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We investigate the impact of the sharing economy on the quality of service offered by traditional businesses in
the hospitality industry, on their profitability, and on societal welfare. We conduct the investigation in a market
consisting of two different quality class hotels (high and low) prior to the entry of a peer-to-peer lodging platform
and a population of consumers having different income levels. We find that for relatively poor economies, the
sharing economy leads to higher prices, quality, and profits for both low and high class hotels. In contrast, the
sharing economy may be detrimental to both hotels for relatively rich economies. In other cases, the sharing
economy may introduce different effects on the behavior and fortunes of different classes of incumbent lodging
suppliers. For instance, price and quality of low class accommodations may decline, whereas, interestingly, the
price of high class accommodations may rise upon the emergence of a sharing platform, in spite of a decrease in
quality. Moreover, while the sharing economy unambiguously increases aggregate consumer welfare, there are
instances when consumers choosing high class accommodations are worse off after the entry of the sharing

platform. Finally, we find that the total societal welfare does not always increase.

1. Introduction

In recent years, technological developments in mobile communica-
tions and increasing social concerns about the (un)sustainability of a
consumerist society have contributed to the rise of Internet-enabled
peer-to-peer platforms and a new economy model, popularized as
sharing economy (Jiang and Tian 2018; Spulber 2019; Sundararajan
2016; Zervas et al. 2017; Kauffman and Naldi, 2020). Under this new
paradigm users can make collaborative sharing of underutilized re-
sources (e.g., products, assets) on a massive scale upon payment (Jiang
and Tian 2018). By leveraging on a multitude of geographically
distributed individuals that can make their resources available with
near-zero additional costs, the sharing economy can offer very
competitive prices (Roma et al. 2019; Zervas et al. 2017). As a result,
sharing economy platforms have emerged as an alternative channel to
access goods and services traditionally provided by long-established
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industries (Sundararajan 2016).

For instance, the sharing economy has had significant impact in the
hospitality industry (Guttentag and Smith 2017; Gal-Or, 2018; Farro-
nato and Fradkin, 2022). The entry of Airbnb and similar platforms has
been initially downplayed by incumbents, with major hotel chains
claiming that Airbnb would not threaten their business as it targets
different segments (Tsang, 2017). However, Airbnb has experienced
tremendous growth in less than a decade, reaching valuations compa-
rable to market capitalization of giant hotel chains such as Hyatt, Mar-
riott, and Hilton (Tsang, 201 7).! This rapid growth has forced market
players to consider sharing economy platforms such as Airbnb a serious
substitute with which to contend (Tsang, 2017).

The growth of the sharing economy gives rise to two important
questions: (i) how do incumbents strategically react to the growing
presence of sharing economy players? (ii) how does the strategic inter-
action between the two types of players shape market competition and
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! The economic crisis due to the COVID-19 pandemic has become a stress test for sharing economy players, including Airbnb and Uber, forcing them to experiment
with different solutions to enable re-conversion of underutilized resources in order to maintain their business model (Proserpio 2020). Nevertheless, by taking
advantage of the intrinsic flexibility and scalability of their business model, these companies have been able to survive the pandemic and started growing again (Yohn

2020).
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outcomes?

The focus of most existing literature in addressing the above ques-
tions has been on manufactured products (e.g., Abhishek et al. 2021;
Jiang and Tian 2018), where the existence of traditional manufacturers
is essential for the operation of the sharing economy. There has not been
much attention paid in the analytical literature to the economic and
welfare implications of sharing economy platforms on traditional busi-
nesses in service industries such as hospitality, where the sharing
economy (e.g., Airbnb) constitutes a clear substitute to traditional in-
cumbents. Substitution may be weaker in the case of manufactured
products, as the viability of the platform depends on traditional manu-
facturers producing the physical product. Hence, investigating the effect
of the sharing economy on traditional businesses in service industries (e.
g., the effect on lodging providers of a peer-to-peer platform enabling
hospitality sharing) may lead to very different predictions than the effect
of the sharing economy in manufacturing industries (e.g., the effect on
car manufacturers of a peer-to-peer platform enabling car sharing).

Some recent analytical studies have started to investigate the profit
and welfare implications of the sharing economy in the hospitality in-
dustry (e.g., Einav et al. 2016; Gal-Or, 2018, 2021; Weber 2014). While
the existing literature focuses primarily on price competition, the pre-
sent paper extends the investigation by endogenizing also the quality
dimension to the competition between a sharing economy platform and
traditional lodging companies. Service quality decisions are crucial
weapons in hospitality, with hotels differentiating their service level to
attract different consumer segments (Akbaba 2006; Becerra et al. 2013).
Consistent with the reality that the hospitality industry is highly
competitive even in the absence of a peer-to-peer competitor (Baum and
Mezias 1992; Becerra et al. 2013), our model incorporates quality
competition between hotels both before and after the entry of the
sharing platform.

We consider a duopoly where one hotel offers low class lodging
service and the other one offers high class lodging service to a popula-
tion of consumers who have different levels of income (and correlated
housing capacity.) This environment characterized by low-class and
high-class hotels reflects the reality that some hotel chains tend to offer
mostly luxury services (e.g., Four Seasons), whereas others target mainly
more price conscious segments of consumers (e.g., Wyndham). We first
consider the traditional environment, before the entry of the sharing
platform, when individuals in the population can act only as consumers.
We derive equilibrium prices, lodging capacities, quality levels, profits,
and consumer and societal welfare in this initial investigation. We then
derive the equilibrium outcomes after the platform’s entry, which allows
consumers to become peer suppliers of lodging (in addition to being
demanders, as vacationers.).

Our main findings can be summarized as follows:

First, we show that the entry of the platform has an ambiguous effect
on the prices and quality levels of both low and high class hotels. The
reason for the ambiguity stems from two counteracting forces of the
sharing economy. The added supply offered by peer suppliers leads
to intensified competition and downward pressure on prices, but the
higher income of peer suppliers raises their willingness to pay for
vacationing. The first force tends to dominate in markets where in-
dividuals have relatively high income before the entry of the plat-
form and sufficiently large housing capacity to supply through the
platform. The second force tends to dominate in markets where in-
dividuals have relatively low income. As a result, in the first case,
both hotels reduce price and quality levels after the platform entry,
whereas in the second case they both raise them. Interestingly, for
intermediate levels of income, it is even possible that the high class
hotel raises its price while lowering its service quality.

Second, we show that the entry of the platform decreases the number
of non-vacationers, increases the demand for low class lodging
(either from peers or the low class incumbent), but may or may not
increase the demand for high class lodging.
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e Third, we show that the sharing economy is not necessarily detri-
mental to the incumbents, as both incumbents earn higher profit
following the platform entry in markets characterized by relatively
low income of individuals. The opposite is the case in richer econo-
mies, when the income of individuals is relatively high, and they can
offer a small portion of their housing capacity (e.g., due to cultural or
structural reasons.) In this case, the sharing economy is indeed
detrimental to both classes of hotels. In other cases (e.g., interme-
diate levels of income), only the high class hotel may be able to
benefit from the entry of a sharing economy platform.

e Fourth, we show that although the sharing economy always raises
aggregate consumer welfare, it might adversely affect some segments
of the population. Both consumers who vacation in high class ac-
commodations before and after the entry of the platform and those
who switch from low to high class accommodations after the entry of
the platform may be worse off.
Fifth, the sharing economy is likely to raise total societal welfare,
which includes consumer surplus and hotels’ and platform’s profits,
except in markets where vacationing is not particularly important or
in rich markets where there is high cost of hosting or low level of peer
supply offered to the platform (e.g., due to cultural or structural
reasons.)

