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Abstract

This paper examines the consequences of some remedies for non-conforming
goods in online marketplaces, particularly in light of the European Union’s
Sale of Goods Directive (2019/771). We develop a model of vertical dif-
ferentiation where consumer heterogeneity arises from differences in legal
enforcement costs. Consumers face uncertainty about product quality and
rely on seller-provided signals such as branding, reviews, and refund poli-
cies. Once a product is received, their decision to seek redress depends on
individual enforcement costs, the level of the applicable substantive remedy,
and legal accessibility to the remedies. We show that, counterintuitively,
under some conditions stronger legal enforcement and higher remedies in-
crease demand for lower-quality sellers, reshaping competitive dynamics in
online markets.
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1 Introduction

The rise of online marketplaces has transformed retail markets, offering consumers
unprecedented access to a vast array of products. However, this expansion has also
introduced new challenges, particularly regarding product quality and consumer
protection.

Unlike traditional brick-and-mortar stores where consumers can directly inspect
goods before purchase, online shoppers rely on signals such as branding, customer
reviews, and refund policies to infer quality. Given this aggravated asymmetry of
information, legal remedies are apt to play a crucial role in safeguarding consumers
against substandard or misrepresented products. Yet, the effectiveness of these
remedies is not uniform across consumers, as the cost of pursuing claims—both
financial and procedural—substantially varies among individuals. This variation
leads to a fundamental tradeoff between encouraging higher product quality and
ensuring strong consumer protections.

The European Union’s Sale of Goods Directive (2019/771) has tried to reinforce
consumer rights by mandating effective legal remedies for defective products. The
Directive strengthens consumer protections by ensuring that buyers have access
to refunds, repairs, or replacements when products fail to meet quality standards.
However, these protections impose costs on sellers, which may in turn influence
their pricing strategies and product quality choices. While strong remedies en-
hance consumer trust in online markets, they may also lead some firms to reduce
quality or exit the market altogether. The net effect of these regulations depends
on the interaction between consumers’ behavior, enforcement costs, and firms’ in-
centives.

In this paper, we develop a theoretical model that captures the interplay between
product quality, consumer heterogeneity in enforcement costs, and firms’ strategic
pricing and quality decisions. Our model extends the classic framework of verti-
cal differentiation (Gabszewicz and Thisse, 1979) by incorporating legal remedies
as an additional dimension of market competition. We consider a setting where
consumers face varying costs of enforcing their rights, leading to a segmentation
of the market based on both willingness to pay for quality and ability to claim
remedies.

Our analysis reveals a key insight: the strength of consumer protection mecha-
nisms directly affects the incentives to produce high-quality products in various
ways. If enforcement costs are high, only a subset of consumers will pursue claims,
reducing the overall effectiveness of legal remedies and allowing low-quality sell-



ers to persist. Conversely, very strong remedies may lead high-quality firms to
preemptively raise prices or restrict product offerings to mitigate compliance risks,
potentially reducing consumer welfare. This tension underscores the importance of
calibrating consumer protection policies to strike a balance between incentivizing
quality while ensuring accessibility to remedies without distorting market dynam-
ics.

By deriving equilibrium pricing and demand functions, we explore how variations
in remedy levels () and enforcement effectiveness () influence firm behavior and
market outcomes. Our findings suggest that an optimal balance must be struck:
excessively stringent remedies may deter low-quality entrants but could also re-
duce competitive pressure on high-quality firms, while weak enforcement may lead
to market inefficiencies and consumer harm. These insights have direct policy im-
plications for regulators seeking to enhance consumer protection without stifling
competition or innovation in online marketplaces.

The remainder of this paper is structured as follows. Section 2 reviews the rele-
vant literature on consumer protection, quality differentiation, and online market
regulation. Section 3 presents our formal model. Section 4 derives the equilibrium
conditions and explores comparative statics to examine the effects of policy inter-
ventions. Section 5 discusses the broader implications of our findings for each of
the remedies envisaged in the EU Sales of Goods Directive. Section 6 provides
some policy implications, and Section 7 concludes with potential directions for
future research.

2 Literature Review

This paper contributes to several strands of literature at the intersection of law,
economics, and consumer behavior in vertically differentiated markets. A relevant
array of our analysis lies in the role of legal remedies in shaping the incentives
of contracting parties under asymmetric information and incomplete enforcement.
The economics of contract law has long emphasized that the type and structure of
remedies—ranging from expectation damages and rescission to repair and replace-
ment—critically influence ez ante behavior and market outcomes (Miceli, 1997;
Bag, 2018). Legal remedies serve not merely to compensate but to deter oppor-
tunism and to encourage compliance, particularly in settings where monitoring
is imperfect and ex post disputes are costly (Brooks and Stremitzer, 2011; Gan-
glmair, 2017, 2019).

Several contributions have analyzed the efficiency of different contractual reme-



dies and their effects on parties’ incentives to invest or comply (e.g. Stremitzer,
2010; Schweizer, 2015). Friehe and Troger (2012), for instance, investigate how
the sequence in which remedies are available affects sellers’ incentives and buyers’
litigation strategies. More recently, Spier and Choi (2025) evaluate the relative ef-
ficiency of voidance and damages within a dyadic buyer—seller setting .Our paper
departs from this literature by modeling consumer-side heterogeneity in enforce-
ment costs as an explicit dimension of market segmentation. While prior work
typically assumes that remedies are applied uniformly across buyers, we allow
enforcement frictions to vary systematically across the population, capturing pro-
cedural burdens and individual legal literacy that shape access to redress.

This heterogeneity interacts with firm behavior in vertically differentiated mar-
kets, which has been studied extensively since Gabszewicz and Thisse (1979) and
d’Aspremont, Gabszewicz, and Thisse (1979). In those models, firms compete on
quality and price, with consumers differing in their willingness to pay for quality.
We build on this foundation but introduce a different source of heterogeneity: in-
stead of assuming that all consumers can credibly enforce contracts, we pose that
enforcement ability itself varies and interacts with firm strategy. As a result, firms
can segment the market not only by preferences but also by the legal vulnerabil-
ity of consumers, leading to equilibrium configurations that depart sharply from
traditional quality-tiered market structures.

