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1 Introduction

On January 2015, Heather Oberdorf returned home from work, put a retractable leash
on her dog, and went for a walk. The animal suddenly lunged at an unspecified object,
and the ring on the collar broke. The leash recoiled back and hit Heather Oberdorf in the
eye, breaking her eyeglasses, and blinding her permanently in one eye. Heather Oberdorf,
similarly to many consumers for a variety of products, had bought the collar at an online
platform (Amazon). This incident gave rise to one of the most famous cases to date
concerning the potential liability of online platforms vis-a-vis consumers who had visited
the platform to buy from an independent (i.e., different from the platform operator) seller
offering its products, alongside many other sellers, on the platform.!

Nowadays, online platforms play a large and increasing role in many of our activities,
from shopping for all kinds of goods to entertainment, from travel and tourism to keeping
track of friends and people we know. How to deal with them is a major theme in legal and
regulatory policy affecting many fields of law: antitrust, consumer protection, advertising
and trade, and tort liability, just to cite a few.

Whether platforms should be held liable towards consumers for third-party transac-
tions where the platform had played, at least apparently, the role of a mere intermediary
is one of the most disputed issues in this area: the existence, grounds, and scope of the
liability of an online platform for the malfunction of the products bought from sellers
through the platform is a key, but hotly debated, dimension of the regulatory regime
of online platforms. The questions arise both with respect to minor instances of non-
conformity or dissatisfaction with the product and to more serious ones involving bodily
harm to consumers.

In the US, courts (both at the Federal and State levels) have struggled with the proper
characterization of the role of online platforms and whether their position fits with the
categories leading to the imposition of liability for online sales. Apparently, no consensus
has emerged yet among courts in the US.? In Europe, although case law does not seem
to be so agitated by controversy, a number of proposed legal rules seek to address the
problem. For instance, the Proposal for a Directive on liability for defective products of
September 2022 would make, according to art. 7.5 and 7.6, online platforms, serving as
intermediaries between sellers and buyers, liable on a subsidiary basis for harm caused by a
defective product sold through the platform. This would occur when the manufacturer, its
representative agent, the importer or the fulfillment service provider cannot be identified
or are located outside the EU.?> Moreover, The Digital Services Act (DSA) has imposed

Tt already belongs to the US Tort Law canon: Epstein and Sharkey (2020).
2Related US case law is briefly discussed in Section 6.
3Legal liability is attached when the online platform presents the information or otherwise enables the



specific protective duties on online platforms towards consumers. Still, the DSA does
not contain solutions for the general issue of platform liability towards consumers for
the problems (major and minor) affecting products exchanged by third-party sellers and
buyers in the platform.

This is exactly what we intend to investigate developing a theoretical model of the
interaction between sellers, an online platform with monopoly power, and consumers. We
believe that it is more realistic to think that liability does not operate in a vacuum, but in a
setting where consumers may react in the face of adverse events resulting from using goods
bought on an online platform, and where platforms may take actions to discipline sellers.
Even though sellers may be immune from liability in practice, for instance, because they
are headquartered in foreign jurisdictions, this does not imply that the platform on which
they sell goods cannot sanction them. Indeed, an online platform is in a position to adopt
measures against a seller involved in an adverse event, like penalizing it in a ranking or
even delisting it. This would affect the incentives of sellers who can take costly actions to
improve the safety and quality of the goods they offer to consumers on the platform. Why
should the platform care about the safety of the products? Firstly, the platform has an
incentive to boost consumers’ expected surplus by increasing the likelihood that products
are safe as the fees it can charge ultimately depend on consumers’ satisfaction. Secondly,
consumers may impose costly reputational sanctions on the platform, like refraining from
buying for a while, negative word of mouth or review.*

In this new framework, we look at the consequences of introducing direct liability of
the platform for the harm incurred by consumers. This adds another channel that affects
both directly and indirectly the platform’s decision to induce sellers’ investment. The
threat of liability, in itself, may spur the platform to sanction sellers. However, platform
liability also reduces consumers’ sanctions, thereby softening the platform’s incentive to
discipline sellers. To understand why, consider that reputational sanctions are less severe
when there is a higher degree of platform liability because consumers (i) anticipate that
their sanctions are less significant in inducing the platform to discipline sellers and (ii)
care less about punishing the platform since they get higher compensation for the harm
they suffer. Note that only the former effect entails a substitution between liability and

consumers’ sanctions as a means to motivate the platform to discipline sellers. Conversely,

specific transaction at issue in a way that would lead an average consumer to believe that the information,
or the product that is the object of the transaction, is provided either by the online platform itself or
by someone acting under its authority or control. We briefly discuss European regulatory proposals in

Section 6.
4There is evidence showing that consumers react, even harshly, to negative reputational shocks. For

example, In 2000, Amazon.com Inc. infuriated many customers when it sold DVDs to different people
for different prices. The Washington Post, December 24, 2012: “Websites Vary Prices, Deals Based on

Users’ Information”.



the latter effect implies that a higher degree of liability attenuates the consumer’s concern
with receiving a safe good in the first place. Therefore, with platform liability, it may well
be the case that consumers do not sanction the platform for selling defective goods, and
defective goods are more likely to be sold on the platform. This is, we believe, the more
counterintuitive result and a possibly unintended consequence of introducing platform
liability. When discussing the merits of platform liability, one must take into account
that such a policy may be beneficial only if it increases the safety of goods sold on the
platform or reduces the costly reputational sanctions imposed by consumers.

In the paper, we also show how decoupling the damages paid by the platform from
the compensation received by consumers can improve safety levels. When sellers are het-
erogeneous in the effectiveness of the platform’s disciplinary actions to incentivize them,
we show that increases in the legal liability of the platform affect both equilibrium safety
levels and participation rates of sellers in the platform, but the overall effect depends on a
number of factors, such as the substitutability between consumers’ sanctions and platform
legal liability. In another extension, we allow for consumers’ sanctions to eventually have
a direct impact on the seller. This softens the moral-hazard problem leading to higher
safety investments in the product. When sellers are heterogeneous with respect to their
direct sensitivity to the reputational sanctions from consumers, the legal liability of the
platform has an impact on the number of sellers allowed to sell in the platform. Platform
liability decreases the relevance of excluding those sellers who suffer less the impact of
consumers’ reputational penalties, although this effect may be outweighed, depending on
the values of the parameters, by the direct effect of platform liability upon platform’s
profits, which has a negative sign. We also highlight that the platform is better off when
the sellers can be held liable. However, we caution that this is not always socially desirable
and platform liability may be preferred to seller liability.

Our model and its result can help guide the policy discussion on the benefits and down-
sides of platform liability, and rationalize some recent practices and strategies adopted by
online platforms.

The paper is organized as follows: Section 2 provides a short literature review. Sec-
tion 3 describes the basic features of the setting and the model. Section 4 contains the
basic analysis and welfare results. Section 5 extends the model in different directions.
In particular, we look into (i) the effects of decoupling platform liability and consumer
compensation; (ii) the case in which sellers receive reputational consumers’ sanctions and
the one in which they can bear a share in the legal liability vis-a-vis consumers; (iii) the
effectiveness of platform’s disciplinary actions upon sellers. Section 6 provides some policy
discussion and implications and summarizes the related US case law and the European

discussion concerning platform liability and regulation. Section 7 briefly concludes.



2 Related Literature

Several authors have recently begun to examine the issue of platform liability. From a
pure policy perspective, Buiten et al. (2020), Buiten et al. (2022) and Sharkey (2020)
analyze the efficiency of classical liability rules in situations where a platform is involved.
Lefouili and Madio (2022) discuss how a stricter liability rule for platforms affect variables
such as pricing, terms and conditions, and investments. In the same vein, Sharkey (2022)
overviews the recent case law addressing the imposition of liability on platforms such
as Amazon, which is identified as the ‘least cost avoider’ in the economic relationship.
De Chiara et al. (2021) studies with the help of a theoretical model the role of liability rules
in the development of filtering technology to prevent the presence of copyright infringing
content when the technology is inaccurate and leads to errors.

A growing line of research addresses the consequences associated with imposing a
liability regime within a platform structure. Jeon et al. (2021) study the platform’s in-
centives to delist [P-infringing products and the effects of introducing a liability regime.
Grimmelmann and Zhang (2023) show the effects of different legal liability regimes on
online content moderation. Hua and Spier (2023) analyze a setting in which a platform
that provides a service to consumers (like Facebook or Twitter) can adopt precautions to
reduce the probability of harm to consumers. They compare strict liability and negligence
in the presence of indirect network effects because a higher number of active consumers
boosts advertising revenues. Zennyo (2023) considers sellers that sell goods to consumers
via a platform and must decide on the level of safety investments. In his model, the plat-
form chooses the ‘liability design’, i.e., how to share the compensation to consumers who
suffer harm when products turn out to be defective. The author finds that the platform
has never an incentive to voluntarily assume liability for third-party harm, and identifies
conditions under which the lawmaker should step in and impose platform liability.

Our paper is close to Hua and Spier (2021) and Yasui (2022). Hua and Spier (2021)
prove that holding firms liable for harm caused to consumers discourages dangerous com-
panies from joining the platform in a setup with adverse selection. Specifically, two types
of firms coexist, safe and harmful ones, where the latter have lower production costs but
cause harm to consumers more often. Platform liability is an instrument to give incen-
tives to the platform to screen sellers. They show that the desirability of platform liability
depends, among other things, on whether the sellers are judgment-proof, whether it af-
fects user participation, and the intensity of platform competition. Like Hua and Spier
(2021), Yasui (2022) focuses on the case of ex-ante monitoring of sellers whose products
can be defective. He also allows the platform to choose the extent to which consumers

are compensated if harm occurs. Similar to us, he finds that higher platform liability

°In this respect, this paper is linked to the literature on platform governance, e.g., see Teh (2022).



may reduce sellers’ investment because consumers would buy the product regardless of its
safety. However, in his model, consumers do not strategically choose a reputational sanc-
tion on the platform or the seller to improve product safety. These two papers focus on
ex-ante screening, whereas we consider an ex-post disciplining system that the platform
can commit to using.

By investigating the interplay between reputation and liability, our paper is also close
to Ganuza et al. (2016). They focus on the interaction between reputation and manu-
facturers’ liability for defective products and find that these two mechanisms operate as
complements to discipline producers’ behavior. In addition to modeling differences (e.g.,
we consider a one-period model), we highlight how platform liability acts as a substitute

for consumers’ reputational sanctions.

3 Model

We study sellers and consumers who interact through an intermediary platform. Our
set-up builds on the framework of Karle et al. (2020) but departs from it along several
directions. First, we consider a monopolistic platform and we allow for only one seller for
each product category. Second, sellers can make a safety investment to reduce the risk of
accidents caused by the products. Third, we consider the legal liability of the platforms

and sellers vis-a-vis the consumers of the products as the key variable.

Sellers. There is a unit mass of product categories, indexed by k € [0, 1]. Each product
category is served by a single seller. Each seller privately and independently makes an
investment to improve the quality of the product. The investment is binary, e € {0, 1}, and
stochastically decreases the probability that the product will be defective. Specifically,
the product will be defective with probability 1 if e = 0, whereas it will be defective
with probability 1 —n € (0,1) if e = 1. Accordingly, we will say that 7 captures the
productivity of the safety investment. The investment costs ¢ > 0. An active seller makes
a profit . In our basic setting, a seller cannot be sued for damages resulting from a faulty
or non-conforming product they have sold. This may be because sellers have no assets to
cover damage payments to consumers or because their location makes it impractical for

consumers to sue for damages.”