To the best of our knowledge, this is the first paper that investigates
the effects of the sharing economy on quality competition in the hos-
pitality industry. We reveal non-trivial effects on incumbents’ profit-
ability and consumers. In particular, while sharing economy platforms
have always advocated their beneficial role for consumers, we point out
that their emergence may have unintended negative consequences on
consumers of high class lodging. This is quite surprising because high
class hotels are typically less affected by the competition generated from
the sharing economy. More generally, we highlight the importance that
incumbents and regulators carefully examine the characteristics of
markets where the sharing economy emerges (e.g., wealthier or poorer
economies or individuals’ propensity to supply housing capacity) to
better understand the consequences of the rise of sharing economy
platforms.

The remainder of the paper is organized as follows. In §2, we review
the relevant literature. In §3, we set up the model, whereas in §4, we
solve the model before the entry of the sharing economy platform. In §5,
we solve the model after the platform entry and in §6 we analyze the
effects of such entry on demand, price, quality, and incumbents’ profits.
In §7, we analyze the effects of the platform entry on consumer surplus
and total welfare. Finally, in §8, we discuss the implications of our
findings and conclude.

2. Literature review

The body of literature on the sharing economy relevant to our study
can be broadly divided into two major streams: a) studies analyzing the
strategic interactions and the dynamics internal to sharing economy
platforms, and b) studies examining the economic impact of the sharing
economy on traditional industries. The hospitality industry has been
considered as one of the two main industries (the other being car
transportation service) in both streams of literature. Hu (2021) and Zou
et al. (2023) discuss some of the most relevant issues related to the
sharing economy.

The first stream of literature focuses on the behavior of supply and
demand side users of sharing economy platforms, on platforms’ de-
cisions, and on the profitability of users and platforms themselves. For
instance, a number of studies examine pricing, dynamic supply-demand
matching, quality incentives, multihoming, endogenous side decisions,
screening, learning, user behavior, and other issues internal to sharing
economy platforms (Bimpikis et al. 2019; Bryan and Gans, 2019; Dong
and Ibrahim 2020; Guda and Subramanian 2019; Basili and Rossi 2020).
More closely related to our study, Benjafaar et al. (2019) examine
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product usage and ownership as well as consumer surplus under the
sharing economy. They show that consumers always benefit from
collaborative consumption and that the effect of the sharing economy on
ownership is ambiguous. Filippas et al. (2020) obtain similar results
when considering both short-run and long-run effects of collaborative
consumption. Our study differs from this stream of literature by focusing
on the competitive interaction of the sharing economy with traditional
incumbents, and by evaluating the consequences of such interaction on
profits and societal welfare.

The second stream recognizes that the sharing economy has dis-
rupted traditional incumbents in the hospitality and transportation in-
dustries (Cramer and Krueger 2016; Guo et al. 2020), and evaluates the
effect of such disruption on profits, employment, consumer surplus, and
total welfare. Numerous studies in this stream investigate the effects on
manufacturers of (physical) products (e.g., cars) when a sharing plat-
form can support peer-to-peer product sharing (Abhishek et al. 2021;
Chomachaei et al., 2024; Guo et al., 2019; Jiang and Tian 2018; Schmidt
2020; Tian and Jiang 2018; Razeghian and Weber 2019; Tian et al.
2021). For instance, Jiang and Tian (2018) show that, while demand for
ownership may decrease, product price increases because consumers
who buy the product anticipate the added income the product offers
when renting its services to others. Jiang and Tian (2018) find that
sharing of high marginal cost products is a win-win situation for both
manufacturers and consumers, whereas sharing of low marginal cost
products can be a lose-lose situation. Other studies investigate an
environment where the manufacturer competes with the sharing econ-
omy platform by launching its own product sharing platform (Pei et al.
2020; Tian et al. 2021). Given our focus on the hospitality industry,
which is a service industry, our study differs from the above studies that
focus on the response of manufacturers of physical products. In our
setting, the sharing economy platform is a clear alternative to traditional
incumbents, whereas in the above studies the presence of a manufac-
turer producing the physical product is necessary for the sharing econ-
omy platform to exist. Yu et al. (2020) consider various regulatory,
policy, or intervention measures related to ride-sharing services, which
is also a service industry. However, the features of these service in-
dustries differ greatly from the hospitality industry. Moreover, while
their focus is mostly on regulation, we evaluate the strategic interaction
between the sharing economy and traditional incumbents, and evaluate
the impact of such interaction on quality, price, profits, and welfare.

Our study belongs to the second stream of literature that examines
the economic impact of the sharing economy on traditional industries. In
the hospitality industry, most studies are empirical or conceptual
(Alyakoob and Rahman 2022; Akbar and Tracogna 2018; Barron et al.
2021; Blal et al 2018; Cao et al., 2021; Chang and Sokol, 2022; Han et al.
2022; Huang et al. 2020; Li and Srinivasan 2019; Roma et al. 2019;
Zervas et al. 2017). For instance, Zervas et al. (2017) demonstrate
empirically that hotel revenues in Texas have decreased significantly
due to the growth of Airbnb, especially in periods characterized by high
demand. Li and Srinivasan (2019) suggest that the impact of Airbnb on
hotels’ sales and their strategic response depend on several market
conditions, including seasonality patterns, hotel quality, and Airbnb
supply elasticity. Berger et al. (2018) investigate similar questions in the
taxi industry, showing a decline in the earnings of traditional taxi ser-
vices. On the other hand, Farronato and Fradkin (2022) empirically find
that the entry of sharing economy in the hospitality industry is associ-
ated with a welfare increase in certain US cities when hotels’ capacity is
constrained. Other studies investigate the relationship between the
sharing economy and market expansion (Cao et al., 2021), employment
(Alyakoob and Rahman 2022; Hagiu and Wright, 2019; Huang et al.
2020), crime rates (Han et al. 2022), and house prices and rents (Barron
et al 2021). There have been recently a few theoretical studies that
model the effects of the sharing economy on traditional businesses in the
hospitality industry (Einav et al. 2016; Gal-Or 2018, 2021; Weber 2014).
Whereas these studies focus primarily on the effect of the sharing
economy on prices, we depart by incorporating quality competition both
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before and after the entry of the sharing economy platform.
3. The model

The market consists of two hotels, each offering different quality of
service to customers (high class and low class) and a sharing platform
that offers lodging capacity supplied by individuals in the economy. We
assume that the quality of lodging capacity offered by the platform is the
same as the quality offered by the low class hotel. This implies that, to
attract customers, individuals active in the platform will essentially
adjust their quality level to match the quality offered by the low class
hotel. This assumption is consistent with empirical evidence docu-
mented by prior literature (e.g., Chang and Sokol, 2022; Roma et al.,
2019; Zervas et al. 2017), which observes that, on average, Airbnb of-
ferings display similar quality to that of low class hotels, thus leading to
fierce price competition between Airbnb and this type of hotels. In
contrast, high class hotels exhibit significantly higher quality, reposi-
tioning themselves by increasing product differentiation. Therefore, we
assume that the lodging capacity of both low class hotel and Airbnb
offerings sells for the same price s;, per unit, whereas that offered by the
high class hotel sells for higher price sy per unit.”

Individuals differ in the size of their house(s). Housing capacity x is
uniformly distributed in the population over the interval [0,1]. Let I(x) =
ix denote the income of an individual who owns a house of size x, where
i > 0 measures the income per unit of housing capacity. This specifica-
tion essentially assumes that individuals who earn higher income own a
bigger house (Gal-Or, 2018).3 However, it is important to note that the
housing capacity x can be interpreted more broadly. For instance, it
could be interpreted as measure of the house value determined by
number of rooms/amenities or by the location of the house (e.g., an
apartment located in Manhattan vs. a house in a small town). In this
respect, being the house value measurable in dollars (or other cur-
rencies), we can reasonably use continuous values, rather than integer
values, for the variable x, which allows analytical tractability. We ab-
stract away from inefficiencies in credit and/or housing markets, i.e., the
possibility that part of the population does not own any housing capacity
is for simplicity ruled out of the model. The same qualitative results hold
if we relax this assumption (the analysis is available upon request).

