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Abstract

This paper explores the incentives of a monopolistic media platform to invest in

demand-driving innovation when the interactions between its customer groups (eye-

balls and advertisers) are countervailing. We investigate whether media innovation

contributes to resolving the trade-off between catering to both groups (or sides) and

minimizing advertising nuisance. We identify an innovation threshold guiding the

media platform on when to charge more eyeballs than advertisers, effectively revers-

ing the standard divide-and-conquer pricing strategy. Moreover, we show that the

media platform invests more in research and development (R&D) on the side with

the strongest reference market, and we highlight the role of excessive inertia and

momentum in shaping innovation. Furthermore, we find that when the relative adver-

tising nuisance is low, the platform is less encouraged to innovate on both sides when

the ad nuisance increases marginally. However, when the relative advertising nui-

sance is high, we infer an R&D see-saw rule: a marginal increase in the ad nuisance

reduces the R&D efforts undertaken on one side and increases those on the other.

Our findings provide insights into the complex interplay between media platform

innovation and pricing strategy in the presence of advertising nuisance and a chal-

lenging chicken-and-egg problem.

J E L C L A S S I F I C A T I ON
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1 | INTRODUCTION1

Media platforms are intricately woven networks, connecting two piv-

otal customer groups (or sides)—advertisers and eyeballs2—to achieve

optimal financial, economic, and social performance. This connection,

however, introduces a complex interplay marked by countervailing

dynamics; while advertisers seek increased engagement from eyeballs,

the latter often perceive ads as a source of nuisance.3 Both eyeballs

and advertisers engage with a shared media good, each approaching it

in distinct ways. The fundamental disparity lies in the fact that

eyeballs are drawn to consume the content embedded in that good.

Advertisers, on the other hand, consume the messages they intend to

convey through ads specifically targeted at these eyeballs. The

countervailing transactions that the media platform navigates while

offering a media good present a potential challenge. This

introduces complexity to the classic chicken-and-egg dilemma that any

two-sided platform faces in the quest to align both sides to consume

both media offerings: content for eyeballs and advertising service for

advertisers.

Empirical studies conducted by Wilbur (2008), Zhang (2016), and

Ivaldi and Zhang (2017) highlight a negative impact in the externality

from advertisers to eyeballs. Recognizing the significant magnitude of

this externality, numerous digital media platforms have proactively

implemented measures, including the introduction of ad-blocking

techniques.4 This proactive approach acknowledges the intrusive

nature of ads, which not only consumes the time of eyeballs but also

raises privacy concerns. Moreover, the majority of media platforms

today persist in ongoing innovation to effectively address the issue of
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conflicting interactions between eyeballs and advertisers. The wide-

spread adoption of digitization and digitalization in business models

empowers these platforms to elevate the quality of their offerings,

enticing eyeballs not only to subscribe but also to opt for ad-free

experiences. Notably, media platforms such as Netflix provide ad-

free plans at varying costs,5 and YouTube offers a premium version,

Youtube Red,6 ensuring users a seamless, ad-free viewing experience.

The transition to digital distribution also proves to be a lucrative ven-

ture for media outlets. For instance, The New York Times generates a

substantial portion of its revenue from digital subscriptions,7 under-

scoring the financial viability of this evolving landscape.

Amid this backdrop, our paper delves into the aforementioned

arguments, centering on the investigation of a monopolistic media

platform's incentives for R&D investment to stimulate demand and

willingness to pay in the presence of countervailing interactions. Our

objective is to discern the conditions under which the platform priori-

tizes R&D efforts on one side over the other and how the resultant

innovation influences the platform's pricing policies. Operating as

intermediaries in a landscape featured by indirect network externali-

ties, where the welfare of one side depends on the expected8 net-

work size of the other, media platforms face a delicate trade-off

between attracting eyeballs to entice advertisers while mitigating the

nuisance of advertising for the former (Anderson &

Gabszewicz, 2006).9 Specifically, we explore whether an innovation

strategy can reconcile such a trade-off by prompting the platform to

reassess its pricing policy, addressing the inherent chicken-and-egg

dilemma. Considering the role of advertising nuisance, we analyze the

comparative statics of its marginal evolution on the primary equilib-

rium pricing and R&D variables.

To tackle this issue, we propose a two-stage optimization pro-

gram for the media monopoly. The first stage determines the optimal

sides' R&D efforts, while the second establishes the optimal pricing

strategy on each side, considering the R&D efforts. The media

monopoly handles content production and ad design internally.10 Each

consumer pays to access one unit of the media offering through the

platform. For eyeballs, this is access to content (articles, videos, pod-

casts), while advertisers benefit from exposing ads to eyeballs. Both

sides have responsive expectations, with consumers on each side aware

of the other side's price. Though this is more evident for advertisers,

eyeballs can indirectly learn about advertising prices through pub-

lished articles, financial results, and promotional materials. In our

paper, we keep the potential trade between eyeballs and advertisers

exogenous.