In addition to the vertical differentiation literature, our analysis connects to work
on information asymmetries in digital markets, where consumers often rely on
noisy or endogenous signals—such as ratings, refund policies, and warranties—to
infer product quality. In such environments, the legal infrastructure underpinning
consumer rights plays an increasingly prominent signaling role. Remedies, in this
view, act not only as post-contract enforcement tools but as pre-contractual mar-
ket signals that influence consumer expectations and firms’ reputational calculus.
Our model endogenizes this institutional feature into the strategic environment,
demonstrating how variations in remedy strength and enforcement accessibility
can shift demand between high and low-quality sellers.

These theoretical insights are particularly salient in the context of online market-
places, where regulatory differences across platforms and jurisdictions create di-
verse equilibrium environments. Strong remedy schemes, such as those employed
by Amazon, may enhance consumer confidence and expand demand, yet may also
enable the persistence of low-quality sellers by lowering the perceived cost of trans-
acting with them. Conversely, more limited enforcement regimes—such as those
observed on platforms like AliExpress—can incentivize consumers to self-select



into higher-quality purchases, thereby exerting upward pressure on equilibrium
quality. Recent work on online reputation mechanisms and strategic disclosure
underscores how enforcement constraints can lead firms to differentiate not only
on price or quality, but also on the transparency and verifiability of promises
(Tadelis, 2016; Lewis, 2011). Weak enforcement frameworks may disproportion-
ately burden consumers with lower legal literacy or procedural access, reinforcing
market segmentation and reducing the deterrent effect of legal remedies (Cafaggi
and lamiceli, 2010; Ben-Shahar and Schneider, 2011). While the literature has
examined platform governance and buyer protection in fragmented ways (Nosko
and Tadelis, 2015), our contribution integrates these concerns in a unified frame-
work that explains how legal frictions may shape competition and welfare in the
marketplace.

In sum, this paper introduces a novel mechanism by which legal remedies af-
fect market structure through the channel of heterogeneous consumer enforcement
costs. By embedding this heterogeneity into a vertical differentiation model, we
offer comparative statics and policy implications that inform the ongoing debate
over optimal consumer protection design, particularly under the EU Sale of Goods
Directive (2019/771). Our results suggest that increasing remedy levels or enforce-
ment strength can have non-monotonic effects on market quality, depending on the
distribution of enforcement frictions across consumers and the strategic responses
of firms. This contributes to the broader literature on how legal institutions inter-
act with market forces in complex, information-asymmetric environments.

3 Model

We build our model upon the general framework established by Gabszewicz and
Thisse (1979), which provides a foundational approach to vertical differentiation.
Their model considers a market where firms offer products of different quality lev-
els, and consumers are heterogeneous in their willingness to pay for quality. The
key insight of their paper is that higher-quality goods command a price premium,
and consumers self-select based on their valuation of quality: those with a higher
willingness to pay choose superior products, while those with a lower willingness
to pay opt for lower-quality alternatives. The equilibrium in their model typically
leads to price and quality segmentation, where firms strategically position their
products to maximize profits given the distribution of consumer preferences.

In our setting, we consider a market where a single good can be produced from
two different firms with quality levels, ¢; and ¢o, where ¢; > ¢». However, unlike



in Gabszewicz and Thisse (1979), consumer heterogeneity in our model does not
stem from differences in willingness to pay for quality but rather from variations
in the costs associated with initiating legal remedies. This shift introduces a new
dimension of strategic interaction, as consumers must weigh not only the expected
quality of the good but also their ability and willingness to enforce their rights in
case of a dispute and how much they expect to get from pursuing a legal remedy.

Consumers, when purchasing a product online, observe the price but do not di-
rectly observe the product quality. Instead, they rely on signals such as branding,
reviews, and voluntary refund policies or warranties offered by sellers, or eventu-
ally the platform in charge of the online marketplace. These mechanisms serve
as imperfect substitutes for direct quality observation, shaping consumer expecta-
tions and purchasing decisions.

Once the product is received, consumers may attempt to ascertain its quality right
away, or simply start using the product to reveal its performance levels. If a con-
sumer perceives it to be substandard, she may choose to file a claim for a remedy.
However, the decision to seek redress is influenced by individual differences in legal
and procedural costs, including the time, effort, and financial burden required to
inspect or use the product promptly and/or to bring and pursue a claim. This
introduces an additional layer of complexity compared to traditional vertical dif-
ferentiation models, as firms must account for both the perceived quality of their
products and the claims brought by consumers when designing their pricing and
quality strategies.

Each consumer is characterized by a cost parameter 6;, which represents con-
sumer’s sensitivity to the risk of defect, including the costs of discovering quality
and pursuing remedies We assume that 6 is uniformly distributed over [0, 6].

In addition, we introduce two key parameters to characterize the legal and en-
forcement environment. r, represents the level of the remedy, which captures the
amount of the refund or compensation available to consumers who successfully
claim a remedy. The second, (3, represents the level of enforcement, which deter-
mines the effectiveness and accessibility of legal mechanisms that allow consumers
to enforce their rights. These parameters shape consumer behavior by influencing
both the incentives to seek redress and the expected benefits of doing so.

!Quick reaction by consumers clearly enhances their legal position. Art. 3.7 of Directive
2019/771 provides that Member States may grant the consumer any remedy if the non-conformity
of the good is found by the consumer shortly (i.e. in less than thirty days) after delivery, and
free of the constraints arising from the hierarchy of remedies and the specific conditions for their
exercise contained in the Directive.



Consumers derive utility:

Uelg) = q + (1 — o) B[r — 6;] — p;.
The quality ¢ of the product follows a probability distribution in which:

For seller 1:
q1 = @ with probability a}; = 1.

For seller 2:

)@ with probability o,
= ¢ with probability (1 — aF).

q is the level of conformity or quality of the good required by the legal system,
and that g bar falls short of that level.

Assuming o}, = 1, seller 1 always offers high quality, while seller 2’s quality remains
uncertain.

Ulqn) =7 —m

The consumer’s utility from purchasing from seller 2 can be written as:

Uelgz) = azg + (1 — ofy)g + (1 — oF) B [r — 6] — pa.

