendix). In addition, we
adjusted the menu header accompanying each choice question to read “Restaurant Menu” in the

Restaurant setting, while the header in the Delivery setting read “Delivery Menu”.

3.3 Survey Design and Sampling Procedure

We collected our data through an online survey of 2032 respondents. The survey was implemented
in  Qualtrics (https://www.qualtrics.com) and the sample was obtained from Dynata
(https://www.dynata.com/) a leading provider of survey samples®. To qualify for participation in
the study, respondents had to have ordered food for delivery and/or eaten at a restaurant in the last
three months. We also restricted participation to respondents that were at least 18 years old. To

ensure that the sample approximately matched the U.S. population in terms of age, gender, and

3 The pre-registration protocol of the survey can be found here: https://aspredicted.org/ZSB_PHY.
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income we integrated sample quotas into the data collection based on screening questions at the

beginning of the survey.

After answering the screening questions, respondents provided some information about
their consumption and expenditure habits for FAFH before they were assigned to one of the above-
mentioned settings. Immediately after the assignment, we integrated a scene setting section into
the survey. The purpose of this section was to ensure that respondents were mentally engaged in
the setting presented to them in the FM-BBCE they were assigned to. Specifically, we presented
respondents with word association questions, a heat map, and an image selection question focusing
on themes related to the setting they were assigned to. For example, we asked respondents in the
Restaurant setting to indicate what they think when hearing “Restaurant Dining”, while we
requested respondents in the Delivery setting to state what they think upon hearing “Food

Delivery”.

This section was then followed by the choice exercise. At the beginning of the choice
exercise, we gave respondents instructions on how to answer the following questions and reminded
them of how much they usually spend on FAFH in the presented setting and how much they spent
last time*. We did not impose a budget on respondents based on those values as this would be
unrealistic compared to what a consumer might experience/do in a non-hypothetical scenario. A
short version of the instructions was provided before each choice question. A detailed breakdown
of the choice experiment and individual choice question instructions can be found in the Appendix,
Figures A1.1 and A1.2%. We summarized some key demographics and basic average expenditure

information of our sample in Table 1.1

4 These values had been derived in consumption and expenditure habits section of the survey.
5 A full transcript of the survey questionnaire is available upon request.
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Table 1.1 Sample Demographics

Description?® Setting
Combined Restaurant Delivery
Female 1 if female; 0 if male 0.52 0.52 0.53
Age Age in years (Mean) 51 53 50
College 1 if obtained college 0.47 0.48 0.47
degree; O otherwise
Income
Low Income 1 if household income 0.63 0.62 0.64
below $75,000; 0
otherwise
High Income 1 if household income 0.37 0.38 0.36
above $75,000; 0
otherwise
Area of Residence
Rural 1 if respondent lives in 0.24 0.24 0.24
rural area; 0 otherwise
Suburban 1 if respondent lives in 0.51 0.50 0.52
suburban area; 0
otherwise
Urban 1 if respondent lives in 0.25 0.26 0.24
urban area; 0 otherwise
Average weekly expenditure on FAFHP
In-Restaurant In US$ $40.20 $40.31 $40.07
Dining
Food Delivery In US$ $29.92 $30.87 $29.16
Cost of last FAFH meal®
In-Restaurant In US$ $29.41 $28.62 $30.43
Dining
Food Delivery In US$ $24.90 $23.84 $25.76
Respondents per Experiment 2032 1052 980

2Values presented are the mean or respective median.
® The displayed amounts were derived from all respondents who had indicated to have
consumed FAFH in the respective setting

Our sample mostly aligns with the U.S. population. The higher average age compared to

the U.S. median age of 38.5 years is likely a result of the imposed age restriction in our sample
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(respondents had to be at least 18 years of age to participate) and corresponds to other studies using
choice experiments (e.g., Loureiro and Umberger 2007; Kilders and Caputo 2021). The same can
be said for the comparably higher educational attainment of our sample (47% college educated

respondents vs. a national average of 37%).

Looking at the weekly expenditures on FAFH we see that respondents spend on average
$10.28 more per week on in-restaurant dining relative to ordering food for delivery from a
restaurant. When looking at the last meal consumers ordered, the difference between what they
paid and the basket they formed is $4.50. There are no significant differences in spending between
the two settings®. Not displayed in Table 1.1 but mostly in line with the 2020 U.S. Bureau of Labor
Statistic data on FAFH consumption (Paulin 2020), we find that our respondents preferred
restaurants over alternative locations (e.g., fast food places and cafes) for dining out (89.33%) and
ordering food for delivery (80.87%). This can be seen as validation for framing the choice

questions as respondents ordering food from a restaurant.

4. Data Analysis

The FM-BBCE data from each setting were analyzed using a MVL model. In our approach, we
follow earlier work by Song and Chintagunta (2006) and Kwak et al. (2015) as well as the
applications by Richards et al. (2018) and Caputo and Lusk (2022). We selected the model due to
its ability to handle the substantially increased computational burden of the free choice format and
the integration of conjoint effects, which cannot be handled by using conventional random utility

models such as the Multinomial Logit (MNL) or Random Parameter Logit (RPL) model.

6 Please note that the expenditures were only derived for respondents that indicated to have consumed FAFH in the
respective setting in the last three months earlier in the survey. Only 8.71% and 1 2.80% of respondents indicated to
not have ordered food for dining-in or fordelivery in the last three months, respectively.
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The MVL model is based in random utility theory (McFadden 1973, Hanemann 1984) and
Lancaster theory of consumer demand (Lancaster 1966), meaning utility can be separated into a
systematic and random part: U,;, = V,, + €,5- We model the systematic part of respondent n’s

utility from order b, V,,;,, as a discrete, second-order Taylor series approximation, where:
Vo = 2521 Upjx;+ 0.5 Z§=1 Ziij YjkXj Xi (1)

The baseline utility of item j for respondent n is signified by 9,,;. The accompanying dummy
variable x; equals 1 if the specific menu item j was added to the order and 0 if the item is absent.
The utility-affecting interaction between the different items selected for the food order is described
by the parameter y;i, i.e., the parameter captures the interdependence (complementarity and
substitution) in demand between the items. We can interpret y;;, > 0 as an increase in item j’s
utility, when the respondent also orders item k, while y;;, < 0 means that the goods are acting as

substitutes for one another. A value of 0 indicates that j’s utility is invariant to k’s presence or

absence. Taking a closer look at 9,,; in equation (1), we can disassemble the parameter into a
function of additional variables such as the item’s price p; and individual-specific factors, which

are captured in the vector X,, below:
Unj = aoj + Bp; + Xu6; (2)
where, a ;, B, and &; are the corresponding parameters.

Given these elements of equations (1) and (2), and assuming it holds that ¢,,;, isi.i.d. extreme value

type 1, the probability of order b being composed can then be derived using the standard MNL

specification (Train 2009; Richards and Bonnet 2018):
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Vn
Prob[n chooses basket b] = % (3)
Zb=1e nb

However, since we not only estimate the selection of a single item out of several alternatives but
instead evaluate the probability of ordering a combination of up to 21 items to compose a meal,

we need to integrate the restrictionthat y;; = 0 and y;;, = y,; to accommodate the more than B =

221 = 2,097,152 possible orders and ensure the identification of the model. This restriction
follows earlier results by Besag (1974), Russell and Petersen (2000), and the recent applications
by Richards et al. (2018). With this restriction, we can rewrite the model in terms of conditional
probabilities and estimate a series of J logit models with cross-equation restrictions (Richards et

al. 2018). Accordingly, the model can be expressed as follows:

an

Prob[n orders option j as part of the meal] = 1iezni (4)

where z,,; = U, + Z{#]- YjkYnk» With y,, = 1 ifitem k is added to the basket and zero otherwise.

This set-up allows us to derive the total probability of ordering item j by summing across all the
meals that contain j. These probabilities were then utilized to derive arc-elasticities of the
individual items. To derive the elasticities, we followed the standard procedure for standard

discrete choice experiments as outlined in Hensher et al. (2015).

5. Descriptive Results of the FM-BBCE

To begin with, we took a closer look at differences in the specific items ordered by consumers.
Specifically, we looked at how many items respondents added to their order in the choice exercise
in total and by course. Overall, we find that respondents ordered 2.70 and 2.92 items on average
in the Restaurant and Delivery setting, respectively. Possibly, the selection of more items on
average in the Delivery setting could be motivated by consumers typically being able to order more

food in a restaurant if they feel like they are not sated, while this is not as easily possible if food is
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ordered for delivery. The fact that more than one item was ordered per course can also be seen as
an indication for the validity of our approach particularly as it hints at underlying cross-course
consumption patterns. The difference in the total number of items ordered predominantly stems
from a lower order frequency of appetizers in the Restaurant setting, where 0.60 appetizers were
ordered on average per choice question compared to 0.72 appetizers in the Delivery setting. A
basic statistical test of equality of means reveals that the difference for total number of dishes
ordered and number of appetizers ordered are indeed significant at the 1% level. The differencein
entrees ordered is significant at the 5% level, with more entrees being ordered on average when
the setting asked respondents to order food for delivery. There is no significant difference between
the number of sides ordered in either dish. For each course, the standard deviation ranges from
0.74 to 0.99, which highlights a substantial spread of the number of itemsadded to the order. We
see this variation as a further indication that the FM-BBCE approach holds substantial value in its

applicationto this context.

Following the analysis of total order volume, we looked at the probability of each item
being ordered as part of the meal in each setting (see Figure 2). We find that mozzarella sticks,
and avocado toast are the most and least popular appetizers, respectively, in both the Restaurant
(added to around 17% vs. 5% of orders) and Delivery (added to around 20% vs. 5% of orders)
settings. This selectionaligns with arecent New York Times article that proclaimed the resurgence
of mozzarella sticks as a popular food (Krishna 2021) and DoorDash’s 2021 report on popular
game day eats, which was headed by mozzarella sticks (DoorDash 2021). The second most popular
game day food according to the delivery platform are boneless chicken wings, which also
corresponds to our results, where chicken wings were selected in almost 16% of all orders in the

Delivery setting. For the Restaurant setting onion rings are the second most popular order (12.5%).
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Differences across the dishes are significant for all appetizers except the spinach artichoke dip and

the avocado toast.