We model innovation as the outcome of R&D efforts aimed at

enhancing one side's market potential. Specifically, R&D efforts are

assumed to deterministically boost the potential demand of one side

(considered demand-driving innovation) and/or increase its willing-

ness to pay. This not only leads to additional consumption but also

encourages consumers to pay a premium. In our paper, we posit that

the R&D efforts on the eyeballs' (advertisers') side deterministically

yield an innovation output that enhances the quality of the content

(ads) being offered. It is worth noting that the quality of the media

good is contingent upon various factors. For the eyeballs, it hinges on

the quality of the content they consume, the skill and wit of the hosts

and journalists who animate and produce the content, the celebrity

status of guests enhancing content attractiveness, and the overall

quality of the entertainment provided. Additionally, it is influenced by

the quantity and frequency of advertisements, as well as how these

advertisements are presented to them. For advertisers, the quality of

the media good is determined not only by the effectiveness of con-

veying their brand promotions to the eyeballs but also by the media

good's capability to attract a progressively larger audience. Given the

intricacy of this subject, our paper narrows its focus to explore two

distinct dimensions of the overall quality of the media good: the qual-

ity of the content as perceived by eyeballs and the quality of the

advertising messages as perceived by advertisers.

In recent years, media convergence11 has significantly altered the

landscape of information and entertainment production and consump-

tion, propelled by the rapid advancement of digital technology. Nota-

bly, many newspapers, prominent TV channels, and radio stations

now leverage users' historical behavioral data and employ sophisti-

cated algorithms to offer personalized digital experiences tailored to

individual habits and preferences. This personalization extends to vari-

ous aspects, including personalized ads, show recommendations, and

movie suggestions. As a result, media platforms are vigorously pursu-

ing more innovative advertising approaches, focusing on generating

ideas that deeply resonate with audiences to capture their attention.

The goal is to stand out in an increasingly crowded digital space and

create content that genuinely engages and connects with target

audiences.

Our paper unveils compelling findings that carry significant impli-

cations for scholars and policymakers in media markets. In the realm

of the pricing equilibrium, we have established optimal pricing rules,

taking into account factors such as market power, marginal cost, and

an externality-internalizing factor. These pricing behaviors are crucial

for media platforms dealing with the intricate dynamics of the

chicken-and-egg problem. They include adopting a freeness pricing

strategy under specific conditions or placing the highest burden of the

price level on eyeballs—a major source of attractiveness for the media

platform. In our exploration of R&D efforts, we define optimal rules to

achieve a balanced equilibrium. The platform strategically invests sig-

nificantly in the side with the strongest pre-innovation market poten-

tial, recognizing the inherent value of the media good that consumers

use to shape their network expectations. This understanding enables

the media platform to adeptly address the chicken-and-egg dilemma,

steering clear of excessive inertia. Our analysis further delves into the

impact of advertising nuisance on R&D efforts, revealing nuanced

incentives and strategies employed by media platforms.

The paper is organized as follows: Section 2 reviews the relevant

literature. Section 3 introduces the model, while Section 4 elaborates

on the characterization of the pricing equilibrium. The exploration of

the R&D equilibrium is conducted in Section 5, followed by a discus-

sion of policy implications in Section 6. Finally, Section 7 presents the

concluding remarks.
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2 | RELATED LITERATURE

Our paper stands as a pioneering effort, marking the first exploration

of demand-driving innovation in a two-sided media market, specifi-

cally when countervailing interactions occur between eyeballs and

advertisers. Beyond this critical gap bridging, we contribute signifi-

cantly by delving into the pivotal role of media innovation, striving to

strike a balance between attracting eyeballs and advertisers while

minimizing ad nuisance for the former.

In navigating the chicken-and-egg challenge, the literature on two-

sided markets has flourished, advocating for the widely recognized

divide-and-conquer pricing strategy (D&C pricing), as proposed by

Caillaud and Jullien (2003).12 This strategy involves charging the side

contributing the highest network value the lowest price, sometimes

even subsidizing it.13 While traditional media platforms historically

embraced this strategy, subsidizing eyeballs for content access while

advertisers bore the predominant price burden for ad placement, the

digital revolution has reshaped this landscape. Despite the extensive

literature on the microeconomic behavior of media companies, includ-

ing contributions from Anderson and Coate (2005), Anderson and

Gabszewicz (2006), Gabszewicz et al. (2001), and Sonnac (2000),

among others,14 game-theoretic works linking indirect network exter-

nalities and innovation in media two-sided markets remain limited.15

Recently, a few papers have explored the relationship between

network externalities and platform investment strategies, utilizing

diverse approaches for a comprehensive understanding. Some studies

have focused on analyzing the impact of platform investments on a

single side of the market, while others have ventured into examining

implications when a platform invests simultaneously on both sides.

2.1 | Platform's investment reaches only one side

Dou et al. (2016) investigate optimal pricing and investment in value-

added services (VAS) on competing two-sided platforms, emphasizing

the impact of bilaterally positive indirect network externalities on

one-sided VAS investing. Their findings indicate that, compared to no

investment, the invested user side is consistently charged a higher

price, while the price for the un-invested user side may increase or

decrease, contingent on the magnitude of the network externalities.

