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Multi-sided platforms often pursue growth strategies of expanding participants on one side (e.g., suppliers)
and leveraging the cross-side network effect to attract participants on other sides (e.g., consumers). While
formal contractual agreements have traditionally been the norm for onboarding suppliers, an emerging trend
involves platforms enabling consumers to interact with non-contracted suppliers via third-party enablers,
with both sharing profits from providing complementary services. This study examines this strategy of
increasing market thickness in the context of food delivery platforms, focusing on the platforms’ inclusion of
restaurants as “non-partnered” restaurants. Non-partnered restaurants do not pay commission fees for being
listed on the platforms and do not control their menu or item prices. The platforms collect and transfer con-
sumer orders to the third-party deliverers who place the order, pick up, and deliver the food to consumers.
The strategy has drawn regulatory scrutiny regarding its potential harm to non-partnered restaurants and
consumers. This research empirically investigates the impact of this non-contracted partnership on restau-
rants, leveraging two natural experiments: (1) a number of non-partnered restaurants were listed on the
platform, and (2) the restaurants were later delisted because of a governmental regulation. Our findings show
that being added as a non-partnered restaurant increases these restaurants’ revenue from takeout orders by
about $1,410 per month. Adding non-partnered restaurants also has a positive spillover effect on the revenue
of partnered restaurants already on the platform. Finally, the de-listing of non-partnered restaurants leads
to a drop in their takeout orders as well as a negative spillover on the revenue of partnered restaurants.
In essence, a “non-partnered” contract benefits most restaurants, especially independent restaurants. These

insights can inform the design of platform and regulatory policies related to non-contracted growth strategies.
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1. Introduction

The rise of online intermediaries and digital marketplaces across almost every industry has raised
questions about the sustainability of platform business models. Many platforms now face the chal-
lenges of continuing to expand their networks through the traditional, organic approach. Given the
strong network effects and the tendency for digital markets to exhibit a “winner-take-all” dynamic
(McAfee and Brynjolfsson| 2008), exploring alternative growth strategies becomes crucial for the
platforms to succeed.

To address slow organic growth, platforms have embarked on novel strategies, where they enable
third parties to insert themselves and facilitate trade with non-contracted businesses. These third
parties leverage their reputation to provide complimentary services while generating revenue in
the process. This initiative reflects a burgeoning trend where intermediaries on platforms facilitate
transactions without formal agreements with supply-side entities. For example, hyper-local courier
services such as Swiggy in India enable deliverers to pick up items from any retail store, regardless
of whether the store has partnered with the platform Similarly, services such as TaskRabbit and
PostMates in the U.S. empower taskers to complete tasks by picking up items from establishments
without formal partnerships. In the hospitality sector, Airbnb Experiences connects travelers with
local experience providers (e.g., tour guides), who might patronize restaurants or attractions not
officially affiliated with Airbnb. Additionally, YouTubers might review products without direct
partnerships with manufacturers, further exemplifying this trend of leveraging non-contracted busi-
nesses for content and revenue generation.

Non-contracted partnerships can offer strategic advantages in certain industries, particularly
where the costs or efforts of establishing formal partnerships are not negligible, whereas the benefits
are not immediately clear. In these settings, consumers may value the variety of selection, creating
opportunities for the third-party enablers, under the platform’s direct oversight, to profitably facili-

tate transactions with suppliers without formal contracts. This model seems particularly appealing

1Swiggy Genie - Anything you need, delivered!


https://www.swiggy.com/swiggy-genie
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in sectors like food delivery, where platforms can leverage this strategy to cater to consumers’
diverse culinary preferences without formal partnerships with every restaurant.
On-demand food delivery platforms, such as DoorDash, Grubhub, and UberEats, connect inde-

pendent drivers with restaurants to fulfill food delivery orders placed by consumers through the

platforms (Li and Wang||2024b). Maintaining visibility on these food delivery platforms by signing

contractual agreements comes with both costs and benefits. While some restaurants credit their
survival to delivery platform others are ambivalent about whether the benefits outweigh the

commission fees charged by the platforms (McCart 2019, |Cheyre and Acquisti|2018)]*} nonetheless

they recognize the potential downsides of being absent on these platforms (Ahuja et al.2021).

A recent attempt by food delivery platforms to provide more restaurant selection for consumers
has been to list non-partnered restaurantﬁ on their platforms. Grubhub, for instance, added
150,000 non-partnered restaurants in the last quarter of 2019@ Proponents of this strategy have
argued that this benefits all parties involved: consumers benefit from a wider selection of restau-
rants, and non-partnered restaurants benefit from increased visibility and a new channel to serve
consumers. Despite its potential benefits, this strategy has faced criticism from some restaurants
due to outdated menu prices, incorrect order handling, and poor resultant ratings, thereby attract-
ing regulatory scrutiny. For instance, California has prohibited delivery platforms from adding
non-partnered restaurants and has forced the platforms to delist the already listed ones.

The listing and delisting of non-partnered restaurants provide a unique empirical setting to
explore not only the economics of non-contracted partnerships but also the interplay between
platform strategies, externalities, and regulatory responses in the swiftly evolving food delivery
industry. Extant literature does not offer a clear prediction on the impact of non-contracted rela-

tionships on restaurants. Studies on growth strategies in two-sided networks (e.g., Rochet and

2 As noted by some restaurants in [Seattle Times and |Chicago Tribune| Articles.

3 Partnered restaurants may pay as high as 30% as platform commission fee-TribecaCitizen, Ranjan Roy.

4 Unlike partnered restaurants that pay commission fees and can control the menu, price, and promotions, non-
partnered restaurants do not pay commission fees, and might not be aware of their listing on the platform.

5 Grubhub accused of adding 150,000 restaurants to app without permission - (CBS News Accessed on 15th May 2024

6 Please see section I’{ 1|fnr details on how the order is fulfilled when a consumer orders from a.non-nartnered restanrant.
| —



https://www.seattletimes.com/business/restaurants-delivery-apps-still-at-odds-as-demand-grows/
https://www.chicagotribune.com/2021/03/01/restaurants-say-delivery-has-been-both-a-blessing-and-a-curse-during-the-pandemic-what-happens-as-eateries-reopen/
https://tribecacitizen.com/2016/03/01/why-restaurants-hate-grubhub-seamless/
https://www.readmargins.com/p/doordash-and-pizza-arbitrage
https://www.cbsnews.com/news/grubhub-sued-added-150000-restaurants-without-permission-lawsuit/
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Tirole| 2003, [Parker and Van Alstyne|2005| Boudreau 2010}, |Zhu and lansiti|[2012}, [K.conomides and
Viard 2007) highlight the importance of using levers such as price, quality, platform openness,
and entry decisions, to expand the platform. However, the strategy of including non-contracted
passive participants on the platform, which already has active contracted partners, has not been
empirically investigated Feldman et al. (2023)). To understand how an exogenous increase in the
supply of restaurants alters platform competition and externalities, this research aims to address
the following two questions: 1) How does adding restaurants to delivery platforms without a for-
mal contract affect these restaurants? and 2) How does adding non-partnered restaurants impact
partnered restaurants already on the platforms?

We answer these research questions using a comprehensive restaurant dataset spanning three
neighboring states—California, Oregon, and Washington—that share similar economic profiles,
regulatory environments, and consumer behaviors in the gig economym Our empirical strategy
exploits two exogenous shocks to restaurants: 1) Grubhub’s unilateral addition of non-partnered
restaurants to its platform in late 2019, and 2) California’s subsequent ban on this practice in late
2020. We investigate the changes in consumer demand and revenue for non-partnered restaurants
following their inclusion on the platform, examine the spillover effects on existing partnered restau-
rants, and evaluate the consequences of delisting non-partnered restaurants in California following
the regulatory intervention.

Our empirical analysis shows that when restaurants were added to the Grubhub platform without
a formal partnership, takeout visits to these restaurants increased by 41.02 per month, translating
to about $1,409.96 monthly revenue at an average order size of $34.37 (Circuit|2022). This increase
in takeout orders was particularly significant for independent restaurants, suggesting that non-
contracted partnerships can help these restaurants reach new customers without incurring platform
commission fees, particularly those with limited advertising budgets and resources. Mechanism
analysis suggests that the impact of non-partnered relationships on restaurant revenue varied

" In unreported tests, we expanded our coverage to include other states and territories with similar economic profiles:
NY, PA, NJ, CT, MD, VA, TX, and Washington DC. The results are consistent.
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based on their takeout “readiness” prior to being listed. Restaurants with a high existing takeout
volume had already invested in infrastructure to accommodate increased demand but had opted
out of platform partnerships because of the prohibitive commission fees. For such restaurants, a
non-contracted relationship led to an average monthly revenue increase of $6,238.97. We also find
positive spillover effects on partnered restaurants on the platform, resulting in a revenue increase
of $2,430. However, these benefits for both non-partnered and partnered restaurants were partially
reversed following Californian regulation that led to the delisting of non-partnered restaurants.
Overall, these findings imply that non-contracted partnerships positively impact most restaurants;
however, regulatory interventions may have the unintended consequences of curtailing restaurants’
choice of staying on the platform as non-partners.

This research makes several contributions to the understanding and strategic analysis of non-
contracted partnerships, a novel phenomenon in the gig economy. We provide empirical evidence
on the benefits of such partnerships for both non-partnered and partnered restaurants on the plat-
form. Given that network effects are heterogeneous and context-specific (Zhu and lansiti2019), we
demonstrate that the positive cross-side network effects of including non-partnered restaurants out-
weigh the negative competition effects. This result challenges traditional platform strategies that
focus solely on boosting the number of active suppliers. Next, our findings show that independent
restaurants are the main beneficiaries of flexible non-contracted partnerships. The finding aligns
with prior studies across sectors such as restaurants, gyms, and stores, highlighting the differential
effects of platform policies on chain versus independent businesses and the unique strategic con-
siderations for independent establishments facing digital transforrnatio and regulatory changes
(De Vaan et al.[2021 Le Bot et al.|2023). We also further the knowledge on the interplay between
private platform policies and public regulatory policies by illustrating how digital marketplaces
navigate recent regulatory efforts. Our analysis reveals how a regulatory attempt that aim to pro-

tect businesses may inadvertently harm them, as noted by De Vaan et al. (2021)), [Li and Wang

8 Many Chains Are Thriving as Independent Restaurants Disappear- Food & Wine Website


https://www.foodandwine.com/news/chains-independent-restaurant-divide
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(2024b)). By aligning our study with lessons across industries, our paper offers new insights into the
challenges and opportunities presented by digital platforms to third-party stakeholders, focusing on

the resilience and adaptive strategies of independent entities in contrast to their chain counterparts.

