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Two motivating facts on (the emergence) of digital ecosystems

|. The emergence of digital ecosystems.
« Firms like Google or Microsoft offer a wide variety of services.

« Often grow by acquiring smaller firms that offer new services.

II. Ecosystems often steer consumers towards their own services.
« Set predetermined defaults (e.g., Bing on Edge).

« Use recommendations, rankings, visual cues to direct attention.

Today: develop a theory of ecosystems connecting both observations.
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(Cross-market) Steering is ubiquitous

Windows — Microsoft Edge — bing*/ MS Outlook* / LinkedIn* /...
Google Search — YouTube* | Google Flights* / Google Maps* /...
Shazam* — Apple Music* | Google's alternative — YouTube*

Facebook — WhatsApp* [ Facebook Messenger / Instagram*

* Service has been added to the product line through a takeover (or is based on one) .
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Steering is consequential

Vast literature in behavioral economics documents the significance of
defaults and choice architecture: Madrian and Shea (2001), Choi et al (2004),
Johnson and Goldstein (2003), Thaler and Sunstein (2008), Altmann et al. (2018), ...

Policy concern: antitrust cases and regulation (e.g., DMA) that limits

the steering of digital gatekeepers to own products.

Evidence for dramatic steering effects in digital markets:

« In 2021 Bing's US market share on Edge was almost 80%, yet
less than 5% on browsers where Google was default.
« Google pays ~ 36% of all of its ad revenues on Apple devices to
be the default search engine (roughly, $18-$19 billion per year).
+ Despite data and network effects.

« Internal documents/testimony/ ... highlight “power of defaults.”

» Apple Maps became the dominant iPhone maps application.
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A theory of digital ecosystems based on cross-market steering

I. The emergence of ecosystems:

« Cross-market steering: incentive to grow + takeover discounts.
« Market leaders in “access-point” markets grow into ecosystems.

« They do so by taking over market leaders in adjacent markets.

II. The special role of access-point markets:

» Default position at crucial (new) access points is auctioned off.

» Ecosystems tend to win these auctions (“default multiplier”).

Il Implications for regulating digital ecosystems:

« Ecosystems consolidate — and steer users to — good services.

« But: often reduced entry (for buyout) and innovation incentives.
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« "Access point” a (e.g., search) and “follow-on” b (e.g., flights).

» Results extend to more realistic assumptions on online journeys.

5/18



There are two markets s € {a, b}.
« "Access point” a (e.g., search) and “follow-on” b (e.g., flights).
» Results extend to more realistic assumptions on online journeys.

Each service s € {a, b} is offered by n° > 2 firms.

« We call a firm that offers both services an “ecosystem.”

5/18



There are two markets s € {a, b}.
« "Access point” a (e.g., search) and “follow-on” b (e.g., flights).

» Results extend to more realistic assumptions on online journeys.

Each service s € {a, b} is offered by n° > 2 firms.

« We call a firm that offers both services an “ecosystem.”
Prices are fixed at zero, and a firm'’s profit equals its total demand.

We normalize the size of the potential access-point market a to 1.

5/18



There are two markets s € {a, b}.
« "Access point” a (e.g., search) and “follow-on” b (e.g., flights).
» Results extend to more realistic assumptions on online journeys.

Each service s € {a, b} is offered by n° > 2 firms.

« We call a firm that offers both services an “ecosystem.”
Prices are fixed at zero, and a firm'’s profit equals its total demand.
We normalize the size of the potential access-point market a to 1.

Firms can be (weakly) ranked in terms of the quality they offer.
» All else equal, we assume a better firm has a higher market share.
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Modeling (cross-market) steering via “default effects”

In each market s, one firm’s product is chosen as the “default.”
Firm i's demand in market s when j is the default is i > 0.

Assumption (Steering)

Firms benefit from the default position: g;; > g;; foralliandj # i.

For now, we assign the default in market a exogenously to some firm.

» We will relax this assumption when thinking about access points.

Assumption (Cross-Market Leverage)

|. Ecosystem is default in market b with prob. = its market-a demand.

II. Remaining prob. divided equally among all firms (incl. ecosytems).

— Ecosystems can steer consumers across markets (via defaults).
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Foundations and properties of default effects

Our basic “default effect” is consistent with conventional approaches:

switching cost, sequential search, limited attention, loss aversion, recommendations.

For some results, we impose “quality-steering complementarity.”

« Implied by microfoundations under plausible assumptions.

Assumption (Complementarity, informal)
1. Afirmis hurt more when a better rival becomes the default.

2. A better firm benefits more from replacing any given rival.

Today: I'llimpose this assumption throughout to simplify exposition.
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Default advantage and externalities

Default advantage (a}): increase in firm i’s demand in s when it is the

default (rather than the default being randomly drawn).
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Default advantage and externalities

Default advantage (a}): increase in firm i’s demand in s when it is the

default (rather than the default being randomly drawn).