We assume that each individual can offer a certain percentage y of
her housing size by means of the platform, with 0 <y <7, in order to
increase her income. Let 7, 7 > 0, be the biggest portion of her housing
capacity that an individual can make available through the sharing
platform. The platform collects a percentage d, 0 < d < 1 of the price s
as service fee and the customer receives the net price s; (1 —d) per unit of
capacity supplied through the platform. We designate by my, the quality
offered by the low class hotel and by c(m;) the unit cost an individual
incurs when hosting guests, where c¢/(m;) > 0. It follows that, in case the
individual offers yx units of accommodation capacity to the platform,
her income increases by yx[s;.(1 — d) —c(mg) ] over the initial income ix, i.
e., I(x) =ix + yx[s;(1 — d) —c(my) |. Hence, as the low class hotel offers
higher quality service, peer suppliers have to offer higher quality as well,
thus incurring higher cost of serving each guest.

Following Gal-Or (2018), we assume that the utility derived by an
individual can originate from three different sources. First, if an

2 Indeed, the original objective of peer-to-peer lodging platforms such as
Airbnb to offer basic accommodation at competitive prices, thus lowering entry
barriers and allowing individuals to generate extra-income (Roma et al. 2019;
Tsang 2017; Zervas et al. 2017). In fact, the great majority of Airbnb offerings
can hardly match the amenities offered by some high class hotels, such as St.
Regis or Four Seasons. In addition, the COVID-19 pandemic has led players such
as Airbnb to refocus on their core business of offering budget home rentals
(Yohn 2020), going back to compete on price with low class traditional lodging
providers.

3 We use the term income to reflect the overall wealth of the individual.
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individual with a housing capacity x decides to offer a portion y of her
house to the platform, the utility she derives from using the remaining
capacity for her personal use is kx(1 —y), where k, k > 0, measures the
utility per unit of housing capacity consumed. Second, if an individual
opts for vacationing, she needs to procure p, p > 0, units of accommo-
dation capacity either from one of the hotels or from the sharing plat-
form. Following prior literature (e.g., Gal-Or, 2021), we assume that the
utility the individual derives from vacationing is an increasing function
of her income level and of the quality of the accommodation capacity
she chooses. This assumption implies that vacationing is a normal good
and, therefore, the willingness to pay for it increases with income (Gal-
Or, 2021).* There is abundance of empirical literature in economics
supporting this standard assumption (Clark et al., 2005; Clark et al.,
2008; Fajgelbaum et al., 2011; Ferrer-i-Carbonell and Frijters, 2004;
Ferrer-i-Carbonell, 2005; Frijters et al., 2004a, Frijters et al., 2004b;
Jappelli and Pistaferri 2010; Shields and Wheatley Price, 2005; Wu and
Zhu, 2011). We designate by my the quality of the high class hotel,
where my > my. Note that my and my, reflect the service quality level
chosen by each type of hotel. In the hospitality industry, the quality level
can be viewed as a comprehensive index taking into account a number of
critical quality factors, such as cleanliness, comfort, amenities, location,
staff service, safety, etc., which can be in turn measured via the most
disparate variables such as, time spent cleaning per room, bedding and
furniture rating, number of amenities, WiFi speed, number of incidents,
average response time to guest requests, etc. (e.g., Akbaba, 2006; Gut-
tentag and Smith, 2017, Ju et al. 2019; Priporas et al., 2017). The utility
from vacationing is equal to ampl(x), if the individual procures
vacationing capacity from either the low class hotel or through the
platform, and it is equal to amyl;(x), if she procures vacationing capacity
from the high class hotel. The parameter @, @ > 0, measures the utility
per unit of income spent on vacationing while procuring accommoda-
tion capacity of given quality. Finally, an individual derives utility f,
B > 0, from each unit of general consumption. The consumption level of
all other goods is captured by introducing a numeraire good. If the in-
dividual opts for vacationing, the number of units of the numeraire good
that she can buy is I;(x) —ps;, if she procures capacity from the low class
hotel or through the platform, and I;(x) —psg, if she procures capacity
from the high class hotel. If she chooses not to vacation, she can consume
the quantity I;(x) of all other goods. Hence, the utility from consumption
of all other goods is f(Is(x) —ps; ),i = L, H, if vacationing, and pI,(x) if
choosing not to vacation.

The choice of individuals of whether to participate in the sharing
economy critically depends on all the above three components of the

4 It is possible to modify our model to allow individuals to endogenously
choose the level of lodging capacity when vacationing, instead of the fixed
capacity p we assume. With such a modification, the utility from vacationing
would directly depend on the purchased units of lodging p. Yet, at optimum, it
is possible to show that higher income individuals would choose bigger lodging
capacity while vacationing, and consistent with our assumption, would obtain
higher utility when vacationing. For example, following Gal-Or (2021), we
could assume the utility from vacationing at the low class lodging service as a
concave function of the units of lodging capacity p net of the price s; paid to

purchase those units, ie., amI(x)p J’; —sp. For an individual vacationing at
the low class lodging service, optimizing in p would yield a net utility from

amy I (x)=s; )

vacationing equal to ( 5 , which would be again increasing in the in-
come I(x) (note that amiI;(x) —s; must be positive to ensure nonnegative

2
w would be obtained also for the

utility). A similar derivation, i.e.,
high class lodging service. Therefore, even after endogenizing the decision of
the level of lodging capacity, the utility from vacationing would still increase
with the income, as we assume. However, under the endogenous decision, these
quadratic expressions would significantly increase the complexity of the deri-
vations without changing the qualitative results. For this reason, we use the
linear expressions, i.e., amyI;(x) and amgls(x), which help maintain the analysis
tractable.

Electronic Commerce Research and Applications 70 (2025) 101490

utility. Individuals face a clear tradeoff between using their own houses
and offering them through the sharing economy, which can generate
additional income to be used for consumption, including vacationing.
The total utility of an individual of type x depends on her decision on
whether to offer a portion of her house to the sharing platform and
whether to purchase accommodation services when vacationing. We can
write such utility as:

U(x) = kx(1 —y) +amux[i+y[s.(1 — d) — c(mg) ] ]+ p{x[i + y[s.(1 — d)

—c(my)]] —ps. }
(@)

if choosing to participate in the hospitality market both as housing
provider and as consumer, while procuring vacationing capacity either
from the low class hotel or from the platform (we refer to (1) as the case
of “Utility from housing provision and low class lodging service
consumption”);

U(x) = kx(1 —y) + amuxfi+yls.(1 — d) — c(my) ] ]+ p{x[i + r[s.(1 — d)

—c(m)]] —psu }
(2

if choosing to participate in the hospitality market both as housing
provider and as consumer, while procuring vacationing capacity from
the high class hotel (we refer to (2) as the case of “Utility from housing
provision and high class lodging service consumption™);

U(x) = kx(1 —y) + pxfi+y[s.(1 —d) — c(m)]] (3)

if choosing to participate in the hospitality market only as a housing
provider (we refer to (3) as the case of “Utility from housing provision™);
and

U(x) = kx+ pxi )

if choosing to neither supply nor demand lodging services (we refer to
(4) as the case of “Utility from neither provision nor lodging service
consumption”).5

As the utility expressions in equations 1-4 are linear functions of y (i.
e., the portion of the housing capacity an individual offers through the
platform), the optimal decision for each individual is to offer the
maximum amount 7 of housing capacity feasible or to offer no capacity
at all.®

Before characterizing equilibria in the presence of the sharing
economy lodging platform, we examine the case where there is no
platform and the two hotels are the only available providers of lodging
capacity in the market. This represents the traditional market scenario
existing before the rise of sharing economy, where supply and demand
sides are separated. This benchmark is necessary to assess the conse-
quences of the entry of the platform into the market.