2. Related Literature

This research builds on and contributes to the literature on delivery platforms’ impact on restau-

rants (e.g.,/Cheyre and Acquisti[2018| Zhang et al. [2019] Raj et al.2020, [Li and Wang/[2024ab) as

well as the literature on multi-sided platforms, specifically concerning intra-platform competition

and platform governance in the presence of network effects (e.g., Rochet and Tirole|2003, [Parker]

land Van Alstyne|[2005, Boudreau and Hagiu [2009] [Zhu and Tansiti[2012], |Cohen and Sundararajan|

2015|, |Cusumano et al.[[2021). To place our contributions in perspective, this section reviews the

relevant literature, identifies gaps, and motivates our research questions.

2.1. Delivery Platforms and Restaurant Partnership

Joining delivery platforms may affect a restaurant’s sales, profits, and survival. For instance,
find that a formal partnership with a delivery platform can improve outcomes for

restaurants, especially for chain restaurants. Others have noted the long-term benefits of joining

platforms such as increasing online and offline sales (Zhang et al. 2019)), enhancing the survival

chances of small restaurants (Raj et al. 2020), retaining existing customers and acquiring new

ones in a competitive environment (Cheyre and Acquisti|2018)). However, the literature has also

highlighted the costs associated with partnering with delivery platforms. For instance, being listed

on these platforms alongside other restaurants can facilitate price comparisons and intensify the

competition (Li and Wang |2024a). |Cheyre and Acquisti| (2018]) demonstrate that participating in

delivery platforms does not necessarily increase the profitability of restaurants. Similar observations
have been documented by practitioners and industry analysts about the asymmetric relationship:

being on the platform does not guarantee benefits for the restaurants, but their absence from such

platforms can unequivocally put them at a competitive disadvantage (Ahuja et al. |2021, McCart|

2019).
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While extant research has focused on formal contracted partnerships between platforms and
restaurants, recent theoretical papers suggest that a “non-partnered” relationships may also be
viable arrangements (Feldman et al. [2023). Non-partnered relationships enabled by independent
third-party enablers (such as deliverers) seem particularly relevant in competitive environments
where speed and consumer choice drive market dynamics. These arrangements afford platforms
the agility to expand offerings and capture market trends without the time-intensive process of
securing formal agreements. They exploit market niches quickly, responding to consumer demands
for diverse and immediate options, illustrating how such strategies can flourish in specific sectors
despite their operational challenges. However, there could be inefficiencies in such relationships
because of operational issues such as incorrect menu prices, improper handling of food (e.g., Saxena
2019, (Christians |2020)) or a reduction of platform profit in the absence of commission fees (Chen
et al.|2022). This research adds to the literature by empirically investigating the impact of platforms
listing restaurants without a formal contracted partnership.

2.2. Platform Strategy in Multi-Sided Markets

The multi-sided networks literature has investigated various strategies that platform owners can use
to grow the network and ensure efficient governance. Extant research demonstrates that platform
owners can manage their platforms by controlling various operational “levers” such as price, quality,
entry decisions, and platform openness (Rochet and Tirole 2003, [Parker and Van Alstyne 2005,
Boudreau |2010, |Zhu and Iansiti 2012), in order to attract participants from both the demand and
supply side, thereby creating same-side and cross-side network effects. Consequently, the focus has
been on studying how these “levers” help organically grow the network on both sides.

Platforms may also grow their network inorganically through strategies such as seeding (Dou and
Wu 2021), mergers (Farronato et al.|2023), or envelopment (Eisenmann et al. 2011). Most studies
have used theoretical modeling to understand the impact of such strategies on network growth
and their implications for value creation and capture on the platform. However, few papers have

empirically investigated how these strategies manifest in the context of food delivery platforms. In
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particular, there is a lack of empirical evidence on how cross-side and same-side network effects are
affected when a platform expands the supply side (e.g., Reshef|2023) without formal contracts. Such
relationships are feasible in settings where the third side of the platform can leverage its reputation
to profitably unlock commerce. Unlike partnered restaurants, non-partnered restaurants are passive
suppliers; they do not contribute efforts towards advertising or innovation on the platform. This
research adds to the literature by shedding light on how the inclusion of passive suppliers affects
platform dynamics.

2.3. Platform Actions, Externalities and Regulations

Multi-sided platforms often generate externalities—positive or negative—that can impact a wide
range of stakeholders within and outside the platforms (Boudreau and Hagiu|2009). Given the
extensive influence platforms exert, a key issue has arisen regarding the mode of oversight that
best promotes fair competition and mitigates negative externalities without stifling innovation
(e.g.,|Cohen and Sundararajan|2015| [Frieden [2017, Mayya and Viswanathan 2024)). Some studies
highlight the effectiveness of market competition in encouraging platforms to self-regulate via
private platform policies, without the need for external interventions (e.g., Boudreau and Hagiu
2009)). However, other studies have emphasized that platforms may lack the discretion or motivation
to self-regulate because of their ubiquity and often monopolistic market position. Most recent
discussions focus on how the credible threat of regulation can motivate platforms to self-regulate
(e.g.,/Cusumano et al.|2021, Gawer and Srnicek|2021). While it is generally accepted that the threat
of regulation can improve platform governance practices, much is unknown about the effectiveness
of implementing retrospective regulations. We add to this literature by providing insights into the
impact of retrospective regulations that intend to check externalities related to platform expansion
strategies. We provide empirical evidence on its efficacy in promoting better market outcomes.
2.4. Literature Gap

The literature on the impact of delivery platforms on restaurant businesses (e.g., Cheyre and
Acquisti 2018, Zhang et al. 2019, Raj et al. 2020} |Li and Wang |2024a,b among others) has pre-

dominantly examined the formal partnerships between restaurants and delivery platforms. Formal
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partnerships present a trade-off: while offering benefits such as menu and pricing control (Saxena
2019} |Christians|2020), and access to consumer data and reach (Bushnell 2018, |McCarthy 2020)),
they also impose additional costs, such as commission fee and the need for a dedicated work-
force. However, much is unknown about the platform dynamics when non-partnered restaurants
are added, both on those restaurants as well as the partnered restaurants already on the plat-
form. While partnered restaurants actively participate in promotions and respond to competitive
pressures on the platform, non-partnered restaurants do neither. Hence, it is unclear whether the
negative “competition” effect dominates the positive cross-side network effects. This important
difference allows us to provide new insights into how platforms can expand inorganically to include
passive partners, as well as measure the resultant effects on both partnered and non-partnered
suppliers. Furthermore, it is unclear whether external regulations to delist non-partnered restau-
rants lead to desirable outcomes. Recent papers on commission cap regulations suggest that such
regulations may lead to unintended consequences that harm restaurants (e.g.,|Li and Wang|2024b).
Therefore, it is important to empirically investigate the impact of such regulations on various

stakeholders to inform evidence-based policymaking. Our study fills these gaps in the literature.

3. Empirical Context, Data and Models

We answer the research questions by analyzing Grubhub, one of the three largest food delivery
platforms for restaurants in the US E Founded in 2004, the platform quickly gained prominence,
aggressively acquiring competitors such as Seamless and Eat24, and becoming the dominant player
in on-demand food delivery. At its core, Grubhub is a marketplace connecting three sides of the
food ordering and delivery process: consumers, restaurants, and delivery personnel (“Deliverers”).
3.1. Partnered vs. Non-Partnered Restaurants

How do “partnered” and “non-partnered” restaurants differ in their relationships with online deliv-
ery platforms? Partnered restaurants enter into formal agreements with the platform, typically
involving fee structures and cooperative marketing efforts, creating a mutually beneficial relation-
ship. Partnered restaurants also decide the menu items and prices. When a consumer places an

9 Grubhub’s parent company, Just Eat Takeaway, is the largest delivery platform outside China -Statista


https://www.statista.com/statistics/1235724/market-share-us-food-delivery-companies/
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Figure 1 Comparison of Partnered and Non-Partnered Restaurants
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order through the platform, the platform collects the payment, releases the order to the restaurant
electronically, and dispatches a deliverer to pick up and deliver the order. Conversely, non-partnered
restaurants are listed without an explicit contract or direct consent, often unbeknownst to them
until orders commence. These restaurants do not pay fees to the platform and do not control their
menu pricing as listed on the platform. A typical order flow for non-partnered restaurants, fulfilled
by deliverers, is shown in Figure |1, When a platform user places an order with a non-partnered
restaurant, the platform collects the payment and dispatches a deliverer to place the order on
the consumer’s behalf through the restaurant’s existing channels. The deliverer then picks up the
order, pays for the food using a payment method provided by the platform, and delivers it.

The inclusion of non-partnered restaurants largely stems from the platforms’ decision to rapidly
expand their restaurant offerings, thereby enhancing their appeal to users while simultaneously
demonstrating the benefits of being on their platform to restaurants. When the platform decided to
add non-partnered restaurants, the selection of restaurants primarily depended on the availability
of an online menu from platforms like Yelp or restaurants’ own websites, reflecting a tactic aimed
at scaling platform options through mass inclusion. The partnership status of restaurants was often
obscured from consumers, with subtle pricing disclaimers at the order stage that, at best, vaguely

hinted at possible cost variations.
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3.2. Context

In the last quarter of 2019, Grubhub adopted an aggressive expansion strategy which aimed at
encompassing as many restaurants as possible on its platform, primarily guided by the availability
of online menus. This strategy saw Grubhub’s restaurant listings swell from an overall restau-
rant count of 105,000 in 2018 to adding over 150,000 restaurants E in just the last quarter of
2019. Appendix Figure illustrates the similarity in footfall patterns across different restau-
rant categories—non-partnered, partnered, and those not on the platform—highlighting Grubhub’s
lack of specific selection criterial'l] Although delivery platforms argued that listing non-partnered
restaurants on their platforms was beneficial to non-partnered restaurants because of increased visi-
bility, some restaurants did not appreciate this practice and sought legal and regulatory remedies
Consequently, in response to complaints from restaurants about being listed on Grubhub without
their consent, the state of California passed the Fair Food Delivery Act prohibiting this practice
Prior to the regulation, approximately 40% of the restaurants on the platform in California were
non-partnered. Appendix Figure captures the timelines of the two exogenous events.

Our research context has two distinct aspects that facilitate empirical identification. Firstly,
unlike other contexts where joining a platform is a voluntary decision made by the participants,
our context involves an involuntary addition to the platform. This allows us to assess the outcomes
of platform participation without significant self-selection concerns. Secondly, our context offers a
rare opportunity to measure the impact of a platform strategy, followed by the impact of exter-
nal regulation that reversed this platform strategy. The addition of non-partnered restaurants by
Grubhub and California’s regulatory intervention occurred within a year of each other, enabling

us to study the impact of both the platform policy and the regulation.

10Grubhub adds 150K non-partnered restaurants as controversy grows - Accessed on 15th May 2024

1 Bigure also illustrates similarity in footfall across non-partnered restaurants added at different time periods,
underscoring the non-discriminatory nature of Grubhub’s expansion in terms of restaurant selection.