6Although arts. 30 and 32 of EU regulation 2022/2065 (DSA) set mandates for platforms to allow
traceability of sellers, and means of redress, they do not include requirements that would prevent sellers
operating in a platform from being judgment-proof or placed outside the realistic scope of consumers’

lawsuits.



Consumers. Each consumer is only interested in a product category and derives gross
utility V' from consuming a product in her preferred category and 0 otherwise. There is
a unit mass of consumers per product category. A consumer learns her preferred product
category only after visiting the platform. If the platform only lists a fraction « € [0, 1]
of sellers, the consumer’s gross expected utility is aV. If the product turns out to be
defective (or harmful, we will use the two terms interchangeably),” a consumer incurs a
loss H > 0. We assume that a consumer retains a fraction 1 — 7 of the expected gains
from trading with a seller through the platform. A consumer can sue the platform if the
product bought is defective. Moreover, we assume that the consumer is able to commit
to inflicting a reputational punishment onto the platform as a function of (i) whether
the product bought is defective and (ii) whether there is compensation for the harm
resulting from the defect.® The punishment suffered by the platform is R > 0 and costs
the consumer 7R, with 7 € [0,1). In practice, this may take the form of refraining from
buying through the platform for some time or creating and spreading bad reviews that
tarnish the platform’s reputation. These punishments entail costs for the consumers, such
as those arising from the need to find products through other channels or the time spent

in writing reviews.”

Platform. The platform has a deep pocket and is able to face damages sought by
consumers. It charges a listing fee f to each seller, whereas it does not charge consumers.
The platform can commit to punishing a seller if the product turns out to be defective.
Let the punishment be r > 0 and the cost for the platform be ¢r with ¢ € [0,1). While
we are agnostic about the actual type of punishment that is carried out, in practice there
seem to be many tools available to the platform to discipline an underperforming seller,

ranging from an outright ban from trading to reducing its visibility on the platform,

measures that will negatively affect the seller’s future sales.

Timing of the game. The sequence of events is as follows.
0. Consumers commit to a punishment R at unit cost 7 for the event they suffer harm.

1. The platform offers each seller a contract consisting of (f,r).

"Our notions do not intend to reflect specific categories in one or the other legal system. Thus, they

should be understood broadly encompassing also instances of contractual non-conformity.
8In section 5.2 we consider the scenario in which consumers’ reputational punishment may affect both

the platform and the seller.
9Bechwati and Morrin (2003) conceptualize and find supportive evidence for the consumers’ desire for

retaliation against a firm in the wake of a negative purchase experience. Extensive research in consumer
psychology cited therein shows that dissatisfied consumers engage in negative word-of-mouth behavior

and/or switch to alternative (suboptimal) providers.



2. Each seller decides whether to sell through the platform and, if so, each seller inde-

pendently chooses whether to invest or not in safety.
3. Consumers learn their preferred product and make their purchasing decisions.

4. Uncertainty resolves; if the product purchased is defective, punishments are carried

out and damages are paid according to the liability regime. Players derive payoffs.

Liability. In a perfectly functioning liability system, a liable platform pays fully-
compensatory damages H. For now, we assume that the platform compensates the con-
sumer for a fraction ¢ € [0, 1] of the suffered harm of the consumers. This fraction may
depend on the ability of courts to fully assess the harm suffered by consumers, the delay
with which consumers are compensated, the uncertainty over judicial outcomes, and so
on. It may also be interpreted as the legislator’s choice variable as to the scope of the
platform’s liability. Bear in mind that § = 0 amounts to the case of no liability, whereas
0 = 1 is equivalent to the platform making consumers whole for the harm they suffer.
Although we assume away litigation and settlement costs associated with liability towards
consumers in the baseline model, when we perform the welfare analysis in Section 4.3 we

will take such costs into account.

Equilibrium concept and modeling assumptions. All parties are risk-neutral and
have zero outside options. As the sellers’ effort is private information, consumers will
form a belief about the expected harm of the product on sale on the platform. We
use Perfect Bayesian Equilibrium as equilibrium concept and, being rational, consumers
will correctly anticipate the true amount of safety investment the sellers make on the
equilibrium path. We assume that consumers are aware of the contract terms used by the
platform.!® Throughout we assume that V — (1 —n)H — ¢ > 0 and nH — ¢ > 0, so that

the sellers’ safety investment is socially desirable.

3.1 Model discussion
Below, we discuss some of the key assumptions of the basic model.
Reputational sanctions. A key feature of our model is that both consumers and

the platform can incur costs to punish other parties when a product turns out to be

harmful/defective.!! As consumers’ interaction with sellers is mediated, the platform is

0Art. 3 of the EU Regulation 2019/1150 contains transparency requirements for the terms used by

the platforms vis-a-vis sellers.
' The economics and management literatures have extensively shown that consumers react to product

harm crises in a manner that can severely impact firms’ profitability in the short and long haul (e.g., for

7



the natural starting point for consumers to punish. The platform, in turn, is able to punish
sellers. These punishments are meant to capture, in a reduced form, how consumers and
the platform can react to the occurrence of harm from a defective good: that is, their
ability to take actions that affect the future (stream of) payoffs of other players in the

game.

Consumers’ commitment. As a shortcut, consumers can commit to imposing a sanc-
tion on the platform if they feel hurt by the interaction through the platform. Several
competing mechanisms may justify this behavior. For instance, negative reciprocity ac-
cording to which individuals are better off if they manage to punish those who have
treated them unfairly even when this implies a cost.!? Similarly, Hart and Moore (2008)
argue that parties to a contract may feel aggrieved if they receive less than what they
feel they are entitled to. The contract constitutes a natural reference point and, Hart
and Moore argue, in the presence of multiple possible outcomes, the parties feel entitled
to the best outcome the contract allows. Feelings of grievance may be partially offset by
punishing the counterparty. In our environment, consumers may form the expectation
that the good they have purchased should be free from defects. Should it turn out to be
defective, consumers would retaliate (initially against the platform). Extensive empirical
evidence has shown how rife negative reciprocity is (e.g., see Dohmen et al., 2009) and
several experiments have shown that shortchanged economic agents are willing to incur
costs to punish counter-parties, even when the latter are not ultimately responsible (at
least fully) for the former’s unpleasant outcome (e.g., see Bartling and Fischbacher, 2012
and Oexl and Grossman, 2013).

Consumers’ bargaining power. The consumers’ ability to obtain some positive gains
from trade is necessary for them to carry out costly punishments. This assumption can be
justified if consumers are heterogeneous as to the utility they obtain from the exchange
and their true valuation is private information. This may be challenged in a world in
which platforms may use Al to personalize prices intended to fully absorb consumers’

surplus from the transaction. However, the extent to which this happens in practice is
debatable (e.g., see Porat, 2022).

the impact of product recalls in the toy and automobile industries, see Freedman et al., 2012, and Liu

and Shankar, 2015, respectively).
12For theoretical models of reciprocity, see Rabin (1993), Dufwenberg and Kirchsteiger (2004), and

Falk and Fischbacher (2006).



4 Analysis

We solve the model by backward induction. In stage 4, when joining a platform, a

consumer expects to get:
UP = (1 —y)a|V - (1—ne®)[(1 -6)H +TR]|.
In stage 3, a seller willing to join the platform decides on the safety investment:

(1 —ne)r — ce.
62%?1(} (1 —ne)r —ce

Keep in mind that the seller’s investment choice, being unobservable to consumers, does

not affect their expected utility from buying the good. It is immediate to see that a seller

weakly prefers to invest if 7 is at least as high as the following critical value 7 := ﬁ
Consider now stage 2 and suppose that the equilibrium where sellers are induced to

invest, i.e., e = 1, is in place. The platform chooses the contract (f,r) to maximize:
f= (@ =n)lgr+ R+ 6],
subject to the sellers’ participation constraint:
yIV-01-n)[1-6H+7R]|—f—-(1=n)r—c>0,
and the sellers’ incentive compatibility constraint:
r>T.

It can be shown that when investment is induced (subscript 1 below),

c
Ty ==
n

AR =3[V = (1= n)l( = O)H +7R]] = (=)~
The platform’s expected utility is:
L (R) =y[V — (1 =n)[(1 = 8)H +7R]] — (1 - n)% —¢

—(1-n) <¢%+R+6H) :
where the first line is the platform’s revenue, and the second line represents the platform’s
expected loss from selling a potentially harmful good. The latter consists of the probability
that an accident occurs multiplied by three terms: the platform’s cost of sanctioning the
under-performing seller, q§§, the consumers’ reputational punishment, R, and the damages
payment to the consumer,  H. From this expression, we can infer that R cannot be too
high or II;(R) would be negative. In particular,
R<Bom 7V D=0 +oH 1+ (1 -n)dlc
- (1 =n)(1+77) 1+97 n(1 =n)(1+97)
As for the equilibrium where sellers are not induced to invest, we distinguish between two

main cases, depending on the value of V relative to H.

9



4.1 Relatively Low-value Goods

Suppose first that V' € [(1 —n)H + ¢, H). In this case, trade would optimally take place
only when the sellers invest. Put differently, sellers’ investment is indispensable for the
market to exist. As a result, either the platform induces the sellers to invest or trade does
not occur, i.e. Ily = 0. From inspecting IT;(R), it is immediate to see that consumers’
sanctions would only diminish the platform’s interest in inducing investment. Therefore,
R = 0. In words, as transactions do not take place unless the goods are safe (though
not necessarily accident-free), there is no need for consumers’ reputational sanctions to
induce the platform to punish those sellers whose goods are defective. What is the role
of platform liability in this scenario? A higher degree of liability may undermine the
platform’s incentive to motivate investment on the sellers’ part. To see this, note that
IT; > 0 if and only if:

(1 —n)ly(A —9)+dH N [1+(1—n)glc
v my '

=

(1)

The right-hand side is increasing in . Even if investment in safety is optimal, the platform
does not enjoy all the surplus it generates: it has to allow a moral-hazard rent for sellers,
because their investments are unobservable, and motivating the sellers entail socially-
costly sanctions. Therefore, burdening the platform with liability may result in the latter
deciding not to allow socially-beneficial transactions from taking place.

Yet, if a higher 6 does not deter investment, it can be used to transfer surplus from
the platform to consumers: provided that e = 1, consumers’ expected utility is increasing
in 0. This is especially relevant for a legislator who attaches a larger weight to consumers’
welfare than to platform’s profits. In that case, such a legislator would set § to maximize
expected consumer surplus subject to satisfying (1). We summarize these observations in

the following proposition.

Proposition 1. When V € [(1 — n)H + ¢, H), a higher level of 6 may prevent socially-
desirable transactions. If the legislator values consumer surplus more than platform’s

profits, it would choose the highest feasible § that does not deter trading.