3.1 Consumer Choice and Indifference Condition

A consumer is indifferent between purchasing from seller 1 and seller 2 if:

1 =aha+(1-ah)g+(1—a})8 [r— 0] —pa

Rearranging, we obtain the threshold cost level 6 at which consumers are indiffer-
ent: o
p1—p2— (1 _OfH)(q_Q_ﬁr)

51— ) '

Consumers with 6 > 6 choose seller 1, and those with 6 < 6 choose seller 2.

6 =




3.2 Demand Functions

The market demand is normalized to unity (i.e., D1(p1, p2)+Do(p1,p2) = 1). Thus,
the demand functions for each seller can be expressed as:

0—0
Dl(p17p2) = .

*|

Dy (p1,p2) =

Y

Il D

3.3 Sellers’ Pricing and Equilibrium

For convenience, define

A=(1—-ay)(@—q—pr)

and B
K =0B(1—-aF).
Then the demand functions can be rewritten as
p1—p2— A p1—p2— A
D =1 === D _ £ e 0
1(2?1;]72) I% ) 2(2717272) K

Each seller maximizes its profit:

—p— A
T = Dl(ppr) (pl - 01) = [1 - %] (pl - cl),

p1—p2— A

K (pz - 02)-

Ty = Dy(p1,p2) (P2 — c2) =
Seller 1: Differentiating 7; with respect to p;:

07r1 1

=——(p—a)+ [1

om _pn-p— Al
8p1 K '

K
Multiplying through by K yields:
—(p1—a)+ K —(pr—p2—A) =0,

or
2p1—p2—C1—A:K.

Thus, seller 1’s reaction function is:
1
pi(p2) = 5(2?2 +c +A+K)-

8



Seller 2: Differentiating m, with respect to ps:

Omy 1 pl_p2_A

= - ) + P2

ekl = 0.
8p2 K

Multiplying by K and rearranging gives:
—(p2—c2) +(p1—p2—A) =0,

p1+c—A—2p, =0,

so that
1

p2(p1) = 5(191 +c2 — A)-

Nash Equilibrium

Substituting seller 2’s reaction function into that of seller 1:

1(1

p1:§<§<p1+CQ—A)+Cl+A+K>

Multiply both sides by 2:
1
2p1 = §(p1+C2—A)+Cl+A+K

Multiply by 2:
dpy = p1 4+ — A+ 2¢1 + 2A + 2K.
Collecting terms:
3p1 = 2¢1 + o+ A+ 2K,
2+ o+ A+2K
= 3 _
Substituting pj into seller 2’s reaction function:

1 /2 A+ 2K
5(014—62—;— + —f-CQ—A).

Pl

1
p2=§(pi+02—14> =

Writing with a common denominator:

) 1<2c1+c2+A+2K+3c2—3A) 1(201+4C2—2A—|—2K>
2 = = = )
2

3 2 3

_2Cl+402—2A+2K_61+262—A+K
N 6 N 3 '

D5



Nash Equilibrium:

« 2Cl+CQ+A+2K
plz 3 )
« Cl+202—A+K
p2: 3 )

with
A=(1-a})(@—q—pr) and K =08(1-af).

At the Nash equilibrium, the threshold cost level is given by

g Pimp—(—ap)@—g—pr) _ pi-pi—A
Bl —aj) Bl —aj)’

with
and the auxiliary term

Given the equilibrium prices

261+02+A“|_2K %
- 3 and. b 3 ’

P
we can compute the equilibrium threshold as

Bl—af)  3B(1-aj)

Since total market demand is normalized (i.e., Dy(p1,p2) + Da(p1,p2) = 1), the
equilibrium demands are

g_Pi—m—A_a-o-A+K

* é* *
Dlzl—?, _D2:

| H

Finally, the equilibrium profits for each seller are given by
™ = Dy (p1 — 1),

*

™y = D5 (py — ¢2)-

10



4 Comparative Statics

We now analyze the impact of changes in the enforcement parameter 8 and the
remedy level r on equilibrium outcomes. Recall that the threshold 6* is defined
as:

gr_Pi—r—A
B —ag)

where the term A is given by:
A=(1-ap)@—q—pr),
and K = 03(1 — o). Substituting for p* and pj:

~ C1-C2-A+K
= . 1
= TR an) W

Expanding A and K:

- a—c—(1-a)(@—q—Br)+08(1—af)

0" = . 2
3(1 - o) 2
Rearrange: ~
5 €1 — C2 q—q r+0
0" = — = ) 3
3B(1—a2) 38 3 )
Since Dy = %*, we obtain:
1 a—o 7a—q r+0
Dy == — — . 4
=5 () W

4.1 Effect on the demand of an increase on [

dD2_1 C1 —C 6—2
%‘5(‘3&2(1—%@) ¥ 352)' ©)

dD2 . 1 _ C1 — Co
T (00 7) o

Differentiating:

1.
Factor out Tk

11



4.2 Interpretation

For D, to increase with 5, we require:
€1 —C

(7)

This condition should always hold and it can be interpreted that seller 1 is more
efficient than seller 2. In other words, the difference in quality compensates for
the difference in costs.

@—q) > :
= 1—a§{

Thus, D, increases with 3 if the quality gap § — ¢ is large relative to the cost
difference between firms.

This finding may appear counterintuitive at first, as stronger enforcement is gen-
erally expected to deter low-quality sellers and shift demand toward higher-quality
alternatives. However, it can be understood by considering the strategic responses
of both firms and consumers.

Stronger enforcement increases the likelihood that consumers can successfully
claim remedies when they receive a low-quality product. However, this does not
always discourage low-quality sellers. Instead, when the quality gap is sufficiently
large, stronger enforcement can make low-quality products more attractive to con-
sumers who anticipate that they can claim compensation or refunds if the product
fails to meet expectations. This safety net effectively lowers the perceived risk of
purchasing from low-quality sellers, thereby increasing Ds.

At the same time, consumers who might have previously taken the risk of purchas-
ing low-quality goods due to their lower price may now reconsider their choices.
Knowing that enforcement is strong, they anticipate that low-quality sellers are
more likely to be held accountable. However, if these sellers respond by either rais-
ing their prices (to cover the cost of frequent refunds) or exiting, consumers who
value reliability will naturally shift toward high-quality alternatives, increasing D;.