12|Grubhub Hit With Lawsuit for Listing Restaurants Without Permission - Accessed on 15th May 2024

13\New California law requires delivery platforms to have direct partnerships with restaurants - 15th May 2024


https://www.restaurantdive.com/news/grubhub-adds-150k-non-partnered-restaurants-as-controversy-grows/571930/
https://www.eater.com/21537215/restaurants-sue-third-party-delivery-service-grubhub-for-listing-businesses-without-permission
https://abcnews.go.com/GMA/Food/california-law-requires-delivery-platforms-direct-partnerships-restaurants/story?id=75079470
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3.3. Data

We compiled a comprehensive panel dataset by triangulating across multiple sources. The raw

dataset comprises all restaurants located in the states of California, Oregon, and Washington

3.3.1. Restaurant Foot Traffic. The foot traffic data is provided by SafeGraph Inc., a data
company that collects anonymized location data from approximately 35 million unique devices
across the U.S. The data has been used by researchers across fields, including public health and
economic activity analysis (e.g.,|Chiou and Tucker|2020)). To preserve anonymity, SafeGraph aggre-
gates visiting data weekly and provides visit duration categories: 0-5 minutes, 5-10 minutes, etc.

This granularity allows us to analyze the impact of platform listings on restaurants’ takeout orders.

3.3.2. Restaurant-Platform Partnership. Restaurant partnership data is provided by
Grubhub. The longitudinal data captures which restaurants are listed on the platform each month,
which are non-partnered, and the exact dates when they were added to the platform. Our dataset

also captures when non-partnered restaurants in California were removed per the state’s regulation.

3.3.3. Transaction Dataset. We utilize a comprehensive dataset of anonymized, aggregate
debit/credit card transactions provided by Visa. Compiled in collaboration with more than a
thousand financial institutions, this dataset captures the monthly sales figures, both in terms of
transactions and total expenditure in USD, from diverse restaurant channels, including deliveries,
direct sales from dine-in or takeout services. The dataset categorizes transactions by restaurant
type using merchant category codes, offering a granular view of spending through both delivery

platforms and direct restaurant sales. We aggregate the transactions at a restaurant-month level.

3.3.4. Variables and Measurement. The main variables and their summary statistics are
presented in Table[I]and Table 2] respectively. The primary variable of interest relates to consumers’
visits to restaurants. We specifically investigate the frequency of “takeout” visits to restaurants,

as defined in Table |1 because food delivery platforms directly impact only takeout orders.
4 Expanding the dataset to include NY, PA, NJ, CT, MD, VA, TX, and DC, did not change the results (unreported).
15 Out of 115,889 restaurants, 36,749 were partnered, 27,966 were non-partnered, and 51,174 were not on the platform.
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Table 1 Variable Explanation

Variable Description

Dependent Variables

TakeOut,, Number of visitors that spent under 10 minutes in a restaurant i in month ¢,
normalized by the population of the neighborhood

RawTakeOut;, Number of visitors that spent under 10 minutes in a restaurant 7 in month ¢

Revenue;, Monthly revenue for a restaurant ¢ in month ¢

Explanatory Variables

NonPartnerListing; Whether a restaurant ¢ that is on GrubHub has a formal partnership with it

ChainRestaurant; Whether a restaurant 4 is a chain restaurant

Plat formStrategyEnacted,, Whether the platform growth policy was implemented on restaurant ¢ in month ¢

RegulatoryPolicy Enacted, Whether the California regulation barring platforms from adding non-partnered
restaurants was enacted in month ¢

NonPartner Listing N earby;, Whether there is at least one non-partnered restaurant within the zip-code of

partnered restaurant ¢ in month ¢
NonPartnerListingNearbyCount;; Number of non-partnered restaurants within the zip-code of partnered
restaurant ¢ in month ¢

Note. Non-partnered restaurants were added to the platform at different months.

Table 2 Summary Statistics

Variable Obs Mean Std. Dev. Min Max
TakeOut,;, 660,923 1279 1574 0 92,256
RawTakeOut 660,923  56.1 72.3 0 3,125
Revenue; 660,923 1084 1186 0 90,970
NonPartnerListing,; 660,923 0.268 0.443 0 1
ChainRestaurant; 660,923 0.242 0.428 0 1
Plat formStrategyEnacted,, 660,923 0.33 0.47 0 1
RegulatoryPolicy Enacted, 660,923 0.333 0.471 0 1
NonPartner Listing N earby;, 660,923 0.701 0.458 0 1
NonPartnerListingNearbyCount;; 660,923 17 20.6 0 105

Note 1: The summary statistics table includes monthly observations from September 2019 to
March 2021 for 36,776 restaurants that show up in at least one of the analyses.
Note 2: Some urban coffee shops experience daily footfall in the thousands (link1)(link2)

Takeout Visits (visits lasting less than 10 minutes): Consumers (or deliverers) typically wait
less than 10 minutes upon arriving at a restaurant before their orders are ready for takeout, drive-
through, or pickup Takeout visits include instances where consumers pick up orders themselves
or where deliverers fulfill platform orders. Following the literature (e.g., [Huntington-Klein 2020,
Li and Wang 2024b), we normalize the SafeGraph data by multiplying the SafeGraph footfall by
the ratio of the Census Population of a Census Region to the SafeGraph panel population of that
region in a given month. The RawT akeout visits refer to the unnormalized SafeGraph visit counts.

Non-Partnered Restaurants: This binary variable carries the value of 1 for any restaurant

16 As a robustness checks, we also define takeout visits as those with a duration of (a) less than 20 minutes and (b)
less than 5 minutes and present the results in Table in the appendix.


https://urbanbeancoffee.com/coffee/starbucks-statistics/
https://starbmag.com/how-many-customers-does-starbucks-get-a-day/
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that was added to the platform without a formal contract. We retain only those restaurants for
which this binary value remains consistent throughout the panel

Chain Restaurants: This binary variable carries the value of 1 if any restaurant is part of a
chain restaurant business, including both franchises and company-owned locations.

Non-Partnered Restaurants Nearby: NonPartnerListingN earby;; is a binary variable that
equals 1 if at least one non-partnered restaurant is located in the same zip-code as the focal
restaurant at the time. Similarly, NonPartnerListingNearbyCount;; quantifies the number of
non-partnered restaurants in the same zip-code as the focal restaurant. Both variables are used
exclusively in the analysis of same side network effects. For additional analysis, we also created two
separate binary variables: one indicating the presence of a non-partnered chain restaurant and the
other indicating the presence of a non-partnered independent restaurant.
3.4. Empirical Strategy
In order to study the effects of delivery platforms on restaurants, we follow a two-pronged empirical
strategy. The first empirical strategy involves exploiting the shock caused by Grubhub when it
added non-partnered restaurants to its platform without a formal contract. We also model the
impact of this growth strategy on partnered restaurants to measure the competition effect from
the exogenous increase in the suppliers on the platform. The second empirical strategy capitalizes
on the regulation in California that mandated platforms to remove non-partnered restaurants from
their platform. We also model the impact of this regulatory delisting on partnered restaurants,
which were never removed from the platform but experienced a sudden decrease in the competition
on the platform. These policy variations allow us to utilize a quasi-experimental design and adopt
a difference-in-differences (DiD) method, contrasting the outcomes of restaurants on the platform
with those of similar restaurants that were never on the platform. We use two variants of DiD
estimators in the aforementioned two empirical strategies: the staggered DiD estimation technique
for the first strategy and the standard panel DiD estimation for the second.

"' We drop 1.8% of restaurants in our sample that were added as non-partnered restaurants, but they signed formal
partnership during the duration of our panel.
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3.4.1. Staggered DiD Estimation of the Impact of Listing. In our first empirical inves-
tigation, we analyze the differential trajectory of visits to restaurants following their inclusion on
the platform, employing a staggered treatment approach, since each restaurant is added at different
times. Following the literature, we first pre-process the dataset using matching and then apply the
classical Two-Way Fixed Effect (TWFE) model. Additionally, as a robustness check, we employ
the Matrix Completion (MC) Method (Athey et al.[2021).

3.4.1.1 Traditional Matching. We adopted the classical Two-Way Fixed Effect (TWFE)
model as our main analytical framework, consistent with prior studies (Gao and Zhang|2017,|Mayya
et al.|2021). There are known estimation problems when DiD is used in a quasi-experimental setting
without pre-processing the data. One such problem is that the treatment is not randomly assigned.
These issues have been addressed by pre-processing the data using established matching techniques
like the Propensity Score Matching (PSM) technique. PSM, in conjunction with DiD, has been used
for causal inferences across disciplines (Liu and Lynch 2011, Mayya and Viswanathan|2024, [Smith
and Todd|[2005). The procedure requires predicting the propensity of a restaurant to be listed on
the platform using various time-variant covariates (e.g., total visits, takeout visits, median distance
from consumers’ home) and time-invariant covariates (e.g., zip-code, restaurant sub-category).
We employed a dynamic matching approach where each month, newly treated restaurants were
matched to control restaurants using the time-variant covariates based on their mean value from
the pre-treatment period, with additional constraints ensuring that treated-control restaurant pair
were from the same zip-code and the same restaurant category. Finally, we performed a one-to-one
match without replacement of the matched control restaurants. This matching procedure resulted
in 7,000 treated restaurants and an equal number of dynamically matched control restaurants.

For the first question, we specify the empirical model as follows:

Yt = a+ B NonPartnerListing; x Plat formStrategyEnacted;; + X0 + p; +vi + €5 (1)

where ¢ and ¢ index a restaurant and month, respectively, and p; and v, represent the fixed effect

for restaurant i and the fixed effect for absolute month ¢, respectively. The outcome variables of
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interest, Yj;, are T'akeOut;, Revenue; or RawTakeout;; as defined in Table The variable
Plat formStrategyEnacted;; becomes 1 for both restaurant ¢ and its matched pair after month ¢.
The DiD coefficient S captures the causal effect of the platform strategy.

3.4.1.2 Matrix Completion (MC) Method. The alternative model estimation is the Matrix
Completion (MC) Method, which uses a data-driven approach to estimate the counterfactual out-
comesE The MC method works by creating a low-rank approximation of the outcome matrix,
which balances capturing systematic patterns (both across units and over time), handles heteroge-
neous treatment effects, and allows for differential trends among treated and control units (Athey
et al.|2021). In the context of staggered policy adoption, the MC method can handle varying treat-
ment times by predicting unobserved outcomes as though the policy were adopted at the same
time for all units, thus aligning the data for comparison.

We specify the model as recommended by Athey et al.| (2021]), which accounts for individual
restaurant characteristics and time-specific effects (e.g., seasonality or economic fluctuations). By
specifying the model this way, the MC method estimates the outcome by contrasting the observed
restaurant performance with the predicted performance if the restaurant did not have a non-partner
listing, enabling us to accurately isolate the specific effects of these listings and platform strategies.