5 The two remaining cases can be disregarded because they never arise at
equilibrium. These excluded cases are: (i) an individual choosing to purchase
low class lodging (act as a demander and procure vacationing capacity either
from the low class hotel or from the lodging sharing platform) without offering
any capacity, with her utility being U(x) = kx + amyix + p{ix —ps; }; and (ii) an
individual choosing to purchase high class lodging (procure vacationing ca-
pacity from the high class hotel) without offering any capacity, with her utility
being U(x) = kx + ampyix + p{ix —psy}. The proof is similar to that of Gal-Or
(2018), and in the interest of length, can be made available upon request.

6 Alternatively, if we assumed that the utility of individuals is concave in y
(for instance, if the utility from self-consumption of housing is kx(l 7y2)), we
would obtain an interior solution for y. However, the qualitative results would
remain the same as those derived in this paper.
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4. Hotels act as a duopoly

When the hotels are the only suppliers in the market, individuals in
the population do not supply any lodging capacity. They only participate
on the demand side of the market. If an individual chooses to vacation,
she can procure lodging capacity either from the low class hotel or from
the high class hotel. We model the environment as a two-stage game. In
the first stage, the hotels choose their level of lodging capacity and
related quality, y;,m;,i = L, H. In the second stage, consumers decide
whether to vacation and from which hotel to vacation, and prices are
determined to clear the market.

Given that the utility from vacationing satisfies the “single crossing
property”,” the population can be segmented into at most three seg-
ments. An upper segment of individuals who own relatively large size
houses, an intermediate segment of individuals who own intermediate
size houses, and a lower segment of individuals who own relatively
small houses. The upper segment chooses to vacation at the high class
hotel, the intermediate segment chooses to vacation at the low class
hotel, and the lower segment chooses against vacationing. Note that in
the absence of the sharing economy lodging platform the income of
individuals is I;(x) = ix because consumers cannot offer housing ca-
pacity. We designate by X; the individual who is indifferent between
foregoing vacationing altogether and vacationing at the low class hotel,
and by Xy the individual who is indifferent between vacationing at the
low class hotel and vacationing at the high class hotel. The two types of
indifferent individuals satisfy the following two equations.

kX, + amyI(X1) + B(I(X1) — ps. ) = kX, + PL(X1) (5)

kg -+ amy L (%) + B(L(Rer) — psi ) = ki + amuly (%) + B (Ret) — psir )
(6)

If an individual of type X; does not vacation she can consume the
monetary quantity I;(x; ) of all other goods and if she chooses to vacation
at the low class hotel she can consume the monetary quantity (I;(X;) —
ps.) of all other goods. This explains the indifference relationship
expressed in equation (5). When an individual of type Xy compares the
options of vacationing at the low class versus the high class hotel she
weighs the added benefit that the higher quality hotel offers (ie.,
amyly(Xy) versus am;I(Xy)) against the added cost of the higher quality
hotel, which reduces consumption of other goods from I (Xy) —ps; to
I(Xy) —psu- This explains the indifference relationship (6). Solving for

X, and Xy from (5) and (6), yields that X, = f{’—:& and Xy = % To

ensure that all three segments exist, it is necessary that X > X; and that
Xy < 1. These conditions imply that (my/s;) > (my/sy) and that

olsu=si) 1. Because we are interested in an equilibrium where both
ai(myg—mg)

hotels provide lodging service, we ensure that these two inequalities
hold. Note the first inequality implies that the per dollar value of the low
class hotel is higher than per dollar value of the high class hotel. Each
vacationing individual demands p units of lodging, implying that the
total demand facing the high class hotel is Dy = p(1 —Xy) and that facing
the low class hotel is D, = p(Xy —X.). Fig. 1 depicts the segmentation of
the population.

To clear the market, the quantity demanded of each type of hotel
must equalize the quantity supplied. We express the prices as a function
of the level of capacities supplied by the hotels, y; and yg:

2’U

om;ox
vidual of type X prefers the high class hotel over the low class hotel, then all x >
x will also exhibit this preference. Similarly, if an individual of type X prefers
vacationing over nonvacationing, then all individuals of type x > x will also
exhibit this preference. This implies that the population can be segmented into
at most three segments. Individuals with high x values choose to demand high
quality, those with intermediate x values choose to demand low quality, and
those with low x values choose not to demand capacity at all.

7 Our utility formulation implies that = a> 0. As a result, if an indi-

Electronic Commerce Research and Applications 70 (2025) 101490

_ ai(my(p — yu) —muyL) ai(my(p —yu — Y1) —myyL)
Sy = > 5 )
pp pp

As it may become increasingly more difficult for the hotels to raise
the quality of services offered, we follow the assumption commonly
made in the literature that the unit cost facing each hotel is a quadratic
and increasing function of the quality of service it offers (e.g., Motta
1993). The assumption is rooted in the economic principle that marginal
costs of quality enhancements often rise, as initial improvements may be
easy to achieve, but further refinements require disproportionately
greater resources. Numerous empirical studies in the hospitality in-
dustry (both hotels and Airbnb accommodations) confirm that
improving quality often results in more-than-proportional increases in
costs (Mattila and O’Neill, 2003; Barros 2005; Tsai et al., 2010; Assaf
and Agbola 2011; Guttentag et al. 2018). Accordingly, for tractability
reasons, we specify this unit cost as C(m;) = %miz, where m; is the quality
level offered by the hotel i = L, H.

In the first stage, hotels choose their levels of lodging capacity, y; and
yu (e.g., Gal-Or 2018) and their qualities, my and m;. The maximization
problems of the hotels can be formulated as follows:

,SL =

ai(my(p —yu) —myr) %YHmHZ 8)

maxry = Yu

YHm Pp?
ai(my(p —yu — —m 1
maxm, =, (my(p }'P;}pzﬂ) ) 1 Ly ©)

where 7y (7) is the profit of high (low) class hotel. Solving the hotels’
maximization problems yields the results reported in Table 1 (the su-
perscript ™ designates equilibrium values when the sharing platform
does not exist.)

According to the entries of Table 1, less than half of the population of
consumers participate in the market. While the high class hotel offers
higher quality (fifty percent higher), the low class hotel covers a bigger
segment of the market. In addition, both the quality level and the profit
of each hotel increase with a and decrease with j. As the utility derived
from vacation is higher or as the utility derived from general con-
sumption is lower, hotels have greater incentive to improve quality and
by doing so increase their profits.

Table 1 includes also the expression for the aggregate consumer
surplus, derived as the sum of the surpluses gained by three segments of
consumers, namely the surplus of the segment that withdraws from the
market, CSw, that of the segment that purchases lodging from the low
class hotel, CS;, and that of the segment that purchases lodging from the
high class hotel, CSy. The consumer surplus expressions of these seg-
ments are calculated as follows:

CSw = / Jex -+ pxidx )
0

cs, = /kx+amin+ﬂ{xi — psy}dx an
X,
1

CS = CS,, +CS, + CSi as)

In the absence of the sharing economy platform, the total welfare is
defined as the sum of hotels’ profits and consumer surplus as follows:

W=CS+n, +ny 14
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Hotels act as a duopoly - equilibrium values.

Fig. 1. Consumer segments when hotels act as a duopoly.
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5. The sharing economy platform competes against the hotels

We now consider the case where the entry of the peer-to-peer lodging
sharing platform allows individuals in the population to supply lodging
capacity, in addition to that provided by hotels. As discussed earlier,
consistent with the original objective of peer-to-peer lodging platforms
such as Airbnb, as well as the post-COVID-19 trends (Yohn 2020), we
simplify the analysis by assuming that the quality level of the lodging
capacity offered by individuals via the platform is the same as the
quality offered by the low class hotel. Given that the quality is endog-
enously chosen by the low class hotel, this implies that individuals will
essentially adjust their quality level to match the quality offered by the
low class hotel.®

We model the environment as a three-stage game. In the first stage,
the hotels choose their level of lodging capacity and their quality level.
In the second stage, the platform chooses its service fee. In the third
stage, individuals in the economy choose whether to participate in the
sharing economy as suppliers (choose whether to supply 7 or nothing),
whether to vacation, and if they choose to vacation, which type of ca-
pacity to demand. As before, at this stage, lodging prices are determined
to clear the market.

