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Context and terminology

@ Context Dominant digital platforms frequently host own and rival
specialised services/platforms within their core, dominant platform

@ Mediated and direct channel The rival platform typically sells not only in
this “mediated channel” (i.e., on the dominant core platform) but also in a
“direct channel” (e.g., its own webpage or app)

@ Tying The dominant core platform might better integrate, or give more
prominence to, its own specialised service

@ Demotion The core platform might also hide, eliminate, make less visible,
or deny interoperability to the rival service

@ Self-preferencing Tying and demotion are two forms of what EU
competition law calls “self-preferencing”

@ Aim of the paper We study the effects of such practices
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Outline

Motivating antitrust cases
@ Main mechanisms and anticipation of results

@ A reduced-form model

An application, to study welfare effects

Discussion and extensions

@ Summary and policy implications
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Google Shopping

After seeing the success of
Comparison Shopping Sites (CSSs)
Google introduced Froogle, always
ranked much lower than rivals by
Google algorithm

Tying G. decided to leverage power
of Google Search, and placed
prominently own (renamed)
comparison shopping service

Demotion Google introduced a new
algorithm version which demoted all
rival CSSs, but not Google Shopping

Abuse Google fined EUR 2+ billion,
upheld by both General Court and
Court of Justice
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Facebook Marketplace

— Tying Meta favoured its online
classified ads service — OCAS ..
Facebook Marketplace, where users ° Fac.epoo.k Marketplace's jewel
can buy and sell goods, to its notifications
personal social network Facebook,
through default advantage, jewel
notifications, exclusive use of the
showcase unit

— Abuse Nov. 2024: The EC fined
Meta EUR 800 million fine. It also
imposed to stop the "tying” that
exposed all Facebook users to
Facebook Marketplace

— Rival OCASs (Vinted, Subito.it, etc.)
may be foreclosed as the tie gives
Facebook Marketplace a substantial
distribution advantage which
competitors cannot match.
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Microsoft Teams

— Tying Microsoft tied SaaS
(Software-as-a-Service)
Communications and Collaboration
Solutions with its SaaS productivity
applications (e.g., Outlook, Word, @ Microsoft Teams: markets
Powerpoint, Excel) included in Office
365 and Microsoft 365 for business

customers FUNCTION | MICROSOFT | GOOGLE OTHER
— Demotion Interoperability limitations HES | BB
. , .. Productivity Wt o bt | Docs Swets Sdes
between Microsoft’s productivity apps
licati Outlook, Word & ™
applications (e.g. Outlook, Word) - -
and communication and c ]
X ollaboration * @ (]
collaboration tools that compete . and Q 200m
with Teams ommunication | oo e Meet % webex

< Abuse concerns September 2025:
EC closed investigation with a
Commitment decision (Microsoft
offered remedies)
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Meta Al

@ Tying of Meta Al in WhatsApp

— Tying In Spring 2025, WhatsApp

includes Meta Al and gives it 1820 v
prominence. Other Al chatbots can =0
only be accessed as chats Chats

— Demotion In October 2025, Meta A1) unesd | Bhourites | Growps |+
announced that it prohibits Al 5 enived :
providers from using a tool allowing P s

businesses to communicate with
customers via WhatsApp

asterday

asterday

®
< Abuse concerns and interim
measures Italian CA is investigating &
tying, and immediately imposed [} \ esterdy
interim measures on interoperability. ) -
December 2025: EC opened @ —
investigation

an —
© WO e P
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What we do: a novel channel for consumer harm

Tying gives rise to a trade-off for welfare

+ Tying benefits the dominant platform by reducing search or
inconvenience costs for its users in the mediated channel. It also
shifts demands away from the rival on this channel

— This might create a negative externality on the rival's direct
channel, via different mechanisms (e.g., within- or cross-group
network effects)

— Under certain conditions (e.g., direct channel and competition matter
enough), adverse effect dominates thus reducing overall CS and W.

Demotion: no such trade-off, both direct and indirect adverse effects
— Demotion harms users on the mediated channel

— It also harms users in the rival firm's direct channel
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A Reduced-Form Model: Market Structure

@ Two firms, 1 & 2, and two markets, A & B.
@ Market A (Primary): Firm 1 is a monopolist with
platform Al (e.g., Search Engine or a Social Network).

@ Market B (Specialized): Firm 1 and Firm 2 compete
Al's Users B2's Users with their specialized platforms (B1 and B2) (e.g., CSS,
(mediated ch.) (direct ch.) marketplaces).

- Users: two access channels

i) Mediated channel: Al users can access both B1, B2.

> Firm 2 pays an (exogenous) access fee a > 0 to
sell on the core platform Al

ii) Direct channel: a separate group of users can access B2
directly (e.g., via app).