Dou et al. (2018) account for resource constraints, bilateral positive

indirect network externalities, and negative intra-group network

externalities to delve into a platform's VAS investment strategies

within the sellers' market. Their study demonstrates that intra-group

network externalities do not unilaterally determine the VAS invest-

ment strategy; their overall negative impact can be offset under cer-

tain conditions. The optimal VAS investment level diminishes with

negative intra-group network externalities. Wei et al. (2023) examine

the impacts of bilaterally positive indirect network externalities and

risk aversion on Corporate Social Responsibility (CSR) investment,

exclusively undertaken on the user side. They uncover that stronger

network externalities do not necessarily prompt the platform to invest

in CSR. Notably, when the strength of user network externality is

high, CSR investment may yield a “dilution effect,” diminishing the

platform's user base and profit. Conversely, risk aversion consistently

triggers an “incentive effect” on CSR investment, heightening the plat-

form's inclination to invest in CSR. Additionally, both provider and

user network externalities contribute to an increase in the platform's

prices.

2.2 | Platform's investment reaches both sides

Li et al. (2021) address a pivotal question confronting a two-sided

platform: how to strategically make investment decisions across two

sides, multiple categories of goods, and different periods to ensure

rapid and sustainable growth. They develop a two-category two-

period theoretical model and propose optimal resource allocation

strategies. The authors underscore that the platforms utilizing a

membership-based charging structure should adhere to a “reinforcing”

rule for both within- and cross-category allocations, directing more

resources toward the stronger growth driver. On the other hand, plat-

forms employing a transaction-based charging model should apply the

reinforcing rule for within-category allocation but follow a “compensa-

tory” rule for cross-category and intertemporal allocations, directing

more resources toward the weaker growth driver. Sui et al. (2023)

scrutinize bilateral decisions surrounding VAS and pricing within two

cost-asymmetric à-la-Hotelling competing platforms, introducing the

concept of multi-homing. Their study unveils that, in contrast to

the platform with high marginal investing costs, the lower-cost plat-

form provides a heightened VAS level to its customer groups, poten-

tially imposing lower charges. Specific scenarios indicate that the low-

cost platform may extend high VAS levels to manufacturers at a nomi-

nal fee while offering lower VAS levels to suppliers at a comparatively

higher fee. Conversely, the high-cost platform may opt for elevated

VAS levels with subsidies for manufacturers and reduced VAS levels

with charges for suppliers. Additionally, the authors prove that,

regardless of the platforms' marginal investing costs, suppliers consis-

tently face higher charges post-VAS investment, whereas manufac-

turers may encounter reduced charges or even subsidies.16

As mentioned above, the fundamental and distinctive contribu-

tion of our paper is to disentangle the role of demand-driving innova-

tion in solving the chicken-and-egg dilemma when countervailing

network externalities matter. The only paper we are aware of to

tackle this issue, but considering bilaterally positive indirect positive

network externalities, is Aloui and Jebsi (2022). They particularly

explore how a two-sided platform operating as a monopoly can over-

come the chicken-and-egg problem by incorporating CSR into its busi-

ness model.

3 | THE MODEL

We consider a private media monopoly17 platform (cable TV, newspa-

per, satellite radio, etc.) that serves two distinct customer groups

(sides or markets): eyeballs (superscripted B) and advertisers
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(superscripted S).18 The interactions between both sides are counter-

vailing. Advertisers positively appreciate advertising through the media

platform which attracts a greater mass of eyeballs. However, eyeballs

are ad-averse in the sense that they view publicity as

intrusive. Consumers on side k, k = B, S, exhibit heterogeneity in their

intrinsic valuation of the media platform, denoted as υk . It is important

to note that each consumer on either side is assumed to make a single

unit purchase of the media offering tailored to their side. For example,

an eyeball acquires one content item, while an advertiser places just

one advertisement. Following Belleflamme and Peitz (2019), the net

utility of a consumer on side B is expressed as:

UB ¼ υB�θBNS�pB ð1Þ

Similarly, the net utility of a consumer on side S is provided by:

US ¼ υSþθSNB�pS ð2Þ

To accommodate platform-valuation heterogeneity, we assume

that consumers on side k are uniformly distributed across the interval

0,ak
� �

, where ak >0 represents the upper limit of the valuation scale

for that side. The market potential, or the extent, of side k is also

assumed to be equal to ak .