0.00%  5.00% 10.00% 15.00% 20.00% 25.00% 30.00%

Mozzarella Sticks — p—————— () 3306
Onion RiNGS  ——— 1 1570/
Spinach Artichoke Dip  ——— | 5400
Chicken Wings  m———— 16 21%
Cauliflower Wings p——’ & 760,
Avocado Toast pm %826,
Beef Burger 23 16
Steak  ———— 77 (150020 /0
Chicken Sandwich | ————— /] G 350
Medium Pizza  ————— 19 120/
Caesar Salad  p—— 0 055/ 70
Salmon  — 7805 90%
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Plant-Based burger -3
Fettucine Alfredo o Y67
TS | ] D405
Side Salad  —————————————— 1) G20, 200
Baked Potato | m— T 153/ 00 /0
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Figure 1.2 Probability of item being selected
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For entrees, we only find significant differences between the settings for four of the nine
entrees (steak, chicken sandwich, medium pizza, salmon). Both the chicken sandwich and the pizza
are more frequently ordered in the Delivery setting (13% vs. 16% and 11% vs. 19%, respectively).
According to DoorDash (2020), fried chicken sandwiches were the second most popular dish in
2020, while GrubHub reported in 2014 that pizza is among the most beloved foods on their
platform (GrubHub 2014a). Meanwhile, steak is the second most popular dish in the Restaurant
setting with around 16% of respondents choosing to order steak. The only dish more popular is the
beef burger which holds the top spot in both settings with around 23%. According to the website
Beef2Live (2021a), beef in restaurants is most commonly served as a burger (72%) followed by

steak (9%).

As for the side dishes, fries were added to around 28% of orders in both settings, making
them the most popular side itemin our list. A side salad is the second most popular item, albeit it
is ordered substantially more in the Restaurant setting (25%) compared to the Delivery (21%) one.
Both results again correspond to Grubhub’s 2014 report (GrubHub 2014a). All other sides, except
mac and cheese are also more commonly ordered by respondents presented with the in-restaurant
dining setting. We also found that the no-purchase option was selected significantly less in the
Restaurant setting (4%) compared to the Delivery one (10%). Possibly, this stems from
respondent’s ability to easily choose another restaurant to order for delivery from, while dining in
a restaurant involves a certain level of commitment. Taken together, the descriptive results reveal
several significant differences between the two settings, which aligns with our overarching

hypothesis that the dining setting significantly impacts food choices.
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6. Results of MVL Model

Following the evaluation of the choice data in a purely descriptive manner, we now describe the
results derived through the MVL model’. The model was specified to incorporate baseline, cross-
utility effects and a vector of demographic variables as specified in equation (2)8. We first
conducted a likelihood ratio (LR) test testing the null hypothesis of preference equality across
choice settings (restaurant dine-inand delivery). To this end, we estimated two segmented models,
one for each choice setting (restaurant dine-in and delivery), as well as a pooled model merging
the choice data from the Restaurant and Delivery experiments. We then computed the LR test
statistic® (see Table 1.2), which suggests that the hypothesis of equality of choice responses across
the restaurant and delivery experiments is strongly rejected ()(2342 = 386.1252; p < 0.01). This
evidence indicates differences in choice behavior across choice settings. In the following sub-

section, the results of the Restaurant and Delivery experiments are discussed separately.

Table 1.2 Likelihood Ratio Test

Pooled Segmented
Model Restaurant Delivery
# of Parameters 343 343 343
# of Choices 18,279 9,459 8,820
Log-Likelihood -127,839 -62,712 -63,075
LR statistic 4,104
Degree of Freedom 342
P-Value <0.01

"We estimated additional models, e.g., with only the baseline utility or just the baseline and cross-utility effectsas
well as models assuming individual price parameters or course specific price parameter. Given the model fit criteria,
we selected the model incorporating a single price parameter, the baseline and cross-utility effects, as well as
demographic effects.

8We limited our inclusion of demographic variables to some of the key indicators of differences in consumption
patterns given thateach newly included variable adds 21 additional parameters. We chose to incorporate five different
dummy variables: gender, education, income, and area of residence (rural & suburban relative to urban), as described
in Table 1.3.

9The LR statistic is —2[LLp, — LL¢] which is distributed y 2 with K(E — 1)degrees of freedom, where LL , is the log
likelihood value for the pooled model, LL, is the sum of the log likelihood values of the two segmented MVL models
from each choice setting, K is the number of restrictions, 343, and T is the number of experiments, 2.
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6.1 Restaurant Setting

The baseline utility estimates of Model 3 are reported in Table 1.3. As expected, the price
coefficientis negative and significant, which means that higher prices are associated with a lower
order probability. Looking then at the baseline utility levels of the different items, signified by

a, ;, we find a large consistency with what we showed in Figure 1.2. For example, the plant-based

burger who was the second least chosen alternative, has the lowest utility (-1.557). This also aligns
with the findings by Van Loo et al. (2020) and Caputo et al. (2022), who found that on average
consumers prefer traditional beef options over the plant-based alternatives. Thus, it appears that
while some respondents might have integrated plant-based meat alternatives in their diets, the
average respondent still prefers traditional protein options when dining at a restaurant. This
matches our finding that among the entrees all plant-based options are less preferred than the
available meat options except for Caesar Salad, which is the third most popular dish with a baseline
utility of -0.113. The baseline utility of the fries (-1.058) and side salad (-0.826) is especially high
among the side dishes, even exceeding that of some of the entrees. This emphasizes the importance
some side dishes hold in the composition of a meal and also shows that considerations of FAFH
should not only be limited to the main protein component of the meal. Further in line with the
choice probabilities shown in Figure 1.2, we estimate the highest baseline utility among appetizers
for chicken wings (-1.703) and mozzarella sticks (-1.812). Interestingly, the preference ranking
among the items places all appetizers below the entrees, which could be seen as an indication of

the importance of entrees in consumers’ minds.
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Table 1.3 Baseline Utility Estimates from the MVL Model — Restaurant Setting

Constant Female  College LowIncome  Rural  Sub-urban Price
Appetizers
Mozzarella Sticks -1.812*  0.232*  -0.059 -0.037 -0.069 -0.239*  -0.099*
(0.100) (0.062) (0.066) (0.067) (0.083) (0.072) (0.002)
Spinach Artichoke Dip -2.120*  0.683*  0.251* -0.292* -0.120 -0.426*  -0.099*
(0.116) (0.074) (0.077) (0.076) (0.096) (0.082) (0.002)
Cauliflower Wings -1.983*  0.093 0.232* -0.267* -0.363*  -0.692*  -0.099*
(0.137) (0.089)  (0.096) (0.095) (0.117) (0.098) (0.002)
Onion Rings -2.038*  -0.123 0.080 0.062 -0.033 -0.290*  -0.099*
(0.110) (0.069) (0.073) (0.074) (0.092) (0.080) (0.002)
Chicken Wings -1.703*  -0.116 -0.149 -0.098 -0.430*  -0.404*  -0.099*
(0.114) (0.073) (0.078) (0.079) (0.100) (0.082) (0.002)
Avocado Toast -2.568*  0.565* 0.147 -0.175 -0.766*  -0.720*  -0.099*
(0.163) (0.108) (0.114) (0.114) (0.149) (0.114) (0.002)
Entrees
Beef Burger 0.079 -0.334*  -0.145 -0.097 0.044 -0.026 -0.099*
(0.104) (0.065) (0.069) (0.071) (0.089) (0.077) (0.002)
Plant-Based burger -1.557*  0.141 0.288 0.009 -0.713*  -0.999*  -0.099*
(0.146)  (0.095) (0.104) (0.105) (0.123) (0.105) (0.002)
Chicken Sandwich -0.283*  -0.137  -0.178* -0.224* -0.040 0.047 -0.099*
(0.114) (0.071) (0.076) (0.078) (0.099) (0.083) (0.002)
Caesar Salad -0.113 0.123 -0.161* -0.324* -0.159 0.044 -0.099*
(0.119) (0.076)  (0.080) (0.081) (0.107) (0.087) (0.002)
Salmon -0.417* -0.238*  0.296* -0.145 -0.215 0.089 -0.099*
(0.136) (0.083) (0.087) (0.088) (0.121) (0.096) (0.002)
Steak 0.066 -0.429*  0.013 -0.271* 0.003 -0.003 -0.099*
(0.115) (0.069) (0.073) (0.074) (0.096) (0.080) (0.002)
Ribs (full rack) -0.391* -1.032* -0.004 -0.058 0.057 0.070 -0.099*
(0.138) (0.089)  (0.091) (0.093) (0.119) (0.099) (0.002)
Fettucine Alfredo -0.972*  0.470* 0.078 0.042 -0.171 -0.117 -0.099*
(0.145)  (0.094) (0.095) (0.099) (0.123) (0.104) (0.002)
Medium Pizza -0.511*  -0.099 -0.104 -0.145 -0.019 0.043 -0.099*
(0.116) (0.072) (0.077) (0.078) (0.100) (0.084) (0.002)
Sides
Fries -1.058*  -0.096  -0.096* -0.035 0.048 0.116* -0.099*
(0.088)  (0.056) (0.06) (0.061) (0.078) (0.066) (0.002)
Mac and Cheese -2.057* -0.138*  -0.147 0.218* 0.080 -0.009 -0.099*
(0.112) (0.071) (0.077) (0.079) (0.096) (0.083) (0.002)
Broccoli -2.117*  0.249*  0.268* 0.225 -0.130 -0.040 -0.099*
(0.103) (0.065)  (0.068) (0.07) (0.091) (0.075) (0.002)
Bread -2.757*  0.053 0.068 -0.003 0.076 0.085 -0.099*
(0.2122) (0.077)  (0.081) (0.082) (0.107) (0.089) (0.002)
Side Salad -0.826*  0.032 0.221* -0.099 0.193* 0.189* -0.099*
(0.083) (0.052) (0.054) (0.056) (0.073) (0.062) (0.002)
Baked Potato -1.556*  0.080 -0.234* 0.001 0.039 0.217* -0.099*
(0.101) (0.064) (0.067) (0.069) (0.091) (0.076) (0.002)
Opt-Out
No-Order -3.022*  -0.240 -0.188 0.52* 0.041 -0.474 -0.099*
(0.150) (0.103) (0.111) (0.123) (0.129) (0.122) (0.002)