- Sellers: they can multi-home (i.e., sell on both B1 and B2)

@ Cross-network effects: the more users in BJ the higher
sellers’ utility — higher participation

Sellers

@ and the more sellers the higher the utility for consumers
in BJ — higher demand

@ Sellers have to pay cost r; to the specialised platform BJ
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A Reduced-Form Model

Key Parameters:

- Convenience benefit b, for using BJ on primary platform Al (prominence,
salience, accessibility, etc.), when accessing specialized service BJ.

Tying

We model tying as increase in the convenience benefit for platform’s own service,
by

— (e.g., prominent placement that makes B1 easier to access for Al's users)

< This provides a direct benefit to Al's users who choose B1.

Demotion
We model demotion as a decrease in the convenience benefit for the rival, bs.

— (e.g., degradation of access that makes B2 harder to access for Al's users)

< This provides a direct harm to Al's users who choose B2.
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A Reduced-Form Model: users

Assume the following system of the demand functions:

aim = fim(b1, ba, s1, 52
Gom = fp(b1, b2, s1, 52

)
)

920 = afp(s2), (3)

where for i,j = 1,2 and i # J:
9qim/0b; >0, 9dqim/0bj < 0; (4)
9qim/0si > 0, dqim/dsj < 0. (5)

b1 and by are convenience benefits
s1 and s, are total number of the sellers
« is the weight of the direct channel

As s, enters both channels, the two markets inter-related.

Consumers pay no monetary price to use B1 and B2
o <& = E Dae
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A Reduced-Form Model: sellers

We assume that sellers multi-home, and that:

si=G(mqi(:)—r), for i=1,2, (6)

@ where g1 = qim and q2(-) = qam(+) + qa0(-)
@ m is the mark-up a seller earns
@ fixed fee r; paid by sellers on specialised platform i

@ G(+) is increasing and weakly concave

Substituting s; and s, into the demand equations yields:

qiv = fAm (b17 by, G(gim, 1), G(gam + q2p, f2))7 (7)
Gom = Fom (bh b2, G(qim, ), G(qam + qap, r2))7 (8)
Gop = Oéf20<G(CI2M + q2p, Fz))- 9)

For a unique and stable equilibrium q* = (g1, @51, Gop):
oG 9fim 0G [ Ohum Ofp
— o 1.
8q1 651 <4 8QQ ( 852 “ (952 ) =

=] 5
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A Reduced-Form Model: Demand functions

Assuming these conditions hold, the reduced-form demand functions are:
Qv = Y1m(b1, b2, r1, 12, @)
Qm = Yam (b1, b2, r1, 12, @) (12)
Qap = Yap(b1, b2, 11, 12, @). (13)
@ « enters in Qxp because it affects the quantity both directly (as a multiplier) and
indirectly (by altering the equilibrium seller participation sy ).
@ The comparative statics follows that of the original demands, e.g.:
» Q1 increases with b; and decreases with b, and fee .
» Qi decreases with o, while Qop and Qsp increase with «.

Substituting into the sellers’ functions gives the ‘equilibrium’ seller participation:

S = G(mQu() = n),

(14)
S = G('T'QzM(') + mQp(+) — r2>, (15)
o S = =z 9ac



A Reduced-Form Model: Profit maximization

Firms choose fees r; to maximize their profits:

m = nS1(Qim, n) + aQom, (16)
T2 = RS(Qem + Qap, 1) — aQapm. (17)

The Nash equilibrium fees (r{, ry) are determined by the system of FOCs:

(971'1 oG an/\/l 0G 802,\/,

L — — =0, 1
on = n (0(]1 on - 0I’1> e on 0 ( 8)
om 0G [(0@am 0@ap 0G 0@y

—= = — — | - = 0. 1
afz 52 tr |:OQQ ( 0r2 (9!’2 > - 0r2:| . 0r2 0 ( 9)

We assume (some sufficient conditions on primitives ensure these assumptions):

%m; _ 8Pm Pm  Pm Pm
° é)r/.§ <0and A= (’)rl§ (’)r2§ Ondr, Ondn > 0.

@ Own effects dominate cross-effects.
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Results (comparative statics)

Lemma 1. Effect of tying on seller fees

Under certain conditions (fees are strategic substitutes; or they are strategic
complements and strict diagonal dominance is assumed) =

Tying increases Firm 1's fees, r{, and decreases Firm 2’s, r;.

Tying increases convenience benefit: b; 1

= B1 is more attractive to consumers and B2 less: g1y T, gom |

= sellers participation is affected: S; 1, S» )

= Firm 1 (resp. 2) has incentive to raise (resp. lower) fees: r1 T, 2 |
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Prop. 1. Effect on equilibrium seller participation and quantities
If direct demand effects are stronger than price-induced effects, tying leads to:
i. higher seller participation in B1 (S5 1), lower in B2 (S5 )

ii. higher quantity for B1 (Q;,, 1), lower quantities in both channels for
B2 (@ 4 @p ).