From the firm’s perspective, low-quality sellers may remain in the market by ad-
justing their pricing strategy or by leveraging the stronger enforcement environ-
ment to attract risk-tolerant consumers. If these sellers expect consumers to claim
remedies but also anticipate that some claims will not materialize due to procedural
frictions, they may still find it profitable to operate. Additionally, if enforcement
mechanisms primarily focus on financial compensation rather than product repair
and replacement, low-quality sellers can persist by internalizing refund costs within
their pricing structure.

12



At the same time, consumers who were previously deterred by uncertainty re-
garding remedies may now be more willing to engage with low-quality sellers,
knowing that they have a higher likelihood of recourse. This effect is particularly
pronounced in online marketplaces where refund policies are typically robust for a
number of reasons. For example, platforms like Amazon and eBay provide guaran-
tees that protect buyers, which can paradoxically sustain demand for lower-quality
goods. In such cases, consumers rationally choose the cheaper alternative, relying
on the platform’s policies to mitigate the negative consequences from exposure to
low-quality goods.

This trend is also visible in ride-sharing and gig economy platforms like Uber
and Airbnb, where stronger consumer protection policies do not always eliminate
lower-quality service providers. Instead, they can lead to an increase in demand for
budget-friendly options, as consumers factor in the improved enforcement when
making purchasing decisions. For example, Airbnb’s strict refund policies may
encourage more bookings of lower-rated properties, as travelers feel reassured that
they can receive compensation in case of subpar accommodations.

Thus, the observed increase in Dy highlights a nuanced effect of enforcement poli-
cies: while they enhance consumer protection, they do not necessarily eliminate
demand for low-quality sellers. Instead, by reducing the perceived risk of engaging
with these sellers, stronger enforcement can, under certain conditions, sustain or
even increase their market presence.

4.3 Effect on the demand of an increase on r

In the baseline case ¢ = 0, we now explain why the remedy level r does not affect
demand when seller 2 internalizes the expected cost of compensating consumers.

Recall the consumer utility from purchasing from seller 2:

Ue(qz) = azrg+ (1 — 0‘%{)2 + (1 —af)B(r —0) — pa.

Now, suppose seller 2 internalizes the expected compensation cost. Then this
expected cost,

(1 — aj)Br,
is added to their marginal cost. That is, define:

G =cy+ (1 —a¥)pr.

13



When computing the indifference condition between seller 1 and seller 2, we have:

g—p=a5q+(1 _O‘JQLI)Q+ (1—a3)B(r —6) — pa.

Rearranging to solve for the threshold 6:

pl—pg—(l—a%{)(q—g—ﬁr)

0= B - a3)

However, note that this expression includes r because ps is still treated as exoge-
nous. Once we replace c; with the internalized cost ¢; in the equilibrium prices,
the term (1 — a%)Br reappears in p}, and therefore cancels in the numerator:

p*_cl+262—A—|—K_cl+2[02+(1—a%{)5r]—A—|—K
2 = = :
3 3

This introduces a term 2(1 — a)fr in p}, while A = (1 — a3;)(Gg — ¢ — Ar) also
depends on 7.

Substituting both expressions into the threshold formula:
r_Pi—r—A
Bl —af)

After substituting and simplifying, all terms involving r cancel. The resulting
expression is:
G C1—C2 q—q
T38( o) 30

Notice that r has fully dropped out. Hence, the demand function becomes:
o 1 c1— ¢ 7—q 0
D;:?::( : 22 - _+_>7

which clearly does not depend on 7.

+
C«O‘I |

This result shows that when seller 2 internalizes the expected cost of compensa-
tion, the remedy level r no longer affects demand. It enters into the price decision
through seller 2’s effective marginal cost, but consumers still face prices that reflect
those internalized costs. Since the compensation value and cost cancel out, the
marginal consumer’s decision is unaffected by r.

14



The reason why the remedy level r does not affect demand—when seller 2 inter-
nalizes the expected compensation cost—can be understood intuitively: increasing
r simply acts as an increase in seller 2’s marginal cost.

More precisely, since only consumers of low type may seek remedies, and with
probability (1 — %), seller 2 expects to pay a compensation of size 7 with proba-
bility 5. Therefore, seller 2 anticipates an expected compensation cost of:

(1 —af)pr.

If this is internalized, then seller 2’s effective marginal cost becomes:

& =cy+ (1 —af)pr

From the consumer’s perspective, however, nothing changes. The price they face
includes this cost adjustment, but their expected utility also includes a benefit
from the same compensation (captured by the term (1 — a%)3(r — 6)). At the
margin, these two effects cancel out in the indifference condition.

Therefore, the consumer’s choice between seller 1 and seller 2 remains unchanged.
What changes is only seller 2’s pricing behavior to pass on the expected compen-
sation cost. In essence, remedy levels act as a marginal cost increase for seller 2,
and if internalized, they do not distort the demand function.

5 Pass-Through of Expected Remedies and Ad-
ditional Seller Costs

This section extends the baseline model by allowing seller 2 to incur an additional
per-unit cost when remedies are strengthened. Specifically, besides internalizing
the buyer’s expected compensation (1 — a%)3r, seller 2 also faces an incremental
non-compensatory cost ¢ 6r, with ¢ > 0. This term captures logistics, customer-
service, legal, diagnostic, and downtime frictions that are not directly transferred
to the consumer but that rise with the remedy level r and the enforcement strength

3.

Setup and Equilibrium with ¢ > 0

Let the effective marginal cost of seller 2 be

& =co+ (1—a%)pr+ ¢ pr.

15



The demand system and the definitions of A = (1 — a%)(G— ¢ — fr) and K =
07 (1 — a?%) are unchanged because they are determined by consumers’ expected
compensation and not by the seller’s private cost. Solving the same Bertrand game
as in Section [3| yields equilibrium prices:
or 200+ + A+ 2K o C1+28 A+ K
p = 3 ) Py = 3 .