4.2 Relatively High-value Goods

Let us now suppose that (i) consumers are still willing to buy the good when they expect
it to be defective with probability 1, which requires V' > (1 — §)H, and that (ii) the
platform is willing to host goods that are defective with probability 1, which requires
V>((1-0)H+ 5TH. It is immediate to see that the second constraint is always at least

as tight. If 6 = 1, the condition is vV > H. In fact, to guarantee that the platform

10



wishes the sellers to invest and focus on the most interesting case, in the remainder of
this section we will assume that V >V := w
Consider the equilibrium where sellers are not induced to invest, i.e., e = 0. The

platform chooses the contract (f,r) to maximize:
f—(¢or+R+6H),
subject to the sellers’ participation constraint:
YNV —=(1=0)H—-7R)]— f—r>0.

It follows that, when e = 0, the contract between the platform and sellers prescribes
(subscript 0 below):

o = 0,

fo(R) =~V — (1 —0)H —7R)].
The platform’s expected utility is:

Mo(R) =4[V — (1—6)H — 7R] — R — 6H.

The comparison between II; (R) and IIy(R) enables us to highlight the platform’s benefits
and costs of inducing sellers” investment. In particular, we find that IT; (R) — IIy(R) > 0
if

il(1 = 8)H + 7R] + nR + noH > (1—n)(1+¢)%+c, 2)

where the right-hand side represents the cost of inducing sellers’ investment, whereas
the left-hand side captures its benefits, which include three terms. The first term,
(1 — 0)H + TR], is the increase in the extracted consumers’ surplus. The second
term, nR, is the reduction in the expected consumers’ sanctions. The third term, ndH,
is the reduction in the expected liability cost. These three terms clarify the forces that
may drive the platform to induce sellers’ investment: the surplus-extraction motive, the
fear of consumers’ sanctions, and the threat of liability. The degree of platform liability
d will affect the desirability of inducing investment both directly and indirectly (through
its impact on the consumers’ choice of R).

By comparing the platform’s profits when investment is induced and when it is not,
we find that e = 1 is induced whenever consumers’ punishment is sufficiently severe, i.e.,
when:

i oo LHo0 =l D(1-5)+aH
(L + 7)) L4197
Two points are worth highlighting. First, a higher degree of platform’s legal liability o

crowds out consumers’ reputational sanctions since % < 0. Second, if H is sufficiently

11



large as compared to ¢, consumers need not discipline the platform to induce e = 1.
Specifically, this occurs if:

5 [L+e(d—n)e
R R Ry

The threshold can also be rewritten in terms of d:

(14 ¢(1 —n)le —n*vH
(I —=yn*H

An attractive feature of platform liability is that it may help to make socially costly con-

Sp =

sumers’ sanctions redundant. To understand why, consider that the platform’s incentive
to induce sellers’ investment is strengthened by the anticipation of legal liability towards
consumers: % < 0.

If § < §p, consumers must punish the platform if the product is harmful for otherwise
sellers will not invest. In stage 1, consumers will choose R to maximize their expected

utility. If e=1, R = R, and®
Ui = (1 =)V = (=)= )H + 7]
If investment is not induced, R = 0:
Up= 1=V —-(1-0)H]

If6<é p, consumers punish the platform to induce investment when U; > Uy. Under the

assumption that 7 > 7(1 — v — 7), this turns out to be the case when § < d¢ where

5. M+ H = (L=n)7[l+ (1 —n)gle
. P2l — (1= —n)]H '

The following lemma shows that only one between 6c and dp can be relevant, given the
restriction that 6 € [0, 1].

Lemma 1. [fgp > SC, then op > 1.
We now characterize the equilibria for relatively high-value goods.
Remark 1. Suppose that V > V.

1. If§ € [0,min{d¢, 6p}), then R = R, f = H{V —(1—n)[(1=6)H+7R]}—(1-n)< —c,

r==%< ande=1.
n

2. If H < e . H and 6 € [0¢,1], then R=10, f =~[V — (1= 0)H], r =0,

and e = 0.

13Below, we implicitly assume that R < R, for otherwise the platform would not allow trading since it

would incur a loss.
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3. If H>H and § € [6p, 1], then R=0, f = [V = (1=p)[(1 =6)H]| — (1 —n)< —¢,

r==%< ande=1.
7

An increase in platform liability lowers consumers’ reputational sanction. However, it
may also lead to an equilibrium wherein sellers do not invest: on the one hand, consumers
may be compensated enough if there is an accident that they do not have a sufficient
incentive to sanction the platform; on the other hand, the threat of liability is not sufficient
for the platform to induce the sellers to invest. We gather the observations of the previous

proposition in the following corollary.

)

Corollary 1. Let V. > V. An increase in platform liability § may discourage sellers

vestment.

When consumers expect to receive little compensation through legal liability, they
have a strong incentive to use reputational sanctions to motivate the platform to disci-
pline under-performing sellers. Notably, as legal liability increases, that is, § gets higher,
consumers’ benefit from purchasing a non-harmful good decreases as they would get suf-
ficient compensation from the platform. As a consequence, platform liability weakens
consumers’ incentives to sanction the platform. Although this implies a lower social cost
due to savings in costly sanctions, a higher degree of platform liability may increase the
likelihood that the goods are harmful because it may lead to equilibria where e = 0. This
feature of platform liability must be taken into account in the design of legal liability of
platforms. It must also be noted that, when the degree of platform liability is very high,
the platform has a direct incentive in inducing sellers to invest. In any case, perhaps sur-
prisingly, platform liability is always socially desirable in our setting as we demonstrate

in the next proposition.
Proposition 2. Let V > V. Welfare is weakly increasing in 6.

Intuitively, welfare (given by the sum of all players’ expected payoffs) is strictly in-
creasing in 0 when it does not affect investment but reduces equilibrium reputational
costs. This is the case when H > H. Remarkably, a higher level of platform liability also
benefits welfare when H < H and it leads to an equilibrium in which e = 0 and R =0
from one in which e = 1 but R = R > 0. To understand why, consider that, thanks to the
more generous expected compensation, consumers must prefer to give up sanctioning the
platform and purchase a lower-quality good than obtain a higher-quality good but bear
the sanctioning costs, i.e., Ug(R = 0) > Uy(R = R”* > 0). When this happens, it turns
out to be beneficial for welfare as well, since the investment cost and the cost of disci-
plining under-performing sellers are also averted: in other words, the platform is strictly
better off as mo(R = 0) > mo(R = R"* > 0) = m(R = R"" > 0). The last equality owes

13



to the consumers choosing the minimum level of reputational sanctions that motivates

the platform to induce the sellers to invest.!'*

4.3 Litigation Costs and Welfare Analysis

To properly conduct the welfare analysis and draw conclusions of the social desirability of
introducing platform liability, it is crucial to acknowledge the existence of costs in using
the court system to adjudicate claims by consumers against the platform or eventually,
the seller.’® This is even more so in an environment where the threat of consumers’
reputational sanctions and the platform’s ability to extract part of consumers’ surplus
may already be enough to induce sellers’ investment. For this reason, in this section we
assume that consumers bear a non-transferable loss [ > 0 if they file a lawsuit against
the platform. Similarly, the platform bears a cost [p to defend the lawsuit. Thus, in stage
5, if the purchased product is defective, punishments are carried out but litigation takes
place only if the harmed consumer finds it incentive-compatible to use the platform. We
also assume that the costs [o and [p are fixed and independent of the fraction of harm
the consumers could recover, i.e., they are independent of ¢ for any § € (0, 1].

In the analysis, there will be an additional stage, stage 5, where harmed consumers
decide whether to bring a lawsuit against the platform. A harmed consumer will sue the
platform only if the amount she can recover is enough to cover the litigation cost, i.e.,
only if 6H > ¢ or, equivalently, if § > 0y, := % In stage 4, when joining a platform, a

consumer’s expected utility becomes:
UF = (1 —y)a|V—(1—ne)min{(1 —6)H +lc, H} + TR]|.

In stage 2, when considering the equilibrium in which e = 1, we need to distinguish
between two cases. Suppose first that & > 6. This scenario is closer to the one examined

in the previous section: the platform chooses the contract (f,r) to maximize:
f— (1 —mn)ér+R+6H + 1p|,
subject to the sellers’ participation constraint:
v[V—(l—n)[(l—é)HJrchrTR]} e =pr—e>0,

and the sellers’ incentive compatibility constraint r» > 7. While r; is unaltered, the fee
becomes:
c
AR =3[V = (L= n)l(1 = H +le+7R)| = (1 =)~

4Note that the sellers’ participation constraint binds and, consequently, they get zero utility.
15We acknowledge that litigating a claim is not the only action by consumers and the platform that

may entail costs. Reporting, even formally, an incident to the platform and the handling of the complaint

by the platform clearly involves lower costs than litigation.
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As a result, the platform’s expected utility is:

T (R) =4[V — (1 = n)[(1 = 6)H + o+ 7R]] — (1 —n)% —c
—(1-mn) <¢%+R+6H+lp) ,

For a fixed R, the platform’s expected revenue decreases because of the consumers’ litiga-
tion costs. Moreover, the platform’s expected loss from selling a potentially harmful good
also includes the expected litigation cost (1 — n)lp. The level of R above which II;(R)

would be negative becomes:

R< Rl ._ 7V -9 +dH  [1+A-—n9dlc Alctlp
B (1 =n)1+7) L+97 n(l—n)(1+v7) (1+77)
Following the same approach, the platform’s expected utility in the equilibrium in which

e=1but § < d; would be:1

I (R) =V — (1 — n)[H + 7R]] — (1 — n)% —c

—(1=mn) (¢%+R),

As before, when characterizing the equilibrium where sellers are not induced to invest,
we need to distinguish between two main cases, depending on the value of V' relative
to H. The scenario in which goods have relatively low value, ie., V € [(1 —n)H +
¢, H), remains qualitatively unaltered. We just note that a higher degree of liability may
undermine the platform’s incentive to motivate investment on the sellers’ part. To see this,
note that Condition (1) would also include on the right-hand side the term Ww
Furthermore, I} > 0 requires a milder condition.!” As a result, Proposition 1 continues
to hold.

Let us now examine the scenario in which goods are of relatively high value, V > V.
If 6 > 5];, qualitatively we obtain the same results, as we show in the appendix. The

relevant thresholds can be written as follows:

.1+ —mne— n*[y(H +lc) + 1p].
P (1—y)n2H ’
n*(n+97)(H +lo) + n*7(1 = n)lp — (1 = m)7[1 + (1 = n)¢lc

n?n—7(1—-~-—n)H

16 Also, in this case, R cannot be too high and the threshold above which IT} (R) would be negative can

L

be retrieved from R by setting lc = [p = 0.
17Specifically, (1) would be rewritten as:

1+ n)de

V>01-nH+
nm

Since (1 —d) + 6/~ > 1 for all § > 0 and v < 1, this condition is always easier to satisfy.
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We now proceed to describe the scenario in which § < 6. If so, when e = 0, the platform’s
profit is:
II5(R) =~V — H—7R] — R.

The threshold value of R above which the platform decides to induce sellers” investment
is:
[L+¢(l—n)lc ~yH

(1 +~7)n? 1+~7

Importantly, even when § = 0, the platform has an incentive to decrease the probability

R =

of harm because it indirectly extracts surplus from consumers. The consumers’ expected
utility is:

Ul = (1 =)V = (0=l + 7R
when e = 1 is induced and

Up= (1 =)V —H).
when e = 0 is induced. Investment is then induced if H > H ¢ where

7 (=mT[l+ (1 =n)gle
fe= Pm+ar)

When the platform is not formally or practically subject to legal liability towards con-
sumers for defective products purchased from sellers on the platform, i.e., § € [0,0z),
there always exists a parameter region where consumers want to sanction the platform to

induce the sellers’ safety investment.'® The next lemma formalizes the above observation.
Lemma 2. Suppose that V > V. If§ < o1, there are three cases:
1. IfH<H,, then R=0, f =~V —H], r=0, and e = 0.