3.4.1.3 Minimum-Distance Matching. The second research question measures the impact
of listing non-partnered restaurants on the performance of existing partnered restaurants on the
platform. The model is similar to Equation [I|except in this case, the “event” refers to the addition
of the first non-partnered restaurant within the same zip-code as the treated-control restaurant

pair. The formal model is as follows:
Y =+ B2 Partner Listing; x NonPartnerListingNearby;; + X0 + pu; + vy + €44 (2)

where ¢ and t index a restaurant and an absolute month, respectively. As described in Table
the variable NonPartnerListingNearby;, is a binary variable that takes the value of 1 if the
8 During robustness checks in Section , we use alternative measures, such as the natural log of RawTakeOut;;

or testing the sensitivity of the visit range between 0-5 minutes and 0-20 minutes.

19'We thank the anonymous reviewer for suggesting this method.
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restaurant ¢ has at least 1 non-partnered restaurant in the zip-code where ¢ is located. Once
this value turns to 1, it stays 1 for the duration of the panel. For robustness, we also use
NonPartnerListing N earbyCount,;;, which represents the count of non-partnered restaurants.
Since the demand for partnered and non-partnered restaurants can potentially interfere due to
network effects, we follow extant literature (e.g., Ho et al.|2020) and enforce a minimum distance
between the treated and control restaurants within the same zip code On average, zip codes
in the U.S. cover more than 50 square miles, although those in more densely populated cities
can span just a few square miles. (e.g., Mack and Grubesic 2009). Given the wide geographical
variation of zip code sizes, we use Uber’s H3 grid syste to develop a better cutoff for minimum-
distance matching. Uber’s H3 grid indexes all areas of the Earth into uniform-sized hexagonal cells
across different resolutions, from 0 to 10. We go with a level-7 resolution, which approximates a
1-mile radius around each restaurant to construct a competitive perimeter that is conservative yet
adequate for discerning the effects of non-partnered restaurants on those partnered with delivery
platforms. We continue to retain the exact zip code matching along with the 1-mile minimum

distance requirement to ensure that the matched restaurants are within the same regulatory space.

3.4.2. Traditional DiD Estimation for the Impact of Delisting. Here, we model the dif-
ferential trajectory of takeout visits after non-partnered restaurants were delisted from the platform
as a one-shot policy implementation. On September 24th, 2020, the California governor signed a
bill banning platforms from listing restaurants without a formal contract. We designate the month
of law implementation as ¢t = 0 and organize the pre- and post-implementation periods accord-
ingly. We perform a sub-sample analysis on California restaurants by matching the non-partnered
restaurants with the control group of similar restaurants that were never listed on the platform.

We formally state our model as follows:

Y, =~v+ 0 NonPartnerListing; X RegulatoryPolicy Enacted; + X0 + p; + v + €44 (3)

20 We thank the AE and anonymous reviewer for this suggestion.

21Uber’s H3 geospatial indexing system


https://h3geo.org/
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where ¢ and t index a restaurant and an absolute month, respectively. The coefficient § measures
the impact of regulation enactment in California, which required delivery platforms to delist non-
partnered restaurants.

Finally, we modify Equation [3| by replacing the treated units with partnered restaurants, and
match them with “never on platform” restaurants to study the spillover impact of delisting non-

partnered restaurants on partnered restaurants on Grubhub in California.

4. Empirical Analysis and Results

4.1. Impact of being Added without a Contract on Non-Partnered Restaurants

The first analysis is to understand how the inclusion of non-partnered restaurants on the platform
affects their takeout orders. For this analysis, we use the matched dataset, where the non-partnered
restaurants serve as the treated group and restaurants that were never on the platform serve as
the control group. Figure |2| presents the graphical representation of the classical TWFE model
and the Matrix Completion Models. The results of model [1] are presented in Table |3, As shown in
Column (1) of Panel A of Table |3, non-partnered restaurants experienced a 41.023 increase in the
normalized takeout visits (5 = 41.023). This increase of 41.023 translates to an additional $1,409.96
in revenue each month, based on an average order size of $34.37 (Circuit |2022)). Panel B of Table
shows the outcome for the Raw takeouts, based on the raw data obtained from SafeGraph. These
results are consistent with those in Panel (A). Finally, we re-estimate the model using Revenue;; as
the dependent variable, with the results presented in Panel (C) of Table [3| Consistent with Panels

(A) and (B), the overall revenue increases significantly/*

4.1.1. Heterogeneous Effects. Platform policies and regulations pertaining to delivery plat-
forms may impact independent and chain restaurants differently because of the differences in their
operational models, marketing strategies, and consumer awareness. Independent restaurants also
differ from chain establishments in their resilience to technological advancements because of their
limited resources for navigating challenges posed by rapidly changing technologies. To explore these

22 Please note that our revenue dataset captures a subsample of all transactions, hence the smaller absolute value.
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Figure 2 Event Study and Matrix Completion Graphs: Impact on Non-partnered Restaurants
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heterogeneous effects, we perform a sub-sample analysis based on whether a non-partnered restau-
rant is a chain or an independent restaurant. The empirical results are presented in Columns (2)
and (3) of Panels A through C of Table 3|for TakeOut, RawTakeOut and Revenue;;, respectively.
We find that the increase in takeout orders is numerically larger and statistically significant for

independent restaurants (Column 3), compared to chain restaurants (Column 2).

4.1.2. Alternative Estimators. As noted in section Grubhub followed an aggressive
expansion strategy to add as many restaurants as they could to the platform, conditional on the
availability of an online menu. As shown in Appendix Figure 1} concerns about selection bias are
largely absent. Yet, due to the staggered nature of adding non-partnered restaurants, we test the
robustness of our findings using modern estimators such as |Callaway and Sant’Anna| (2021)), [Butts
and Gardner| (2022)), [Roth and Sant’Anna, (2023), Sun and Abraham (2021)), which are well-suited
to handle the staggered policy enactment scenario. We present the results in Appendix Figure
The findings are consistent with those obtained using TWFE and MC methods.

Next, we perform the Goodman-Bacon decomposition, detailed in (Goodman-Bacon (2021). The
procedure disaggregates the Two-Way Fixed Effects (TWFE) estimates into individually inter-
pretable components that facilitate clearer causal inference in staggered adoption settings. Fol-
lowing current literature recommendation, we applied this method in our analysis, presenting the
results in Appendix Figure and Appendix Table our findings align closely with previous

results, reinforcing the robustness of our conclusions.



Mayya and Li: Growing Platforms by Adding Complementors without a Contract

19

Table 3 Effects of Being Added to the Platform without a Contract on Restaurant
Demand
Panel A: TakeOut as the Dependent Variable

(1) (2) (3)

Dependent Variables Takeout Takeout Takeout
0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample  Subsample
Sample Chain Independent
NonPartnerListing x 41.023*** 50.333 54.577**
PlatformStrategyEnacted (7.606) (32.684) (6.804)
Observations 167,786 26,965 140,821
R? 0.915 0.930 0.865
Restaurant FE YES YES YES
Month FE YES YES YES

Panel B: Raw TakeOut as the Dependent Variable

(1) 2) 3)
Dependent Variables RawTakeOut RawTakeOut RawTakeOut
0-10 minutes  0-10 minutes 0-10 minutes
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing X 1.767** 0.308 2.314***
PlatformStrategyEnacted (0.359) (1.553) (0.317)
Observations 167,786 26,965 140,821
R? 0.903 0.918 0.856
Restaurant FE YES YES YES
Month FE YES YES YES

Panel C: Revenue as the Dependent Variable

(1) (2) 3)

Dependent Variables Revenue  Revenue Revenue
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x 49.495%** 23.226 66.033***
PlatformStrategyEnacted  (7.753)  (17.979) (8.521)
Observations 167,786 26,965 140,821
R? 0.863 0.920 0.852
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses; *** p<0.001, ** p<0.01, * p<0.05

A total of 7,000 restaurants each in treated and control post matching.

4.1.3. Robustness Checks. We assess the robustness of our findings by redefining
RawTakeOut with varying time windows for qualifying visits: 0-20 minutes and 0-5 minutes. The
results are presented in Panels A and B of Appendix Table respectively. Across both variations,
the main results remain consistent. Next, to ensure the stability of the sub-sample analysis, we
included a three-way interaction in the main model, involving DiD terms and a dummy variable for

chain restaurants. The results, presented in Column (1) of Appendix Table[A10, remain consistent.
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We also evaluate the sensitivity of our findings to different model specifications. We employ a
Poisson Count Model to account for the count nature of the footfall data. Panel A of Appendix
Table shows the results from this specification. Next, following prior literature (Austin and
Small |2014} [Smith and Todd 2005), we bootstrap the standard errors with 100 replications. The
results from this approach is presented in Panel B of Appendix Table Our results are robust
across both alternative specifications. Additionally, we use the log transformation of RawT akeOut
as the outcome variable and present the corresponding results in Panel C of Table[A2] These results
indicate that the average takeout increases by 3.98% ((8 = 0.039 in column (1); (e®39-1)*100 =
3.98%)) after being listed as a non-partnered restaurant on the platform.

Finally, we perform the in-space placebo test, also referred to as Random Implementation (Shuf-
fle) test, in line with those by Burtch et al. (2018]). The test utilizes “fictitious” treatment units,
selected randomly from either the control or an unaffected pool, to assess the likelihood of placebo
effects surpassing or equating the estimated treatment effect. We replicated this procedure 500
times, randomly assigning a treatment indicator to various units by treating some restaurants that
were never on platforms as non-partnered restaurants and estimating the effect. Subsequently, we
plot the DiD outcomes of these various draws and compare them against the actual effect size
(indicated by the red line). As seen in Figure |3, the placebo test results are distributed around 0,

confirming the absence of spurious effects and supporting the internal validity of our main model.

4.1.4. Possible Mechanisms. Section [4.I]demonstrates that non-partnered restaurants ben-
efit from being listed on the platform. One possible explanation for the positive effect is increased
visibility, as observed by recent work such as those by [Li and Wang (2024b) in the restaurant
delivery setting and by [Teng et al. (2023) in the grocery delivery setting. Our finding that inde-
pendent restaurants enjoy a marked increase in takeout orders post-listing further supports the
visibility mechanism. Unlike their chain counterparts, many of the independent establishments
previously lacked significant exposure, hence they benefit disproportionately from the enhanced

visibility provided by the delivery platform.
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However, to capitalize on the increased visibility effectively, restaurants must be well-equipped
and prepared to handle takeout orders. Otherwise, they may not be able to convert potential
demand into actual sales. To test this hypothesis, we classified non-partnered restaurants into four
quartiles based on their T'akeOut orders in August 2019, which was the month before Grubhub
began listing non-partnered restaurants on its platform. We then estimated the interaction effects of
these group dummies with the DiD terms and reported the results in Table |4, The results show that
the restaurants in the top quartile of TakeOut orders prior to the platform strategy experienced
the largest revenue increase. Column (1) shows that the coefficient of 114.133 translates to about
$3,922.75 per month over and above the improvements for restaurants in the lowest quartile, based
on an average order size of $34.37 (Circuit 2022). For independent restaurants, the gains are about
$6,239 per month, as seen in column (3). These restaurants likely had existing systems deployed for
phone or web orders, potentially with their own delivery services. However, they likely opted not to
partner with the platform because of high commission fees Because they already had a takeout
channel with a publicly accessible takeout menu, being listed as a non-partnered restaurant on the

platform gave them an added advantage of free advertising on the platform.