Hence, the price pass-through of the remedy to seller 2 is

opyt 208 10A 2

1
=3 T3 = gﬁ[(l—oﬁq)+¢] —l—gﬁ(l_a%)

= B(1—a}) + 250

When ¢ = 0, the pass-through equals 3(1 — a%), i.e., one-to-one with the buyer’s
expected compensation. When ¢ > 0, pass-through strictly exceeds one-to-one by
% B, so py rises faster with r than the consumer’s protection does.

Effect on the Cutoff and D,

The indifference cutoff remains 6 = (p1 —p2— A)/(B(1 — o%)). Substituting the
equilibrium prices above yields

b _ ] — ég’ — A+ K e _ 5(’;/5 under the uniform case,
¢ - pu—

3(1—af) ’ F(éj)) for a general distribution F.

Differentiating with respect to r gives
o0, _ 0
or 3(1—a%)

<0,
since O /Or = Bl(1—a3) + ¢| and A/0r = —B(1 — oF;). Therefore,

P Dg’* - if I is uniform,

or

3
— f(@;;) m for a general F,

which is strictly negative for any ¢ > 0 and interior market split (f (67;5) > 0).
Intuitively, extra non-compensatory frictions borne by the seller amplify the price
response to r without adding consumer surplus at the purchase stage, so the thresh-
old shifts toward seller 1 and the low-quality seller’'s demand falls.

16



Benchmark and Connection with Section

Setting ¢ = 0 collapses & to cs + (1—a?%)Br and immediately delivers 06* JOor =0
and 0D} /0r = 0, reproducing the neutrality of r obtained in the baseline model.
The next section shows that these qualitative conclusions remain valid under an ar-
bitrary F' and then embeds the marketplace/liability extensions. ================x=

6 Robustness check

Let consumer heterogeneity in enforcement or claiming costs be distributed accord-
ing to an arbitrary cumulative distribution function F'(#), with density f(0) > 0
on its support. No shape restriction beyond absolute continuity is imposed.

Consumers compare expected utilities between the two sellers. For seller 1, the
expected utility is
Ur = Ela1] — p1,

whereas for seller 2 it is
Uy = Elgo] + (1 — a3)B (r — 0) — ps.

The indifference threshold 6 is defined by the condition U; = U,. Solving this
equality gives

(1— C@{)B (r— 5) = Aq+ (p2 — 1), Aq = E[qi] — E[gz] > 0.

Demands then correspond to the share of consumer types on each side of the cutoff:

Dy=F(f), Dy =1-F(@).

From the threshold expression

_Ag+(p2—p1)
(I—aj)s

we compute comparative statics. Differentiating with respect to g yields
90 _ Aq+ (pr—p)
o (1-aj)p*
and differentiating with respect to r gives
00
or

0=r

1.

17



Proposition 1 (Demand-Agnostic Direction of Effects). Assume an interior
market split (i.e., f(#) > 0) and that Ag+ (p2 — p1) > 0, meaning that the high-
quality seller retains a net advantage at posted prices. Then

0D, - 00 0D, - 00

2 _ v >0 = = f(0)= = f(§) > 0.
Remark (role of ¢). The result above abstracts from cost pass-through. If seller 2
bears additional per-unit costs ¢ 5r (Section , the derivative with respect to r
acquires a negative component via prices:

0Dy _ 00 ¢
W_fw)ar B f<9)3(1—042)'

H

Thus, the neutrality result (0Ds/0r = 0) is recovered when ¢ = 0, whereas % <0
for any ¢ > 0.

Hence, stronger enforcement () and higher remedy (r) shift demand toward the
low-conformity seller, regardless of the shape of F(-).

Intuition. Both § and r compress effective vertical differentiation by insuring
consumers against non-conformities. This moves the indifference cutoff 6 upward,
thereby increasing Ds.

Best responses rely on the slope of the demand share with respect to own price:

oD, f(B) oDy f(0)

) (1—a%)p’ Ops (1—a%)B

The first-order conditions (for an interior equilibrium) imply generalized Lerner-
type rules:

— 2 2
p1— = —(1 OEH)B Dy, P2 —Co— Ro = —<1 f(%;l)ﬁ

The term ko represents the expected remedy cost per unit for seller 2:

D,.

(1 — o) E[payout|claim] - Pr(claim), seller-liable,

Rog =
0, platform-liable.

Under a uniform distribution F on [0, 4], the density is f(f) = 1/8, so the Lerner
margins reduce to (p; — ¢;) = KDy and (py — ¢ — ko) = K Dy, with

K =(1-a3)30.
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These coincide with the closed-form expressions derived in the paper. More gener-
ally, for any F', the qualitative conclusions about how g and r reallocate demand
and compress perceived quality differences remain unchanged.

The same reasoning extends beyond share-based cutoff demand systems.

In a logit model with taste shocks ¢;, the mean utility of seller 2 shifts by (1 —
a?)B(r — ), so the choice probability s, increases in 3, regardless of the scale or

independence-of-irrelevant-alternatives structure.

In a CES or isoelastic framework, the term (1 — a%)3(r — 0) acts as a quality
shifter. The Marshallian demand for seller 2 is therefore increasing in this shifter,
and thus also in f.

Conclusion. Whether demand is share-based via a cutoff F'(-), modeled through
a discrete-choice logit, or specified with CES preferences, the sign of the effect of
enforcement strength # and remedy size r on the low-quality side is invariant.

The core mechanism is the single crossing of utilities in 6 and the fact that enforce-
ment intensity £ and remedy r both enter as additive protection for the low-quality
side.

All main results follow: demand shifts toward the lower-quality seller, and the
pricing formulas scale with ((1 — a%)3)/f(0), regardless of the distribution F' or
the demand specification (logit, CES, or cutoff).

When remedies are internalized by seller 2, the parameter r operates primarily
through costs and prices rather than through preferences. This property also
holds independently of the demand specification.

Generalized Lerner margins with fees and x,:

(I1—7)pp—cn—t = K(1—1)Dy, (1—=7)py—co—t—ky = K(1—7)Ds.
These hold at the interior Bertrand equilibrium and will pin down the profit split.
Seller profits (use FOCs):

m=Di((1-7)p1 —c1 —t) = K(1—-7)D3,
T =Ds((1 = T)p2 — c2 =t — k2) = K(1 — 7)Dj.