In our analysis, we focus on the case that the service fee set by the
platform is sufficiently low to attract capacity from every individual in
the population. That is, even if an individual chooses against
vacationing, she still finds it optimal to offer capacity to the platform.
We refer to this environment as an equilibrium where the peer-to-peer
supply side of the market is fully covered. Considering less than full
coverage on the supply side significantly complicates the analysis
without providing much in terms of additional insights.”

Because of the “single crossing property” of the utility function, we
still obtain the result that the population of consumers is divided into
three segments. Individuals who own relatively small houses do not
vacation but offer housing capacity through the platform, individuals
who own intermediate size houses vacation at the low class hotel or at

8 Allowing individuals active in the platform to choose quality different from
that offered by the low class hotel would complicate the analysis without
changing the qualitative results.

9 A numerical analysis of an environment with partial coverage on the supply
side can be provided by the authors upon request.

the peer-to-peer lodging and offer housing capacity through the plat-
form, and individuals who own relatively big houses vacation at the high
class hotel and offer housing capacity through the platform. Fig. 2 de-
picts this segmentation.

We designate by X; the individual who is indifferent between fore-
going vacationing altogether and vacationing at a low class accommo-
dation (hotel or peer-to-peer accommodation), and by Xy the individual
who is indifferent between vacationing at a low class accommodation
and vacationing at the high class hotel. Given our focus on an envi-
ronment where all consumers are incentivized to supply capacity and
the fact that the utility expressions (1)-(4) are linear functions of y, it
follows that all individuals choose to offer the maximum feasible
amount 7 of housing capacity, as long as it is profitable for them to do so.
Therefore, the indifferent threshold consumers X; and Xy satisfy the
following two equations:

kx,(1 —7) + amI(x;) + B(L(XL) — psi ) = kX (1 —7) + BI(X1) (15)
kxu(1 —7) +amyIs(Xu) + p(I(Xu) — psi.)
:kJACH(l —7)+{1mHIs(§H)+ﬂ(IS(?H) —[)SH), (16)

where I(X;) = Xii + 7Xi[s;(1 —d) —c(my) ], and subscript i = L,H.
Solving from (15) and (16) for the threshold levels X; and X in terms
of the prices of lodging s; and sy yields X, = m and

o fplsn—s1)
XH = G m )l d—em)])

low class lodging is positive, X; < Xy < 1, thus yielding that (my/s;) >

— 10 .
(my/sy) and “<mH7mL>(f£<;[?L (lsﬂ) gy < - Y The demand functions fac-

. To ensure that demand for both high and

ing the two class types of lodging capacity are, therefore, Dy =
/)(1 — }H) andDL = [)(5('\1.1 7}]“).

Upon inspection of the expressions for X; and X, it follows that for
fixed lodging prices, the demand facing the high class lodging capacity is
an increasing function of the portion of the house that an individual
offers to the platform 7, her income i, and the quality level of the high
class lodging capacity my. It is a decreasing function of the quality level
of the low class capacity my,. These variables have the opposite effect on
the demand facing low class lodging (either from the low class hotel or
peer-to-peer accommodation.) For fixed lodging prices, when 7 and i
increase, the income of an individual increases. The higher income
boosts the utility individuals derive from vacationing, and especially the
utility derived from high class vacationing. This raises the demand for
the high class hotel at the expense of the demand for low class lodging.
The demand for the high class hotel increases also when its quality in-
creases and that of low class lodging decreases. Table 2 summarizes
these comparative statics results for fixed prices.

We can use the expressions derived for X; and Xy to derive the prices
of lodging as a function of the service fee charged by the platform, as
follows:

_amy Xy [i —ye(my)]
pp — amyx17(1 —d)’
a(my —my)Xu (i +7ls(1 —d) —c(m)])
bp

SL H

=S8+ (17)

10 The inequality (my/s;) > (mu/sy) guarantees that X < X-
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Fig. 2. Consumer segments when hotels compete with the sharing economy platform.

Table 2
The effect of 7, i, and quality levels on demand functions for lodging capacity —
fixed prices.

Effect of 7 %<Oand%<0 d(p(ll;riH>)>0and 0("(2’;"“&0
Effect of i %<Oanda§—f<0 ’)(”(1(;?”” >0and 0("(2”6; X)) g
Effect of m gmi; =0 and ;ﬁ—: <0 a(p(lameH)> > 0 and d(p(x;n; 1)) <0
Effect of my % <0and g% >0 0(/1(16;L2H)) < 0and a(/)(}gm: X))

In order to support a positive price for low class lodging capacity, the
denominator of s; in (17) must be positive, implying that
Pp > amy X 7(1 —d). Essentially, when fp < am;X;7(1 —d), the positive
effect of a higher price for low class lodging capacity, i.e., the implied
higher income and willingness to pay of individuals for vacationing,
dominates its negative effect, i.e., the implied renunciation to all other
goods at the rate fp.

The per-unit price of low class lodging capacity, s;, nontrivially
shapes the utility of vacationers. Indeed, an increase in s; essentially
raises their cost of vacation, which also implies lowering their con-
sumption of all other goods. At the same time, however, an increase in s;,
raises vacationers’ total income as they are also lodging capacity
providers.

As before, prices are set to clear the market. Hence, if the hotels
choose capacity levels y; and yp, respectively, prices are set so that
p(1 —Xg) =yn and p(Xu —X1) = Y1 + Vi, Where p, is the average size
of housing capacity in the population, and therefore, 74, is the low class
capacity offered by individuals through the lodging sharing platform.
Given our assumption of a uniform distribution of house sizes in the
population, individuals offer, cumulatively, lodging capacity at a level
equal to 7/2 to the platform. Note that we do not make any assumption
regarding the order in which the low class demand is satisfied. The
equilibrium price simply ensures that the quantity demanded of the low
class lodging service is equal to the quantity supplied. Solving for the
prices in terms of the capacity levels chosen by the hotels and the service
fee charged by the platform yields:

_ afi —ye(my) J(mu(p — yu) — (v +74,))
T o —am (1= d)i(p—yu — yi — 71y
__afi —ye(m) Jmu(p—yu — yu — 71y

pp? — amy (1 — )y (p—yu — Yo — 71,)

)

(18)

L

Moving back to the second stage of the game, the platform chooses the
service fee d to maximize its profit function:

mgxﬂ'p = ?ﬂxdsL (19)

where s, satisfies equation (18). Essentially, the platform accrues a
portion d of the total revenues generated by the peer-to-peer lodging
service, which are equal to 7u,.s;. Taking the first derivative of (19) with
respect to d reveals that the platform’s profit monotonically increases

with d. Recall that in our setting the service fee is set sufficiently low to
ensure that individuals in the range x < X;, (i.e., individuals who would
act as lodging providers, but not as vacationers) will actually participate
to the sharing economy offering capacity. To ensure this, the coefficient
of y in their utility function needs to be positive, which implies imposing
the constraint f[s; (1 — d) —c(m.)] —k > 0 on the platform’s service fee.
Combining this constraint with the fact that the platform’s profit strictly
increases with d, the platform selects the highest possible value of d
satisfying the constraint, that is
k  c(m)

d=1-2_
Pst st

(20)

Substituting this value of d into equilibrium prices in (18) yields the
following expressions for prices as a function of the capacity levels and
quality levels chosen by the hotels:

_ a(fi+7k)(mu(p — yu) — mu(yL +74,) )

" 2
5 = a(pi+yk)my, (/;2;2}% =YL — THy) 21)

It is important to note that hotels’ prices in (21) do not depend on peer-
suppliers’ cost ¢(my). From (20), any increase in the cost incurred by
peer suppliers forces the platform to fully absorb the increase by
lowering its service fee. As a result, the segmentation of the consumer
population is not affected, and therefore, the expressions for prices as a
function of the capacity and quality decisions of the hotels are the same.
As we show later, this result leads to the same equilibrium behavior of
the hotels and to the same consumer welfare, irrespective of the value of
c(my). The only effect of higher cost incurred by peer suppliers is to
reduce the profits of the platform.