Note: Numbersin parenthesesare standard errors; * denotes significance at the 5% level or higher.
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The baseline utility should be considered in context to the demographic variables included
in the model. In this regard, the constants can be understood as the utility of an item if all
demographics and price effects are equal to zero. As can be seen in Table 1.3, we find that females
tend to order significantly more of several plant-based items such as mozzarella sticks (0.232),
spinach artichoke dip (0.683), avocado toast (0.565), and vegetarian Fettucine Alfredo (0.470).
Similarly, females order less of most meat-based entrees (beef burger, salmon, steak, and ribs).
This difference aligns with the findings by Grubhub (2014). Respondents that were at least college
educated had a higher preference for the side salad (0.221), broccoli (0.268), cauliflower wings
(0.232), and salmon (0.296) which could indicate a higher preference for items that are often
considered to be healthy. Looking at income, which is often closely related to education, we find
that respondents with a household income below $75,000 were more likely to not order anything
when eating in a restaurant (0.520), which could be indicative of their financial constraints. It can
also be seen as a confirmation of prior studies’ results that FAFH is considered a normal good (see
e.g., Okrent and Alston 2012), i.e., people with higher income spend a higher share of their income
on FAFH than FAH compared to lower income households. Meanwhile, respondents living inrural
and especially suburban areas among other things had a lower preference for cauliflower wings
(rural: -0.363, suburban: -0.692) or plant-based burgers (rural: -0.713, suburban: -0.999) relative
to urban respondents. This result suggests that urban consumers are more open towards or
accustomed to plant-based alternatives than their counterpart. In addition, suburban consumers
generally displayed a lower utility for all appetizers included in the menu relative to urban
consumers. Possibly, this can be interpreted as suburban consumers putting more emphasis on

other sections of the menu than the appetizers.
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With a better understanding of the general preferences for the different items, we then
wanted to take a closer look at the substitution and complementarity patterns between the items.
We did so by first evaluating the cross-utility effects of the different items*®. We find that within
courses most cross-utility effects are negative, which suggests that the items of one course
constitute substitutes of one another. For example, we observe significant negative cross-utility
effects between all entrees especially the beef burger and the chicken sandwich (-2.769) and the
plant-based burger (-2.337), which display the largest negative cross-utility effect. This suggests
that most sandwich/burger type dishes are direct substitutes of one another within a utility space.
As expected, the cross-utilities between the entrees and most appetizers and side dishes are
positive, with the most prominent pairing being the fries and the beef burger (2.094). Similar
patterns can be observed for both the appetizers and the sides, as cross-utilities withinacourse are

mostly negative, but positive across courses.

While providing useful insights, the cross-utility effects are insufficient to fully decide
whether an item constitutes a demand complement or substitute (Richards et al. 2018). Thus, we
derived the own- and cross-price elasticities of the different menu items from the cross-utilities,
which allow us to see which items are demand substitutes and complements. The results are

reported in Table 1.4.

As can be seen, the own and cross-price elasticities reveal a rich set of complementarity
and substitution patterns across items and courses. Looking first at the own-price elasticities, we
observe that all entrees aside from the beef burger are elastic in demand, especially the salmon (-
1.817). Outside of the entrees, only the avocado toast (-1.024) has an own-price elasticity >|1|. The

elastic demand might be due to the product being considered a relative luxury good. Even at the

10 Table A1.2 in the Appendix report the cross-utility estimates for the Restaurant setting.
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retail level, Ambrozek et al. (2019) found that the own-price elasticity of avocados ranged from -
0.71 up to -1.64 depending on the U.S. region. The somewhat processed avocado toast in our
hypothetical restaurant menu falls in between this range. Comparing the own-price elasticity of
the appetizers with that of the sides, it is easily noticeable that all side options are less elastic than
the appetizers with fries (-0.246) showing the lowest change in demand relative to price changes.
This result suggests that consumers regard each course and its role in the order composition

differently.

Turning to the cross-price elasticities, as expected, the no-buy option represents a substitute
to all menu items, meaning that as the items’ prices increase, the probability of the no-order option
being selected also increases. This pattern is particularly pronounced for the steak (0.409) and the
beef burger (0.355), which corresponds with their popularity. It could indicate that respondents
who have a high preference for either of those two entrees will forego ordering anything if their
price is unacceptable. Furthermore, in line with the previously observed cross-utility effects, we
find that most entrees are demand substitutes of one another, with the substitution effects being
most pronounced for the beef burger. In fact, the only complements of the beef burger are
mozzarella sticks (-0.135), onion rings (-0.198) and fries (-0.234). This corresponds to the
preferred side dishes for beef patties reported by Beef2Live (2021b), which were headed by French
fries. Other entrees show more extensive complementarity patterns with other dishes. This is
particularly true for the steak and ribs, which are complemented by most appetizers and side dishes,
although to a lesser degree than the beef burger. The side dishes themselves vary significantly in
the extent to which they are either complements or substitutes of other dishes. Broccoli, and bread
are slight complements of most dishes, while fries are substitutes for all side dishes and most other

items.
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Table 1.4 Own- and Cross-Price Elasticities at Mean Demographics and Prices — Restaurant Setting

Changein Price of...

Changein

Quantity 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
of:

1 Mozzarella  -0.726*  0.035*  0.030* 0.010*  -0.017* 0.016*  -0.141* -0.052*  -0.031* 0.018*  -0.003 -0.008 -0.008 0.002 -0.146*  -0.066*  -0.028* 0.014*  -0.017*  0.023*  0.015*
Sticks (0.018)  (0.005)  (0.004)  (0.005)  (0.007)  (0.003)  (0.012)  (0.008)  (0.01) (0.007)  (0.01) (0.014)  (0.009)  (0.006)  (0.011)  (0.004)  (0.003)  (0.003)  (0.003)  (0.004)  (0.003)
2 illftlinc?]?ke 0.051* -0.876*  0.022* 0.035* -0.019*  0.002 0.069* -0.156* -0.026*  -0.021*  -0.042*  -0.15* -0.06* -0.035*  -0.018 0.011* -0.062*  -0.024*  -0.02* -0.007 -0.012*
Dip (0.007)  (0.022)  (0.005)  (0.005)  (0.008)  (0.004)  (0.013)  (0.014)  (0.013)  (0.01) (0.014)  (0.021)  (0.013)  (0.01) (0.011)  (0.005)  (0.005)  (0.004)  (0.003)  (0.005)  (0.004)
3 Cauliflower 0.067* 0.033* -1.012* 0.058* -0.015 -0.047*  0.183* -0.191* -0.163*  -0.088*  -0.009 -0.055* -0.085*  -0.002 0.004 0.03* -0.032*  -0.09* -0.006 -0.014*  -0.01
Wings (0.009)  (0.007)  (0.025)  (0.006)  (0.01) (0.008)  (0.014)  (0.018)  (0.019)  (0.014)  (0.017)  (0.023)  (0.019)  (0.011)  (0.014)  (0.006)  (0.006)  (0.007)  (0.004)  (0.006)  (0.006)
4 Onion 0.016* 0.038* 0.042* -0.688*  0.015* 0.014* -0.2* 0.003 -0.036*  0.029* -0.007 -0.027 -0.035*  0.023* -0.055* -0.028*  -0.011*  0.006 -0.019* 0.004 0.007
Rings (0.007)  (0.006)  (0.004)  (0.017)  (0.006)  (0.004)  (0.014)  (0.007)  (0.012)  (0.008)  (0.012)  (0.017)  (0.011)  (0.007)  (0.011)  (0.004)  (0.004)  (0.003)  (0.003)  (0.004)  (0.004)
5 Chicken £0.023*  -0.017*  -0.009 0.013*  -0.964*  0.007 0.027*  -0.08* -0.075*  -0.02* -0.026 -0.139*  -0.062*  0.003 -0.131*  -0.025*  -0.064*  -0.003 0.023*  -0.003 -0.017*
Wings (0.009)  (0.008)  (0.006)  (0.005)  (0.024)  (0.004)  (0.013)  (0.011)  (0.014)  (0.01) 0.014)  (0.02) (0.014)  (0.009)  (0.014)  (0.005)  (0.005)  (0.004)  (0.003)  (0.005)  (0.005)
6 Avocado 0.057*  0.006 -0.076*  0.031*  0.019 -1.04* 0.209*  -0.135*  -0.043* -0.109* -0.066*  -0.104*  -0.091*  -0.043* -0.029 0.038*  -0.010 -0.046*  -0.02* -0.039*  -0.055*
Toast 0.011)  (0.01) (0.012)  (0.008)  (0.011)  (0.026)  (0.015)  (0.019)  (0.02) (0.019)  (0.022) (0.032)  (0.023)  (0.015)  (0.018)  (0.006)  (0.006)  (0.007)  (0.005)  (0.009)  (0.008)
7 Beef 0.073*  0.024*  0.043* -0.065*  0.01* 0.03* 0.867*  0.064* 0.143*  0.098*  0.117*  0.222* 0.094*  0.079*  0.042* -0.105*  0.000*  0.03* 0.009* 0.035*  0.038*
Burger (0.006)  (0.005)  (0.004)  (0.005)  (0.005)  (0.003)  (0.023)  (0.005)  (0.007)  (0.005)  (0.008)  (0.011)  (0.006)  (0.005)  (0.007)  (0.004)  (0.003)  (0.002)  (0.002)  (0.003)  (0.003)
8 Plant-Based -0.089*  -0.181*  -0.148*  0.004 -0.101*  -0.065*  0.21* -1.382*  0.047*  0.061*  0.041*  0.023 -0.024 0.044*  -.0.066* -0.021*  -0.096* -0.015*  0.002 -0.017*  0.011*
burger (0.013)  (0.014)  (0.013)  (0.008)  (0.014)  (0.009)  (0.013)  (0.034)  (0.014)  (0.009)  (0.015)  (0.023)  (0.016)  (0.008)  (0.017)  (0.006)  (0.008)  (0.006)  (0.004)  (0.007)  (0.005)
9 Chicken 0.025*  -0.015*  -0.06* 0.019*  -0.045*  -0.01* 0.227*  0.022* -1.278*  0.061*  0.113*  D0.152* 0.015 0.049*  0.031* -0.03* 0.029*  -0.011*  0.02* 0.017*  0.006
Sandwich (0.008) (0.007) (0.007) (0.006) (0.008) (0.005) (0.011) (0.007) (0.033) (0.007) (0.009) (0.014) (0.01) (0.006) (0.01) (0.004) (0.004) (0.004) (0.002) (0.004) (0.004)
10 Caesar 0.021*  -0.016* -0.045* 0.021*  -0.017*  -0.035* 0.217*  0.041* 0.086*  -1.238*  0.059*  0.082* 0.054*  0.015*  0.074* 0.048*  0.009*  -0.018* -0.038*  0.066*  0.001
Salad (0.008)  (0.008)  (0.008)  (0.006)  (0.009)  (0.006)  (0.011)  (0.006)  (0.01) (0.031)  (0.011)  (0.016)  (0.01) (0.008)  (0.01) (0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)
11 Salmon -0.002 -0.026*  -0.004 -0.004 -0.018 0.017%  0.212*  0.022* 0.129*  0.048*  -1.792*  0.166* 0.087*  0.062*  0.032* 0.057*  0.009*  -0.08* -0.017*  -0.058*  -0.019*
aimo (0.01) (0.009)  (0.007)  (0.007)  (0.009)  (0.006)  (0.012)  (0.008)  (0.01) (0.009)  (0.045)  (0.015)  (0.009)  (0.007)  (0.012)  (0.005)  (0.004)  (0.006)  (0.004)  (0.006)  (0.005)
12 Steak -0.004 -0.05* <0.012*  -0.008 -0.051*  -0.014*  0.212*  0.007 0.092*  0.035*  0.088*  -1.637*  0.054*  0.064*  0.031* 0.019*  -0.009*  -0.027*  -0.011*  -0.04* -0.113*
0.007)  (0.007)  (0.005)  (0.005)  (0.007)  (0.005)  (0.011)  (0.007)  (0.009)  (0.007)  (0.008)  (0.042)  (0.008)  (0.006)  (0.008)  (0.004)  (0.003)  (0.004)  (0.003)  (0.005)  (0.005)
13 Ribs (full -0.009 -0.045%  -0.042*  -0.024*  -0.05* 0.028*  0.199*  -0.015 0.021 0.052*  0.102*  D.12* -1.818*  0.048*  0.025* 0.01 -0.03* -0.026*  0.001 0.012*  -0.039*
rack) (0.01) (0.01) (0.01) 0.008)  (0.011)  (0.007)  (0.012)  (0.01) (0.013)  (0.009)  (0.011)  (0.017)  (0.045)  (0.008)  (0.012)  (0.005)  (0.005)  (0.005)  (0.003)  (0.006)  (0.006)
14 Fettucine 0.003 -0.037*  -0.001 0.023*  0.003 0.019*  0.24* 0.04* 0.094*  0.021*  0.105*  0.203* 0.069*  -1.374*  0.073* 0.074*  0.015*  -0.017*  -0.05* 0.027*  0.015*
Alfredo (0.01) (0.01) (0.008)  (0.007)  (0.01) 0.007)  (0.013)  (0.007)  (0.011)  (0.01) 0.011)  (0.016)  (0.011)  (0.034)  (0.011)  (0.005)  (0.004)  (0.005)  (0.005)  (0.007)  (0.005)
15 Medium -0.133*  -0.011 0.002 -0.031*  -0.089*  -0.007 0.074* -0.035* 0.034* 0.059* 0.031* 0.057* 0.02* 0.042* -1.398* -0.006 -0.025*  0.024* -0.021* -0.008 0.029*
Pizza (0.01) (0.007) (0.006) (0.007) (0.01) (0.005) (0.012) (0.009) (0.011) (0.008) (0.011) (0.016) (0.01) (0.007) (0.035) (0.005) (0.004) (0.003) (0.003) (0.005) (0.004)
16 Fries -0.085*  0.009* 0.018* -0.023*  -0.024*  0.014* -0.264*  -0.016* -0.048*  0.054* 0.079* 0.049* -0.012 0.061* -0.009 -0.269*  0.018* 0.039* 0.013* 0.067* 0.055*
(0.005)  (0.004)  (0.003)  (0.004)  (0.005)  (0.002)  (0.011)  (0.005)  (0.007)  (0.005)  (0.007)  (0.011)  (0.006)  (0.005)  (0.006)  (0.007)  (0.002)  (0.002)  (0.001)  (0.003)  (0.002)
17 Mac and ©0.075*  -0.111*  -0.039*  -0.019* -0.126*  -0.008 0.000 -0.149*  -0.095*  0.021*  0.025*  -0.05* -0.073*  0.025*  -0.072*  0.036*  -0.433* 0.019*  -0.001 0.05* 0.029*
Cheese 0.009)  (0.009)  (0.007)  (0.006)  (0.01) (0.005)  (0.013)  (0.013)  (0.013)  (0.009)  (0.012)  (0.018)  (0.013)  (0.007)  (0.012)  (0.004)  (0.011)  (0.003)  (0.003)  (0.004)  (0.004)
18 Broccoli 0.034*  -0.039* -0.1* 0.01 -0.005 -0.032*  0.143*  -0.022*  -0.032* -0.037* -0.21* -0.134*  -0.058*  -0.027*  0.064* 0.074*  0.018*  -0.428*  0.005* 0.016*  -0.018*
(0.006)  (0.007)  (0.008)  (0.005)  (0.007)  (0.005)  (0.011)  (0.008)  (0.011)  (0.009)  (0.017)  (0.018)  (0.012)  (0.008)  (0.008)  (0.004)  (0.003)  (0.011)  (0.002)  (0.004)  (0.004)
19 Bread -0.069*  -0.056*  -0.011 -0.049*  -0.07* 0.023*  0.074*  0.004 0.103*  -0.138*  -0.074*  -0.095*  0.002 0.13* -0.096*  0.041*  -0.002 0.008*  -0.356*  -0.005*  -0.028*
0.011)  (0.009)  (0.007)  (0.008)  (0.01) (0.006)  (0.014)  (0.008)  (0.009)  (0.014)  (0.016)  (0.022)  (0.012)  (0.013)  (0.014)  (0.005)  (0.004)  (0.004)  (0.009)  (0.005)  (0.005)
20 Side Salad 0.029*  -0.006 -0.008*  0.004 -0.003 0.014*  0.086*  -0.013*  0.026*  0.074*  -0.079* -0.102*  -0.014* -0.021*  -0.011 0.066*  0.024*  0.008*  -0.002 -0.366*  -0.005
1desa (0.005)  (0.004)  (0.004)  (0.004)  (0.005)  (0.003)  (0.008)  (0.005)  (0.007)  (0.005)  (0.009)  (0.012)  (0.007)  (0.005)  (0.007)  (0.003)  (0.002)  (0.002)  (0.002)  (0.009)  (0.003)
21 Baked 0.03* -0.016*  -0.009 0.009 -0.026*  -0.031*  0.148* 0.014* 0.015 0.003 -0.041*  -0.462* -0.071*  0.019* 0.064* 0.086* 0.022* -0.015*  -0.014* -0.008 -0.414*
Potato (0.006)  (0.006)  (0.005)  (0.005)  (0.007)  (0.005)  (0.01) (0.006)  (0.009)  (0.008)  (0.011)  (0.022)  (0.011)  (0.006)  (0.008)  (0.004)  (0.003)  (0.003)  (0.003)  (0.004)  (0.011)
22 No-bu 0.165* 0.112* 0.075* 0.104* 0.123* 0.046* 0.321* 0.097* 0.202* 0.144* 0.177* 0.335* 0.151* 0.105* 0.181* 0.128* 0.062* 0.068* 0.04* 0.13* 0.082*
Y (0.006)  (0.004)  (0.004)  (0.004)  (0.005)  (0.003)  (0.012)  (0.005)  (0.008)  (0.006)  (0.008)  (0.013)  (0.007)  (0.005)  (0.007)  (0.004)  (0.002)  (0.002)  (0.002)  (0.004)  (0.003)

Note: Numbersin parenthesesare standard errors. *Indicate significance at the 5%-level or above.
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6.2 Delivery Setting

Table 1.5 reports the baseline utility estimates derived from an estimation of the data using the
specifications of Model 3. The price coefficient is again negative and significant. In contrast to the
Restaurant setting, we have a less clear preference ordering between plant-based and meat options.
For example, the plant-based burger has a higher utility than both the ribs (-1.551) and the salmon
(-2.277). We also find that the chicken sandwich (-0.835) and pizza (-0.259) are among the items
with the highest baseline utility. This corresponds to recent statistics according to fried chicken
sandwiches were the second most ordered dish on DoorDash and most ordered one on Grubhub in
2020 (DoorDash 2021; Grubhub 2020). Likewise, consumer spending on pizza delivery reached a
new record high for 2020 with $14 billion dollar (Lock 2022). Also, in line with the report by
Grubhub, we find that fries are the side dish with the highest baseline utility (-1.479) placing them

among the five most popular dishes for delivery overall.

Looking at demographic differences, we observe that females again order less of all meat-
based entrées which aligns with the findings by Grubhub (2014b). Interestingly, we also find that
females order less of the plant-based burger (-0.446) compared to their counterparts. Possibly this
indicates that males still want to order a burger via delivery but are open to substitute it with a
plant-based alternative. Preferences for plant-based alternatives are again different between urban
consumers and those living in suburbs or rural areas, with the former showing a higher preference
for both the cauliflower wings and the plant-based burger. Respondents from rural and suburban
areas were also significantly more likely to refrain from ordering anything, which could indicate

that urban consumers are less selective about their delivery food than others.
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Table 1.5 Baseline Utility Estimates from the MVL Model — Delivery Setting