When facing a price pB and anticipating the participation of NS

advertisers, an eyeball decides to join the media platform when19:

UB
≥ 0) υB ≥ pBþθBNS �bυB ð3Þ

Similarly, an advertiser, who encounters a price pS and expects NB

eyeballs to join the media platform, decides to participate when:

US
≥0) υS ≥ pS�θSNB �bυS ð4Þ

Consequently, the demand for side B is calculated as:

qB ¼ Pr υB ≥bυB
� �h i

aB ¼ aB�θBNS�pB ð5Þ

The demand on side S is determined as:

qS ¼ Pr υS ≥bυS
� �h i

aS ¼ aSþθSNB�pS ð6Þ

The parameter ak denotes the post-innovation market extent or

strength of side k. Let μ¼ aB=aS
� �

and interpret it as the post-innovation

relative market strength of side B. Note that ak can also be thought of

as the maximum that side k is willing to pay for media offering k (or its

reservation price). Thus, μ represents the relative post-innovation res-

ervation price of side B.

The exogenous parameter θk captures the marginal indirect net-

work externality: all else being equal, an expected additional sale of

media offering S (B) adjusts down (up), by θB(θS), the potential demand

(or the maximal willingness to pay) of media offering B (S).20 Upon

countervailing interactions, we assume, for analytical simplicity, that

θB � 0,θS
� �

and θS � 0,1� ½. In our paper, the parameter θB is also

interpreted as the marginal ad nuisance cost (disutility) or the marginal

network cost of side B. The parameter θS is the marginal network

benefit of side S.21 Assuming that θS is strictly greater than θB reflects

the fact that the monopoly platform operates in a media market

environment where the magnitude of the marginal network value to

advertisers dominates the marginal nuisance they impose on

eyeballs.22 We define the ratio δ¼ θB=θS
� �

as referring to the relative

advertising nuisance on the platform. We emphasize that when δ is less

than 1, the relative advertising nuisance is said to be low.23 For simplify-

ing reasons, variable membership costs on both sides are normalized

to zero. The only fixed costs are those related to R&D investments

(see below).

As mentioned above, each consumer in market k buys only one

unit of media offering k for which he has to pay the price pk to the

platform.24 pB can be the subscription fee a reader would have to pay

to buy (or to access the content of) a copy of a newspaper. It can also

be the pay-per-view fee that a viewer must pay to access a pay-tv

program.pS can be the price per space or minute an advertiser must

pay to advertise through the media platform.25

The media monopoly invests in R&D to improve the quality of

each media offering to stimulate demand in each market. The innova-

tion we define in this paper is demand-driving or reservation-price-

adjusting. Indeed, the post-innovation market extent (or potential) of

side k (or the maximal willingness to pay), regardless of network exter-

nalities, is given by26:

ak xk
� �

¼ωkþλkxk ð7Þ

where xk designates the R&D efforts (expenditures) that the platform

undertakes on side k. As mentioned in the introduction, the quality of

the media good is contingent upon several factors for the eyeballs,

encompassing content quality, the skills of hosts and journalists, the

status of celebrity guests, and the overall entertainment quality. It is

also shaped by the quantity and frequency of advertisements and

their presentation. For advertisers, the quality of the media good is

defined by the effective conveyance of product promotions and its

ability to attract a larger audience. Given the intricate nature of this

subject, our focus is narrowed down to two specific dimensions of

media-good quality: content quality for the eyeballs and the quality

of advertising messages for advertisers.

The base or pre-innovation market extent of side k is denoted by

ωk >0. This baseline or reference market potential of side k is adjusted

upwardly by λk if the media platform spends an extra dollar in terms

of R&D on that side. In other words, the R&D efforts, xk , strengthen

side k.27 Following Häckner (2000), ωk can also be seen as the base

(inherent) quality of the k-media offering which can thus be improved

by additional R&D efforts.28 The pre-innovation relative market

strength of side B is denoted by ψ ¼ ωB=ωS

� �
. In this setting, we contend

that a higher μ indicates a stronger eyeball market. This assertion is

4 ALOUI and JEBSI
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grounded in the observation that, all else being equal, an elevated μ

can be attributed to an increased xB (given ωB), a higher ωB (given xB),

or both being higher. Moreover, when keeping all other factors con-

stant, a higher μ may stem from a lower ωS and/or reduced xS.

We assume that the media monopoly has two distinct agencies.

One is devoted to the production and innovation of content, while

the other is centered on the creation and innovation of advertise-

ments. The resulting media offerings from these two agencies are

combined into a single media good, through which the interactions

between eyeballs and advertisers are effectively manifested. Follow-

ing d'Aspremont and Jacquemin (1988), the cost of R&D on side k is

assumed to be quadratic-convex. It is given by:

gk xk
� �

¼
γk

2
xk
� �2

ð8Þ

with γk >0 is a measure of the cost-efficiency of the platform's R&D

project on side k. A lower γk signifies greater R&D cost-efficiency. For

simplicity, we assume that λk ¼ λ and γk ¼ γ for k¼B,S. Table 1 sum-

marizes the notations used in the model.