Moving to the first stage of the game, the hotels choose their ca-
pacities and quality levels to maximize their profits, as follows:

afi+7k)mu(p —yu) —m+71)) 1,

;ngl"):ﬂﬂ =Yu ﬁ2p2 - EyHmH (22)
api+yk)mi(p —yu —yL—74,) 1 2
maxm, = yi P P (23)

Solving the above maximization problems yields the results reported in
Table 3 (the superscript * designates equilibrium values when hotels
compete against each other and the sharing economy platform).

Table 3 also includes the expressions for consumer surplus. As
before, we designate the aggregate consumer surplus, CS, as the sum of
the surpluses derived by individuals in the three segments of the pop-
ulation: the surplus of individuals who choose to participate in the
lodging market just as suppliers, CSs, the surplus of individuals who
choose to be peer-suppliers and consume the low class lodging service as
demanders while on vacation, CSy, and the surplus of individuals who
choose to be peer-suppliers and consume the high class lodging service
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Table 3

Competition among hotels and the sharing platform — equilibrium values.

High class hotel

Low class hotel

~y
=
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as demanders while on vacation, CSy.
These surpluses are derived as follows'':

085 = [lox(1 =) el + 7151~ ) — clmy) | ax 24)

cs, = /kx(l — ) +amuxli+ysi(1 — d) — ye(my) ]|+ p{xli + ysu(1 — d)
—ye(my)] — psy ydx
(25)

CSy = /kx(l —7) +ampx[i+ys,(1 —d) —ye(my) ] + p{x[i + rsp (1 — d)
—re(mg)] —psy }dx
(26)

where, as discussed earlier, y = 7 at the equilibrium. The total societal
welfare is the sum of hotels’ and platform’s profits and the aggregate
surplus of consumers.

6. The effect of the platform entry on demand, prices, quality
levels, and profits

To reduce complexity and focus on the role of the key parameters 7, i,
and « that reflect the emergence of the sharing economy, we normalize
all other parameters of the model to 1, namely g = p = k = 1. The
parameters of the sharing economy capture the added supply of the
sharing platform (7), the wealth of individuals in the economy (i), and
the importance of vacationing/lodging for individuals (a).'* We start by
conducting comparative statics of equilibrium prices and qualities when
the platform competes against the hotels. The results of such compara-
tive statics indicate the effect of the platform entry on prices and quality
levels.

Lemma 1. (The effect of i) When the peer-to-peer lodging sharing platform
is active in the market, an increase in the value of i leads to the following

changes:

i. The quality and the per-unit price of lodging capacity offered by either
hotels or the sharing platform always increase, i.e., "';—l" >0, "% >0,
d;—f > 0, and ’% > 0.

ii. The extent of quality differentiation and the gap in per-unit prices between

high class and low class lodging capacities always increase, i.e.,

d(m;f,;mi) > 0 and d(sﬁazsi) > 0.

When the income per unit of housing capacity i increases, con-
sumers’ willingness to pay for vacation increases, with the increase in
willingness to pay for high class vacationing rising faster than the in-
crease for low class vacationing. As a result, an increase in i leads to
higher lodging prices and higher quality of lodging overall. However,
the extent of quality differentiation and the extent of price disparity
between the two types of lodging is bigger because of the greater
appreciation for quality that an increase in i suggests. Similar to Lemma

11 At the equilibrium, c(m;) cancels out in any consumer surplus expression
because s;(1 —d) —c(my) simply reduces to % This obviously holds also for the
expressions derived later in Table A2 in the Appendix, where we present the
surplus of different consumer segments, contingent upon their vacation status
before and after the entry of the platform.

12 The results remain qualitatively the same in the absence of such a
normalization.
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1, the comparative statics of prices and quality levels with respect to a
are straightforward, as from Table 3, an increase in the importance of
vacationing/lodging always raises prices and quality levels of both low
and high class types of lodging. The effect of 7 on these variables is
instead nontrivial, as shown in the next Lemma 2.

Lemma 2. (The effect of 7) When the peer-to-peer lodging sharing platform
is active in the market, an increase in the value of 7 leads to the following
changes:

i. Wheny < 71 andi < i;(y) the quality and the per-unit price of low class
lodging capacity increase, i.e., % > 0 and %’L > 0, otherwise they decrease.

ii. @) When 7 < 2 the quality and the per-unit price of the high class
lodging capacity increase, i.e., % >0 and % > 0.

b) When i < iz(7) the quality of the high class lodging capacity increases,
ie, % > 0. When i < i3(y) the per-unit price of high class lodging capacity

increases, i.e., %‘ > 0. When¥ > £ i3(7) < iz(7) implying that increasing 7 is
more likely to raise quality than to raise price of high class lodging capacity.

When the above conditions necessary to ensure that myands;, increase
with ¥ are not satisfied, these variables decrease with 7.

iii. The extent of quality differentiation and the gap in per-unit prices
between high class and low class lodging capacities always increase, i.e.,
w > 0 and "(s’fosL) > 0.

The threshold levels introduced to characterize the regions of the
parameters in all the Lemmas and Propositions are defined in their
proofs, included in the Appendix. An increase in the value of the
parameter 7 has two counteracting effects on the income of peer sup-
pliers. On the one hand, when peer suppliers can offer a bigger portion of
their house to the platform they can generate more income because the
platform compensates them on a bigger number of lodging units. On the
other hand, when individuals supply more capacity to the platform,
there is downward pressure on the price of lodging and the per unit price
of low class lodging declines, implying that the per-unit compensation of
peer suppliers is lower. These two counteracting effects explain why an
increase in 7 does not have the same unambiguous effect that an increase
in i has. Specifically, for the low (high) class hotel, an increase in 7 leads
to higher quality of lodging and to higher prices if the maximum portion
of the house 7 that individual can offer and (or) her per-unit income i are
relatively small, respectively. In these cases, the downward pressure on
the price of low class accommodation is relatively small in comparison
to the fact that individuals have the ability to expand their supply. As a
result, the overall compensation of peer suppliers is higher when 7 in-
creases, and their willingness to pay for higher quality increases.
Nevertheless, similar to the result reported in Lemma 1, part iii of
Lemma 2 shows that the extent of quality differentiation and the extent
of price disparity between the two types of lodging are bigger when 7
increases because the high class hotel always has higher powered
incentive to invest in improved quality than the low class hotel.

In the next Proposition, we report how the entry of the platform
affects demand, lodging prices, and quality levels of the two classes of
lodging.

Proposition 1. The entry of the peer-to-peer lodging sharing platform
leads to a bigger number of vacationers, namely x; < xS. In addition, x}'s <
xj; implying that new vacationers (some of those who were non-vacationers
before the entry of the platform) choose low class lodging after the entry of
the platform. The demand for low class lodging always increases, i.e.,
(xj; —x7) > (xN® —x}'S), whereas the demand for high class lodging in-
creases, i.e., (1—xp) > (1—x}°) if and only if 7 > 18 . The effect of the
platform entry on lodging prices and quality levels can be summarized as
follows:

i. When i < i4(7), both hotels increase per-unit price of lodging and
qudlity level, i.e., my > mdS, m; > mbS, s;; > s8N, 57 > NS
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ii. When is(7) < i< is(7) andy > 18, the high class hotel increases both
per-unit price of lodging and quality level, while the low class hotel
decreases both per-unit price of lodging and quality level, i.e.,
my >mbS, m; <mdS, sy > sNS, 57 < sNS. The same result holds also
when i > iy(7) and 7 < 35.

iii. Whenis(7) <i<is(y) andy > 38, the high class hotel increases per-
unit price of lodging and decreases quality level, while the low class
hotel decreases both per-unit price of lodging and quality level, i.e.,
myy < miS, m; < mlS, sy > SN, s; < NS,

iv. When i > is(7) and 7 > 18

33 » both hotels decrease per-unit price of

lodging and quality level, ie., my <mds, m; <mdS, s;; < sNS,
s; < sNS.

with is(7) > is(7) > i4(7) as long as 7 > 15, namely when the demand for
high class lodging increases as a result of the platform entry.