Low
Constant Female College Income Rural Suburban Price
Appetizer
Mozzarella Sticks -1.810*  0.245* -0.145* 0.002 0.012 -0.179* -0.076 *
(0.104) (0.060) (0.067) (0.070) (0.083) (0.072) (0.002)
Spinach Artichoke Dip -2.167*  0.386* 0.069 -0.235* -0.034 -0.234* -0.076 *
(0.128) (0.079) (0.086) (0.087) (0.106) (0.089) (0.002)
Cauliflower Wings -1.869*  -0.198 0.239 -0.077 -0.357*  -0.696* -0.076 *
(0.131) (0.083) (0.092) (0.093) (0.112) (0.092) (0.002)
Onion Rings -2.304*  0.058 -0.115 0.276* 0.003 -0.011 -0.076 *
(0.117) (0.067) (0.074)  (0.079) (0.095) (0.082) (0.002)
Chicken Wings -1.758*  -0.136 0.176* 0.342*  -0.525* -0.487* -0.076 *
(0.12) (0.065) (0.072) (0.076) (0.090) (0.074) (0.002)
Avocado Toast -2.493*  -0.027 0.207 -0.108 -0.618*  -0.720* -0.076 *
(0.17) (0.111) (0.123) (0.124) (0.152) (0.119) (0.002)
Entree
Beef Burger -0.854*  -0.372* -0.105 -0.066 -0.062 0.035 -0.076 *
(0.108) (0.062) (0.069) (0.072) (0.089) (0.076) (0.002)
Plant-Based burger -1531*  -0.446* 0.038 -0.292* -0.568* -0.697* -0.076 *
(0.153) (0.095) (0.110) (0.110) (0.126) (0.104) (0.002)
Chicken Sandwich -0.835*  -0.256* -0.164 -0.171* -0.397* -0.186 -0.076 *
(0.112) (0.067) (0.075) (0.077) (0.094) (0.077) (0.002)
Caesar Salad -1.717*  0.354* 0.080 0.025 -0.075 -0.069 -0.076 *
(0.134) (0.080) (0.086) (0.090) (0.109) (0.092) (0.002)
Salmon -2.118*  -0.148* 0.596* -0.053 -0.607* -0.156 -0.076 *
(0.168) (0.099) (0.110) (0.109) (0.149) (0.109) (0.002)
Steak -1.224*  -0.360* 0.002 -0.041 -0.148 -0.188 -0.076 *
(0.129) (0.074) (0.083) (0.085) (0.102) (0.085) (0.002)
Ribs (full rack) -1551*  -0.615* -0.009 -0.035 -0.092 0.316* -0.076 *
(0.148) (0.086) (0.095) (0.097) (0.127) (0.101) (0.002)
Fettucine Alfredo -2.277*  0.369* 0.147 -0.013 -0.495*  -0.160 -0.076 *
(0.161) (0.097) (0.104) (0.107) (0.137) (0.107) (0.002)
Medium Pizza -0.259*  -0.035 -0.081 -0.273* 0.061 0.017 -0.076 *
(0.104) (0.059) (0.065) (0.067) (0.084) (0.072) (0.002)
Sides
Fries -1.479*  0.185* -0.092 0.247*  -0.080 -0.21* -0.076 *
(0.095) (0.057) (0.063) (0.066) (0.079) (0.068) (0.002)
Mac and Cheese -1.833*  0.265* -0.260* -0.064 -0.060 -0.306* -0.076 *
(0.108) (0.066) (0.075)  (0.077) (0.089) (0.077) (0.002)
Broccoli -2421* 0.151 0.037 0.170 -0.152 -0.107 -0.076 *
(0.12) (0.073) (0.08) (0.084) (0.103) (0.084) (0.002)
Bread -2.871*  0.209* -0.096 -0.359* -0.136 0.009 -0.076 *
(0.138) (0.083) (0.093) (0.093) (0.118) (0.096) (0.002)
Side Salad -2.007* 0.493 0.188 0.055 0.275* 0.204* -0.076*
0.1 (0.058) (0.063) (0.065) (0.083) (0.071) (0.002)
Baked Potato -1.807* 0.200 -0.398* -0.103 -0.105 -0.120 -0.076*
(0.113) (0.069) (0.077)  (0.079) (0.097) (0.082) (0.002)
Opt-Out
No-Order -2.175* -0.5626* 0.010 -0.166 0.669* 0.350* -0.076*
(0.114) (0.073) (0.080) (0.081) (0.107) (0.095) (0.002)

Note: Numbersin parenthesesare standard errors; * denotes significance at the 5% level or higher.
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To gain a deeper understanding of potential substitution and complementarity patterns, we
again considered the cross-utilities derived via the MVL model*!. We find that similar to the
Restaurant setting, the beef burger and plant-based burger have the largest negative cross-utility
(-1.685), followed by the beef burger and chicken sandwich which have a negative cross-utility of
(-1.656). Also resembling the other setting: almost all entrees share a negative and mostly
significant cross-utility. One exception are Fettucine Alfredo and the Caesar Salad with a
significantly positive utility of 0.286 meaning respondents on average derived a greater utility from
ordering both dishes. Looking at the other cross-utilities, a mostly similar picture emerges as for
the Restaurant setting, where cross-utilities are negative within courses and positive across

courses.

Nevertheless, to truly evaluate whether dishes were complements and substitutes we again
proceeded with deriving the own- and cross-price elasticities for the different dishes using the
cross-utilities. The results are shown in Table 1.6. In line with what we hypothesized above,
comparing the two settings’ elasticities reveals additional differences. For example, in terms of the
own-price elasticities of the items we notice that all items are substantially less elastic than in the
Restaurant setting, meaning that respondents are less sensitive to price changes when ordering
food for delivery. Nevertheless, as before, we can see that items in the entrée category are the most
elastic, followed by the appetizers, and finally the side dishes. We also find that salmon has the
highest own price-elasticity among all options (-1.407) and fries (-0.199) the lowest. Interestingly,
several striking differences between dining settings can be noted when looking at the cross-price
elasticities. To begin with, a large share of items recorded as demand substitutes in the Restaurant

setting act as complements in the Delivery setting. For example, Caesar salad, which was a

11 Table A1.3 in the Appendix report the cross-utility estimates for the Delivery setting.
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substitute of all other entrees in the Restaurant setting, represents a complementto all entrees but
the pizza in the delivery setting. Outside of the entrees, broccoli and side salads which
complemented several dishes in the Restaurant setting, now complement the dishes even more
extensively as they only serve as substitutes for four and two dishes, respectively. For appetizers,
onion rings complement 16 items compared to only 9 in the Restaurant setting. These differences
in substitution and complementarity pattern could partially explain the higher number of items
ordered and the corresponding higher average order price in the Delivery setting. These differences
also again emphasize how the setting can influence consumption choices meaning FAFH cannot

be viewed as just one homogenous category.

33



Table 1.6 Own- and Cross-Price Elasticities at Mean Demographics and Prices — Delivery Setting

Changein Price of...

Changein
Quantity 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
of:
1 Mozzarella  -0.529*  0.022*  0.024* -0.016*  -0.016* 0.007*  -0.125*  -0.048*  -0.061* 0.014*  -0.033*  -0.057*  -0.005 -0.016*  -0.069*  -0.046*  -0.025*  0.000 -0.019*  0.000 0.015*
Sticks (0.017)  (0.004)  (0.004)  (0.004)  (0.006)  (0.003)  (0.009)  (0.006)  (0.008)  (0.005)  (0.007)  (0.01) (0.007)  (0.005)  (0.009)  (0.003)  (0.003)  (0.002)  (0.002)  (0.003)  (0.003)
2 »SA‘rjtlir(];?ke 0.04* -0.675* -0.01 0.026* -0.019*  -0.011*  0.047* -0.163* -0.065*  -0.051*  -0.055*  -0.164* -0.042*  -0.044*  0.039* 0.021* -0.065*  -0.041*  -0.009* -0.01* -0.012*
Dip (0.006)  (0.022)  (0.007)  (0.005)  (0.008)  (0.005)  (0.01) (0.013)  (0.012)  (0.009)  (0.011)  (0.018)  (0.012)  (0.009)  (0.011)  (0.004)  (0.005)  (0.004)  (0.003)  (0.004)  (0.004)
3 Cauliflower 0.047* -0.01 -0.757* 0.025* -0.008 -0.051*  0.072* -0.087* -0.197*  -0.08* -0.093*  -0.107* -0.12* -0.047*  0.032* 0.018* -0.016*  -0.075*  -0.012* -0.01* -0.01*
Wings (0.007)  (0.007)  (0.024)  (0.005)  (0.009)  (0.007)  (0.011)  (0.011)  (0.015)  (0.011)  (0.015)  (0.017)  (0.017)  (0.01) (0.012)  (0.004)  (0.004)  (0.006)  (0.003)  (0.004)  (0.006)
4 Onion -0.026*  0.023* 0.02* -0.511*  -0.001 0.012* -0.18* 0.001 -0.053*  0.004 -0.003 -0.09* -0.034* -0.018* -0.011 -0.041*  -0.007*  0.004* -0.015* -0.013*  0.007
Rings (0.006)  (0.004)  (0.004)  (0.016)  (0.006)  (0.003)  (0.011)  (0.006)  (0.01) (0.006)  (0.007)  (0.013)  (0.009)  (0.006)  (0.01) (0.003)  (0.003)  (0.003)  (0.002)  (0.003)  (0.004)
5 Chicken £0.017*  -0.011*  -0.005 0.000 -0.69* 0.003 -0.009 -0.052*  -0.054*  -0.019* -0.023* -0.15* 0.076*  -0.025* -0.141*  -0.025* -0.036* -0.006 0.013*  -0.02* -0.017*
Wings (0.006)  (0.005)  (0.005)  (0.004)  (0.022)  (0.003)  (0.008)  (0.007)  (0.009)  (0.007)  (0.008)  (0.013)  (0.01) (0.006)  (0.011)  (0.003)  (0.003)  (0.003)  (0.002)  (0.003)  (0.005)
6 Avocado 0.029%*  -0.024* -0.102*  0.029*  0.013 0.796*  0.123*  -0.114* -0.172* -0.138* -0.077* -0.077*  -0.152* -0.051*  0.02 0.037*  -0.007 -0.061*  -0.02* -0.03* -0.055*
Toast (0.01) (0.01) (0.014)  (0.007)  (0.011)  (0.025)  (0.013)  (0.016)  (0.02) (0.017)  (0.018)  (0.024)  (0.023)  (0.014)  (0.016)  (0.005)  (0.005)  (0.007)  (0.004)  (0.007)  (0.008)
7 Beef ©0.079*  0.016*  0.024* <0.072*  -0.005 0.02* -0.668*  0.044* 0.084*  0.047*  0.032*  0.056* 0.055*  0.024*  0.05* -0.091*  0.002 0.017*  -0.002 0.014*  0.038*
Burger (0.006)  (0.004)  (0.004)  (0.004)  (0.005)  (0.002)  (0.022)  (0.004)  (0.007)  (0.004)  (0.005)  (0.008)  (0.006)  (0.004)  (0.007)  (0.004)  (0.002)  (0.002)  (0.002)  (0.002)  (0.003)
8 Plant-Based -0.09* -0.168*  -0.083*  0.001 ©0.092*  -0.055*  0.131*  -1.056*  0.016 0.036*  -0.022 0.045%  -0.032*  0.007 0.041* -0.002 0.07* -0.029*  -0.006 -0.013*  0.011
burger 0.011)  (0.012)  (0.01) 0.007)  (0.012)  (0.008)  (0.011)  (0.033)  (0.013)  (0.008)  (0.012)  (0.019)  (0.014)  (0.008)  (0.014)  (0.004)  (0.006)  (0.005)  (0.003)  (0.005)  (0.005)
9 Chicken -0.048*  -0.028* -0.079* -0.026* -0.039* -0.035* 0.103*  0.007 -0.941*  0.015*  0.018*  0.016 -0.002 0.019*  0.048* ©0.031*  -0.028*  -0.029*  -0.002 -0.003 0.006*
Sandwich ~ (0.006)  (0.005)  (0.007)  (0.005)  (0.007)  (0.005)  (0.008)  (0.005)  (0.031)  (0.006)  (0.006)  (0.01) (0.008)  (0.005)  (0.009)  (0.003)  (0.003)  (0.003)  (0.002)  (0.003)  (0.004)
10 Caesar 0.02* -0.041*  -0.06* 0.004 -0.026*  -0.052*  0.109*  0.028* 0.029*  -0.957* -0.046*  -0.016 -0.038*  -0.057*  0.048* 0.026*  0.001 -0.031*  -0.024*  0.005 0.001*
Salad 0.007)  (0.007)  (0.008)  (0.006)  (0.009)  (0.007)  (0.009)  (0.006)  (0.011)  (0.03) (0.012)  (0.014)  (0.013)  (0.009)  (0.011)  (0.004)  (0.004)  (0.004)  (0.003)  (0.004)  (0.004)