In this paper, we study the incentives of a media monopoly plat-

form to invest in demand-driving R&D while allowing both sides to

form responsive expectations. The main purpose is twofold:

• Pricing equilibrium: we study, for given R&D efforts, to what extent

innovation, the outcome of R&D efforts, contributes to solving the

chicken-and-egg problem around the predefined trade-off. Specifi-

cally, we explore how such innovation affects the platform's opti-

mal pricing strategy when interactions between eyeballs and

advertisers are countervailing. Additionally, we determine the criti-

cal marginal advertising nuisance thresholds that determine

whether the media platform should subsidize or charge eyeballs

the highest price. Our pricing study also explores the comparative

statics related to marginal advertising nuisance, with an emphasis

on the role of fixed R&D efforts. We assume that δ<1 for the anal-

ysis of the pricing equilibrium.

• R&D equilibrium:

• For δ<1, we study the extent to which the ad nuisance affects the

media platform's incentives to invest in demand-driving R&D.

Moreover, we determine the condition under which the platform

favors, in terms of R&D efforts, one side over the other. Further,

we establish the R&D Cost Recovery Condition. Finally, we eluci-

date the condition through the equilibrium R&D efforts under

which the media monopolist solves the chicken-and-egg problem

she faces.

• For δ≥1, we are particularly interested in analyzing what we shall

call the R&D see-saw rule.

The media monopolist solves then a two-stage optimization pro-

gram.29 In the first stage, it determines the optimal R&D efforts on

both sides. In the second stage, it chooses the optimal prices given

the R&D efforts. We solve the program backwardly.30

Based on the pioneering definition of responsive expectations

proposed by Katz and Shapiro (1985),31 we assume that the media

platform never commits to zero l-side participation before k-side agents

make their decision to join. This avoids that, for example, advertisers

(are willing to pay to) display ads even if there are no eyeballs. Given

responsive expectations, consumers on each side are willing to properly

revise their beliefs regarding the network size of the other side.32

Using (5) and (6) and assuming rational network expectations, that is,

Nk ¼ qk , we obtain the following demand functions (let p¼ pB ,pS
� �

and x¼ xB,xS
� �

):

qB p,xð Þ¼
aB�θBaS�pBþθBpS

1þθBθS
ð9Þ

and

qS p,xð Þ¼
aSþθSaB�pS�θSpB

1þθBθS
ð10Þ

TABLE 1 Summary of the notations.

Notation Description

Uk The net utility of a consumer on side k.

υk The intrinsic valuation of a consumer on side k

bυk The intrinsic valuation of a consumer on side k who

is indifferent between joining and not joining the

media platform.

pk The access price the platform charges on side k

qk The quantity consumed of side k

Nk The expected network size of side k

θB The marginal ad nuisance disutility of side B

θS The marginal network benefit of side S

δ¼ θB=θS
� �

The relative marginal advertising nuisance on the

platform

ak The post-innovation market extent of side k. It also

refers to the post-innovation maximal willingness

to pay of side k.

μ¼ aB=aS
� �

The relative post-innovation market extent of side B

ωk The pre-innovation market extent of side k

ψ ¼ ωB=ωS

� �
The relative pre-innovation market extent of side B

xk The R&D efforts the platform undertakes on side k

γk ¼ γ8k¼B,S The R&D efficiency or productivity parameter on

side k

λk ¼ λ8k¼B,S The R&D project success parameter on side k

Π The media platform's profit
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We can easily check the following comparative statics:

∂qk p,xð Þ

∂pk
<0 for k¼B,S,

∂qB p,xð Þ

∂pS
>0and

∂qS p,xð Þ

∂pB
<0:

The direct negative price effect on the demand of side k reflects

the traditional law of (normal good) demand. However, the cross

effects of prices are not trivial. They justify the countervailing interac-

tions between both sides. Since an increase in the price of side

S reduces the demand for that side, the potential ad nuisance to the

eyeballs will be reduced, and therefore, their intention to participate

will increase accordingly. However, an increase in the eyeballs' price

will reduce their demand for the media platform. Accordingly, adver-

tisers are seeing the audience they should be reaching shrink, and as a

result, their incentives to place ads through the platform will weaken.

In this regard, we point out that the media platform is faced with a

trade-off between bringing the two sides closer together and reducing

the advertising nuisance suffered by eyeballs. The following analysis

shows that the platform can use both pricing and R&D (innovation)

strategies to somewhat resolve such a trade-off, thereby surmounting

the chicken-and-egg dilemma.

The media monopoly profit function is:

Π p,xð Þ¼
X

k¼B,S

pkqk p,xð Þ�
γ

2

X

k¼B,S

xk
� �2

ð11Þ

with qk p,xð Þ are the demand functions defined in (9) and (10).

The following subsection investigates the pricing equilibrium for

given R&D efforts.

4 | PRICING EQUILIBRIUM

4.1 | Equilibrium pricing rules and distortions

The following Proposition characterizes the post-innovation media

monopoly pricing equilibrium.