According to Proposition 1, the sharing economy increases the
number of vacationers. However, while this always translates into
higher demand for low class lodging given that the supply for this
quality level increases after the platform entry, it may not lead to higher
demand for high class lodging. When 7 is relatively small (i.e., 7 <15, the
demand for high class lodging actually shrinks. The reason for the latter
result is that when 7 is relatively small the entry of the platform acts to
reduce the price of low class lodging more than it acts to reduce the price
of high class lodging, thus incentivizing some vacationers who chose
high class lodging prior to the entry of the platform to switch to low class
lodging due to a better price-quality trade-off. In contrast, when 7 is
relatively big (i.e., 7>18) there is higher demand for the high class hotel
after the entry of the platform, with some vacationers who previously
used low class switching to high class lodging. This is because the large
added supply intensifies price and quality competition facing the high
class hotel, thus raising the value it offers to consumers relative to the
low class accommodation.

As for the price and quality comparison, the entry of the platform has
two counteracting effects on these two variables. On the one hand, the
entry of the platform adds supply to the lodging market, thus putting
downward pressure on lodging prices, and therefore, on the incentives
of the hotels to invest in improved quality. On the other hand, the entry
of the platform can boost the income of individuals in the population,
thus raising their willingness to pay for vacationing, and especially for
high quality vacationing. The former effect dominates for relatively big
values of 7 and i (part iv of the Proposition) because the supply increases
significantly in this case and the population is already wealthy before
the entry of the sharing economy, implying that the added income is not
particularly beneficial. On the other hand, the added income effect
dominates for relatively small values of i (part i of the Proposition). As a
result, in part iv of the Proposition both class types of lodging offer lower
quality and sell for lower prices after the platform entry, whereas in part
i of the Proposition both class types of lodging offer higher quality and
sell for higher prices. For all other regions of i and 7 (parts ii and iii of the
Proposition), neither effect clearly dominates, thus generating different
incentives for the two types of hotels with regard to price and quality. In
these cases, the low class hotel is forced to reduce both price and quality
given the direct competition this type of hotel faces from the platform. In
contrast, the high class hotel, which does not face the same direct
competition from the platform, may choose to intensify the extent of
differentiation in the services provided by raising quality, and as a
result, its price as well (part ii). Part iii of the Proposition reports the
surprising result that the high class hotel may be able to raise price after
the platform entry, in spite of offering lower quality. Hence, the switch
of some vacationers to high class accommodation because of their
additional income allows the high class hotel to raise price even when its
quality is lower. This last result suggests that the existing consumers of
the high class hotel will be certainly worse off because of the entry of the
platform when the economy is characterized by the range of parameter
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values given in part iii of the Proposition. Specifically, for moderately
wealthy economies (is(7) < i < is(¥7)) and large added housing capacity
facilitated by the platform (7 > 18). Fig. 3 exemplifies the ranges of the
parameters that support the four possibilities reported in Proposition 1.

Using the results of Proposition 1, in Proposition 2 we show that the
entry of the sharing economy always raises the extent of differentiation
between high and low class hotels.

Proposition 2. Following the entry of the peer-to-peer lodging sharing
platform, the quality difference between high class hotel and low class hotel

increases, namely my —my; > mS —mS.

This result is implied by the fact that the low class hotel faces more
direct competition from the sharing platform than the high class hotel,
thus depressing its price, and therefore, its willingness to invest in
quality relative to the high class hotel. The same reasoning explains also
the results reported in Proposition 3 regarding the effect of the sharing
economy on the profits of the two types of hotels.

Proposition 3. The entry of the peer-to-peer lodging sharing platform
leads to the following effects on the profits of the hotels:

i. Wheni < i;(7) both classes of hotel earn higher profits, i.e., mj; > 7},
oy > mhs.

ii. When i;(7) < i <is(y) and 7 < 18 the high class hotel earns higher
profit, and the low class hotel earns lower profit, ie., mj; > 7,
m; < mS. The same result holds also when i > i,(y) and 7 > &

<§

ili. Wheni>ig(y) and7 < 33,

e, my <, 1, < 2

both classes of hotel earn lower profits, i.

i(7) > i(7)

The impact of the platform entry on the profits of the hotels depends,
once again, on the added income and increased competition effects of
the sharing economy. When i is sufficiently small, the entry of the
platform boosts demand for vacationing more than it boosts the supply
of lodging because the added income of individuals is significant relative
to the initial wealth of individuals prior to the entry of the platform. The
relatively higher boost to the demand leads to both types of hotel
benefitting from higher profits (part i of Proposition 3.) For bigger
values of i, the low class hotel always earns lower profits but the high
class hotel can sometime benefit from the entry of the platform. In
particular, if the supply of lodging increases significantly after the entry
of the platform (i.e., 7 large), the profits of the high class hotel rise as this
type of hotel can count on higher demand from consumers switching
from low class to the high class service (part ii of Proposition 3.) How-
ever, when the increase in the supply of lodging is relatively small and
income becomes very large (part iii of Proposition 3), the lower demand
for high class accommodation translates into lower profits for the high
class hotel as well after the platform entry. Fig. 4 illustrates the regions
of the parameters, which support the three cases reported in Proposition
3.

7. The effect of the platform entry on consumer surplus and
societal welfare

In this section, we investigate the impact of the sharing economy on
consumer surplus and total welfare. In Proposition 4, we investigate the
effect of the sharing economy both on the aggregate consumer surplus
and on the surplus of different consumer segments, contingent upon
their vacation status before and after the entry of the platform. To help
understand Proposition 4, Table A2 in the Appendix reports the deri-
vations of the surplus for each consumer segment before and after the
platform entry.

Proposition 4. The entry of the platform leads to an overall increase of

consumer surplus, namely CS" —CS™S > 0. However, when the overdil
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demand for the services of the high class hotel rises after the entry of the
platform (i.e., when 7 > 18) and the income level i is sufficiently large, the
entry of the platform may hurt two groups of consumers: those who were
vacationing at the low class hotel before the entry of the platform and now
switch to the high class hotel (i.e., those in (xp, X}’ ) %) and those who were
vacationing at the high class hotel before the entry of the platform and
continue to do so (i.e., those in (x}°,1)). All remaining groups of consumers
are at least as well off after the entry of the platform.

Proposition 4 suggests that the sharing economy enhances the
overall welfare of consumers. However, in markets characterized by
high income levels and large housing capacity offered by peer suppliers
(7 > 18), some consumers may be worse off after the entry of the plat-
form. In these markets, the higher income of peer suppliers incentivizes
some of them to switch from vacationing at the low class hotel to
vacationing at the high class hotel, and not vice versa. In this case, the
high class hotel may be able to raise price in spite of offering lower
quality to customers (Proposition 1 part iii). Or, even if the high class
hotel increases quality, the increase in price may outpace the increase in
quality, thus adversely affecting the welfare of consumers who switch
from the low class to the high class hotel and those who continue to
choose the high class hotel.