Platform profit (fees minus liability):

p = 7(p1 D1 + paDo) + (D1 + D3) —E A Dy .
ad valorem per-unit liability
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cj+1t+1{j:2}/12+
1—7

KD;:

e

Substitute p; =

HPZTK(D%—FDS)—F (Cl—l-t)Dl—l-(CQ—Ft—l-/ﬁlg)Dg]+t—€)\2D2

1—17

Recall ko = (1 — &) As.

Let total industry profit be II = m; + 79 4 [Ip. Define shares

™ 9 Hp

= = SPEH’

ﬁ, SQZﬁ, 81+82+8p:1.

Using previous expressions:

m=K(1- T)D%, o = K(1 — T)DS,

IIp = TK(D% + D%) + 1# (1 +t)D1+ (o +t+ (1 — £)>\2)Dz] +1t—ENDs.

Implications.

D2
o Secller-side split depends only on shares: o (—1> :
9 DQ

e Platform wvs. sellers: increases in [ (larger K) raise all quadratic terms o

K DJQ-; platform additionally earns on ad valorem margin oc 7 but may pay
EXoDs.

e When ¢ is small (seller-liable), higher 3 tends to raise sp via 7K (D? + D3)
and the fee base; when ¢ is large (platform-liable), the liability term can
offset or overturn the gain.

(A) Seller-liable remedies (£ =0, ke = \y):

HPZTK(D%—FD%)—Fi <C1+t)D1+(CQ+t+)\2)D2:| + 1.

Platform gains from: higher § (via K and often D,), higher ¢, and larger fee base;
no liability drag.
(B) Platform-liable remedies ({ =1, ko = 0):

[lp = 7K (D} + D3) + 1i—7 [(cl +1t)Dy + (ca +t)Da| +t — Ao Ds.
Trade-off: higher 8 expands fee base and K but also raises expected payouts Ay Ds.

Less vertical differentiation = more seller competition.
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e Via (3, r), standards, and disclosure, the platform compresses perceived gaps
= lowers price dispersion, raises Dy, and increases K(D? + D3).

e With volume-sensitive monetization (¢ > 0 or ads/subscriptions), compres-
sion typically increases I1p; under platform liability, choose (8, 7) to balance
fee-base gains against Ay Ds.

Comparative statics on shares.
e s, rises in f when 0Dy /05 > 0.

e sp rises if the marginal fee-base gain exceeds marginal liability:

Ollp
- >
o8 =

T

1—171

J/

0 T%[K(DerDg)]Jr

VvV
fee-base effect

7 Legal Remedies

The EU Sale of Goods Directive (2019/771) establishes remedies for consumers
acquiring non-conforming goods. These remedies aim to ensure that consumers
are adequately compensated when a product fails to meet the promised quality
standards. The Directive outlines three types of remedies: repair or replacement,
price reduction, and rescission with total refund

Pass-through considerations. Building on Section [5 remedies differ in how likely
they are to generate ¢ > 0 (non-compensatory seller-side frictions). Two cases
stand out as particularly prone to ¢ > 0: (i) repair or replacement, where removal
and reinstallation at the consumer’s premises, logistics, diagnostics, and shipping
create extra costs on top of the buyer’s expected payout; and (ii) expectation dam-
ages, where ex ante uncertainty, evidentiary burdens, and professional/legal fees
increase per-unit costs beyond the transfer to the buyer. When ¢ > 0, strengthen-
ing r reduces Dy (Proposition , disproportionately affecting low-quality sellers.
By contrast, price reduction typically entails ¢ &~ 0, so its main effect is to raise con-
sumers’ expected compensation without materially increasing sellers’ operational
frictions. footnoteAlthough it is a debated issue under Directive 2019/771, we
assume that sellers cannot charge consumers for the use of non-conforming goods
and thus termination or rescission involves full refund. See Arroyo and Schulze
(2025)., to which general Contract Law of the Member States EI add ezpectation

2Recital (61) of Directive 2019/771 provides that liability for damages are an essential com-
ponent of the legal regime and consumers should be made whole through damages compensation.
Recital (18), however, entirey defers this matter to the Member States
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damages. In the following sections, we examine the implications of each remedy
within the context of our model, highlighting their effects on market dynamics,
consumer behavior, and seller incentives [

1. Repair or replacement

Repairﬂ involves the seller fixing the non-conforming good, bringing it up to the
agreed standard of quality. In practice, this remedy is often preferred by sellers
because it may entail lower costs than some other remedies, such as providing a
replacement or issuing a full refund. It may also be more desirable socially due to
sustainability concerns.

Under the Sale of Goods Directive, when a firm is required to repair or replace a
good, it must also bear the cost of taking back the defective item. Additionally, if
the goods were installed by the consumer, the firm must cover the costs of removal
and re-installation at the consumer’s premises (e.g., tiles or building materials used
in construction, or a heater connected to a heating pipe system). This obligation
may increase the cost to the manufacturer of providing repair or replacement
remedies, and may lead to a discrepancy between the ex ante cost forecasted
by the manufacturer (i.e., the expected cost of repair plus the expected cost of
removal and re-installation) and the actual benefits received by each consumer.
Some consumers—such as those with lower verification costs or less expensive
removal and re-installation—will benefit less from the manufacturer’s coverage.
This may make g¢» sellers more attractive to f consumers, and could also introduce
distributional disparities among consumers.

Repair can be interpreted as a modest increase in r, making them less costly for
firms compared to full refunds or compensation of all harm to consumers. Despite
being a milder form of consumer protection, repair still increases the overall de-
mand for low-quality sellers. This follows directly from the model: an increase in
r, compared to existing levels of repair or other remedies, raises Dy, which includes
demand for low-quality sellers. Since repair provides some recourse to consumers
but at a lower cost than other remedies, it makes low-quality products more at-
tractive without drastically increasing operational costs for sellers.

For low-quality sellers, offering repair remedies leads to more claims, but since

3Throughout the model we have assumed that the producer of high quality, ¢1, has no risk
that the product it handles results to be non-conforming. Hover in this section, we relax this
assumption and consider that in reality the probability of ¢; satisfying the upper bound is not 1,
and there is always some risk that the product of company 1 may be considered non-compliant.