11 samon  006* 0.052¢ -0081* -0.004  -0036* 0.033* 0.087*  -0.02 0.039%  0.053* -1.424* 0.102% -0.083* -0.023* 0.046*  0.027*  -0.014% -0.091* -0.027%  0.043% -0.019%
(0.011) (0.011) (0.012)  (0.008)  (0.012) (0.008)  (0.013)  (0.011)  (0.014)  (0.013) (0.045) (0.022) (0.02)  (0.011) (0.015)  (0.005)  (0.005)  (0.007)  (0.004)  (0.006)  (0.005)

0042 0.067* -0.041* -0.042* -0.106* -0.015% 0.066*  -0.018% 0.015  0.008  -0.045% -131*  -0.071* 0.002  0.039*  0.001  -0.04*  -0.037* -0.021* -0.048% -0.113*
(0.007)  (0.007)  (0.007)  (0.006) (0.009) (0.005) (0.01)  (0.007)  (0.01)  (0.007) (0.01)  (0.042) (0.012) (0.007) (0.01)  (0.004)  (0.004)  (0.004)  (0.003)  (0.004)  (0.005)

Ribs (full -0.006 -0.028*  -0.074*  -0.026*  -0.086* -0.047*  0.103* -0.021*  -0.003 -0.031*  -0.059*  -0.113*  -1.387*  -0.044*  0.064* 0.018* -0.046*  -0.038*  -0.016*  -0.045*  -0.039*

12 Steak

B ek (0.009)  (0.008) (0.01)  (0.007)  (0.011)  (0.008) (0.01)  (0.009)  (0.012)  (0.01)  (0.014) (0.019)  (0.044) (0.01)  (0.012)  (0.004)  (0.005)  (0.005)  (0.003)  (0.005)  (0.006)
14 Feftucine  -0.034* 0.049% -0.05*  0.023* 0.048* 0.027* 0.076*  0.007 0.051*  -0.079%  0.028*  0.006 0.074*  -1.063* 0.014  0.04*  -0.009%* -0.05%  -0.058*  -0.046*  0.015*
Alfredo ©0.01)  (0.01)  (0.01)  (0.008) (0.012) (0.007)  (0.013) (0.009) (0.012) (0.013) (0.013) (0.018)  (0.017)  (0.034)  (0.015)  (0.004)  (0.005)  (0.006)  (0.005)  (0.006)  (0.005)

;5 Medium 0042 0.013*  0.01* 0004 -0.081* 0003  0.048% 0.013* 0.037* 0.02*  0.017* 003L*  0.032* 0004  0961* 0012* 0005  0.018* -0.013* -0.026* 0.029*
Pizza (0.005)  (0.004)  (0.004)  (0.004)  (0.007) (0.003)  (0.007)  (0.004)  (0.007)  (0.005)  (0.005)  (0.008)  (0.006)  (0.004)  (0.031)  (0.003)  (0.002)  (0.002)  (0.002)  (0.003)  (0.004)

16 Fries 0.07%  0.017%  0.014*  -0.039* -0.035* 0.014*  -0.217% 0.001  -0.059* 0.028*  0.024*  0.001 0.023*  0.03*  0.031*  -0.202* 0.01*  0.022*  0.001 0.023*  0.055*
(0.005)  (0.003) (0.003)  (0.003) (0.005) (0.002)  (0.009)  (0.004)  (0.006)  (0.004)  (0.005)  (0.007)  (0.005)  (0.003)  (0.007)  (0.007)  (0.002)  (0.002)  (0.001)  (0.002)  (0.002)

;7 Macand  0062* 0088* -0.02x  0011* 0083* 0005 0007  -0.091* 0.088% .00  -0.02* 013  -0.093* 0011  0.021*  0.0L7* -0.317* 0008 0011 D0.009*  0.029*
Cheese (0.006)  (0.007) (0.005)  (0.005)  (0.008) (0.004)  (0.009)  (0.009)  (0.01)  (0.006) (0.008) (0.014)  (0.011)  (0.006)  (0.009)  (0.003)  (0.01)  (0.003)  (0.002)  (0.003)  (0.004)

18 Broccoli 0% 0.073*  -0.125%  0.009  -0.017* -0.051* 0.089*  -0.051* -0.118% 0.07%  -0.173* -0.158* 0.102* -0.08*  0.095%  0.046*  -0.003  -0.333* -0.01*  0.004  -0.018*
(0.007)  (0.008) (0.01)  (0.005)  (0.008) (0.006) (0.009)  (0.009)  (0.012) (0.01)  (0.015) (0.017)  (0.014) (0.0)  (0.01)  (0.003) (0.003)  (0.011)  (0.003)  (0.004)  (0.004)

19 Bread 0.095  -0.025% -0.031* -0.047* -0.061* -0.026* -0.018  0.017  -0.012  -0.083* -0.082* -0.145% -0.07*  -0.146* -0.108* 0.003  -0.024* -0.016* -0.274*  0.018%  -0.028*
©0.01)  (0.007) (0.008) (0.007) (0.01)  (0.006) (0.013) (0.009)  (0.012)  (0.011) (0.013) (0.019)  (0.015) (0.013) (0.015)  (0.004)  (0.004)  (0.004)  (0.009)  (0.004)  (0.005)

20 Sidesalag 000L% 001*  001*  .0016* -0.035* 0.014* 0039* -0013* 0008  0.007  -0.047* 0.118* -0.069* 0.041* 0.083* 0028% 0007 0.002  -0.006* -0.296% -0.005*
idesalad (0 005)  (0.004)  (0.004)  (0.004)  (0.006)  (0.003) (0.007)  (0.005)  (0.007) (0.005)  (0.007)  (0.011)  (0.008)  (0.006)  (0.009)  (0.003)  (0.002)  (0.002)  (0.002)  (0.01)  (0.003)

,, Baked -0.016%  -0.026* -0.024* -0.008  -0.021* -0.038* 0.073*  0.005  -0.029% -0.066* -0.119* -0.286* -0.17*  0.026* 0.072*  0.04*  -0.009% -0.034* -0.013* 0.01*  -0.414*
Potato (0.006)  (0.006) (0.006)  (0.005)  (0.007) (0.005)  (0.009)  (0.007)  (0.01)  (0.009) (0.012) (0.017)  (0.014)  (0.007)  (0.009)  (0.003)  (0.003)  (0.004)  (0.002)  (0.004)  (0.011)

2 Nobuy 0.156%  0.086%  0.08%  0.099%  0.147%  0.04*  0.246%  0.083*  0.2* 0.107*  0.092*  0.208%*  0.13*  0.076%  0.256*  0.103*  0.064*  0.048%  0.031*  0.085*  0.082*

(0.006)  (0.004)  (0.004) _ (0.004)  (0.006) _ (0.003)  (0.01) _ (0.005)  (0.008) _ (0.005) _ (0.005)  (0.009)  (0.006)  (0.004)  (0.01) _ (0.004)  (0.003)  (0.002) _ (0.002) _ (0.003) _ (0.003)

Note: Numbersin parentheses are standard errors. *Indicate significance at the 5%-level or above
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To further translate such differences in choice behaviors across dining setting into more
tangible terms, we calculated the nutritional composition of the average order. To do so, we used
the Nutritionix website (Link) to derive the calories, fat content, carbohydrates, protein, and
cholesterol content for each of the 21 items!2. Following Caputo and Lusk (2022), we then
multiplied the probability of ordering each item with the five nutritional components, which
provided us with their average impact on the nutritional composition of the order. Based on this
we determined that the average order in the Restaurant setting contains around 1767kcal and the
average order in the Delivery setting had 2105 kcal (see Table 1.7). Hence, respondents in the
Delivery setting ordered meals with on average 19% more calories indicating that frequent food

delivery orders are detrimental to the overall calorie intake.

Table 1.7 Nutritional Composition of the average order in the Restaurant and Delivery setting

Restaurant Setting Delivery Setting
Calories (in kcal) 1767.61 2105.01
Protein (in g) 73.04 87.91
Total Fat (in g) 100.66 116.62
Carbohydrates (ing) 142.09 176.16
Cholesterol (in mqg) 226.03 261.14

The 2020-2025 Dietary Guidelines for Americans recommend 1800 to 2800kcal for
moderately active adults depending on age and gender (U.S. Department of Agriculture and U.S.
Department of Health and Human Services 2020). Thus, in both settings, the average meal almost
covers the recommended amount. Correspondingly, the average order in the Restaurant setting
had about 73g of protein and 142g of carbohydrates. In comparison, in the Delivery setting the

average order contained 87g of protein and 176g of carbohydrates. The daily nutritional goals

12 \We used the servingsizes suggested by the website for the differentdishes in our menu. Table A1.4 in the Appendix
reports nutritional make-up of each item and the corresponding serving size.
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summarized in the dietary guidelines for a 19-30-year-old female are 469 of Protein and 130g of
carbohydrates, while they are 52g of protein and 130g of carbohydrates for a 19-30-year-old
male!3. This means that the average meal in both settings substantially exceeds the recommended
daily intake, which highlights the importance of considering FAFH consumption in the design and

evaluation of food policies.

7. The effect of a red meat tax on demand and policy implications

The basket-based approach permits sufficient flexibility to evaluate the impact of various policies
on demand and preferences as also shown in Caputo and Lusk (2022). We capitalize on this
flexibility to assess the effects of a tax on red meat products. Red meat products have been
classified as probably carcinogenic by the World Health Organization (WHO) (WHO 2015) and
its productionis associated with substantial detrimental effects on the environment (see e.g., Smil
2002; Nguyen et al, 2010). Springmann et al. (2018) proposed that instead of regulating the
products through direct interventions like limiting or banning the consumption, a tax could
represent an alternative market-based approach. Based on their calculations, a (non-processed) red
meat tax would have to be about 20% in high income countries to lead to substantial declines in
red meat attributable deaths and health costs. However, their analysis does not incorporate an

analysis of how such a tax would affect the consumption of other products.

We employ the same approach used to derive the elasticities above to measure the impact
of a 20% tax on all red meat products in the experiment (beef burger, steak, ribs) in line with the

estimations of Springmannet al. (2018). We not only estimate these results for the pooled sample

13 19-30 years was chosen as it has the highest recommended consumption of calories and other macronutrients,
meaning the presented difference is on the conservative end.
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in both studies, but also separately for low- and high- income respondents!*. The subsequent
percentage changes in demand are highlighted in Table A1.5 in the Appendix. The results
demonstrate that the tax impacts the three taxed products differently, with adisproportionately low
impact of the tax on beef burger demand. We also find that the impact on the demand for all
products varies across income groups and settings, with a mostly more pronounced effect of the

tax on respondents with a lower income.