Next, we examine the economic impact of the sharing economy on
total welfare by summing hotels’ profits, the platform’s profit, and total
consumer surplus. Because the per unit cost of hosting, c(m;), incurred
by peer suppliers reduces the profits of the platform (without affecting
hotels’ profits and consumer surplus), total welfare monotonically de-
clines as the cost of hosting incurred by peer suppliers rises. For
simplicity, in the comparison of total welfare that we conduct in Prop-
osition 5, we normalize c(my) to zero. With this normalization, we show
that, after the entry of the platform, total welfare increases over a certain
region of the model parameters. The introduction of positive hosting
costs for peer suppliers will trivially shrink this region.

Proposition 5. The entry of the peer-to-peer lodging sharing platform
leads to an increase of total welfare ( Wy —WHS> 0) for sufficiently big
values of a, while: a) either 7 is extremely large, b) or i is relatively small.
Otherwise, the emergence of the sharing economy reduces total welfare.

Proposition 5 states that, differently from the unambiguous increase
of aggregate consumer surplus, the entry of the platform may have an
ambiguous effect on total welfare because the possible decline of in-
dustry profits may exceed the gain in consumer surplus. Relatively big
values of a are likely to enhance the profits of the hotels and platform, as
consumers’ valuation of vacationing is relatively high in comparison to
their valuation of self-consumption of housing and/or general con-
sumption (recall that k and $ are normalized to 1.) As we report in
Proposition 3, higher profits are also more likely when i is relatively
small. While our previous derivations indicate that the role of 7 in
affecting profits of the two hotels is ambiguous, Proposition 5 asserts
that total welfare is more likely to rise when peer suppliers can offer
more housing capacity. The role of i reported in the Proposition indicates
that economies characterized by relatively low levels of income are
more likely to benefit from the emergence of the sharing economy.

8. Discussion and conclusion

We investigated how the entry of a sharing economy platform affects
decisions of competing incumbents in the hospitality industry regarding
lodging capacity, service quality level, and pricing. Our analysis allowed
us to predict how such decisions affect incumbents’ profitability and
societal welfare. We found that the platform entry raises the demand for
low class accommodation, but has an ambiguous effect on the demand

13 xjp < x5 when7 > 18
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Fig. 3. Comparison of incumbents’ price and quality levels before and after the platform entry, as in Proposition 1.

Prop 3(ii)
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Fig. 4. Comparison of incumbents’ profits before and after the platform entry, as in Proposition 3.

for the high class accommodation. Demand for high class accommoda-
tion rises only when peer suppliers can offer large lodging capacity to
the sharing platform. In this case, the sharing economy significantly
increases the income of individuals, and therefore, their interest in using
higher class services when vacationing. The opposite is the case when
the supply of peer suppliers is relatively modest.

The effect of the sharing economy platform on prices and quality
levels depends on the relative wealth of the economy and may be
different for the two types of accommodations. For relatively poor
economies, the sharing economy leads to higher prices and quality levels

11

for both low and high class accommodations. With relatively low income
before the entry of the sharing platform, the additional income in-
dividuals obtain as peer suppliers has a significant effect on their interest
in vacationing, and especially on their interest in higher quality
vacationing. With higher willingness to pay for vacationing of con-
sumers, hotels can raise their prices, which motivates them also to in-
crease investments in improved quality. This leads to higher profits
earned by both types of incumbent lodging providers. In contrast, in
relatively rich economies the added capacity offered by peer suppliers
has a more significant effect on intensifying price competition than on
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raising the willingness to pay of consumers for vacationing, thus
possibly leading to lower profits for both types of accommodations, or at
least for the low class hotel, which faces more direct competition from
the sharing economy. In some cases, the sharing economy may introduce
different effects on the behavior and fortunes of different classes of
incumbent lodging suppliers. For instance, when peer suppliers can offer
large lodging capacity and individuals have intermediate income levels,
the price and quality level of low class accommodations decline,
whereas the price and, in some cases, the quality level of high class
accommodation rise upon the emergence of a sharing economy plat-
form. Quite interestingly, in this intermediate region, it is possible that
the high class incumbent decreases the quality while still raising the
price following the platform entry. That is, price and quality for the high
class incumbent, after the platform entry, move in opposite directions.

Our results reveal a complex picture of how the sharing economy
affects traditional businesses in the hospitality industry, given that it
introduces two counteracting effects on prices. On the one hand, because
peer suppliers increase their income by offering capacity to the platform,
their willingness to pay for vacationing rises, thus allowing incumbents
to raise prices. On the other hand, the additional capacity offered in the
market creates downward pressure on prices. We show that the former
effect is more likely to dominate in poorer economies and the latter
effect is more likely to dominate in richer economies. As discussed, the
ambiguous effect of the sharing economy on prices also creates ambi-
guity regarding the quality levels offered by incumbent providers and
thus on their profitability after the entry of a sharing economy platform
to the market. In contrast to the ambiguity regarding the effect on in-
dustry profits, the sharing economy unambiguously increases aggregate
consumer welfare. However, surprisingly, even though overall con-
sumer surplus is higher, some consumers of high class lodging may be
worse off after the entry of the sharing economy platform. This is an
interesting finding because of the fact that the sharing economy typi-
cally competes more directly in the low class service market rather than
in the high class service market.

Our results suggest that regulators should be careful when inter-
vening in markets where sharing economy platforms operate. They
should assess the specific characteristics of the environment in deter-
mining whether intervention is beneficial. While there are circum-
stances where the sharing economy destroys societal welfare, mostly
because it adversely affects incumbents’ profits, in other circumstances
the sharing economy should be welcomed. This is true in markets
characterized by considerable importance of vacationing for consumers,
relatively low wealth of the population, as well as low cost of hosting or
large lodging capacity offered by peer suppliers to the platform.

Our modeling approach can be extended in several directions. First,
we use a uniform distribution to model consumers’ income. While in
game-theoretical papers, using uniform distribution to model hetero-
geneity among economic agents is very common, even in the context of
sharing economy (e.g., Filippas et al., 2020; Gal-Or, 2018), the uniform
distribution may not necessarily reflect the business setting under
observation. It is typically the case that the number of low-income in-
dividuals may be bigger than that of high-income individuals. However,
we conjecture that relaxing the uniform distribution assumption would
actually strengthen our findings, though leading to much more
cumbersome derivations. If there are more low-income individuals in
the population than high income individuals, the added income that the
sharing economy facilitates for the lower tail of the distribution of in-
come is likely to increase more significantly the number of new vaca-
tioners, and therefore, to lead to higher lodging prices and greater
incentives on the part of traditional hotels to improve quality. In turn,
this is likely to expand the region of the parameters over which the
sharing economy is beneficial to all parties (consumers, hotels, and
sharing platforms). Second, we consider a single sharing economy
platform competing against incumbent service providers. With recent
competition that Airbnb faces from platforms such as Vrbo, HomeToGo,
or Tripping,com, it may be interesting to extend the study to an
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environment with multiple sharing economy platforms competing
against each other and traditional (competing) providers. Third, we
assume that the sharing economy platform matches the quality level of
the low class hotel and that its services are completely undifferentiated
from those offered by this hotel. This assumption is consistent the fact
that by focusing on offering budget house rentals Airbnb mostly compete
on price with low class hotels (Chang and Sokol, 2022; Yohn, 2020).
Therefore, our study focusing on price and quality decisions (i.e., ver-
tical type of differentiation) is fully consistent with the main charac-
teristics of the sharing economy. However, sharing economy platforms
also promote unique features of their services, such as experience of
living with locals and special guest-host relationships, to highlight their
differentiation from traditional hotels. This suggests that incorporating a
dimension of horizonal differentiation between the services offered by
the platform and those offered by traditional hotels may enrich the
model, making the investigation an interesting direction for future
research. Finally, as sharing economy platforms have disrupted other
industries besides the hospitality sector, it would be important to un-
derstand whether the results we obtain arise in other industries, such as
the industry for car transportation services.
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