4We focus on repair here, although our main arguments would also apply mutatis mutandis
to the other prime remedy under Directive 2019/771, namely product replacement
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repair is generally cheaper for them than full refunds or replacements, these sell-
ers can continue operating without significantly altering their pricing structure.
Consumers, knowing that they have access to repair, become less concerned about
purchasing from low-quality sellers, thereby increasing demand for their products.
High-quality sellers also face some remedy claims, but since their defect rates are
lower, the relative impact on their costs and pricing is clearly smaller.

Because repair is a weaker remedy compared to full refunds or replacements, its
introduction does not drastically alter the competitive balance between low- and
high-quality sellers. Instead, it sustains or even increases demand for low-quality
sellers, as consumers factor in the availability of repairs when making purchasing
decisions.

2. Price reduction

This remedy allows consumers to keep defective goods but receive a partial refund
based on the difference between the product’s actual quality and its expected qual-
ity. Because consumers still derive some value from the product, price reduction
mitigates the negative consequences of purchasing low-quality goods without fully
reversing the transaction. As a result, it increases demand for low-quality sellers,
though to a lesser extent than more generous remedies like full refunds or damages.

From the seller’s perspective, price reduction is a more attractive remedy com-
pared to others, including repair. Sellers do not have to incur the costs of fixing
the product, and they retain part of the sale price. This makes price reduction
particularly beneficial for low-quality sellers, as it allows them to compensate con-
sumers at a lower cost while continuing to sell lower-quality products. However,
because the compensation is only partial, consumers still bear some of the quality
shortfall, making this remedy less influential in sustaining demand for low-quality
sellers than more generous remedies.

Unlike the repair remedy, which directly imposes costs on sellers to restore product
functionality, price reduction primarily alters consumer perceptions of risk. By
compensating buyers while allowing them to keep the product, it reduces hesitation
toward purchasing lower-quality goods, but this effect is weaker than in cases
where full repair or replacement is offered. Consumers still face some downside
from receiving a lower-quality product, which limits the extent to which demand
for low-quality sellers increases.

Overall, price reduction provides a softer reinforcement for low-quality sellers com-
pared to repair or full refunds. While it allows them to remain competitive by
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adjusting their prices and incorporating expected remedy costs, it does not sus-
tain demand for low-quality sellers as strongly as more stringent remedies. Since
consumers still retain the defective product, their willingness to engage with low-
quality sellers is tempered by the fact that they do not receive a fully functional
good. As a result, while price reduction sustains low-quality sellers, its impact is
milder compared to other remedies.

3. Total Refund

Total refund involves the seller fully reimbursing the consumer for the purchase
price, with the consumer returning the non-conforming product. This remedy is
clearly more stringent than others, imposing the highest cost on sellers, as they
must refund the entire price while also losing the sale and reclaiming a defective
product that may have little to no resale value. Thus, this remedy does not
depend, as to how much it costs to sellers and benefits consumers, on the relative
seriousness of the defect, although the remedy is not available for minor defects
(art. 13.5 Sale of Goods Directive).

The total refund remedy differs from the repair and price reduction remedies in
that it significantly reduces the risk associated with purchasing low-quality goods.
Unlike repair, which requires consumers to accept a corrected version of a defec-
tive product, or price reduction, which offers only partial compensation, the total
refund guarantees that consumers are not financially worse off when purchasing a
low-quality product. This assurance can lead to increased demand for low-quality
sellers, as consumers feel more comfortable making riskier purchases, knowing they
can get their money back if needed.

For low-quality sellers, while total refunds impose higher costs—since they must
fully reimburse dissatisfied consumers—these sellers may remain viable by adjust-
ing their prices or taking advantage of procedural frictions that prevent all con-
sumers from claiming refunds. Additionally, if a significant portion of consumers
does not go through the refund process due to inconvenience or effort, low-quality
sellers can still generate revenue from those sales that do not result in a return.
This is particularly relevant in industries where returning products is costly or
logistically complicated for consumers.

As a result, while high-quality sellers also offer refunds, they are less affected by
return claims due to their superior product quality. However, the more stringent
nature of the total refund remedy does not necessarily drive low-quality sellers out
of the market. Instead, it may encourage more consumers to purchase from them,
knowing they have a full exit option if the product does not meet expectations.
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4. Expectation Damages

Expectation damages compensate consumers for the difference between the ex-
pected utility of a conforming product and the actual utility derived from a de-
fective one. Unlike repair, price reduction, or total refund, expectation damages
may account for a broader range of losses, including lost value, inconvenience, and,
in some jurisdictions at least,other subjective harms. This remedy is designed to
fully restore consumer satisfaction but introduces challenges in quantification and
enforcement.

For non-compliant sellers, expectation damages create a penalty that varies with
the severity of non-conformity (similarly, but to a larger extent, than price reduc-
tionﬂ, and differently from full refund or replacement). The greater the quality
deviation, the higher the compensation required, making this a more flexible en-
forcement mechanism and also a remedy that increases the total cost difference
between both types of sellers as quality differentiation increases, making the pos-
itive impact of § on Dy smaller. However, the difficulty in precisely determining
expectation damages may reduce their deterrent effect, particularly when enforce-
ment () is weak.

The enforcement strength (f) plays a crucial role in how effectively expectation
damages impact non-compliant sellers. As [ increases, the likelihood of consumers
pursuing expectation damages also rises. In our model, higher enforcement can
increase the threshold 8* under certain conditions. However, unlike the total re-
fund remedy, where the financial cost to the seller is clear and fixed, expectation
damages depend on a harder assessment of the consumer’s loss. This introduces a
level of uncertainty, as sellers face penalties that vary based on the perceived sever-
ity of the defect, which may not always be accurately determined. Consequently,
the effectiveness of expectation damages depends on both the predictability of en-
forcement and how well the penalty reflects actual losses.

The remedy level (r) also plays an important role in how expectation damages
affect seller behavior. If the remedy level is too low, expectation damages may re-
semble a price reduction, providing only a modest compensation for the defective
product. This could fail to significantly alter seller behavior, as low-quality sellers
may not feel sufficiently penalized. On the other hand, if the remedy level is set
too high, expectation damages could essentially act like a total refund.