2. If H € (Hy, Hp), then R=R', f ={V —(1=n)[H+7R] - (1-n)t —c,r=2¢
and e = 1.

3. If H> HY, then R =0, f=AlV-0=-nH)]-A=-n;—cr=; ande=1.

18To see this, let § € [0, SL), then R/ <0 if H > ﬁ};, where

[+l —
sz—wc.

Note that fI}D > f[’c if

[1+¢(1*n)]c> A=t + (1 —n)d]
n? n?(n+7)
S n+ar)> (I—nyre  n>—9m,

which is always verified.
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Putting together the results of the above lemmata, when platform liability, measured
by ¢, is low enough so that consumers would not find it incentive-compatible to sue the
platform if the product is harmful, reputational sanctions may be needed to induce sellers’
investment. However, if H is large enough, the platform would induce investment even
in the absence of consumers’ sanctions, since product safety increases the equilibrium
fee it can request from the sellers. When § > 4, litigation occurs in equilibrium. As
platform liability increases, the platform’s incentive to induce sellers to invest derives less
from consumers’ outrage and punishment as these are replaced by the threat of legal
liability. However, a higher level of liability faced by the platform discourages consumers
from committing to punishments, given that their benefit from purchasing a non-defective
good comparatively diminishes. Although this implies a lower social loss due to savings
on costly sanctions, an increase in the degree of platform liability increases the likelihood
that the goods are harmful because it may lead to equilibria in which e = 0. Moreover,
as lawsuits take place, the welfare loss associated with their costs is borne by the parties.
These are the downsides of platform liability. Its unintended consequences must be taken
into account in the design of platforms’ legal liability.

To determine the optimal level of platform liability when V' > V., we consider social

welfare that we write as a piecewise-defined function:

(v —H, if &<, and H< H.;
V(1 —n) [H +max{R(8)(1+7),0} + (1 + M —e, if §<épand H> H.:
SW=<SV—-(1-n) 1+ ROY1+7)+le+1lp+£(1+ gb)] —¢, if §€ [0y, min{dk, 05});
V_H—lo—lp, if 0 € [0k min{05,1}];

V—(1—n)_H+lc+lp+g(1+¢) — ¢, if €0k 1]

\

Because of legal costs, welfare may decline when the degree of platform liability increases.
To provide the intuition, if reputational sanctions and sellers’ investments are very costly,
it may be socially desirable to induce e = 0. However, if that is the case, a benevolent
social planner would prefer to avoid litigation to economize on its costs. This scenario is
illustrated in Figure 1 where we assume the following values for the parameters: V = 100,
H=20,c=21n=025v=03,7=02 ¢ =04and lc =1Ilp = 1. As a result,
6, = 0.05, o¢ = 0.13 < 2.45 = dp, and H < I:Ié; Moreover, if H and ~ are large
enough, the platform has a significant incentive to ensure product safety. Then, platform
liability may be unnecessary to induce sellers’ investment and may actually be welfare-
reducing because it entails costly litigation. Again, a social planner would prefer to avoid
litigation. This scenario is illustrated in Figure 2 where we assume the following values
for the parameters: V =100, H =20, c=1,n=0.25~v=0.7, 7 = 0.1, ¢ = 0.2 and
lo = lp =2.5. As a result, 0, = 0.125, 6p = 0.025 < 1.226 = d¢, and H > H},.
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Figure 1: Social Welfare - Scenario 1

We formalize these results in the following proposition.

Proposition 3. Let V>V, lc > 0 and lp > 0. An increase in platform legal liability

may be welfare-decreasing.

Therefore, platform liability may be desirable if it (i) reduces costly reputational sanc-
tions or (ii) leads to an equilibrium where sellers invest. Thus, if sellers already invest in
equilibrium without reputational sanctions, introducing costly platform liability is wel-
fare decreasing. In a similar fashion, if platform liability results in an equilibrium with
no investment, it could be better to avoid legal costs through limitations on platform
liability.

5 Extensions

In this section, we focus on the more interesting case of high-value goods and extend the

baseline model in several directions to verify the robustness of our policy implications.
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5.1 Platform liability with decoupling

One policy implication that derives from the previous section is that decoupling the
payment received by the harmed consumers from the amounts paid by the platform may
be desirable.! We now consider the case in which the platform is liable but there is
decoupling. This means that the sum of the losses incurred by consumers and the liability
of the platform is larger than H. In particular, we assume that consumers incur a loss
of (1 —0)AH with A € [, (l—ié)] Notice that A = 1 is the case in which liability
is frictionless or not decoupled (albeit not necessarily fully compensatory, as we know).
When A = ﬁ, consumers suffer the harm in full and receive no damages compensation,
but the platform faces a penalty 0 H. In this case, we denote the equilibrium values with
the superscript PLD. This change in the liability regime mainly affects the expected

utility of consumers from buying through the platform:
UP = (1 —v)a[V — (1 —ne®)[(1 - §)AH + 7R]]

Again, we solve this extension of the model by backward induction, mimicking the solution

of the previous section. In particular, the safety investment problem of the seller has the
PLD ._ ¢

=7
Stage 2 in which the platform chooses the contract (f,r) with the seller, has the same

same solution: the seller invests if r is at least as high as r

structure as in the baseline analysis, but the participation constraint of the seller changes.

In particular, when high effort is induced, e = 1 (r > 72P), the IC becomes:
YV = (=0l =HAH +7R]| = f = (1 =m)r =20,
and with the optimal contract, the platform’s expected utility is:
IPE2(R) = 9|V = (1= )[(1 = §)AH + TR]| - (1 - n)% —c—(1—1n) (¢§ + R+5H) .

Similarly, when no effort is induced, the sellers’ participation constraint becomes:*

'y[V—(l—d)AH—TR} —for>o0.
and the platform’s expected utility becomes:

YEP(R) =~V — (1 - 6)AH — TR] — R — §H.

90n decoupling liability see Polinsky and Che (1991).
20Let us assume, as in section 4.2 above, that (i) consumers are still willing to buy the good when they

expect it to be defective with probability 1, which requires V' > (1 — §)H, and that (ii) the platform is
willing to host goods that are defective with probability 1, which requires V' > (1 — 0)H + %H . The

second constraint is tighter.
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The comparison between TP (R) and TJEP(R) allows us to clarify how decoupling
affects the desirability of inducing sellers’ investment. Inequality (3) is the analog of

Inequality (2) in section 4 for this extension:
I7*P(R) > F"P(R) < (1 — 0)AH + 7R] +nR +ndH > (1 —n)(1 + gb)% +c (3)

Clearly, decoupling impacts directly on consumers’ extracted surplus, and indirectly on
the consumers’ choice of reputational sanctions. By comparing the platform’s profits when

investment is induced and when it is not, we find that e = 1 is induced when

[1+ (1 — 77)]0} (A -9)A+H
(1 +~7)n? 14+~7

)

per |

where RPED is decreasing in A. The threshold value of § above which consumers need

not discipline the platform is:

GPLD ._ 1+ o(1 —n)lc —*yAH
P (1 —=~A)n*H ‘

When this condition does not hold, in stage 1, consumers choose R = RFLP to induce
e = 1, which leads to

UP = (1= ){V = (1 =n)[(1 — 6)AH + 7R""P]}.
If investment is not induced, R = 0:
U™ =1 =)V - (1—-68AH].

Then, the cutoff S({SLD for which consumers are indifferent between inducing effort or not,

if investment is not induced, R = 0:

seop _ W+ 9T)AH — (1)l + (1 —n)gle
¢ A —7(1—yA —n)H '

Akin to the baseline analysis, only one threshold between 657 and 65P% can be relevant.

In particular, if the inequality H < [1+¢E]+")]C holds, the threshold SéDP matters and

increases in A; if instead the previous inequality is not satisfied, the threshold §5PP

matters and decreases in A. In Remark 2, we summarize these results highlighting the

relationship between decoupling and consumers’ reputational sanctions.
Remark 2. Suppose that V > V.
(i) If H > ]f[, decoupling and consumers’ reputational sanctions are substitutes.

(i) If H < ﬁ, decoupling and consumers’ reputational sanctions are complements.

21



If H is sufficiently high, investment always occurs. In this case, decoupling is welfare
improving as it moves 05PF to the left increasing the region in which consumers do not
use reputational sanctions. This is because a higher A leads to a higher increase in
the consumers’ surplus that can be extracted by the platform when it induces sellers’
investment. As a result, a lower level of consumers’ sanctions is needed to motivate the
platform. If H is low enough, an increase in the decoupling term moves (%D P to the right,
and its effect on social welfare is ambiguous. On the plus side, it increases the region of the
parameters for which high effort is induced. Its downside is that reputational sanctions

are more often needed in order to induce investment.

5.2 Sellers with reputational penalties and platform liability

In this subsection, we consider that reputational penalties triggered by consumers may
affect both the platform and the seller. Specifically, let 8 € [0, 1] denote the share of the
reputational penalty suffered by the platform, with the seller bearing the complementary
share 1 — 3. As in the main analysis, we solve by backward induction and we denote
the equilibrium values of this setting with the superscript SRL. On the consumer side

nothing changes, whereas the seller’s decision on the safety investment in stage 3 becomes:

62}{3}1(} —(L=ne)(r+ (1 —pB)R) — ce.

Similarly to the main case, a seller weakly prefers to invest if r is at least as high as the
following critical value, #FF = max{ —(1—f)R,0}. When the seller bears some reputa-
tional sanctions, the required platform penalty for inducing effort is reduced. Moreover,
if R > m, then the seller has incentives to provide high effort without any platform

penalty. We focus on the case in which R < eI Notice that as the reputational penalty

R is costly, R higher than m is never optimal.

Consider now stage 2 and suppose that we are in the equilibrium where sellers are

induced to invest, i.e., e = 1. The platform chooses the contract (f,r) to maximize:

f= @ =n)¢r+ R+ H),
subject to the sellers’ participation constraint:
W =AQ=n(A=0)H+7R)] - f—-(1-n)(r+(1-PF)R)—c=0,
and the sellers’ incentive compatibility constraint:
r> SR,
It can be shown that, when investment is induced (subscript 1 below),

rSRL(R) —% ~(1-B)R;

SRL(R) =4[V — (1 —n)(1 — 8)(H + TR)] — (1 — n)% _e.
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The platform’s expected utility is:

M55 (8) = [V = (1-n)((L-0) 78] ~(1-n) S (1) |o (£ = (1= R ) + 51+ o1

The platform’s profits are decreasing in 4, % = (y—1)(1 —n)H < 0, since higher
0 increases consumers surplus but the platform can appropriate only a fraction v, and
this cannot offset the cost of increased liability. The platform’s profits are also decreasing
in 3, %;(R) = —(1—=n)(1+ ¢)R < 0. Bear in mind that the platform internalizes the
impact of the consumer reputational sanction faced by the seller, since the latter has to
be compensated by the platform for all its costs. However, the lower the reputational
sanction falling upon the seller, the more incentives for safety effort need to be generated
by the platform through another costly sanctioning mechanism. This gives rise to a sort
of “double marginalization” scenario leading to lower platform profits.