2|Delivery Platforms Need to Give Restaurants a Break - Food&Wine - Accessed on 15 May 2024


https://www.foodandwine.com/fwpro/delivery-apps-restaurants-coronavirus-commission

Mayya and Li: Growing Platforms by Adding Complementors without a Contract

22
Table 4 Mechanism Analysis: Outcomes Based on Restaurant’s TakeOut Readiness
M @) ) (1) ) ©)

Dependent Variables Takeout  Takeout Takeout RawTakeout RawTakeout RawTakeout
Sample Full Subsample Subsample Full Subsample Subsample

Sample Chain Independent Sample Chain Independent
NonPartnerListingx PlatStratEnacted — 8.960* -50.663 12.059* 0.360 -1.970 0.483**

(4.307) (38.424) (3.990) (0.184) (1.582) (0.172)
NonPartnerListingx PlatStratEnacted — -1.764 34.955 -1.056 0.056 1.151 0.103
x QuartileTwo (8.975) (46.387) (9.218) (0.384) (1.909) (0.396)
NonPartnerListingx PlatStratEnacted 33.520** 78.992 42.698*** 1.369** 2.705 1.847***
x QuartileThree (11.612) (49.524) (12.142) (0.497) (2.094) (0.517)
NonPartnerListingx PlatStratEnacted 114.133***  129.212* 181.524*** 5.030** 4.508 8.199***
x QuartileFour (26.897) (64.587) (29.329) (1.223) (2.905) (1.302)
Observations 167,786 26,965 140,821 167,786 26,965 140,821
R? 0.924 0.935 0.879 0.925 0.930 0.890
Restaurant FE YES YES YES YES YES YES
Month FE YES YES YES YES YES YES

Note. Standard errors clustered around restaurants in parentheses;
*** p<0.001, ** p<0.01, * p<0.05

We further evaluate this mechanism by splitting restaurants into two groups based on their

“takeout readiness”. We coded the restaurant as “takeout ready” if the restaurant’s Yelp page
indicated that it offered either the pickup or the delivery service. We re-estimated Model [1| on
these two sub-samples. The results, presented in Appendix Table confirm the mechanism: only
“takeout ready” restaurants benefited from being listed as a non-partnered restaurants on Yelp.
Another potential mechanism could be the inherent quality of the restaurant; more precisely,
higher-quality establishments might benefit more from inclusion on the platform For this explo-
ration, we obtained and integrated the Yelp restaurant dataset. Yelp ratings are considered a
reliable indicator of a restaurant’s offline quality, as they are rigorously assessed, a point under-
scored by recent studies (Beck et al. 2023, |Raval [2023). We classified restaurants into quartiles
based on their Yelp ratings rather than their volume of takeout orders. The results, presented in
Appendix Table reveal no significant differences in performance across the quartiles, suggesting
that the inherent restaurant quality does not explain the ﬁndings
4.2. Impact of Adding Non-Partnered Restaurants on Partnered Restaurants

Much is unknown in the literature on whether a delivery platform’s expansion strategy would

have any impact on the restaurants that are already on the platform. Exogenously adding more

24 We thank the anonymous reviewer for pointing us to an alternative mechanism.

25 In an unreported table, we estimated Table|4|by including Yelp rating as a control variable; the results are consistent.
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restaurants could lead to increased competition among restaurants. Rapid supply side expansion
may decrease sales for partnered restaurants due to heightened competition. However, these new
players on the supply side are “passive” participants, with no involvement in the menu curation or
promotional activities. Hence, it is unclear whether competition effects dominate network effects.
Specifically, the interplay between network effects and competition effects stemming from passive
participants may be different from those studied in the literature (Reshefi|2023). To empirically
investigate this question, we follow a similar empirical strategy as outlined in section where we
match partnered restaurants with those that are never on the platform. As noted in that section,
we enforce a minimum-distance matching of one mile and estimate the equation [2. The graphical

presentations of the classical TWFE and the Matrix Completion Models are as shown in Figure

Figure 4 Event Study and Matrix Completion Graphs: Impact on Partnered Restaurants
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Parameter estimates of the model 2l are shown in Table 5l We find evidence that the addition of
non-partnered restaurants improves outcomes for partnered restaurants already on the platform.
Column (1) of Panel A in Table [5| shows that partnered restaurants experienced an increase of
70.71 in normalized takeout visits, which translates to $2,430 in additional monthly revenue for
these partnered restaurants, based on an average order size of $34.37 (Circuit 2022). We find
consistent results with RawT akeout visits (Panel B) and with the measure of revenue (Panel C).

In essence, the positive network effect outweighs the negative competition effect. Even when the
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supply side grows due to the exogenous addition of passive restaurants, the platform becomes
more attractive to consumers, potentially drawing a larger user base, as well as increasing overall
platform transactions for existing users.

In Columns (2) and (3) of Panels (A) through (C) of Table |5, we present the respective het-
erogeneous effects on chain and independent restaurants. We find no impact on partnered chain
restaurants (Column 2) while partnered independent restaurants see a significant boost in takeout
orders (Column 3). We further examine the heterogeneity by splitting NonPartner ListingN earby
into two binary variables, NonPartner ListingN earby — Chain and NonPartner ListingN earby —
Independent and present the results in Appendix Table [A9] Both types of non-partnered restau-
rants boost the outcomes of partnered independent restaurants, but not those of partnered chain
restaurants. The finding aligns with industry reports indicating that diners are more likely to try
out independent restaurants that they encounter To state differently, when new customers join a
platform because their favorite restaurant is listed, they are more likely to explore diverse culinary

experiences from other independent restaurants, thereby fostering a positive spillover effect.

4.2.1. Robustness Checks. Given our minimum-distance matching criteria, the treated part-
nered restaurants and the control restaurants may be less comparable, despite being in the same
zip code and having a similar trend prior to the treatment. To address the variability, we estimate
the model using the Generalized Synthetic Control method (Xu 2017)). This method builds on the
Synthetic Control approach |Abadie et al. (2010]) by adding interactive fixed effects models, enhanc-
ing its ability to estimate causal effects in diverse settings with multiple treated units and varying
treatment durations. We present the results in Appendix Figure The results are consistent.

Next, instead of defining the treatment variable as a binary variable for the presence or absence
of non-partnered restaurants, we redefine it as the number of non-partnered restaurants within the
specified radius. This adjustment allows for a more nuanced capture of heterogeneous competition
effects. We re-estimate the model [2| using this modified treatment variable and present the results

26|The 2022 Restaurant Digital Divide - PYMNTS


https://www.pymnts.com/wp-content/uploads/2022/11/PYMNTS-Restaurant-Digital-Divide-November-2022.pdf

Mayya and Li: Growing Platforms by Adding Complementors without a Contract

25
Table 5 Impact of Adding Non-Partnered Restaurants on Partnered Restaurants
Panel A: TakeOut as the Dependent Variable
) @ ®
Dependent Variables Takeout Takeout Takeout
0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample  Subsample
Sample Chain Independent
PartnerListing x 70.707*** 33.141 82.201***
NonPartnerListingNearby — (12.082) (23.314) (11.815)
Observations 138,055 57,981 80,074
R? 0.906 0.909 0.819
Restaurant FE YES YES YES
Month FE YES YES YES

Panel B: Raw TakeOut as the Dependent Variable

0 2) 3)
Dependent Variables RawTakeOut RawTakeOut RawTakeOut
0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample Subsample
Sample Chain Independent
PartnerListing x 2.309*** 1.473 3.895%**
NonPartnerListingNearby (0.557) (1.060) (0.583)
Observations 138,055 57,981 80,074
R? 0.898 0.903 0.803
Restaurant FE YES YES YES
Month FE YES YES YES
Panel C: Revenue as the Dependent Variable
1) ) 3)
Dependent Variables Revenue  Revenue Revenue
Sample Full Subsample Subsample
Sample Chain Independent
PartnerListing x 104.622*** 15.004 100.411***
NonPartnerListingNearby — (10.913) (12.549) (15.592)
Observations 138,055 57,981 80,074
R? 0.829 0.901 0.796
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses; *** p<0.001, ** p<0.01, * p<0.05
A total of 5,762 restaurants each in treated and control post matching.

in Appendix Table We find the results to be consistent with our main findings "] To further
confirm the stability of the sub-sample analysis in the main table, we add a three-way interaction
in the main model involving the DiD terms and a dummy variable set to 1 for chain restaurants.
The results, shown in Column (2) of Appendix Table [A10, are consistent.

Next, as in section [4.1.3] we test the robustness of our findings by changing the operationalization

of our dependent variables. In Panel A of Appendix Table we present the results after changing

27 We thank the anonymous reviewer for this recommendation.
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the model specifications to the Poisson Count Model. In Panel B of Appendix Table we present
results after bootstrapping the standard errors for the estimations in Table 5| using 100 replications.
In Panel C of Appendix Table we present the outcome after log-transforming the dependent
variable. The results remain consistent and robust across all analyses, adding confidence to our
findings.

Next, similar to Section |4.1.3} we test the robustness of our findings using modern estimators such
as (Callaway and Sant’Annal (2021), Butts and Gardner (2022), Roth and Sant’Anna (2023)), Sun
and Abraham (2021) and present the results in Appendix Figure The findings are consistent
with our results using the TWFE and MC methods. Furthermore, we perform the Goodman-Bacon
decomposition, detailed in (Goodman-Bacon (2021) and present the results in Appendix Figure
and Appendix Table The findings align with the main analysis and support our belief that
potential biases with TWFE models under staggered policy adoption do not affect the direction
or significance of our findings.

Finally, to ensure that the platform strategy change did not affect partnered restaurants without
any non-partnered restaurants nearby, we perform an in-space placebo test that involves partnered
restaurants that did not see non-partnered restaurants in their zip code, presumably unaffected
by the platform strategy change. The procedure randomly assigns “fake” treatments to unaffected
partnered restaurants that are spatially isolated from the strategy because of the absence of nearby
non-partnered restaurants. As shown in Appendix Figure the placebo effects are statistically
insignificant from zero and differ from the actual treatment effect. This gives us confidence that
the observed actual DiD estimate can be attributed solely to the platform strategy change.

Synthesizing the results from Sections 4.1] and our findings indicate that the introduction of
non-partnered restaurants to the platform elevates their order volumes while simultaneously boost-
ing sales for existing partnered establishments. This dual impact embellishes the understanding
of network effects within platform economics, revealing that the presence of passive suppliers that

are activated by third-party enablers can also enhance overall market dynamics in ways previously
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unexplored. The analysis further shows a differentiated impact based on restaurant type; the posi-
tive spillover from non-partnered to partnered entities is observable primarily among independent
restaurants, with almost no gains for chain establishments.