Proposition 1. For given R&D efforts, the optimal

prices of sides B and S can respectively be written as:

pB xð Þ¼ qB xð Þ�θSqS xð Þ ð12Þ

and

pS xð Þ¼ qS xð ÞþθBqB xð Þ ð13Þ

with:

qB xð Þ¼ aS
2μþθS�θB

2þθS�θB
� �

2� θS�θB
� �� �

and

qS xð Þ¼ aS
2þ θS�θB

� �
μ

2þθS�θB
� �

2� θS�θB
� �� �

The resulting profit level is:

Π xð Þ¼ qB xð Þ
� �2

þ qS xð Þ
� �2

� θS�θB
� �

qB xð ÞqS xð Þ�
γ

2
xB
� �2

�
γ

2
xS
� �2

ð14Þ

Proof. See Appendix A.33 The optimal price on the

k side is composed of two terms.34 The first term

qB xð Þ
� �

is the standard markup which measures the mar-

ket power of the monopoly over side k. The second

term embodies the fact that the monopolist internalizes

the network externalities flowing between the two

sides. The platform charges advertisers the nuisance

cost θBqB xð Þ
� �

they impose on eyeballs. These latter see

their price reduced by the network benefits θSqS xð Þ
� �

they provide to advertisers. ▪

According to Tan and Wright (2021), when there is heterogeneity

in membership benefits and costs, optimal pricing comparisons

between a two-sided private monopoly and a two-sided social planner

result in market power and scale distortions. However, the authors have

not explained the underlying causes of these distortions. In our analy-

sis, we contend that the under-provision of the private monopoly

product in one market could be a factor contributing to both power

distortion in that market and scale distortion in the other market. We

further support this argument by demonstrating in Section 4 that the

under-provision of this product in one market is a result of under-

investment in R&D efforts in that market.

Thus, the pricing rules (12) and (13) can be restated as (see

Appendix A):

pB xð Þ¼ �θSqSW xð Þ|fflfflfflfflfflffl{zfflfflfflfflfflffl}
Socially optimal price

on sideB

þ qB xð Þ|fflffl{zfflffl}
Markup over

sideB

þ θS qSW xð Þ�qS xð Þ
� �

|fflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Scale distorsion on side B

ð15Þ

and

pS xð Þ¼ θBqBW xð Þ|fflfflfflfflffl{zfflfflfflfflffl}
Socially optimal price

on sideS

þ qS xð Þ|ffl{zffl}
Markup over

sideS

þ �θB qBW xð Þ�qB xð Þ
� �

|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Scale distorsion on side S

0
B@

1
CA ð16Þ

where qBW xð Þ> qB xð Þ and qSW xð Þ> qS xð Þ denote the socially optimal

demands on sides B and S, respectively. These demands are

expressed by:

6 ALOUI and JEBSI
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qBW xð Þ¼ aS
μþθS�θB

1þθS�θB
� �

1� θS�θB
� �� �

and

qSW xð Þ¼ aS
1þ θS�θB

� �
μ

1þθS�θB
� �

1� θS�θB
� �� �

It can be easily checked that the media monopoly under-provides

both media offerings. The pricing rules (15) and (16) show the two

sources of distortions implied by the private monopoly position of the

media platform. The first source qk xð Þ
� �

is the traditional market-power

distortion over side k. The second one �θl qlW xð Þ�ql xð Þ
� �� �

is the scale

distortion which means that the network benefits (costs) to side

S (on side B) caused by additional participation on side B (side S),

under a private monopoly, diverge from that under a monopoly social

planner maximizing social surplus. In this regard, we notice that, upon

(15) [(16)], the scale distortion is positive (negative) on side B (S), thus

scaling up (down) the markup. In other words, the media platform has

an under-incentive to reward (penalize) the B-side (S-side) for contribut-

ing to (causing) the network benefit (network cost) of the S-side

(B-side) through the platform. It should be emphasized that scale

distortion does not hold in the market where consumers have passive

rather than responsive expectations. Under passive expectations, the

monopolistic platform is unable to internalize the network externali-

ties generated by this market toward the opposite market.

The identified scale distortion within the framework of a monop-

oly media platform unveils crucial insights for proficient management

and policy formulation. This revelation highlights the necessity for

regulatory intervention to effectively internalize the network external-

ities inherent in the private monopoly platform. The regulatory objec-

tive should be to guide the private monopoly equilibrium toward the

socially optimal state. This can be achieved, for instance, by imple-

menting a taxation/subsidy policy on one or both sides. Such a regula-

tory framework can be seamlessly integrated (or embedded) into the

private monopoly's pricing policy through the adoption of newly for-

mulated and standardized media guidelines. This regulation should

exercise caution and avoid inadvertently undermining the attractive-

ness of the private media platform.

4.2 | Impact of the marginal ad nuisance cost on

the equilibrium prices: counterintuitive results

Typically, eyeballs may be reluctant to pay higher prices for media

content as long as they are bombarded with advertisements. So, to

reduce this negative effect, one would expect the platform's logical

reaction to increasing θB to be to decrease pB xð Þ and increase pS xð Þ.