Given these results, it was of particular interest to us to assess the welfare effect of the tax.
Specifically, we were interested in assessing whether the tax would indeed be regressive, and if
so, how the extent of regressivity changes as the tax rate changes. To answer this question, we re-
estimated the demand changes at different tax rates (i.e., 1% to 30% in1% increments for both
low- and high-income individuals). We then translated the changes in demand across all items into
the compensating variation (CV) to understand the welfare effects of this change®®. In doing so,
we set the estimated CV values relative to the average order price for the respective income
groups?® across the two dining settings to allow for better comparability between the two income

groups (see Figure 3).

As can be seen from Figure 3, in relative terms there is barely any difference in the
Restaurant setting between the two income groups. At a hypothetical 20% tax, the CV required to
returnto the initial average level of utility is equal to 7.31% of the initial average order costamong

low-income consumers relative to 7.30% among high income consumers. Even at the highest tax

14 To derive the tax impact for the two groups, we re-estimated the initial MVL model separately for high- and low-
income respondents and then employed the new coefficient estimates to derive the tax impact via the same process
employed forthe pooled sample.

15 In this case, the CV can be understood as the additional dollaramount a respondent would need to pay to return to
the original utility. In the derivation of it we followed the approach laid out by Small and Rosen (1981) and applied
by Caputo and Lusk (2022).

16 The average order price was $28.50 and $24.31 for high- and low-income respondents in the Restaurant setting,
respectively. In the Delivery one it was $29.66 and $27.06.
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rate (30%), the difference is only 0.09% (10.51%-10.42%). This suggests that the tax is only
minorly regressive in a restaurant dine-in setting. In the Delivery setting, on the other hand, we
find a very pronounced difference between the two income groups, with low-income consumers
being substantially more affected by a tax on red meat products than high-income consumers. The
trendlines depicted in Figure 2 indicate that the higher the tax the bigger the extent of the tax
regressivity: at a tax rate of 6% the CV amounts to 2.05% of the average meal order price for high
income respondents and 3.06% of low-income respondents; at 20% the difference has grown to

almost 3% (9.40%-6.45%) and at a tax of 30% it is more than 4% (13.31%-9.29%).

Restaurant Delivery
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Figure 1.3 Estimated CV to compensate for a red meat tax relative to the average meal price in
the respective income groups.

This aligns with previous studies who found that taxes levied on food items tend to be
regressive (see e.g., Leicester and Windmeijer 2004; Chouinard et al. 2007; Cornelsen and
Carreido 2015; Madden 2015), as also discussed in Lusk and McCluskey (2018) and Caputo and

Just (2022).

However, it should also be considered that we assumed a somewhat linear relationship

between an increasing tax rate and consumer behavior. As noted by Lusk (2014) consumers might
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not notice that a tax is being applied or its impact might be dispersed between producers and
consumers. This could particularly be the case for relatively low tax rates, meaning we could find
a stronger effect as tax rates increase. Nevertheless, our resultsserve to illustrate that the tax impact
and the associated regressivity is setting dependent. These differences across settings should be
considered during the policy process. The recent increases in food delivery orders could have
significant dietary and subsequent health implications. Obesity affects more than 42% of the U.S.
population (CDC 2021) and creates significant societal costs for example in terms of health care
expenses (CDC 2019). This has led to some researchers classifying obesity as an externality (see
e.g., the Caputo and Just 2022 for a recent discussion of this issue). Should policy makers decide
to intervene in FAFH consumption instead of leaving it to the market to mitigate this situation they
need to take the heterogeneous nature of FAFH into consideration when choosing an approach. As
we show, a (red meat) tax-based approach might result in a lower consumption of meat options,
but also reduce the demand for certain plant-based options such as salad or broccoli depending on
the order setting considered. Likewise, it will affect consumers with different socio-demographics
in different ways. Especially in a food delivery setting the tax is regressive in nature as it more

thoroughly burdens low-income consumers.

Recent literature has shown that more passive approaches like providing a nutri-score to
online shoppers can lead to healthier choices by consumers (Jansenet al. 2021). Similarly, studies
like Ellisonet al. (2013, 2014a,b) demonstrated that traffic lights and calorie labeling are effective
in reducing the total calories ordered in an in-restaurant dining setting without significant negative
effects on restaurant revenues. Thus, a more stringent approach to nutritional labeling could be
explored as a policy option to improve the dietary quality of FAFH orders. On the other hand, we

also need to consider how these changes in consumption patterns affect producers of different
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commodities. To elaborate, around 60% of beef is consumed away from home (California Beef
Council 2021). As we showed in our results, high-quality cuts such as steaks are selected
significantly more often in the Restaurant setting than they are in the Delivery setting, while items
such as beef burgers are popular in either setting. Producers and processors will likely need to

adapt to these changes to maximize their profits and meet the demand of consumers.

8. Conclusion

The significant relevance of FAFH for consumer diets in today’s world is undeniable. Yet, while
FAFH consumptionis evolving with a growing share of food being ordered for delivery, research
on FAFH consumption disaggregated by dining setting is still lacking. Detailed insights into
consumer preferences for FAFH are also lacking despite their relevance in understanding how

recent market developmentsand policies impact demand.

We targeted this gap in the literature by utilizing two different experimentally designed
settings (i.e., in-restaurant dining vs. food delivery) to analyze the impact dining settings have on
choice behavior and decision-making. As part of this analysis, we used a cutting-edge experimental
procedure, the FM-BBCE. This approach enabled us to a) identify the substitution and
complementarity patterns between various food types (meat versus plant-based food) and courses
(appetizers, entrees, and side dishes), and b) determine the demand and welfare impact of a 20%

red meat across the two settings.

We find that preferences for the different items vary significantly across socio-
demographics and the two settings. Items in the Restaurant setting have a significantly higher own-
and cross-price elasticity and a lot of items acting as demand substitutes in this setting are
complements in the Delivery setting. Correspondingly, we observe that the implementation of a

red meat tax would affect the two settings in different ways. For example, while the relative welfare
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impact of the tax barely differs for low- and high-income consumers in the Restaurant setting
across different tax rates, we find that such a tax would be highly regressive in a delivery setting.
Such differences are particularly important as we also observe that the average meal composed by
respondents in the Delivery setting has a significantly higher content of calories, protein, fat,

carbohydrates, and cholesterol than the average meal in the Restaurant setting.

While our results generate important insights for producers, agribusinesses, and policy
makers, they should also be viewed under the lens of certain limitations inherent to the design.
Specifically, we cannot exclude the possibility of hypothetical bias given that the choices made
were non-consequential for respondents. We also did not incorporate components such as tips,
taxes, or fees in our experimental design which could have an impact on respondent’s choices.
Future studies might want to examine how results differ if the experiment is non-hypothetical or
also incorporates additional charges. Similarly, additional studies might want to look at how
choices alter depending on the company one is in when consuming FAFH or the cuisine that is
being considered. We further suggest that future work tests how results change if respondents are
given the option to select different quantities of items or choose predetermined entrée & side
combinations with the option to substitute the latter for alternative options. We also encourage the
exploration of alternative policy measures and their impact on the order composition, such as
carbon or fat taxes. Related to that, one might then extend the assessment of the nutritional
composition by also looking at micronutrients of the different dishes. Lastly, the panel structure
of the derived data permits the analysis of the data with traditional demand system models, which
means future research might want to combine secondary data on FAH consumption with
experimental dataon FAFH data derived via the FM-BBCE to gain more detailed insights on total

food consumption patterns.
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APPENDIX
Tables

Table Al.1 Item-specific price level

Item Price Levels
Appetizers

Mozzarella Sticks $5.00 $9.00 $13.00
Spinach Artichoke Dip $6.00 $10.00 $14.00
Cauliflower Wings $7.00 $11.00 $15.00
Onion Rings $4.00 $8.00 $12.00
Chicken Wings $7.00 $11.00 $15.00
Avocado Toast $7.00 $11.00 $15.00
Entrees

Beef Burger $7.00 $12.00 $17.00
Plant-Based Burger $10.00 $15.00 $20.00
Chicken Sandwich $10.00 $15.00 $20.00
Caesar Salad $9.00 $14.00 $19.00
Salmon $15.00 $20.00 $25.00
Steak $15.00 $20.00 $25.00
Ribs (full rack) $15.00 $20.00 $25.00
Fettucine Alfredo (Vegetarian) $10.00 $15.00 $20.00
Medium Pizza $11.00 $16.00 $21.00
Sides

Fries $3.00 $5.00 $7.00
Mac and Cheese $3.00 $5.00 $7.00
Broccoli $2.00 $4.00 $6.00
Bread $2.00 $4.00 $6.00
Side Salad $3.00 $5.00 $7.00
Baked Potato $3.00 $5.00 $7.00

43



Table A1.2 Cross-Utility Effect Estimates from MVL Model — Restaurant Setting

10

11

12

13

14

15

16

17

18

19

20

21

Mozzarella
Sticks

Spinach
Artichoke
Dip
Cauliflower
Wings
Onion Rings
Chicken
Wings

Avocado
Toast

Beef Burger
Plant-Based
burger

Chicken
Sandwich

Caesar Salad

Salmon

Steak

Ribs (full
rack)

Fettucine
Alfredo

Medium
Pizza
Fries
Mac and
Cheese
Broccoli
Bread

Side Salad

Baked Potato

Changein Utility of Purchasing

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
-0.949%

0.077)

0.921%  -1.184*

(0.098)  (0.105)

0.641%  -0.796*  -1.102*

(0.069)  (0.087)  (0.122)

0.291%  -0.335%  -0.267%  -0.469*

(0.069)  (0.078)  (0.093)  (0.081)

-0.622%  -0.544* 0208  -0.398%  -0.567*

0.114)  (0.112)  (0.105)  (0.125)  (0.122)

1.02% 041* 0193  1.474*  0.304*  -0.605*

(0.054)  (0.071)  (0.103)  (0.058)  (0.069)  (0.134)

1111%  1.674% 177  0.678*  0.801*  1.21*  -2.337*

(0.078)  (0.076)  (0.087)  (0.098)  (0.086)  (0.105)  (0.114)

0.743*  0.635%  1.109*  0.985%  0.706*  0.461*  -2.769%  -1.602*

(0.063)  (0.073)  (0.077)  (0.07)  (0.07)  (0.103)  (0.09)  (0.105)