4.3. Evidence from the Exogenous Delisting of Non-Partnered Restaurants
Grubhub’s strategy of listing non-partnered restaurants on its platform faced legal challenges
from some restaurants (Saxenal 2020, [Dowty 2021). Resultant media coverage prompted legisla-
tive action, with California becoming the first state to pass a law banning this platform strat-
egy. We leverage this regulatory enactment to provide additional evidence for the effectiveness of
non-contracted partnerships. Specifically, we employ model [3| to analyze the effects of delisting
non-partnered restaurants on both non-partnered and partnered establishments. Figure [5| provides

the event-study plot as well as the Matrix Completion plot of the estimation for the two models.

Figure 5 Event Study and Matrix Completion Graphs: Impact of Regulatory Delisting
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Note: Y-Axis is the RawT akeOut;:, the data obtained from SafeGraph

The results analyzing the impact of delisting on non-partnered restaurants are presented in
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Table [6, Column (1) of Panel (A) shows that non-partnered restaurants in California experience
a decrease of 14.318 normalized takeout visits. This translates to a $492.11 monthly revenue drop
for non-partnered restaurants, based on an average order size of $34.37 (Circuit|2022). We observe
a similar decline in RawTakeout value in Panel (B) of Table @ and a similar revenue drop in
Panel A of Appendix Table [AT1l In essence, restaurants in California that were delisted from the
platform lose the benefit of being on the platform. The results analyzing the impact of regulatory
delisting on partnered restaurants are presented in Column (1) of both Panels (A) and (B)
shows negative but statistically insignificant results. We find similar but statistically significant
results with revenue as the dependent variable detailed in Panel B of Appendix Table [A11.
Heterogeneous Effects. In line with Section we examine whether being delisted from the
platform affects chain and independent restaurants differently through sub-sample analysis. We
estimate model [3| on two distinct sub-samples, one comprising chain restaurants and the other
comprising independent restaurants. The results for non-partnered restaurants are presented in
columns (2) and (3) of Table @ The results indicate that delisting the restaurants did not have
a statistically significant impact on chain restaurants (Column (2)), whereas it had a detrimental
effect on independent restaurants (Column (3)). The coefficient ¢ in column (3) of Panel B sug-
gests that regulatory delisting leads to a monthly drop of 16.010 T'akeOut;; visits for independent
restaurants. The analysis for partnered restaurants is presented in columns (2) and (3) of Table
In this case, chain partnered restaurants, which did not benefit from the listings of non-partnered
restaurants, did not experience a loss in customers. Conversely, independent partnered restau-
rants witnessed a negative effect of removing non-partnered restaurants. In Panels (A) and (B) of
Appendix Table [ATT] we find similar insights by using Revenue;, as the dependent variable.
Synthesizing the outcomes of our entire investigation, we find that the inclusion of non-partnered
restaurants on the food delivery platform created positive network effects by increasing overall user
engagement and demand, benefiting both partnered and non-partnered restaurants. Conversely,

delisting non-partnered restaurants led to negative network effects, characterized by decreased
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Table 6 Impact of Delisting on Non-Partnered Restaurants
Panel A: TakeOut as the Dependent Variable
) @ ®

Dependent Variables Takeout Takeout Takeout

0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample Subsample

Sample Chain Independent

NonPartnerListing x —14.318* 7.784 —16.010"
RegulatoryPolicyEnacted (6.412) (30.986) (6.472)
Observations 106,303 7,746 98,557
R? 0.803 0.918 0.722
Restaurant FE YES YES YES
Month FE YES YES YES

Panel B: Raw TakeOut as the Dependent Variable

() ) 3)
Dependent Variables RawTakeOut RawTakeOut RawTakeOut
0-10 minutes  0-10 minutes 0-10 minutes
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x —0.631*" 0.321 —0.703**
RegulatoryPolicyEnacted (0.243) (1.323) (0.241)
Observations 106,303 7,746 98,557
R? 0.835 0.923 0.749
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses; *** p<0.001, ** p<0.01, * p<0.05
A total of 4,838 restaurants each in treated and control post matching.

platform attractiveness and a reduction in consumer engagement, which particularly affected inde-
pendent restaurants. These dynamics demonstrate how platform decisions on passive restaurant
listings can significantly sway overall market behavior and user interaction within the food delivery

ecosystem. Similarly, regulatory efforts to shield restaurants from such strategies may backﬁre

4.3.1. Robustness Checks. We conduct several additional analyses to ensure the results are
robust. First, the dependent variable, T'akeOut, might be better modeled as a count variable. There-
fore, we estimate Model [3]as a Poisson Count model and present the results in Panel A of Appendix
Tables[A12 and [A13 for non-partnered and partnered analysis, respectively. Next, we use an alter-
native approach to compute robustness standard errors. Specifically, we bootstrapped the standard

errors for Model [3| with 100 replications and present the results in Panel B of Appendix Tables[A12

281t is worth noting the asymmetric impact of listing and non-listing: the positive effects of listing dominate the
negative effect of delisting. This is discussed in detail in Section
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Table 7 Impact of Delisting Non-Partnered Restaurants on Partnered Restaurants
Panel A: TakeOut as the Dependent Variable
) @ ®

Dependent Variables Takeout Takeout Takeout

0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample Subsample

Sample Chain Independent

PartnerListing x -5.656 20.601 —13.125*
RegulatoryPolicyEnacted (6.305) (20.318) (5.659)
Observations 145,859 32,409 113,450
R? 0.892 0.933 0.759
Restaurant FE YES YES YES
Month FE YES YES YES

Panel B: Raw TakeOut as the Dependent Variable

() ) 3)

Dependent Variables RawTakeOut RawTakeOut RawTakeOut

0-10 minutes  0-10 minutes 0-10 minutes
Sample Full Subsample Subsample

Sample Chain Independent

PartnerListing x -0.319 0.877 —0.658*"
RegulatoryPolicyEnacted (0.247) (0.85) (0.204)
Observations 145,859 32,409 113,450
R? 0.905 0.934 0.788
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses; *** p<0.001, ** p<0.01, * p<0.05
A total of 6,641 restaurants each in treated and control post matching.

and [A13. Finally, we re-estimate Model [3] by taking the log transformation of RawTakeOut and
present the results in Panel C of Appendix Tables [A12 and [A13] All results align with our main

specification, thereby reinforcing the robustness of our findings.

5. Discussion and Conclusion

The literature on platform growth strategies in two-sided networks (Rochet and Tirole 2003, |Parker
and Van Alstyne 2005, |Boudreau [2010, Zhu and Iansiti 2012, [Economides and Viard| 2007) has
demonstrated the importance of proactive platform growth strategies using various levers, such as
price, quality, entry decisions, and platform openness. However, little is known about the impact of
growth strategies that involve adding participants to the platform without a contract. The inclusion
of non-partnered suppliers, who are passive and enabled by a third-party (such as deliverers in our
case), adds a layer of complexity to platform dynamics. This issue becomes particularly complex in

multi-sided networks such as delivery platforms, where coordination must occur between multiple
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parties: the platform itself, restaurants, deliverers, and diners. Despite the increasingly critical role
these platforms play in the restaurant industry, empirical studies on these policies remain limited.

Contracted partnerships are essential in high-stakes environments such as Airbnb Stays or Ama-
zon.com eCommerce, where substantial mutual investments and strict operational and regulatory
compliance are necessary. However, in the fiercely competitive food delivery sector, major platforms
are increasingly exploring the non-contracted arrangements, recognizing their viability and value
as an alternative strategy to broaden their network. This study explores the impact of food deliv-
ery platforms’ practice of enlisting restaurants without formal contracts on both new and existing
restaurants on the platforms, probing the broader ramifications of this contentious strategy aimed
at expanding their supply base inorganically.

The empirical findings suggest that when restaurants are added to the platform without a con-
tract, their takeout orders rise by $1,430, bringing in additional revenues without having to pay the
commission fees. This finding is in line with recent theoretical papers, which have suggested that
non-contracted partnerships are viable arrangements that are incentive-compatible to all parties
involved (Feldman et al.|2023). The mechanism analysis suggests that restaurants equipped with a
robust takeout infrastructure benefit the most. Establishments that are well-prepared for takeout
prior to their non-partnered inclusion on Grubhub experienced the most substantial gains.

Another salient finding in our paper is that the platform’s strategy of adding non-partnered
restaurants enhances the same-side network effects for partnered restaurants. We estimate that
partnered restaurants receive over $2,430 in additional revenue after the platform adds non-
partnered restaurants in their area. This implies that positive network effects dominate negative
competitive effects (Katz and Shapiro||1994). This revenue boost likely results from both new
customers attracted to the platform’s expanded offerings and increased engagement from existing
customers who find greater value in its enhanced selection. The benefits of being listed on delivery
platforms may extend beyond immediate revenue from online orders to increased physical store

visits (Chen et al. 2019} Li and Wang|2024b, |Xu et al.|2017). While our findings focus only on online
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orders, it could be extended to reflect broader industry dynamics where digital engagement influ-
ences offline behaviors. Luca (2016) further illustrates that even restaurants not directly accepting
orders through digital platforms experience an increase in demand as a collateral benefit of the
increased visibility that these platforms create, possibly enhancing overall business performance.

Heterogeneity analysis indicates that only independent restaurants benefit from being added to
the platform without a formal contract. This finding aligns with prior research that suggests food
delivery platforms affect independent and chain restaurants differently (Li and Wang 2024b)), and
generalizes to independent versus chain businesses (Le Bot et al. [2023| |De Vaan et al.|[2021)). Chain
restaurants have more technological and financial resources as well as brand recognition, which
may help them better withstand external shocks. Conversely, independent restaurants rely more
on flexibility and creativity to adapt to changing market conditions. Hence, compared to chain
restaurants, independent restaurants gain more from the flexible non-contracted partnership. Inter-
estingly, non-partnered restaurants experienced a larger increase in takeout orders by 41.02 after
their addition but a smaller decrease of 14.31 upon delisting. Established customer relationships
and loyalty may mitigate the negative impact of delisting, maintaining a certain level of demand
via alternative takeout channels despite no platform visibility. Additionally, the similar asymmetric
effects for partnered restaurants are justifiable because network expansion increases value for all,
and the enhanced user activity would sustain even if some restaurants are delisted. Finally, because
chain restaurants invest heavily on customer relationships and loyalty programs at a brand level,
both partnered and non-partnered chain restaurants are shielded from the impact of delisting.

In the mechanism analysis section, we demonstrate that the visibility mechanism may be driving
the outcome, as seen by a larger impact on restaurants with high “takeout abilities”. However,
our observations extend beyond mere visibility benefits. Following our findings on independent
partnered establishments, the increase in the outcome may be driven by a composite effect of
increased visibility, stronger cross-side network effects, and the consumer’s variety-seeking nature.
This understanding highlights the multifaceted nature of platform dynamics and their differentiated

impact on participants in a multi-channel environment.
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Finally, we reveal unintended consequences of a regulatory policy enactment that removes non-
partnered restaurants from the platform. The negative impact of delisting on takeout orders is more
pronounced for independent restaurants. Chain restaurants do not experience significant effects,
either following the platform strategy change or after the retrospective regulation enactment.