We show in Proposition 2 that this is not always necessarily the case;

the scale of innovation plays a crucial role.35

Proposition 2. We show the following results36:

Result i
∂pB xð Þ

∂θB
≥0underΩ1

Result ii
∂pS xð Þ

∂θB
≤0underΩ3 with conditions Ω1 and

Ω3 are defined in Appendix A.

Proof. See Appendix A. provide some context for

Results (i) and (ii), the following intuitions can be

considered37: ▪

Result (i)

We show in Appendix A that the intuition underlying Result (i) of

Proposition 2 is that an increase in the marginal network cost θB
� �

reduces the platform's profit margin mB xð Þ¼ qB xð Þ
� �

less than it

reduces the price discount dB xð Þ¼ θSqS xð Þ
� �

. In other words, when

the ad nuisance (at the margin) is increased, the monopolist, under Ω1,

is said to behave opportunistically: it rewards eyeballs less for the net-

work benefits they bring to advertisers than it tolerates a drop in its

profit margin on side B. It does this because it is aware that, under Ω1,

market B is stronger than market S μ� 1,þ∞� ½ð Þ. We argue here that

the scale of media product innovation could play a key role. The wider

market potential could reflect intense R&D efforts allowing the plat-

form to adjust the price of side B upwards despite the increase in

advertising nuisance. The smaller decline in the monopoly's profit

margin in the eyeball market may be explained by the fact that the

highest content quality, especially for ωB ¼ωS, not only gives it signifi-

cant market power but also allows eyeballs to stomach the increasing

nuisance of advertising.

Reasoning by absurdity, another economic intuition can be given

to Result (i) of Proposition 2. Under condition Ω1, the reduction in

pB xð Þ as θB increases may induce additional B-side participation. As a

result, S-side participation will go up, implying an intensification of

advertising nuisance. Therefore, other participating eyeballs will leave

the platform. Aware of this shadow within-side negative externalities

under Ω1, the media platform is more inclined to scale up pB xð Þ when

θB increases.

Conducting numerical simulations, we illustrate Result (i) in

Figure S1 (see Appendix A).

Result (ii)

The intuition behind Result (ii) with non-increasing total nuisance cost

in θB.

In the case where the total nuisance cost nS xð Þ¼ θBqB xð Þ
� �

is

non-increasing in θB, we show in Appendix A that the unexpected

decrease in pS xð Þ resulting from an increase in θB is due to the

negative impact of θB not only on the platform's markup on side

S mS xð Þ¼ qS xð Þ
� �

but also on the total nuisance cost that side

S imposes on side B nS xð Þ
� �

. Specifically, as advertising nuisance

increases marginally, the platform's market power over advertisers

weakens, and its ability to internalize the full cost of the nuisance

through S-side pricing diminishes. This is because the media monopoly
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has less incentive to internalize the cost of the ad nuisance for eye-

balls as its audience size decreases with the rising θB, that is,
∂qB xð Þ

∂θB
<0.

The intuition behind Result (ii) with increasing total nuisance cost

in θB.

In the case where the total nuisance cost is increasing in θB , we

show in Appendix A that, although a positive change in θB

increases the monopolist's ability to internalize the total

nuisance cost
∂nS xð Þ

∂θB
>0

� �
, it strongly reduces its market power

over the S side
∂mS xð Þ

∂θB
<0

� �
. The latter effect (in absolute value)

dominates the former effect giving rise to a decrease in pS xð Þ when θB

increases.

Under Ω3, the media offering's quality that the platform offers to

eyeballs remains relatively limited as μ� 0,1� ½. In the presence of

increased ad nuisance, this poor quality will be amplified. Indeed, the

eyeball side's demand will be so low that it will not be as attractive to

advertisers. The latter, even benefiting from a relatively higher quality,

would be less encouraged to join the platform. To compensate for this

fact, the platform would be more inclined to adjust pS xð Þ downwards

when θB increases.

We can provide another intuitive connection between Result

(ii) and the clutter or rivalry effect that side S may encounter. When

Ω3 is in effect, side B's market potential is relatively weaker

μ� 0,1� ½ð Þ, making it more vulnerable to a further weakening from an

increase in θB. Consequently, the advertising reach becomes inade-

quate, leading to fierce competition between advertisers for reaching

the eyeballs. This, in turn, results in the advertisers overcrowding each

other. To mitigate this effect, the platform reduces pS xð Þ as θB

increases.

Using numerical simulations, we illustrate Result (ii) in Figure S2

(see Appendix A).

Result (i) (resp. (ii)) indicates that the platform can increase (resp.

decrease) pB xð Þ (resp.pS xð Þ) even if θB increases only when side

B (resp. side S) is potentially stronger than side S (resp. B). We argue

here that the resulting demand-driving innovation can play a crucial

role in guiding the pricing behavior of the media monopoly.

4.3 | Analysis of the D&C pricing strategy

The examination, in Proposition 2, of counterintuitive price shifts con-

cerning marginal ad nuisance leads to the conclusion that the platform

can embrace a pricing strategy deviating from the standard D&C

approach, relying on innovation scales on both sides. This strategy has

the potential for reversal, allowing the platform to charge eyeballs the

highest access price, notwithstanding the advertising nuisance they

endure. The subsequent Proposition not only scrutinizes this deduc-

tion but also implicitly and explicitly explores the freeness pricing

strategy on side B, contingent upon the magnitude of countervailing

network externalities.