0.412%  0554*  0.868*  0.298*  0.556*  0.886*  -1.749%  -1.199%  -1.115*

(0.074)  (0.076)  (0.084)  (0.085)  (0.079)  (0.097)  (0.096)  (0.122)  (0.091)

0.683*  0.626* 0131  0.689*  0.543*  0.432*  -1.991*  -1.12*  -1.907*  -1.009*

(0.077)  (0.083)  (0.103)  (0.085)  (0.086)  (0.113)  (0.099)  (0.117)  (0.117)  (0.102)

0.59%  0.835*  0.372*  0.769*  0.672%  0.277%  -2.305%*  -1.142%  -1.718%  -0.843*  -1.978*

(0.062)  (0.065)  (0.082)  (0.068)  (0.067)  (0.098)  (0.077)  (0.09)  (0.081)  (0.08)  (0.097)

0.492%  0.694*  0.652¢  0.837*  0574*  0586*  -2.127* -0.911*  -1.089*  -0.933*  -1.799*  -1.665*

(0.08)  (0.088)  (0.097)  (0.083) (0.083) (0.116)  (0.098)  (0.111)  (0.089)  (0.108)  (0.134)  (0.092)

0.674*  0.782%  0.26*  0.317%  0.409*  0.553*  -2.057%  -1.22%  -1.192*  -0.864*  -1.891%  -1.82%  -1.222*

(0.083)  (0.085)  (0.113)  (0.103)  (0.099)  (0.122)  (0.124) (0.138)  (0.11)  (0.101)  (0.148)  (0.12)  (0.138)

1.195%  0.386*  0.304*  0.698*  0.902*  0.469*  -0.974*  -0.262*  -0.68%  -0.875*  -0.58%  -0.580%  -0.545%  -0.988*

(0.059)  (0.077)  (0.097)  (0.071)  (0.069)  (0.109)  (0.07)  (0.09)  (0.08)  (0.095)  (0.091)  (0.074)  (0.094)  (0.115)

0.843%  0.21* 0093  0.38*  0.622*  0.18*  2.094* 1059 1276  -0.139* 0214  1.068*  1.079*  -0.396*  0.202*

(0.048)  (0.062)  (0.078)  (0.055)  (0.06)  (0.09)  (0.047)  (0.074)  (0.055)  (0.07)  (0.08)  (0.058)  (0.069)  (0.096)  (0.06)

0726  1.087*  0.64*  0344*  1112*  0333*  0.785% 1337  0.931*  -0.077* 031 0776  0.881*  -0.061  0.335%  -1.37*

(0.061)  (0.064)  (0.083)  (0.071)  (0.064)  (0.108)  (0.064)  (0.077)  (0.066)  (0.084)  (0.091)  (0.068)  (0.081)  (0.103)  (0.07)  (0.064)

0.084  0504*  1.239* 0118  0.204*  0.531%  0.234*  0.41*  0.649%  0.373*  1524*  0971*  0.844*  0.601*  -0.306* -1.335*  -0.883*

(0.065)  (0.064)  (0.068)  (0.07)  (0.072)  (0.087)  (0.07)  (0.085)  (0.066)  (0.069)  (0.065)  (0.06)  (0.078)  (0.079)  (0.082)  (0.068)  (0.077)

0.732%  0.662%  0.39* 0.79*  0.642*  0.444* 0036  -0.218% -0.686*  1.042*  0.609*  0.387*  0.093  1.242* 058  -0.479% -0.202*  -0.45*
(0.066)  (0.072)  (0.096)  (0.071)  (0.074)  (0.105)  (0.076)  (0.109)  (0.102)  (0.07)  (0.084)  (0.073)  (0.098)  (0.078)  (0.073)  (0.072)  (0.082)  (0.078)

0.007  0.206*  0316* 0119  0.258*  0482%  0.288% 0520  0.265* -0.878*  0.885*  0.88*  0.543*  0.451*  0.277*  -1.308* -1.006* -0.568*  -0.004
(0.052)  (0.056)  (0.068)  (0.056)  (0.059)  (0.078)  (0.051)  (0.071)  (0.057)  (0.073)  (0.059)  (0.05)  (0.065)  (0.067)  (0.057)  (0.051)  (0.065)  (0.053)  (0.06)
0.08 0.133* 0074  -0.022  0.405%  0.669*  0.274*  0183*  0.536*  0.023  0.659*  1.966*  1.082*  -0.04  -0.405% -L768% -0.997%  -0.249*  0.308*  -0.341*
(0.064)  (0.067)  (0.082)  (0.069)  (0.068)  (0.087)  (0.067)  (0.094)  (0.068)  (0.072)  (0.072)  (0.053)  (0.073)  (0.089)  (0.08)  (0.072)  (0.078)  (0.059)  (0.067)  (0.05)

Note: Numbersin parentheses are standard errors. * indicate significance at the 5%-level or above.
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Table Al1.3 Cross-Utility Effect Estimates from MVL Model — Delivery Setting

10

11

12

13

14

15

16

17

18

19

20

21

Mozzarella
Sticks

Spinach
Artichoke
Dip
Cauliflower
Wings
Onion Rings
Chicken
Wings

Avocado
Toast

Beef Burger

Plant-Based
burger

Chicken
Sandwich

Caesar Salad

Salmon

Steak

Ribs (full
rack)

Fettucine
Alfredo

Medium
Pizza

Fries
Mac and
Cheese
Broccoli
Bread

Side Salad

Baked
Potato

Changein Utility of Purchasing

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
0.93%

(0.075)

0.883*  -0.71%

0.082)  (0.089)

0.281*  -0.645%  -0.615*

0.057)  (0.084)  (0.09)

0.308*  -0.305%  -0.318*  -0.346*

0.057)  (0.071)  (0.077)  (0.065)

0.441*  -0.388%  0.25%  -0.525%  -0.485*

0.101)  (0.11)  (0.09)  (0.119)  (0.104)

1.027%  0.463*  0.355%*  1.342*  0.204*  -0.078

0.049)  (0.071)  (0.079)  (0.053)  (0.057)  (0.112)

1.263*  1.861*  1.319*  0.553*  0.877*  1.331*  -1.685*

0.073)  (0.075)  (0.086)  (0.091)  (0.075)  (0.105)  (0.098)

0.827%  0.73* 1.37%  0.825%  0.555%  1.062*  -1.656%  -1.221*

(0.054)  (0.068)  (0.065)  (0.06)  (0.058)  (0.086)  (0.066)  (0.088)

0128  0.699*  0.792*  0.303*  0.453*  1.01*  0.79%  -1.09%  -0.502*

(0.072)  (0.076)  (0.08)  (0.079) (0.072)  (0.093)  (0.081)  (0.12)  (0.078)

0.715%  0.503*  0.735%  0.262*  0.32*  0.258%  -0.666* -0.514* -0.976*  -0.026

(0.082)  (0.093)  (0.094)  (0.097) (0.089)  (0.122)  (0.095)  (0.116)  (0.099)  (0.097)

0.561*  0.922%  0.683*  0.808*  0.942*  0.184*  -0.936*  -0.736*  -0.917%  -0.426%  -0.487*

(0.061)  (0.069)  (0.077)  (0.065)  (0.06)  (0.103)  (0.069)  (0.09)  (0.071)  (0.081)  (0.092)

0.183*  0.158*  0.801*  0.556*  0.689*  0.699*  -0.883*  -0.462*  -0.599*  -0.162*  -0.222%  -0.361*

0.077)  (0.09)  (0.084)  (0.079) (0.072)  (0.103)  (0.085)  (0.104)  (0.08)  (0.091)  (0.103)  (0.08)

0.563*  0.689*  0.568*  0.529*  052%  0.308% -0517% -0.776%  -0.824*  0.286%  -0.58*  -0.87* 0.02

(0.08)  (0.089)  (0.098)  (0.088) (0.083)  (0.125)  (0.091)  (0.129)  (0.098)  (0.087)  (0.123)  (0.103)  (0.101)

0.757*  0.149%  0.242*  0.344*  1.05*  0.233* 052  -0.501* -0.427*  -0.27*  0.307*  -0.46%  -0.49%  -0.312*

(0.049)  (0.069)  (0.073)  (0.058)  (0.051)  (0.094)  (0.055)  (0.082)  (0.06)  (0.071)  (0.088)  (0.066)  (0.079)  (0.082)

0.721* 0119  0.059  0.375%*  0.63*  -0.284* 2056  0.634*  1.233*  0.098  0.164*  0593*  0.311*  -0.346%  -0.094*

(0.045)  (0.065)  (0.069)  (0.051)  (0.051)  (0.096)  (0.044)  (0.073)  (0.05)  (0.068)  (0.087)  (0.059)  (0.073)  (0.088)  (0.05)

0.652%  1.039*  0.154*  0.164*  0.69*  -0.112  0.405%  0.937*  0.768%*  0.005  0.222*  0.733*  0.846*  0.104  -0.082  -0.658*

(0.053)  (0.06)  (0.073)  (0.062) (0.055)  (0.1)  (0.058)  (0.071)  (0.057)  (0.075)  (0.09)  (0.061)  (0.071)  (0.088)  (0.058)  (0.055)

0.186*  0.697*  1.086*  -0.008  0.127*  0.594* 016  0.477*  0.907%  0.456*  148*  0.826%  0.556*  0.968%  -0.424*  -0.920%  -0.482*

(0.064)  (0.067)  (0.066)  (0.074)  (0.068)  (0.089)  (0.071)  (0.085)  (0.061)  (0.072)  (0.076)  (0.066)  (0.078)  (0.081)  (0.072)  (0.068)  (0.069)

0.663* 0124 0219  0.448%  0.199*  0.38%  0.201* 0059 0094  0.727*  0.641*  0.611*  0.288*  1.443*  0.646*  -0.083  0.209*  -0.083
(0.064)  (0.084)  (0.088)  (0.072)  (0.072)  (0.109)  (0.071)  (0.102)  (0.077)  (0.077)  (0.095)  (0.075)  (0.091)  (0.079)  (0.063)  (0.068)  (0.071)  (0.08)

0.048 0128  0.056  0.282%  0.262*  0347*  0.225*  0.355*  0.389%  -0.066  0.758*  0.952*  0.754*  0.764*  0.673*  -0.579% -0.433* -0.454*  -0.001
(0.051)  (0.063)  (0.068)  (0.055)  (0.053)  (0.085)  (0.053)  (0.076)  (0.055)  (0.067)  (0.075)  (0.055)  (0.065)  (0.071)  (0.046)  (0.05)  (0.058)  (0.063)  (0.065)
0.256* 0038  -0.198* 0.1 0.017 0.56%  0.12* 0.024  <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>