Default externality (17): change in firm i’s demand in s when j is the
default (rather than the default being randomly drawn).

Lemma (Default Advantage and Externalities)

I. If i is better than i/, then af > a3 > 0.

I If i'is j's strongest competitor, then s < 0.
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Cross-market leverage increases the incentive to grow

Suppose that initially all firms are single-market firms.
We allow G (active in market a) to take over a single-market firm in b.
Firm G makes sequential take-it or leave-it offers until a firm accepts.

« We solve for subgame perfect equilibrium outcomes.

If being taken over, the demand of the target t increases to

standalone value + (G's demandin a) x a?.
—_
=V =:q%

« Increase in demand due to default effect, not synergies!

 Largerincrease when G has more demand in market a.
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Suppose G wants to take over firm t. How much does G have to pay?

Suppose that G takes over t's strongest competitor, t*, if t rejects.

» (We will have to verify that this is indeed a credible threat.)
Now, facing its strongest competitor is bad news for t: 5. < 0.

Hence, firm t would earn less than its standalone value in this case:

b al|,.b
Ve — q&(mee|-

This also means that G gets a discount on the takeover price.
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Takeover of the market leader in equilibrium

When taking over t, firm G's net profit in market b is given by

g2 (af + [ng-|) = g2 x (extrademand when t replaces t*).

Complementarity: this is highest when taking over the best firm, t1,

while threatening to otherwise take over the second-best firm, t,.

» (This also suggests that threatening with t* is credible.)

Proposition (Takeover Discount)

Firm G takes over the best firm t; at a price V)2 — g2 |nf. .. |.

» The discount itself does not rely on the complementarity.
« And it does not generally vanish with competition. G
« Discount makes takeover preferable to self-development.

11/18
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Endogenizing the acquirer and the emergence of ecosystems

Now every firm in markets aand b can “apply” to be the acquirer.

» The selected acquirer plays the same takeover game as before.

The firm that generates the highest takeover profits is selected.

« Reduced form for most willing to bear the costs.

If firm i in market b takes over a firm t in market a, it earns g2a?.

« Firm i has no default-setting power in market a, so no discount.

Firm t, in contrast, gets a discount when taking over i: qf(af? S \U,-b,-*

).

Proposition (Forward-Integration by Market Leaders)

The market leader at the access point a earns most from a takeover.
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Four lessons on ecosystem growth

1. Lesson: market leaders at access points grow through takeovers.

. Examples: Google — YouTube, ITA Sofware (Flights), Where 2 Technologies
(Maps); Microsoft — Hotmail, Skype, LinkedIn; Meta — WhatsApp, Instagram; ...

« Eisfeld (2024): digital firms tend to pay less than financial firms.

2. Lesson: ecosystems consolidate good services under one umbrella.
« Convenience benefit is endogenous (unlike in Chen & Rey 2023).
3. Lesson: grow through self-development if takeover not possible.
« Default advantage increases profits from self-development.
3 Examples: Google — Gmail; Microsoft — Edge; Uber — UberEats; ...
4. Lesson: possibly backward-integration by existing ecosystems.

» Backward integration generates strictly positive profits.

» Examples: Google - Fitbit; Meta — Oculus VR.
13/18
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« OEMs like Apple can sell the default position for, say, search.

« Exact selling mechanism not important.

14/18



Default assignment at the access point

The default in market a is sold via a sealed-bid second-price auction.

« OEMs like Apple can sell the default position for, say, search.

« Exact selling mechanism not important.

We solve for NE in which firms play weakly undominated strategies.

14/18



Default assignment at the access point

The default in market a is sold via a sealed-bid second-price auction.

« OEMs like Apple can sell the default position for, say, search.

« Exact selling mechanism not important.
We solve for NE in which firms play weakly undominated strategies.

Proposition (Benchmark: Efficient Default)

With only single-market firms, the best product becomes default in a.

o Complementarity: firm with best product values default most.

14/18
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Ecosystems have a huge valuation for the default at access points

Consider a single ecosystem G. Firm G's WTP to replace j as default:

WTPg = (1 + af) x (extrademand in awhen G default).

Default multiplier due to additional profits in the follow-on market b.

« Ecosystem may win the default position with an inferior product.
Now suppose there is a second ecoystem M. Then,

WTPgu = (1+ ag) x (G's extrademand in a when G default)
+ |néu| x (M's extra demand in a when M default).
Losing consumers to another ecosystem is particularly bad.

« Helps to justify Google's huge payment for the search default.
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Policy: motivation and basic assumptions

Variety of recent laws with the aim to curb the power of “big tech”

« DMA 6(5), 6(6): limits to self-preferencing (leverage policies).
« DMA 6(3), 6(4): easy-to-change defaults (access-point policies).
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Policy: motivation and basic assumptions

Variety of recent laws with the aim to curb the power of “big tech”

« DMA 6(5), 6(6): limits to self-preferencing (leverage policies).
« DMA 6(3), 6(4): easy-to-change defaults (access-point policies).