As in the baseline setting, we now analyze the equilibrium where sellers are not induced

to invest, i.e., e = 0. The platform chooses the contract (f,r) to maximize:

f—(¢r+ BR+0H),

subject to the sellers’ participation constraint:?!

W= ((L=0H+7R)] - f—r—-(1-B)R=>0.

It follows that, when e = 0, the contract between the platform and the seller prescribes

(subscript 0 below):

o H(R) =0;
o H(R) =1V — (1= 0)H +TR)] - (1 - B)R

The platform’s expected profits when high effort is not induced is equivalent to the baseline
model:
SR (R) =4[V — (1 — 0)H + TR)] — R — 6 H.

Then, II575(R) does not depend on 3, and it is decreasing in 4, w =(y-1)H < 0.

By comparing ITI7%E and TI57F) we can analyze the effects of an increase in 3 on the
incentives to induce effort by the platform. Inequality (4) is the analog of Inequality (2)

in section 4 for this extension and IR (R) > TI5RL(R) if:
ynl(1 = 8)H +7R] +[1 - B(1 — )| R+noH > <1—n><1+¢>§+c—<1—n>¢<1—/3>R. (4)

A higher 1 — 8 has a negative effect on the right-hand side of the above inequality, as

it is less costly to motivate sellers to invest. Moreover, on the left-hand side of the

21Let us suppose for now that the consumers are still willing to buy the good when they expect it to

be defective with probability 1, which requires V' > H.
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inequality, a higher 1 — g alleviates the platform’s fear of retaliation since it reduces the
double marginalization effect previously described. Hence, a higher 1 — § strengthens the
platform’s incentive to induce sellers’ investment. We find that e = 1 is induced whenever

consumers’ punishment is sufficiently severe, i.e., when:

R> RSAL . [1+¢(1 —n)le _ nh(1—96) +0H
N+ =0 =n)BA+¢)—¢)] L+ymr— (1 -n)(B(1l+¢)—9¢)

where RSB Jower than zero means that consumers do not need to discipline the platform.
It can be easily shown that this happens if 6 > 638X = §p. In line with the baseline
model, RSEL is decreasing in 8, since the platform has more incentives to induce effort
as a consequence of facing legal liability. Instead, RSFE is increasing in 3. However, it is
less sensitive to changes in [ the higher is the platform exposure to liability, d, given that

QZRSRL
s < 0.

Following similar arguments as in the baseline model, we compare the utility of the

consumers when they induce high effort, e = 1, R = RSEL,
U = (1 =)V = (L= n)((1 = 0)H + rR¥)].
and when they do not, R = 0:
US™ = (1=7)(V = (1 - )H),

Thus, consumers impose reputational punishment with an eye on inducing safety invest-
ments when:
< g LT 60 ) = 50— )1+ 9 — (1= m)rl1 + (L n)oe
?l—7(1—=vy—n)+o(1—n)—L1-n(l+¢)H
with 6282 > ¢ for any B € (0,1). In particular, if 8 = 1, the two thresholds coincide,
while if 8 € (0, 1) the region in which e = 1 and R > 0 is larger than in the baseline model,

meaning that it is more likely that the sellers’ investment is induced in equilibrium. In

Remark 3, we summarize these results.
Remark 3. Suppose that V > V.

(i) If H > H, a higher seller’s reputational penalty does not affect sellers’ investment

decision, and increases welfare.

(i) If H < FI, a higher seller’s reputational penalty makes sellers’ investment more

likely, but may be detrimental for welfare.

When H is sufficiently high, although a higher 1 — 5 does not affect sellers’ investment

decision, it decreases the moral-hazard cost and the consumers’ reputational sanctions. As
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a result, it is welfare increasing. Instead, when H is low enough, consumers’ reputational
penalties may induce sellers to invest more often, but they may entail a larger social loss
due to reputational sanctions and moral-hazard costs.

Until now, we have considered that firms are homogeneous regarding  and that there
is always possibility of trade between consumers and platforms/sellers. However, it is
perhaps more realistic to consider that the utility of the consumer may eventually be
negative and the platform may prefer not to offer a given product to consumers. Also,
the platform may face heterogeneous sellers in terms of their 5. In such a case, if H < H,
it may be possible that II5%L(6,0) > 0, and II77E(6, 1) < 0. If this is the situation, there
exists a cut-off 5(8) below which the product would be supplied in the platform, but not
otherwise.??

How would the level of legal liability of the platform (§) influence this result? Since in-
ducing the platform to motivate the seller to invest in safety through legal liability instead
of through consumers’ reputational sanctions makes platform’s profits less responsive to
B, legal liability would make the selection of sellers active in the platform on the basis of
B less appealing for the platform. On the one hand, it may reduce the overall profitability
from the products. Moreover, it expands the region of H for which the platform’s actions
are independent of 5. On the other hand, it reduces the relative cost difference of in-
ducing effort from sellers with a lower § (more exposed to the reputational penalty from
consumers) compared with those who are less sensitive to the consumers’ reputational
sanctions.

In sum, when reputational sanctions imposed by consumers may affect both the plat-
form and the seller, legal liability on the platform reduces the importance of restricting
access to the platform to sellers who are not impacted in a meaningful way by the pun-
ishments that consumers set in the wake of a negative event with a product bought on
the platform. However, this effect may be offset by the fact that increasing liability may
reduce the profits of the platform. In fact, we find that g—? <0ifyV < [1+¢§7+”)]c Note
that we are considering high-value goods, and with 6 = 1, vV > H. Therefore, there

could be instances in which the opposite result may arise.

5.3 Sellers with Liability Exposure

Now we will turn to a different source of heterogeneity across sellers. We refer to the
ability to face compensation to consumers in case an accident involving the products they
sell through the platform causes harm to consumers. This is something that has been
considered in other contributions (Hua and Spier, 2021; Zennyo, 2023).

Suppose that sellers can also be liable, so that if an accident affecting a given seller’s

22 As the characterization of this threshold of 3 is long, we report it in the appendix.
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product takes place, the platform faces an expected effective payment to consumers of
A0 H, where A € [0, 1], and the seller who sold the product faces (1 — \)dH.

When the seller can cover the entire payment legally mandated to the consumer so
that, effectively, i.e., A can be set equal to 0, there might seem to be little room for having
legal liabilities for third-party products being imposed upon the platform. This may
make sense only when having the platform initially fronting claims from and payments to
consumers saves administrative costs. An example may be found in settings where H is
typically low, the loss to the consumer occurs shortly after the delivery of the product, and
the platform is in possession of funds belonging to the seller (e.g., the purchase price from
the particular transaction or from other sales through the platform) that can be used
to compensate consumers. This would explain why return and reimbursement policies
typically offered by intermediary platforms are generous and easily allow consumers to
get their money back if they promptly claim that something is wrong with the product
bought through the platform.

In fact, in our set-up, while the platform would like to set A as low as possible, the
legislator may be more hesitant to allocate all the liability to the seller, as we highlight

in the next remark.

Remark 4. Suppose that sellers can cover damages. There exists a threshold value HSL
such that

1. of H> HSL g higher degree of seller liability is welfare beneficial;

2. if H < HSE g higher degree of seller liability leads to safer goods, but may be

detrimental to welfare.
The platform always weakly prefers a higher degree of seller’s liability.

Akin to consumers’ reputational penalties suffered directly by the sellers, sellers’ lia-
bility reduces the fee that the platform can charge to sellers but, simultaneously, alleviates
the moral-hazard problem lowering the sanctioning cost needed to induce investment. Us-
ing the superscript SL to denote the solution, the seller’s critical value of the platform’s
punishment that leads to e = 1 is 7L := max{y — (1 — A)6H,0}. Thus, the reason
why the platform would like to set A as low as possible is twofold: it reduces the cost
of inducing investment while simultaneously reducing the expected liability expenses.??
Although safe products can be more easily obtained, welfare is not necessarily decreasing
in A\. To see this, consider that when H < HSL safer goods come at the cost of consumers’
reputational sanctions. The latter, along with the moral-hazard rent and the investment

costs, can outweigh the benefits of safer goods. In contrast, when H > HSL investment

23This finding is reminiscent of Zennyo (2023).
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is always induced, and seller liability is desirable as it reduces the moral-hazard rent and
the consumers’ reputational sanctions.

There are numerous factors, however, leading to sellers in the platform not being easily
targeted by a direct claim from the consumer or a contribution claim from the platform
who has initially compensated the consumer: sellers may be hard to trace, foreign-located,
or lack the assets to pay compensation, especially if the harm affects a large number of
consumers buying the same product.

If sellers are heterogeneous in the effective A that they are likely to imply for the
platform under a meaningful legal regime of platform liability (that is, when ¢ is signif-
icantly larger than 0), the platform would be in a situation broadly comparable to the
one we analyzed in the previous sub-section: the platform may prefer to allow access to
the platform only to those sellers who would imply a lower effective \ for the platform.
This may be the case either because the seller may be directly sued by the consumer or,
more probably, because the platform is able to use the possibility of “passing-on” the
compensation paid to consumers to induce effort from the seller.?* The intuition behind
this result is similar to the one we observed previously in this section, and namely the
kind of “double marginalization” in providing incentives for safety to sellers (now, with
costly internal sanctions by the platform relative to the “passing on” of liability, and not
the costly internal sanctions relative to the also costly consumers’ reputational sanctions).

One could think that the legal liability regime may mandate a fixed level of platform
liability that cannot be passed on to sellers (A = \) through contribution actions or similar
mechanisms. Similarly to what we noticed earlier in this section, this may make platforms
less concerned with the characteristics of sellers conducive to a certain effective level of .
However, under such a regime, in order to provide incentives to sellers the platform would
need to resort to the costly internal platform sanctions, that may be less cost-effective

than relying on contribution actions against sellers or other similar schemes.

5.4 Effectiveness of Platform’s Sanctions upon Sellers

In this section, we let the effectiveness of the platform’s sanctions upon sellers vary. In
practice, there might be several reasons why this is the case. For one, some agents who
are actually in charge of making the safety decisions may be harder to target because
their true identity may be even unknown to the platform, if the goods are sold by a
wholesaler. In addition, some sellers may care less about their reputation and long-term

viability, trying to reap profits in the short term. In some occurrences, they might easily

24This can eventually take place ex ante through mechanisms such as the requirement to show reliable
liability insurance or to post bonds to cover potential liabilities that the platform may face vis-a-vis

consumers as a result of products sold over the platform by a seller.
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change the business name and/or the location of their headquarters. To account for
these possibilities, in this extension, we assume that the platform’s cost of sanctioning
sellers is heterogeneous. The platform knows the sellers’ type, but this is unobservable to
consumers.

Specifically, we let ¢ be distributed according to a continuous distribution G(-), with
density g(-) over the support [0,00). This implies that it will be prohibitively costly for
the platform to sanction some types of sellers. If sellers may be motivated to invest only
by the platform’s sanction, these high-cost sellers will not invest in equilibrium. We now
assume that there exists ¢ € [0,00) such that a seller will not be induced to invest if
¢ > ¢.Therefore, G(¢) € [0, 1] will denote the fraction of participating sellers that invest
in equilibrium and will be endogenously determined by the platform’s contract.