@ Tying directly increases B1's demand and raises seller participation, S1 (which
feeds back into Qim)

@ Lower demand for B2 spills over to users in the direct channel, via lower S2 —
both @3, and @Q5p fall, and so does S5

direct effect cross-side network effect
* ’-A-\ * *
dQiy _  Ofim Ofim dS{ | Ohfm dS; (20)
db1 6b1 651 db1 652 db1 ’
dQsy _ Ofwm Ohm LSf Ohm ﬁ dQp aafw LS; (21)
db1 o 8b1 851 db1 652 db1 ’ db1 o 852 db1
——
direct effect cross-side network effect cross-side network effect

@ Mediated channel demand rises, unless the fall in S; is very strong
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Proposition 2. Profit effects of tying

@ If the above conditions hold, tying leads to an unambiguous decrease in Firm 2's
profit.

@ If the access fee a is sufficiently small, tying is profitable.

@ (Imperfect rent extraction is the reason behind tying: if a is high enough, platform
1 prefers to raise income from platform 2's sales)
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An lllustrative Example: Hotelling Model

Specific functional form model to evaluate the impact of tying on
consumer surplus and welfare

@ Consumers are uniformly distributed on the real line.

@ Mediated channel (users on Al uniformly distributed with unit density)
> users access market B either via Bl (located at 1 = 0) or B2 (at L = 1)
> their utility is Um(0) =1+ by +ws; —t |1, — 0|

* sy sellers on platform BJ, w: network effect from sellers to buyers

@ Direct channel (users distributed with density «)
> their utility is Up(f) =14+ ws, —t |1 —6 |
> relative size of the direct channel: o > 0

@ Sellers:
> there are M sellers, heterogeneous w.r.t. fixed cost k, uniformly distributed
on [0, K]:
S =mQ—r—r, J=12 (22)
— Sellers with k < mQ, — ry participate, so:
SJ:M%, J=1,2. (23)
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lllustrative Example: CS, SS and W

(by=b=02 m=04,t=2 M=5 K=4, a=003)

dacs
db

Figure: As w increases from w = 0.5 (solid) to w = 0.7 (dotted) — namely,
cross-side network effects are stronger — tying tends to be more detrimental

@ Tying is profitable (dIMi/dby > 0)
@ Tying decreases CS and W when
> the direct channel is large (high «): the negative externality on a large direct-user

base outweighs the convenience benefits for mediated-channel users
> competition is intense (low t): tying hurts B2 more
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An extension: within-group network effects with users
paying a price to use specialised platforms

@ Real-line Hotelling model (as before)

@ Platform BJ (J = 1,2) offers services
directly to final users (i.e., no two-sided
market), at a price px

@ There are network effects across channels

e @ (Arguably fitting better the Meta Al and
Microsoft Teams cases.)

@ No investment

[ Al's Users ] { B2's Users }

(Mediated channel) (Direct channel) = We obtain the same qualitative results:
tying gives rise to a trade-off, with
consumers in the direct channel being
harmed
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Other mechanisms

@ In our model B1 and B2 compete in the mediated channel and B2 sells in a
direct channel

@ Tying shifts demand in the mediated channel from the rival to the dominant
platform'’s service (— qim T and gam )

@ Mechanisms which might transmit this “shock” to the direct channel:

> If — like here — there are network effects across channels, or scope
economies — q5p | — negative externality on the direct channel

» If B2's incentive to invest depend on the sum of profits in both
channels — x5 | — negative externality on the direct channel

> If B2 sets uniform prices across channels — p5 | — positive externality
on the direct channel (if price discrimination, neutrality)

@ Net effect of tying depends on interaction of such mechanisms with the
‘direct’ positive effect on users in the mediated channel
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Summary and Policy Implications

© Platform tying creates a trade-off: direct convenience benefit for some users
vs indirect harm via network effects.
> Adverse net effect if the rival's direct channel is large (but effect is non-monotonic)

@ Demotion (b, ) creates no such trade-off. net harm in the mediated
channel plus indirect harm via network effects — unambiguously detrimental

© Common access (or non-discriminatory) policy (b1 1, and b, 1) raises seller
participation and quantities for both platforms — unambiguously beneficial.

@ Policy Implications
> Practice such as demotion or denial of interoperability by dominant firms should be
prohibited absent objective justifications
> Little support for a per se prohibition of tying, but indeed risk that tying tilts the
level-playing field
> Behavioural remedies would help: if tying (i.e., b1 1), oblige the gatekeeper
platform to raise by as well
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Thank You!

Madio, Manenti & Motta Platform Tying and its Effects June 2026 23 /23