Overall, our findings challenge the popular media narrative that untested policies, such as listing
non-partnered restaurants, are “harmful” for all platform participants, despite limited empirical
evidence. Our research shows that enabling passive involvement alters the competitive landscape
and contributes to network effects in ways not yet documented in the literature. Our findings reveal
that the inclusion of passive suppliers not only affects their own business through increased order
volume but also positively influences the performance of partnered restaurants. In the process, we
add to the discussion on alternative contract arrangements between the platform owner and other
participants (Feldman et al.[[2023)). Our paper also adds to the ongoing discussion on the role of
platforms in actively intervening to influence users’ intentions to participate on the platform by
employing tactics such as knowledge seeding (Huang et al. 2018, Nagaraj2021). Customer adoption
increases for all suppliers when the platform activates passive suppliers using third-party deliverers.
5.1. Practical and Public Policy Implications
It is not uncommon for policymakers to respond to concerns raised by businesses and the media.
The primary argument for forcing a delivery platform to delist non-partnered restaurants from their
platform is that such a regulatory policy would protect restaurants and consumers. However, our
findings suggest that being listed as a non-partnered restaurant on the platform does not necessarily
harm the establishment. In fact, independent restaurants may benefit from being listed as non-
partnered. Furthermore, adding non-partnered restaurants may also indirectly benefit partnered
independent restaurants on the platform. Forcing the platform to delist non-partnered restaurants
may end up harming these restaurants.

We interpret this finding through the lens of policies’ impact on enhancing choices for plat-

form participants (e.g.,|[Mayya et al. [2021, Mayya and Viswanathan |[2024). Banning non-partnered
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restaurants on delivery platforms inadvertently reduced the choice available to these restaurants,
some of which may have preferred to be on the platform as a non-partnered restaurant, as this
provided them the opportunities to reach new consumers without having to invest in their in-house
delivery capabilities or having to pay the commission fees as a partnered restaurant. In this regard,
our paper adds to extant research in highlighting that retrospective policy enforcement may have
unintended consequences (e.g., [Li and Wang [2024b).

In addressing the complex interplay between food delivery platforms and restaurants, we offer
multiple policy recommendations based on our findings. First, policymakers should allow non-
contracted partnerships but develop guidelines that carefully delineate the liabilities between plat-
forms and restaurants in scenarios involving non-contracted partnerships, to ensure that consumer
protection mechanisms are in place Together with existing platform-specific quality feedback
systems for deliverers, these liability measures will help safeguard restaurants’ reputation. Second,
improving transparency around extra fees charged to consumers for orders from non-partnered
establishments can help consumers make more informed purchasing decisions. Third, allowing
restaurants to opt in or out of being listed on platforms addresses the need for greater control by
restaurants over how their services are made available to customers. Regulators should empower
restaurants by requiring platforms to give them ample notice before adding them. These evidence-
based policy recommendations to regulators aim to enhance choices for both restaurants and
consumers.

5.2. Future Research

We suggest several directions for future research based on our findings. First, it would be valuable to
examine whether our findings apply to other multi-sided networks that involve external facilitators
(e.g., deliverers), besides buyers and sellers. The restaurant industry is characterized by variety-
seeking consumers, and hence some of our results may be driven by this characteristic. It would be

interesting to explore whether the results differ in other contexts, such as intra-city courier services.

29 For instance, what to do if a consumer faces health issues after consuming food from non-partnered restaurants?
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Second, in our setting, the platform added non-partnered restaurants without their consent. Future
research should investigate how non-contracted partnerships affect complementors when they have
a choice to opt-in or opt-out to better understand the impact of non-contract partnerships. Third,
we use two exogenous shocks to measure the impact of being listed on and later delisted from the
platform as a non-partnered restaurant. Although we use matching and DiD methods, a quasi-
experimental setting cannot completely eliminate selection issues. Researchers could collaborate
with a multi-sided platform to randomly assign treatment to complementors, including the option
to opt-out. Such a research design can help understand who opts out and measure the outcomes.
Next, a small proportion of the non-partnered restaurants transitioned to partnered status. Future
research should explore the reasons and impacts of using non-contracted partnerships to induce
partnerships. Finally, this research focuses on takeout sales, as they are the first-order effects
directly related to the impact of being listed on the platform. In practice, for some restaurants,
having too many takeout orders might not always be optimal, as they may interfere with dine-in
service. Future research may use other data sources (e.g., survey of restaurant owners) to better
understand each restaurant’s capacity constraints. This would allow a holistic evaluation of the
heterogeneous effects of being listed on the platform, reflecting the broader industry dynamics

where digital engagement influences offline behavior.
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Table Al Effects of Being Added to the Platform without Formal Contract on Restaurant Demand
Panel A: Changing the Definition of TakeOut as 0-20 minutes

) @ ®
Dependent Variables RawTakeout RawTakeout RawTakeout
0-20 minutes 0-20 minutes 0-20 minutes
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x PlatformStrategyEnacted 1.524** -1.726 2.334**
(0.570) (2.335) (0.523)
Constant 87.691** 173.075** 71.294**
(0.082) (0.276) (0.078)
Observations 167,786 26,965 140,821
R2 0.891 0.914 0.841
Restaurant FE YES YES YES
Month FE YES YES YES

Panel B: Changing the Definition of TakeOut as 0-5 minutes

1) ) )
Dependent Variables RawTakeout RawTakeout RawTakeout
0-5 minutes  0-5 minutes  0-5 minutes
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x PlatformStrategyEnacted 0.129** -0.265 0.216***
(0.044) (0.179) (0.041)
Constant 5.840*** 11.317*** 4.787***
(0.006) (0.021) (0.006)
Observations 167,786 26,965 140,821
R? 0.793 0.837 0.710
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses; *** p<0.001, ** p<0.01, * p<0.05
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Table A2 Effects of Being Added to the Platform without Contract on Restaurant Demand
Panel A: Poisson Count Model Estimation

) @ ®
Dependent Variables RawTakeout RawTakeout RawTakeout
0-10 minutes  0-10 minutes  0-10 minutes
Robustness Check Poisson Model Poisson Model Poisson Model
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x PlatformStrategyEnacted 0.040*** 0.007 0.067***
(0.007) (0.013) (0.007)
Constant 4.480*** 5.158*** 4.146***
(0.001) (0.001) (0.001)
Observations 167,786 26,965 140,821
Log Pseudolikelihood -773997.455 -156653.35 -612878.33
Wald y?2 36.30 0.34 81.03
Prob > 2 0.00 0.56 0.00
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses;
% p<0.001, ** p<0.01, * p<0.05

Panel B: Bootstrapping the Standard Errors

(1) (2) (3)

Dependent Variables RawTakeout RawTakeout RawTakeout
0-10 minutes 0-10 minutes 0-10 minutes
Robustness Check Bootstrapped SE  Bootstrapped SE  Bootstrapped SE
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x PlatformStrategyEnacted 1.767* 0.308 2.314**
(0.351) (1.498) (0.364)
Observations 167,786 26,965 140,821
R? 0.290 0.341 0.321
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Bootstrapped standard errors with 100 replications in parenthesis;
% p<0.001, ** p<0.01, * p<0.05

Panel C: Logging the Dependent Variable

(1) 2) ®3)

Dependent Variables log(RawTakeout) log(RawTakeout) log(RawTakeout)

0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample Subsample

Sample Chain Independent

NonPartnerListing x 0.039*** 0.006 0.051***
PlatformStrategyEnacted (0.005) (0.013) (0.006)
Observations 167,786 26,965 140,821
R? 0.887 0.907 0.865
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses;
ik p<0.001, ** p<0.01, * p<0.05



Mayya and Li: Growing Platforms by Adding Complementors without a Contract

Table A3 Goodman-Bacon Decomposition
Dependent Variable RawTakeout
NonPartnerListing x 1.80***
PlatformStrategyEnacted (0.229)
Observations 167,786
Restaurant FE YES
Month FE YES

Bacon Decomposition

Beta  TotalWeight

2.085530238 .1866795436
1.734513178 .8133204564

Timing_groups
Never_v_timing

Table A4 Sub Sample Analysis based on Takeout Readiness

Dependent Variable RawTakeout RawTakeout

Sample Takeout Ready Not Takeout Ready

NonPartnerListingx PlatStratEnacted 2.211%** 3.331
(0.439) (2.519)

Restaurant FE YES YES

Month FE YES YES

Observations 108,754 59,032

R? 0.909 0.890

Note. Standard errors clustered around restaurants in parentheses;
*** p<0.001, ** p<0.01, * p<0.05

Table A5 Mechanism Analysis: Outcomes Based on Restaurant’s Service Quality
) @ ®
Dependent Variables RawTakeout RawTakeout RawTakeout
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListingx PlatStratEnacted 0.402 -1.286 1.700
(1.133) (2.461) (1.053)
NonPartnerListingx PlatStratEnacted 2.545 9.951** 0.475
x RatingQuartileTwo (1.341) (3.150) (1.249)
NonPartnerListingx PlatStratEnacted 1.197 3.215 -0.005
x RatingQuartileThree (1.311) (4.329) (1.226)
NonPartnerListingx PlatStratEnacted 2.019 5.552 0.543
x RatingQuartileFour (1.269) (4.862) (1.184)
Observations 167,786 26,965 140,821
R? 0.911 0.919 0.868
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses;
% 5 0.001, ** p<0.01, * p<0.05
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Table A6 Impact of Adding Non-Partnered Restaurants on Partnered Restaurants
Panel A: TakeOut as the DV, NonPartnerListingNearbyCount as the Explanatory Variable

(1) (2) (3)

Dependent Variables Takeout Takeout Takeout
0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample  Subsample
Sample Chain Independent
PartnerListing x 1.755%** 0.716 1.645"*
NonPartnerListingNearbyCount (0.387) (0.796) (0.383)
NonPartnerListingNearbyCount ~ —1.335** -0.999 -0.297
(0.431) (0.904) (0.430)
Observations 138,055 57,981 80,074
R? 0.906 0.909 0.819
Restaurant FE YES YES YES
Month FE YES YES YES
Panel B: Raw TakeOut as the DV, NonPartnerListingNearbyCount as the Explanatory
Variable
(1) (2) (3)
Dependent Variables RawTakeOut RawTakeOut RawTakeOut
0-10 minutes  0-10 minutes 0-10 minutes
Sample Full Subsample Subsample
Sample Chain Independent
PartnerListing x 0.078*** 0.052 0.085***
NonPartnerListingNearbyCount (0.017) (0.036) (0.018)
NonPartnerListingNearbyCount —0.031 -0.033 -0.004
(0.02) (0.041) (0.02)
Observations 138,055 57,981 80,074
R? 0.898 0.903 0.803
Restaurant FE YES YES YES
Month FE YES YES YES