In stage 4, when joining the platform, a consumer expects to get:
U” = (1 =)oV = (1 = nG(9)[(1 - 6)H + TR]].

Note that the participating sellers will extract the same fraction of the consumers’ ex-
pected surplus, regardless of their type. As in the baseline model, in stage 3, a seller
willing to join the platform will invest only if r > 7 := %

Consider now stage 2. The platform will offer three categories of contract. First, with
all participating sellers who do invest, the platform’s contract (f;,r;) will be = 7 and

fir=n0lV = (= nG@)I1 - 0)H +7R]| - .

Second, with all participating sellers who do not invest, the platform’s contract (fo, 7o)

will specify ro = 0 and

fo =0V = (1 =nG@)I(1 - 9)H +7R]|.

Participating sellers who invest pay a lower fee but may incur in sanctions if things go
awry. For those sellers the platform would like to exclude, the platform will offer any
contract that does not satisfy their participation constraint.

We now need to determine simultaneously the fraction of participating sellers ()
as well as which fraction of participating sellers will invest (G(¢)), or equivalently, the
threshold value gg below which a participating seller will invest. The platform will choose
a and gz~5 to maximize its expected profit:

¢ c
mox [ @ (of < R ott) | oo
a€l[0,1],6€[0,00) 0 Ui

+a(l - G(9)[fo — (R+6H)),

Consider the first-order derivative with respect to a:
¢le N -
2o [ |S =) (654 R ot | atords - (- @R+ o).
0
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Note that the platform’s profit may be convex in «, in which case @ = 1. This is always
the case when V > (1 — 6)H.%

When the program is concave, a* is determined from the first-order condition:

o Iy [e+ (=) (65 + R+ 0H)] 9(d)d + (1 - G(9)(R + 6H)
29|V = (L= nG(@)[(1 - 6)H + 7R]| |

The program is always concave in gz~5 and the first-order condition yields:

(@) = o (L= 8) 4 2 + (1 @) R] -

If at the above value of ¢, the platform’s profit is convex in «, then the solution (v, 9) =
(1,6°(1)).

Suppose that this is the case, a quick inspection reveals that the fraction of investing
sellers increases with 0, H, R, and -, whereas it decreases with c. Intuitively, when the
platform suffers more severe repercussions following an accident (i.e., more liability or
harsher consumers’ sanctions), it is more inclined to ensure that sellers invest.

In stage 1, consumers choose R to maximize their expected utility:
(1 =V = (1 =nG(&"(R)))[(1 - 6)H + TR]].

A higher R has two effects: its direct effect consists in increasing the sanctioning cost
for the consumers, whereas its indirect effect is related to the increase in the equilibrium

9¢*(R)

number of firms that invest: =5~ > 0. The first-order condition yields:

mg (SR (L +97) (1= O H + 7R = (L= nG(G(R))7 = 0

R is the solution to this implicit function.? In the following lemma we show that a higher

degree of platform liability reduces consumers’ sanctions.

Lemma 3. Suppose a = 1, an increase in 6 has a negative impact on R*.

25To see why, note that the second-order derivative with respect to o yields:

V-0 -nG(¢)[(1—-06)H+ TR).

If G(¢) = 0, also R = 0 because consumers would anticipate that their sanctions are pointless. If
V > (1-0)H, the platform would find it profitable to extend market size as much as possible even when
no seller invests.

26Note that for the second-order condition to be satisfied, g(é) must be sufficiently monotone decreasing.

One implication is that G(-) will be log-concave - see Corollary 1 in Bagnoli and Bergstrom (2005).
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We now determine how the degree of platform liability affects social welfare, which is

given by:

SW =V = (1=nG(@)) [H + R'(1+7)] - /f ((1 )+ o)+ ) 9(6)ds.

Below, we report the first-order condition and we point out that there are opposing forces

at play.
>0 >0
asw - ] 96 \OR' A
5= MO+ R+l 55— (1-060) Fr+7)
- C ~ 00
- (a-na+diee)s@ds.
<0
As a higher ¢ increases the equilibrium number of sellers that invest, i.e., g—? > 0, it

reduces harm and consequently consumers’ sanctions. This is captured by the first term.
Moreover, § at least partially replaces costly consumers’ sanctions as a means to incentivize
the platform to induce investment, because % < 0. This is captured by the second
term. Yet a higher proportion of sellers that invest is also socially costly, because of the
investment cost and the platform’s sanctions needed to induce investment. If over the
support of 9, the first two terms outweigh the last one, a benevolent legislator should opt
for full platform liability. Otherwise, the optimal solution will be interior. The following

corollary follows.

Corollary 2. When o = 1, welfare may not be monotonically increasing in d over its

[0, 1] support.

Suppose now that the program is concave in a and let us assume that a unique solution
exists, that is, there exists a unique admissible pair (a*, gg*) such that o* = a*(gz;*) and,

simultaneously, ¢* = ¢*(a*). We obtain the following remark.

Remark 5. A higher degree of platform liability 6 has an ambiguous effect on the fraction

of investing sellers and the fraction of participating sellers.

When a < 1, a higher § may lead to a reduction in the number of participating sellers.
Intuitively, the platform does not want to allow sellers who do not invest in the platform.
This occurs unless stricter liability at the same time significantly decrease consumers’
sanctions. If R is highly responsive to changes in d, a higher degree of platform liability

may be conducive to more participation.
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6 Regulation and Policy Implications

When new phenomena challenge existing legal frameworks, courts and commentators
often resort to reinterpreting doctrines or to stretching concepts to accommodate the
developments. In the US, determining online platforms’ liability vis-a-vis consumers has
hinged upon characterizing -or not- the platforms as “sellers” or “distributors”. The
European debate, with its stricter legal separation between seller and manufacturer in
product liability, has focused both on the platforms’ distinctive factors that would lead
to platforms’ liability under existing rules in contract and also on certain changes in the
current legal framework.

In the US, courts have not escaped the policy debate with divergent outcomes. In
Oberdorf v. Amazon, the US Court of Appeals held Amazon liable, finding that it was a
“seller” with substantial control over vendors. However, in Stiner v. Amazon the Supreme
Court of Ohio ruled that Amazon was not a “supplier” under the Ohio Products Liability
Act, as it had no relationship with the manufacturer or entities in the seller’s distribution
channel. In Bolger v. Amazon, the California Court of Appeals held Amazon liable,
as Amazon had placed itself between the seller and the buyer and controlled the listing,
payment, and shipment of the product. Conversely, in McMillan v. Amazon, the Supreme
Court of Texas determined that Amazon was not a seller under Texas law and therefore
was not liable for harm caused by a third-party product. In Papataros v. Amazon, the
US Dictrict Court in New Jersey found that Amazon was a seller under the New Jersey
Product Liability Act in relation to the purchase of a defective scooter, as Amazon had
control over the sale process and was in the position to spread the cost of defects as if it
were a quasi-insurer.

In Europe, the European Law Institute Model Rules on platform liability advocate
that platforms with a “predominant influence” over sellers should be liable on an equal
footing as true sellers. The recent Digital Services Act intends to combat a potential
weakening of consumers’ rights by the intervention of platforms and requires the latter to
ensure seller traceability and compliance with consumer protection laws.

Overall, the existing debate underscores the importance of properly understanding the
role of platform liability on the functioning of third-party transactions in online market-
places and how this affects the design of liability regimes. We believe that the debate
should bring to the foreground the rationales for online platform liability in third-party
transactions, as well as their impact on the contours and design of such liability regimes.

In the current policy controversies surrounding the liability framework for online inter-
mediary platforms several strands of thought can be traced. One is linked to the cheapest
cost avoider notion. Sharkey (2020, 2022) argues that in the world of e-commerce me-

diated by online platforms, the operators of the latter are the cheapest cost avoiders
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with respect to the defects and unsafe features of the consumer goods transacted in the
platform. In the physical marketplaces, sellers can exercise a positive role on product
safety through a combination of channels and influences. The same would arguably be
true about online marketplaces, who are the new “essential players” exercising control
over what is transacted inside the platform. This brings the rationale for making online
platforms liable close to the traditional doctrines of respondent superior and vicarious
liability. Online platform operators occupy a key position in the governance of the in-
teractions mediated through the platform. They are thus in the best position to police,
monitor and punish behavior taking place within the platform.?”

With our model we intend to highlight a number of factors that we believe are perhaps
more relevant to understand the role that platform liability may play to improve the
functioning of online markets. In this sense, obviously, we are interested in the incentives
that a liability regime may create for the parties to undertake actions when there is a risk
of malfunction of goods exchanged on a platform. To be sure, a number of contributions
have explicitly looked into the incentives that liability may generate to platform operators
in order to monitor, screen, and reduce harm from goods, services, and content that rely
on the platform for their hosting and exchange: Buiten et al. (2020), Jeon et al. (2021),
and Hua and Spier (2021).

Our model does not primarily look at the incentives for the platform to engage in
monitoring or screening actions to increase the detection of misbehavior by the agents
who offer goods, services, and content on the platform. We think that one needs to
look at the overall position and behavior of the three parties: sellers who trade on the
platform, the platform operator, and consumers. Platform liability is likely to influence
all three of them, taking into account the parameters that define how sellers interact with
consumers and how the online platform operator sets the rules for sellers to be able to
offer their goods and services through the platform. Moreover, we believe that consumers’
sanctions, platform internal penalties for harmful outcomes, and legal liability operate in
conjunction and this combination lies at the core of the matter.

In this respect, given the sheer size and heterogeneity of goods exchanged, it can
be prohibitively costly for platforms to engage in ex ante screening or monitoring of
sellers” effort. We consider that among the circumstances that condition the way in
which the three players interact in the online platform contracting game, the efficiency
of organizing the complaints from consumers, and eventually providing compensation for
the latter, as a result of interactions in the platform is particularly relevant in practice.

For many transactions that take place on a platform, channeling through the platform the

2Tt is also argued that there are efficiency gains in relying on large businesses (such as sizable and even
dominant providers of online platform services) to regulate the behavior of a multitude of unconnected

sellers, when the alternative is the direct regulation by the government: Van Loo (2020).
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interactions after an adverse event related to a good or service materializes is typically
more efficient. It both saves administrative costs and fits the expectations of consumers
who transact with third parties.?® In such a setting the imposition of legal liability for
product malfunction to the online platform may be particularly appealing.

In fact, one can empirically observe that online platforms “voluntarily” (i.e., when not
legally required or beyond what is legally requested) take over the fronting of complaints
vis-a-vis consumers when the stakes are not too high: lack of delivery of goods or services,
even when the online platform is not involved in shipment; non-conformity of the goods
or services with what the consumer expected; regrets about having bought a certain item.
Here, platforms often adopt liberal return policies with no or very few questions asked,
providing indemnity for minor instances of harm from the use of the products. This is
especially the case for complaints arising shortly after delivery of the goods, since the
platform would be using the proceeds from the transaction (that, simply deducting the
platform’s fee, belong to the seller) to provide redress. What are the effects of increased
(from this voluntarily assumed level up to the level of complete and full) liability of
the online platform for consumer harm? Our paper points out that the consequences
are not straightforward. Some dilution of incentives of sellers to bring safer goods to
online marketplaces may take place for low levels of consumer harm when consumers
are compensated by platforms. Formal legal liability, however, at the same time allows
consumers to save costly reputational sanctions over platforms and sellers.