Unlike the total refund remedy, which can sustain demand for low-quality sellers

®See Schweizer (2015).
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by allowing consumers to return products and recover the full purchase price, ex-
pectation damages do not provide a guaranteed full reimbursement. Instead, they
introduce some uncertainty regarding compensation, making consumers more hes-
itant to purchase from low-quality sellers if they anticipate difficulties in claiming
or receiving appropriate damages.

Expectation damages are a useful tool, especially in cases where the quality devi-
ation between products is large. As 3 increases and the likelihood of consumers
claiming expectation damages rises, this remedy becomes particularly effective in
markets where there are significant quality gaps between low and high-quality sell-
ers. In such markets, low-quality sellers benefit more from expectation damages
because consumers feel more secure knowing they will receive compensation if the
product is defective, assuming that consumers may expect that sellers will actually
be able to face the required level of damages. This sense of security is particu-
larly important in markets with substantial quality differences between products,
as consumers are more likely to tolerate lower-quality goods when they have a
clear path for redress. While high-quality sellers may still be able to absorb com-
pensation costs, low-quality sellers can leverage the expectation damages remedy
to maintain consumer demand, as the compensation mechanism reduces the per-
ceived risk of purchasing from them. However, in cases where quality differences
are small or enforcement is weak, expectation damages may not substantially alter
market dynamics.

8 Some Policy Implications

The theoretical framework developed in this paper provides a useful lens through
which we can analyze real-world differences in return policies and product qual-
ity assurance across major online marketplaces, such as Amazon and AliExpress.
Both platforms operate at a global scale but exhibit markedly different approaches
to consumer protection, remedy enforcement, and sellers’ compliance. These dif-
ferences lead to distinct market outcomes, particularly in terms of the prevalence
of high- versus low-quality sellers and the ease with which consumers can claim
remedies for non-conforming goods. For further details on these policies, users
can visit Amazon’s official return policyﬁ page at Amazon Returns & Refunds and
AliExpress’s dispute and refund process at AliExpress Buyer Protection]|

6See https://www.amazon.com/gp/help/customer/display.html?nodeld=GKM69DUUYKQWKWX7
"See https://sale.aliexpress.com/__pc/ym1QYdCzjk.htm?spm=a2g0o.buyer_
protection_detail.(0.0.60a7KEd8KEd8vd
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8.1 Return Policies and Enforcement

Some platforms, like Amazon, are well known for their strong consumer-friendly
return policies, which often include generous full-refund remedies, straightforward
returns, and, in many cases, no-cost return shipping. Sharp enforcement mecha-
nisms, as our model predicts, may lead to an increase in the demand for low-quality
sellers. This is because more stringent remedies, such as full refunds, make con-
sumers feel more secure when purchasing from sellers that may offer lower-quality
goods, knowing that they can expect compensation if the product does not meet
expectations. These protections reduce the perceived risk for consumers, making
them more willing to accept lower-quality products, which increases the demand
for low-quality sellers. This is specially so when the remedies do not greatly differ
depending on the severity of the non-conformity.

In contrast, other platforms, like AliExpress, have a more lenient approach to seller
compliance, with return policies that vary widely depending on the seller and prod-
uct category. While AliExpress does provide some buyer protection, enforcement
is weaker and more decentralized compared to Amazon. Many sellers opt for reme-
dies that resemble “price reduction” or “repair” rather than full refunds, as the
cost of issuing a refund (including return shipping costs) may outweigh the benefit
of retaining customers. This lenient approach may result in higher demand for
high-quality sellers. When consumer protections are weaker, they are less likely to
benefit from compensation or remedies, and the risk of purchasing defective goods
becomes more apparent. Consumers are therefore more inclined to seek out high-
quality products that are less likely to be defective and come with fewer associated
risks. This shift leads to a greater preference for high-quality sellers who can offer
superior products with fewer potential issues.

These differences create diverging market structures. On Amazon, the market
would be more favorable to low-quality sellers. The comprehensive protections
provided to consumers make them more willing to purchase from low-quality sell-
ers, as the risk is mitigated by the strong remedy options. However, on AliEx-
press, with weaker enforcement and less stringent remedies, the demand would
shift toward high-quality sellers. Consumers are less confident in purchasing from
low-quality sellers without sufficient protection mechanisms, leading them to pre-
fer higher-quality goods from sellers who can better meet their expectations.

From a regulatory perspective, this comparison highlights the effect of enforcement
(B) and remedy levels (r)—whether imposed by regulators or voluntarily adopted
by sellers. Higher remedy levels and stronger enforcement mechanisms may lead
to a situation where low-quality sellers are able to thrive even more, as consumers
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feel more protected against the risks of defective goods. These remedies may help
sustain a market where low-quality sellers are competitive, especially in industries
where price is a more significant factor than quality. On the other hand, in mar-
kets with more lenient enforcement and weaker remedies, high-quality sellers can
benefit from a more reliable customer base, as consumers seek less risky products.

While stronger consumer protection mechanisms improve market outcomes for
consumers, policymakers must also consider the unintended consequences for low-
quality sellers. Striking the right balance between remedy stringency and market
accessibility is crucial for maintaining competition and overall market efficiency.

9 Conclusion

The analysis of remedies within the framework of the EU Sale of Goods Direc-
tive (2019/771) provides important insights into how different types of remedies
affect consumer behavior, seller incentives, and market dynamics. We show that
each remedy—whether repair, price reduction, total refund, or expectation dam-
ages—has varying impacts on the prevalence of low-quality sellers in the market-
place.

Our model reveals that remedies with high r, such as total refund, may actually
increase the demand for low-quality sellers. These remedies provide consumers
with stronger compensation mechanisms, making low-quality goods more attrac-
tive due to the reassurance that consumers will receive a good outcome even when
goods are defective. This can lead to a greater presence of low-quality sellers in
the market, even though such remedies are generally associated with higher en-
forcement levels (53).

Policymakers must carefully balance consumer protection with market accessibil-

ity, ensuring that remedies do not disproportionately favor low-quality sellers while
still maintaining a competitive and consumer-friendly environment.
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