Valuable services: consumers benefit from finding best provider.

« E.g., search, maps, audible, ...

» Arguably not social media (Allcott et al 2020, Bursztyn et al 2023)

Forced choice not optimal: consumers benefit from a better default.

« Seems plausible in online setting with many low-stake decisions.

» Rules out some “as-if switching costs” (Goldin and Reck 2022).
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Short-run (convenience) benefit vs. long-run harm

Short-run benefit: ecosystems consolidate and steer to good services.

Louis Pape @Pape_econ-17h Louis Pape @Pape econ- 17h
“ In Europe, users can no longer click on the map This has been rather frustrating for a lot of users
starting around Jan 2024. (4/n) asiit's the natural thing to do. Perhaps some US

people in Europe for the holidays have noticed
this in vivo? (5/n)

BTLEE - e o

But ecosystems often impose a long-run harm on consumers.

« Entrenchment: may acquire default in new access-point market.
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But ecosystems often impose a long-run harm on consumers.

« Entrenchment: may acquire default in new access-point market.

« Lack of contestability: reduced incentives to enter both markets.

« Often (but not always) entry beneficial (Crémer et al 2023).

Both leverage and access-point policies increase incentives for entry.

« Double dividend: (good) entry in a raises entry incentives in b.
17/18
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Some con ng remarks

Our logicis reinforced by ...

« ...increasing returns to monetizing data.

e ...within-market network effects.

Using data across services may improve products (true synergies).

« Similar positive predictions, except for on who grows and how.

« Prohibiting takeovers = worse products, but still more entry.

Obvious (final) question: why don’t we see offline ecosystems?
« Some do exist: e.qg., tropical hotels offering many services.
« But steering might often be harder in offline settings than online.

» Related Literature
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Competition does not necessarily help and may hurt targets

Suppose that A > 2 firms in market a can make a takeover.
 Ordered by default-setting power: gf > g3 > ... > q3.
The n® firms in market b (targets) are sequentially offered for sale.
« Letall targets be identical.
Any firm a; that has not yet made a takeover can bid for current target.

« Current target can select whether to accept what bid.

Look for subgame perfect equilibrium in which bidders bid cautiously.
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Competition does not necessarily help and may hurt targets

Proposition (Takeover Discounts with Competition)

All acquirers up to the one with the n’-highest default setting power,

but no other potential acquirer, complete a takeover and pay f* < V°.
Even with more potential acquirers than targets, one has

n’—1

Fr=VP—n® Y af +a’ql,, < V-
i=1

« Since all targets are equally good, overall market size is fixed.

« Thus, the default advantage a® to any firm in b is equal to minus
the sum of the default externality to others: a® — (n® — 1)|n?| = 0.

» Competition means targets get g2, , a’, but suffer (n® — 1)|)°|

times the higher default setting power of the rivals.



Equilibrium refinement with multiple acquirers

Look for dynamically cautious subgame perfect equilibrium.

1. Replace any subgame with a unique cautious equilibrium

outcome by that outcome.



Equilibrium refinement with multiple acquirers

Look for dynamically cautious subgame perfect equilibrium.

1. Replace any subgame with a unique cautious equilibrium
outcome by that outcome.
2. Require bidders to play iteratively weakly undominated

strategies in that reduced game.

» Back to Takeover Game



Takeovers are more profitable than self-development

Suppose G could hire a team and self-develop service b at ¢, or let the

team start a company offering the service and take over the company.
« Maybe weird, but fair comparison because number of firms fixed.
Firm G prefers the takeover if c is above the takeover price.

Hence, G may use a takeover even if c is well below the extra profits.

« Note: this would never happen without cross-market leverage.

Even if G makes a takeover in equilibrium, its option to self-develop
the product remains relevant — threatening outside option.
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Related literature

Literature on ecosystems.

. MOStly informal (e.g., Eisenmann et al 2011, Condorelli & Padilla 2020).

» One formal theory of conglomorate mergers: Chen & Rey (2023).

» We derive endogenous convenience benefit to consumers.
« Direction of takeovers + importance of access-point markets.

« We do not study pricing implications.

“Default effects” in a single digital market (e.g., Chen & Schwartz 2023,
Ostrovsky 2023, Hovenkamp 2023, Decarolis et al 2022, Denicolé and Polo 2024).

« Some analogs of our efficient default with single-market firms.

Literature on digital markets (e.g., Jeon et al 2023, Teh and Wright 2020, Hidir
and Vellodi 2020, Heidhues et al 2023, Bryan and Hovenkamp 2020, ...). ad
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