Also, when the effectiveness of disciplinary measures by the platform over sellers is
heterogeneous across sellers, platform liability may positively affect the equilibrium safety
investments and the participation rate of sellers in the platform. Similarly, online platform
liability also affects how platform operators select sellers who may be more or less affected
by consumers’ reputational sanctions when these fall both upon the platform and sellers.
Depending on parameter values, one may end up with a less selective outcome in terms

of sellers active on the platform.

7 Conclusions

Intermediaries have accompanied economic exchange for centuries. In our current world,
online platforms are perhaps more ubiquitous and influential on economic transactions
than their predecessors in the offline environment. We very often buy groceries, appli-
ances, books, entertainment, transportation, travel, leisure, food, financial products, and

many other goods and services through them. Our daily lives crucially depend on the

28To be sure, this may not necessarily be the case, and a fraction of consumers may prefer to deal
directly with the seller.
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availability and functioning of online platforms.

Not surprisingly then, their emergence and expansion have posed serious problems
for several areas of law and public policy, from antitrust to data protection, from IP to
consumer contracting. Legislatures, courts, and commentators struggle to capture the
features of online platforms and their influence on the performance and consequences of
the main principles and solutions in different legal fields. Platforms provide a natural
stress test for a large portion of our legal and policy consensus.

One of the topics widely debated with respect to online platforms and their interme-
diary role is that of liability for transactions between (independent, that is, not controlled
by the platform) sellers and buyers that, for reasons of defective quality or safety go
wrong, generating negative consequences for consumers (personal harm or economic loss).
Legal discussions and economic contributions have flourished with the goal of providing a
better understanding and designing solutions. In this paper, we offer a new framework to
think about these issues. The main distinctive feature of this framework lies in the active
interaction between the three players: platform, seller, and consumers. Consumers react
to product mishaps, platforms are able to discipline sellers as to their safety level through
measures taken inside the seller/platform contract, and sellers may invest in safety to
reduce the expected harm from their products.

In such a setting, imposing legal liability on the platform for third-party products will
have a number of positive effects: substitute costly reputational sanctions by consumers,
improve safety when sellers are heterogeneous on how sensitive they are on internal plat-
form sanctions, and the possibility, under certain conditions, of expanding the range of
sellers selected by the platform when the latter are diverse in how they are reached by plat-
form’s internal penalties and consumers’ reputational sanctions. The counterproductive
effect is linked with the decrease in safety that may follow the reduction in reputational
punishments for low levels of consumer harm, as well as inducing litigation to provide
incentives.

Naturally, there are many complications that would enrich the setting and the anal-
ysis: competition among platforms, platforms that compete with sellers with their own
products, just to name a few. We believe, however, that the paper may illuminate some of
the current legal and policy debates in Europe and the US, and we hope to provide more
specific policy suggestions concerning contract, tort, and regulatory remedies in future
research.

Our approach seems also to make sense of actual patterns and trends observed in
the market. Let us show this claim. In recent years, online platforms have attempted
to provide their own remedies for the cases of malfunctioning of products sold at the
platform. To some extent, this sort of self-regulation can be seen as a deliberate response

by those platforms to the potential ambitious regulation by governments, although there
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may be other reasons at work as well, such as reducing costs for processing consumer
claims and compensating them. Moreover, for claims and reimbursement close in time to
the online transaction, the platform would merely be an “agent” using sellers’ money to
provide redress in a way that economizes in administrative costs.

Concerning Amazon, its policy varies depending on whether the sale takes place in the
United States or in Europe. In the case of the United States, the internal Business Solution
Agreement (BSA) states that third-party sellers must sign in before distributing their
products, and that vendors using the Amazon selling service “are solely responsible for any
nonperformance, non-delivery, misdelivery, theft, or other mistake or act in connection
with the fulfillment of Your (the sellers’) products”, except in cases of credit card fraud.?
This agreement clearly states that Amazon’s obligation for any malfunction, fault, defect,
or non-conformity of the goods is exclusively on the seller. Thus, the BSA excludes any
liability for Amazon in relation to the quality or the condition of the product. However,
it has been reported (Sharkey, 2022) that Amazon pledges to compensate consumers for
bodily harm up to 1,000$ caused by products sold by third parties through the platform.

In Europe, according to article 6.1 of the Amazon Services Europe BSA, the vendor is
required to indemnify Amazon for any claim or harm suffered as a result or consequence
of the vendor’s products.*’

Section 8 of both the European and American BSAs requires sellers to have third-
party liability insurance if sales of a specific product and over a certain period exceed a
threshold (which varies depending on the region) covering products liability and bodily
damage.

In the case of AliExpress, despite the fact that there are different contracting rules
depending on where the seller is located, the product liability rule does not change for
them: liability is transferred to sellers (see, for example, clause 6.7 of the AliExpress
Service Agreement for EU Sellers) and, additionally, sellers acquire the obligation of
compensating AliExpress for violations of applicable laws and regulations, contractual
laws by AliExpress, and consumer’s rights.?!

Similarly, as stated in the US terms and conditions, eBay restricts its liability to a

certain amount in disputes or breaches of contract between sellers and buyers, explicitly

29Here is the link.

30Tn particular, the third-party seller has to “defend, indemnify, and hold harmless Amazon, and [their]
officers, directors, employees, and agents, against any third-party claim, loss, damage, settlement, cost,
expense, or other liability [...] arising from or related to (a) [...] non-compliance with applicable laws; (b)
[the vendor’s] Products, including the offer, sale, fulfillment (except [the vendor] Products fulfilled using
the FBA service), refund, cancellation, return, or adjustments thereof, and any personal injury, death (to
the extent the injury or death is not caused by Amazon), or property damage related thereto [...]”. Here

is the link.
31Here is the link.
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excluding the damages resulting from non-conformities or defects.??

The above observations seem to indicate that some platforms, at least when they can
credibly resort to sanctions against sellers using their intermediary services, are willing,
to some extent, to assume some “limited degree” (in time and scope) of legal liability
regarding consumers beyond what is directly imposed on them by the law. The platforms,
however, are reluctant to front the full range of liabilities vis-a-vis consumers and are also
explicit in making sellers know that they are to be held ultimately responsible for harm

to consumers buying through the platform.

32In particular, “(eBay) has no responsibility or liability for the safety or performance of any product
that you list or sell using our Services, including any product that is subject to a recall. You (the sellers)
are solely responsible for any non-conformity or defect in, or compliance with any public or private recall

of any product you list or sell using our Services”.
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Appendix

Proof of Lemma 1

Note that 0p > oc if H < LHU=09e  However, if H < BEomdle 5,5 1,
n n

O
Proof of Proposition 2
Welfare can be written as:
V= (L) [H+RO)(A+7)+£0+0)| —c, if 6 €0,min{de,5p});
SW =<{V - H, if H<%_2")¢]cand5€[5(;,1];
V- (1= [H+£0+0)] —c. if H> o0 anq 5 [5p,1].

As R(6) is decreasing in 8, welfare is strictly increasing in ¢ for 6 € [0, min{d¢, 0p}).
Suppose that dp < dc. An increase in & never affects e but can only at least weakly
reduce R. Hence, in this case welfare is weakly increasing in 4.
Suppose that 0 < 8¢ < dp. We now show that welfare is weakly increasing in 6. We

do so by first defining some expressions and proving a series of claims. Let

C

SWy:=V —(1—n) |H+RO)(1+7)+ n(1+¢) —c
SW2 :V—H,

Note that the above correspond to the welfare in the first two parameter regions identified

in the welfare expression.
Claim 1 (Decreasing welfare condition ). SW; > SW, if

1+ 1 =—n)dl[l+7(1—(1—7y)n)c
P+l —n)A+7)(1—7)+y(L—-n+1)]

Proof. This is obtained by comparing SW; and SW, after plugging in the former the

H >

equilibrium expression for R(6). O

Claim 2 (Incompatibility of conditions). It cannot be that op > 0c and, simultaneously,
SW1 > SWQ

Proof. For Sp > SC and SW; > SW, to simultaneously hold it must be that

1+ 0 =nell+7(1 - =) 1+ (1 —n)gle

L o B Wy S e L—c
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However,

1+ @ —n)g][l+7(1 —(1—7)nc S 1+ =n)éle
?n+61—-—n)A+7)1-7)+~v(1-n+7) n?
S+l -A=-n]>Mh+éQ-—nA+7)1 -7+ -n+7)]
o (1471 —7)(1—n)(1—38) > 0.
Hence, if welfare is higher when R > 0 and e = 1 than when R = 0 and e = 0, in

equilibrium there is always e = 1. O]

Welfare Analysis

Legal Costs When Goods Have Relatively High Value

Focus on the scenario in which § > 5L, as the other one is detailed in the main text.
Consider the equilibrium where sellers are not induced to invest, i.e., e = 0. The platform

chooses the contract (f,r) to maximize:
f—(¢r+ R+ dH +Ip),
subject to the sellers’ participation constraint:
VNV -(1-=0)H —Ilc—71R)]—f—r>0.

It follows that, when e = 0, the contract between the platform and sellers prescribes
(subscript 0 below):

To = O,

fo(R) =~V = (1 =0)H —lc — TR)].
The platform’s expected utility is:

o(R) =+[V — (1—6)H —lc —TR| — R — 6H — Ip.

Hence, e = 1 is induced whenever consumers’ punishment is sufficiently severe, i.e., when:

L+o(—nle HL=0)+0H ~c+ip

R> Rl .= .
- (1 +~7)n? L7 1497

Once again, if H is sufficiently large as compared to ¢, consumers need not discipline the
platform to induce e = 1. Specifically, this occurs if:
[1+¢(1 —n)le —n*(vlc +lp)
[y(1=0) + d]n? '
The threshold can also be rewritten in terms of 9:
[1+ 61 —n)le —n*[y(H + lc) + Lp]
(I =7)n*H

The next lemma immediately follows from the above observations.

HZﬁIﬁ::

L
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Lemma 4. Suppose that V> V. If§ > 0p > 0, then R =0, f = vV -1 —=n)(1 -
OH+1c]]—(1=n);—cr=1 ande=1.

If § € [5L,5p), consumers must punish the platform if the product is harmful for
otherwise sellers will not invest. In stage 1, consumers will choose R to maximize their
expected utility. If e = 1, R = RL, and®

Ui = (1L=7)|V = (=)L = O)H +1lc+ 7R
If investment is not induced, R = 0:
Up=Q1=)V - (1—=08)H—Ic]

Thus, if 6 € [61,05), consumers punish the platform to induce investment when U; > Up.
Under the assumption that n > 7(1 — v — 1), this turns out to be the case when ¢ < S(Lj

where

7 +7)(H +le) +n’r(L = n)lp — (1 = n)7[1+ (1 = n)dc
=7l =~y =n)H
Notice that 5(% need not be smaller than 5{3 We obtain the following lemma.

L .

Lemma 5. Suppose that V > V. If § € [01,,05) there are two cases:
1. If § € [0y, min{0%,05}), then R = R*, f = 4{V — (1 — n)[(1 — 8)H + loTR"]} —

[

(I=ms—cr=% ande=1.