Panel C: Revenue as the DV, NonPartnerListingNearbyCount as the Explanatory Variable

(1) (2) (3)

Dependent Variables Revenue  Revenue Revenue
Sample Full Subsample Subsample
Sample Chain Independent
PartnerListing x 2.048*** 0.229 2.192%**
NonPartnerListingNearbyCount ~ (0.357) (0.428) (0.487)
NonPartnerListingNearbyCount —1.028*** -0.695 0.085
(0.394) (0.487) (0.535)
Observations 138,055 57,981 80,074
R? 0.829 0.901 0.796
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses; *** p<0.001, ** p<0.01, * p<0.05
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(2)

(3)

Table A7 Impact of Adding Non-Partnered Restaurants on Partnered Restaurants
Panel A: Poisson Count Model Estimation
(1)
Dependent Variables RawTakeout

0-10 minutes

RawTakeout
0-10 minutes

RawTakeout
0-10 minutes

Robustness Check

Poisson Model Poisson Model Poisson Model

Sample Full Subsample Subsample
Sample Chain Independent
PartnerListingx NonPartnerListingNearby 0.058*** 0.015 0.084***
(0.008) (0.010) (0.012)
Constant 4.767 5.095*** 4.169***
(0.002) (0.002) (0.002)
Observations 138,055 57,981 80,074
Log Pseudolikelihood -746895.716 -346536.645 -386047.056
Wald x? 52.91 2.50 48.18
Prob > x? 0.00 0.11 0.00
Restaurant FE YES YES YES
Month FE YES YES YES
Note. Standard errors clustered around restaurants in parentheses;
% 50,001, ** p<0.01, * p<0.05
Panel B: Bootstrapping the Standard Errors
(1) (2) (3)
Dependent Variables RawTakeout RawTakeout RawTakeout

0-10 minutes

0-10 minutes

0-10 minutes

Robustness Check

Bootstrapped SE Bootstrapped SE  Bootstrapped SE

Sample Full Subsample Subsample
Sample Chain Independent
PartnerListingx NonPartnerListingNearby 2.309** 1.473 3.895***
(0.570) (0.974) (0.541)
Observations 138,055 57,981 80,074
R? 0.252 0.301 0.244
Restaurant FE YES YES YES
Month FE YES YES YES
Note. Bootstrapped standard errors with 100 replications in parenthesis;
% 20,001, ** p<0.01, * p<0.05
Panel C: Logging the Dependent Variable
(1) (2) 3)

Dependent Variables

0-10 minutes

log(RawTakeout) log(RawTakeout) log(RawTakeout)
0-10 minutes

0-10 minutes

Sample Full Subsample Subsample
Sample Chain Independent
PartnerListingx NonPartnerListingNearby 0.082*** 0.024* 0.092%**
(0.007) (0.009) (0.009)
Observations 138,055 57,981 80,074
R? 0.892 0.901 0.841
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses;
ik p<0.001, ** p<0.01, * p<0.05
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Table A8 Goodman-Bacon Decomposition - Impact of
Non-Partnered Restaurants on Partnered Restaurants
Dependent Variable RawTakeout
PartnerListingx NonPartnerListingNearby 2.104**
(0.289)
Observations 138,055
Restaurant FE YES
Month FE YES
Bacon Decomposition
Beta  TotalWeight
Timing_groups | —0.6883930081 .2264971812
Never_v_timing 2.92121114 .7735028188
Table A9 Impact of Adding Non-Partnered Restaurants on Partnered Restaurants
6 @) ) @ ® ©)
Dependent Variables Takeout Takeout Takeout | RawTakeout RawTakeout RawTakeout
Sample Full Subsample Subsample Full Subsample Subsample
Sample Chain  Independent Sample Chain Independent
NonPartnerListingNearby-Chain —43.001**  -39.298 34.746** —2.730*** —2.762* —1.892**
(11.777) (23.025) (12.186) (0.584) (1.141) (0.595)
NonPartnerListingNearby-Independent —40.442***  -32.981 —36.441*** —1.988*** —2.339* —1.768***
(10.205) (20.306) (10.701) (0.519) (1.028) (0.537)
PartnerListing x 46.931* 16.854 49.209*** 1.901** 1.108 2.233***
NonPartnerListingNearby-Chain (13.351) (25.152) (13.498) (0.618) (1.151) (0.645)
PartnerListing x 44.389*** 2.585 66.782*** 2.052** 1.346 3.6217**
NonPartnerListingNearby-Independent ~ (12.556) (25.265) (12.282) (0.665) (1.309) (0.651)
Observations 138,055 57,981 80,074 138,055 57,981 80,074
R? 0.906 0.909 0.819 0.898 0.903 0.803
Restaurant FE YES YES YES YES YES YES
Month FE YES YES YES YES YES YES
Note. Standard errors clustered around restaurants in parentheses;
*** p<0.001, ** p<0.01, * p<0.05
Table A10 Impact of Listing - Three way Interaction
) @
Dependent Variables RawTakeout RawTakeout
Model Impact on Impact on
Non-Partnered Restaurants Partnered Restaurants
NonPartnerListing xPlatformStrategyEnacted 2.408*** 4.597**
(0.334) (0.570)
NonPartnerListing x PlatformStrategyEnacted x —4.908*** —b5.042***
Restaurant Type=Chain (1.320) (0.832)
Constant 58.403*** 77.635%*
(0.051) (0.122)
Observations 167,786 138,055
R? 0.903 0.898
Restaurant FE YES YES
Month FE YES YES

Note. Standard errors clustered around restaurants in parentheses; *** p<0.001, ** p<0.01, * p<0.05
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Table A11 Impact of Delisting on Restaurant Revenues
Panel A: Impact on Non-Partnered Restaurants, Revenue the Dependent Variable

(1) (2) 3)

Dependent Variables Revenue  Revenue Revenue
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x RegulatoryPolicyEnacted —19.032** 0.473 —5.580**
(6.367) (16.955 (6.729)
Observations 106,303 7,746 98,557
R? 0.755 0.921 0.735
Restaurant FE YES YES YES
Month FE YES YES YES

Panel B: Impact on Partnered Restaurants, Revenue the Dependent Variable

(1) (2) (3)

Dependent Variables Revenue  Revenue Revenue
Sample Full Subsample Subsample
Sample Chain Independent
PartnerListingx RegulatoryPolicyEnacted —11.528* 14.541 —18.969***
(5.169) (11.513) (5.703)
Observations 145,859 32,409 113,450
R? 0.823 0.930 0.775
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses; *** p<0.001, ** p<0.01, * p<0.05
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Table A12 Impact of Delisting on Non-Partnered Restaurants
Panel A: Poisson Count Model Estimation
) @ ®
Dependent Variables RawTakeout  RawTakeout RawTakeout
0-10 minutes  0-10 minutes  0-10 minutes
Robustness Check Poisson Model Poisson Model Poisson Model
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x RegulatoryPolicyEnacted —-0.018* 0.004 —0.022**
(0.008) (0.018) (0.008)
Constant 3.825*** 4.670*** 3.657 * *xx
(0.002) (0.005) (0.002)
Observations 106,303 7,746 98,557
Log Pseudolikelihood -401476.739 -36026.863 -365327.397
Wald x? 5.54 0.05 7.06
Prob > x* 0.02 0.82 0.01
Restaurant FE YES YES YES
Month FE YES YES YES
Note. Standard errors clustered around restaurants in parentheses;
% 50,001, ** p<0.01, * p<0.05
We interpret column (2) with caution because of a lower Wald x? value
Panel B: Bootstrapping the Standard Errors
(1) (2) (3)
Dependent Variables RawTakeout RawTakeout RawTakeout
0-10 minutes 0-10 minutes 0-10 minutes
Robustness Check Bootstrapped SE  Bootstrapped SE Bootstrapped SE
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x RegulatoryPolicyEnacted —-0.631* 0.321 —0.703*
(0.261) (1.294) (0.274)
Observations 106,303 7,746 98,557
R? 0.097 0.191 0.090
Restaurant FE YES YES YES
Month FE YES YES YES
Note. Bootstrapped standard errors with 100 replications In parenthesis;
*** p<0.001, ** p<0.01, * p<0.05
Panel C: Logging the Dependent Variable
(1) (2) 3)
Dependent Variables log(RawTakeout) log(RawTakeout) log(RawTakeout)
0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample Subsample
Sample Chain Independent
NonPartnerListing x RegulatoryPolicyEnacted -0.003 0.019 -0.005
(0.006) (0.021) (0.007)
Observations 106,303 7,746 98,557
R? 0.848 0.895 0.834
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses;
*** p<0.001, ** p<0.01, * p<0.05
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Table A13 Impact of Delisting Non-Partnered Restaurants on Partnered Restaurants
Panel A: Poisson Count Model Estimation
) @ ®
Dependent Variables RawTakeout RawTakeout RawTakeout
0-10 minutes  0-10 minutes  0-10 minutes
Robustness Check Poisson Model Poisson Model Poisson Model
Sample Full Subsample Subsample
Sample Chain Independent
PartnerListingx RegulatoryPolicyEnacted —0.007 0.010 —0.021**
(0.007) (0.011) (0.008)
Constant 4.121*** 4.731*** 3.633***
(0.002) (0.003) (0.002)
Observations 145,849 32,409 113,440
Log Pseudolikelihood -551170.938 -147826.977 -403012.861
Wald y?2 1.16 0.82 7.48
Prob > 2 0.28 0.36 0.01
Restaurant FE YES YES YES
Month FE YES YES YES
Note. Standard errors clustered around restaurants in parentheses;
% p0.001, ** p<0.01, * p<0.05
We interpret column (1) and (2) with caution because of a lower Wald x? value.
Panel B: Bootstrapping the Standard Errors
) ) ®
Dependent Variables RawTakeout RawTakeout RawTakeout
0-10 minutes 0-10 minutes 0-10 minutes
Robustness Check Bootstrapped SE  Bootstrapped SE  Bootstrapped SE
Sample Full Subsample Subsample
Sample Chain Independent
PartnerListingx RegulatoryPolicyEnacted -0.319 0.877 —0.658**
(0.224) (0.866) (0.251)
Observations 145,849 32,409 113,440
R? 0.111 0.191 0.089
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Bootstrapped standard errors with 100 replications In parenthesis;
*** p<0.001, ** p<0.01, * p<0.05

Panel C: Logging the Dependent Variable

(1) (2) (3)

Dependent Variables log(RawTakeout) log(RawTakeout) log(RawT akeout)
0-10 minutes 0-10 minutes 0-10 minutes
Sample Full Subsample Subsample
Sample Chain Independent
PartnerListingx RegulatoryPolicyEnacted -0.007 0.015 —0.013*
(0.005) (0.011) (0.006)
Observations 145,849 32,409 113,440
R? 0.878 0.909 0.840
Restaurant FE YES YES YES
Month FE YES YES YES

Note. Standard errors clustered around restaurants in parentheses;
*** p<0.001, ** p<0.01, * p<0.05
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