2. If 6 € [05, min{05,1}], then R=10, f =~V — (1 =8)H — o], r =0, and e = 0.

Proof of Proposition 3

Let V > V and suppose that H < max{H}, Hp} for any 6 € [0,1]. Then, if § < 0y,
welfare is V — H, whereas if § > 0§ either e = O ore =1but R=R. If § € [SL,SC),
welfare is maximized for § — d¢ because R is decreasing in 0. If § € [0¢, 1], welfare is
V — H —lp — l¢o. It is immediate to see that if

V—(1-n) H+I~%(SC)(1+T)ZC+LP+%(1+¢) Ce<V —H+lo+Ip,

then, it would be better to set 6 € [0, ) 1) to increase welfare. This is the case graphically
illustrated in Figure 1 If the above inequality were not satisfied, welfare would not be
maximized for § = 1, but for § — do¢.

Let V > V and suppose that H > IjI}D so that e = 1 and R = 0 when 6 < 0y.
Then, when § > 0, e = 1 and R = 0 and welfare would be maximized by setting
5 €0,6,).3 O

33Below, we implicitly assume that R< R, for otherwise the platform would not allow trading since it
would incur a loss.

34The case graphically illustrated in Figure 2 is different in that H € (ﬁ’c, H ] and as a result welfare
can be higher for § < oy, if R'(0)(1+7) < lp + I for some & € [0,4y).
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Proof of Remark 2

Note first that 05P > 65LP if H < M(i}%ﬁ However, if H < [H(lnw, OLPD > 1.
Therefore, if H < [H(lnw, then only SgLD is relevant and increases in A as:
DSEEP (1= )7 (n + y7)[=Hn? + [1+ ¢(1 — n)]¢]

oA PH[An —1(1 =1 —~yA)? >0

If H> %@"MC, then only 057 is relevant and decreases in A as:

OOLEP y[—Hn? + [1 + ¢(1 — n)]d]
PN n?H(1 —~A)?

< 0.

Proof of Remark 3

When H > H , Sf,RL is relevant and welfare is weakly increasing in 1 — 3 as investment
always occurs, but a higher 1 — 3 reduces the moral-hazard costs and the reputational
sanctions. When H < H , SERL is relevant and an increase in 1 — 8 may decrease welfare.
To see this, first note that SgRL is increasing in 1 — 3. Second, compare welfare in the
region where e = 1 and R > 0 with the region in which e = 0 and R = 0. In the former

region, welfare is

SWi(8) =V — (1—n) | H+ RE)1+7)+ (5 - mR) 1+ M e

while in the latter region welfare is: SWy = V —H. Note that SW; () is increasing in 1—/.
See that SWi(53) > SWp when H > H+fU=0EH=0=00 1f 37— (1-B)¢ > 0 this is the
case only when SgRL is not the relevant threshold. Hence, reputational sanctions directed

to the seller can be welfare decreasing when H < H and 6 € (0c(8 = 1),0c(8 = 0)],

because it leads to safer goods but entails investment costs, moral-hazard costs, and

reputational sanctions costs.
Here, we report the threshold 3(5) below which the product would be supplied in the

platform:

[V 61— )] = Hly(1 = 6) + 81— n)(1+ 9)] — (1 + 471 + (1= )

B(6) =
W = Hy(1=9)+0)| (1 = mn(1 +9)

Note that the denominator is positive as we focus on high-value goods, the numerator is

positive if V' is sufficiently high. O
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Sellers with Liability Exposure and Proof of Remark 4

Denote the equilibrium values of this setting with the superscript SL. On the consumer
side nothing changes, whereas the seller’s decision on the safety investment in stage 3

becomes:

—(1 - 1 —X)oH] — ce.
max —(1 =)+ (1 = N)3H] - ce

It follows that e = 1 if r > 791 := max{7 — (1 - A)dH, 0}.
Suppose that in stage 2 the platform wants to induce investment. The platform chooses

(f,r) to maximize

f—=0=n)or+ R+ NoH],
subject to the sellers’ participation constraint:
WV = (=) (1= 6)H +7R)| = f = (L= )y + (1 = )oH] = ¢ >0,

and the sellers’ incentive compatibility constraint r > 797, Let ﬁ > 0H. The optimal

contract is:

S =S (1 - \)oH;
n
c
=V = Q== ) (H R - (1) e
The platform’s expected profit is:

5 = o v—<1—n)((1—5)H+TR)} —(1—77)%—6—(1—77) {(ﬁ (g (- /\)5H) + R+ AéH] .

It is immediate to see that ITI77 is strictly decreasing in \. If there exists A € [0, 1] such
that 77T = 0, then for lower levels of A TIZ would be independent of X. To see this notice

that if r7% = 0, then,
L=V = Q= m( = 9)(H +TR)| — (1= n)(1 = NiH —c.
and
I§E = 5[V = (1= m)[(1 = 9)H + TR]| = (1= n)(1 = \OH — ¢ = (1) [R+ A3H],

where the terms in A cancel out.
Suppose that in stage 2 the platform does not want to induce investment. The platform

chooses (f,r) to maximize

f—l¢or+ R+ NoH],

subject to the sellers’ participation constraint:
7[‘/— (1—8)H+7R)| — f — (1 —\)3dH > 0.
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In this case 5% = 0 and f§L = v[V —((1—-0)H + TR)] + (1 — X\)0H, resulting in

HﬁLzy[V—((l—é)HJrrR)] ~ R—6H,

which does not depend on A\. When 7% is positive, a decrease in A increases the gain

from inducing sellers” investment: I157 — TI57 > 0 if
(1 — 5)H+TR] +nR+0H[1—X1—n)]>c+(1- n)%(l +¢)— (1 —n)p(1 — \)dH,

which is easier to satisfy for a lower .

The level of reputational sanctions that induce investment is:

10— gle 0= 8) a1+ (1=n)é = ML= +4)]H

RS =
(14 7)p? (1+77)n

Y

which is decreasing in 1 —A. To induce investment, punishment is required unless § > S]SDL,

which is: 14 b1 — e — 7]27]-1
(I—=y)n*H + (1 =n)(1 = A\)(1L+¢)nH

Note that SISDL is decreasing in 1 — \. Thus, there might exist parameter values for which

SSL . __
59k =

consumers’ punishment is needed to induce investment only if the platform is liable: a less
severe punishment is needed to induce investment because sellers are already motivated
by the threat of liability.

Suppose now that § < S}EL so that consumers’ punishment is needed. Consumers

compare their utility when investment is induced and when it is not.
USE = (L= |V = (1= m)[(1 = 6)H + 7 %]
If investment is not induced, R = 0:
USE = (1 =V - (1 - 5)H].

Investment is induced unless § < SgL, which is defined as follows:

n*(n+~7)H — (1 = n)7[1 + (1 —n)¢lc
-1l =y —=n)]H —n(1—n)?*1-N7(1+¢)H

This threshold is increasing in 1 — X\. A smaller A may increase the parameter region

SSL . __
5L =

where investment occurs, but under the threat of consumers’ reputational sanctions.
We show that only one between 03" and 2% is relevant. See that d3% > §3*, when
[1+(1—n)¢]c . fISL : 7SL 5SL
H < =+ T .—AH 3 However, if H < H>", 63" > 1.
Note that when H > H5E 6L is relevant and welfare is weakly increasing in 1 — \ as

investment always occurs but a higher degree of seller liability reduces the moral-hazard
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costs and the reputational sanctions. When H < H5F, §2F is relevant and an increase in
1 — X may decrease welfare. To see this, we compare welfare in the region where e = 1

and R > 0 with the region in which e = 0 and R = 0. In the former region, welfare is

SWi(A\):==V —(1—n) |H+R(6)1+7)+ <% —(1— )\)5]-!) (1+ gb)} —c,
while in the latter region, welfare is: SWy =V — H. Note that SW;()) is increasing in
11—\ SeeNthat SWi(A) > SWy when H > HST + n2+ﬁr{(j;)78$¢;7()17)\)7 which is the case
only when 627 is not the relevant threshold. Hence, seller liability (i.e., A\ = 0) is worse for
welfare than platform’s liability (i.e., A = 1) when H < H5F and § € (dc(A = 1), 0c(\ =

0)], because it leads to safer goods but entails investment costs, moral-hazard costs, and

reputational sanctions costs. ]

Proof of Lemma 3

By applying the implicit function theorem, as the denominator corresponds to the SOC

and is negative, the sign of % coincides with the sign of the numerator, that is:

OR _ 00 o P
asg’(qg)<0andg—§>0. O

Proof of Remark 5

We focus now on the system of two implicit equations in three parameters in a neighbor-

hood of (a*, ¢*):

Zi(a, b R) =04 2f, — /j [% +(1-n) <¢% +R+5H)} g(¢)dd — (1 — G(&))(R + 6H) = 0.

;R)=0<:>77H[0W(1—5)+5]+TIR(1+CWT)—5[14‘@25(1—77)]ZO-

N
B
<

Assuming that the determinant of the Jacobian matrix is strictly positive, we can make
use of the implicit function theorem to study the effect of changes in R on the equilibrium

choices of a and g%

* 92, 97y
sign (go;%) - 832 8@;32 _ _38% 02, n 02, (?j;
R 04 dp  0¢

07y
Y 8¢
that if a higher fraction of sellers that invest decreases the fraction that participates, then

which is lower than 0 if %—Z&l <0, as % <0 < 0, while % > (0. Thus, we can conclude
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an increase in the consumers’ sanctions negatively affect sellers’ participation.

sign 8&* - _ % % __6218Z2 071075
"\or )~ %%_ da OR  OR Oa’

The impact of R on qb is instead ambiguous because 821 < 0, %%2 > 0, %ﬁ} < 0, 822 > 0.
Hence, when a < 1, more severe consumers’ sanct1ons R do not necessarily increase the
number of investing firms, because they might decrease the number of participating sellers.

We now proceed to study how ¢ affects the fraction of participating and investing
sellers. For o < 1, a higher § may lead to a reduction in the number of participating
sellers. Intuitively, the platform does not want to allow sellers who do not invest in the
platform. This is more likely to occur if a higher fraction of sellers that invest decreases
the fraction that participates, i.e., if dZ(; < 0. Keeping in mind that 8R < 0, with strict

inequality if R > 0, with an abuse of notation we consider:

. 804* 83251 8Z~1 (9Z1 aZQ 8Z1 322
0\ a5 ) = oz 04| T 55 05 T 06 @
Rl ¢ 8¢ 8¢

If 0 has a small impact on R, then « is decreasing in ¢ if 8Z¢1 < 0 because % < 0,

‘Zf < 0, and aaZ; > 0. Therefore, when the platform faces more severe liability, it
decreases participation of sellers, unless liability does not simultaneously significantly
decrease consumers’ sanctions. If R is highly responsive to a change in ¢ the result may
be the opposite as 821 > (0 and 8Z2 < 0. Hence, under the same assumption that 821 <0,
a higher degree of platform hablhty may be conducive to more participation.

Consider now the effect of platform liability on the fraction of investing sellers:

[ o¢ 9z, 924, 02,0Zy 07, 0%
s1gn = - — + .
95 % 24 da 95 ' 95 da

Irrespective of whether § has a sizable impact on R, the relationship between § and (5 is
ambiguous because % < 0 and 88% > 0.
m
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