Proposition 3.

• Result (i): Implicit freeness condition

Optimality dictates that the media monopoly charges

eyeballs a zero price (at marginal cost),38 that is, pBf ¼0

when39

θSqS xð Þ¼ qB xð Þ ð17Þ

Under (17), side S is subject to a price given by:

pSf xð Þ¼ 1þθBθS
� �

qS xð Þ>0

• Result (ii): Explicit eyeball's side subsidizing

condition

The media platform optimally subsidizes eyeballs,

given that:

pB xð Þ≤0andpS xð Þ>0underΩ5

• Result (iii): Explicit reversed D&C pricing strategy

The eyeball market is charged a higher price compared

to the advertiser market. We have40:

pk xð Þ>0andpB xð Þ≥ pS xð ÞunderΩ6

Conditions Ω5 and Ω6 are detailed in Appendix A.

Proof. See Appendix A. ▪

In the following, we outline some explanations of Results (i)–

(iii) presented in Proposition 3.

Result (i)

When the network benefits that advertisers derive from eyeballs,

θSqS xð Þ, reach a critical level (qB xð Þ), profit maximization prompts the

media monopolist to offer free access to eyeballs (at marginal cost).

This strategy is coupled with charging advertisers a positive price

denoted as pSf xð Þ. The logic behind free access to eyeballs is the higher

demand it attracts on their side, broadening advertiser participation

and offsetting profits for the media monopoly. This is evident in the

pricing strategy adopted by some ad-supported media platforms, such

as Metro in the UK and 20Minutes in France, which distribute free

newspapers to the public. In this implicit reasoning, when advertiser

network benefits surpass the critical level θSqS xð Þ> qB xð Þ
� �

, the media

monopolist charges eyeballs a price below cost, that is, pB xð Þ<0.41

This pattern is observed in media outlets where radio stations and

online platforms offer content for free to attract a larger audience.

For example, with one free click, you can listen to France Info radio

and watch its TV channel at the same time.

8 ALOUI and JEBSI
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Building on Result (i), we define the ratio

ρ xð Þ¼
qB xð Þ

qS xð Þ
ð18Þ

as the advertising reach of the media platform.42 The freeness condi-

tion holds when the advertising reach equals the marginal network

benefit to side S. We have (using (12), (17), and (18)):

pBf xð Þ¼0 if ρ xð Þ|{z}
Themediaplatform

0

s

advertising reach

¼ θS|{z}
Marginal network

benefit onS

Given the circumstances qB xð Þ¼ θSqS < qS xð Þ, the ratio ρ xð Þ<1 can

be interpreted as a probability. This underscores that the freeness

condition is met when the probability that a brand's advertisement is

seen ρ xð Þð Þ coincides with the probability that the seen brand is

purchased θS
� �

. Below-cost pricing occurs when the advertising reach

is sufficiently low:

pB xð Þ<0 if ρ xð Þ< θS

Result (ii)

This result delves more explicitly into the freeness and below-cost

pricing conditions, emphasizing the role of advertising nuisance. It

reveals that the media platform can charge eyeballs a price lower than

marginal cost, contingent upon advertisers paying a higher compen-

sating price to maintain a positive price level. This lossy pricing is

employed in the eyeball market when its potential is weaker than that

of advertisers, that is, μ� 0,1� ½, indicating a lack of product innovation

on the eyeball's side. The primary objective of this subsidizing pricing

strategy is to expand the eyeball market by not only mitigating the

price effect but also addressing the challenge of low content quality.

On the other hand, given the greater strength of the S-market, adver-

tisers exhibit a heightened willingness to pay for access to the media

platform's advertising service. Capitalizing on this strong S-market

might even entail providing “gifts” to eyeballs.

Result (ii) suggests that the media platform aims to attract more

eyeballs to increase the advertiser base. However, it is crucial to

acknowledge a potential undisclosed motive behind this strategy. The

platform may be masking the poor quality of its content by relying on

sheer eyeball numbers to generate revenue. This could explain the

proliferation of ad-supported media platforms producing fake news

and exhibiting political bias. During elections, media outlets not charg-

ing for access may attract more political ads, prioritizing attracting

eyeballs over producing accurate and unbiased content. In the realm

of politics, attracting more eyeballs often takes precedence over con-

tent accuracy and impartiality. Elder and Paul (2020) argue that “online

news sources funded by advertising depend on a business model wherein

consumers are kept engaged long enough to view advertisements. Again,

this engagement can be maintained by telling people what they want to

hear, or producing content that entertains or outrages more than it

informs.”

We define in Appendix A the freeness marginal ad nuisance thresh-

old, which reveals the freeness pricing strategy. We have:

pB xð Þ¼0 for θB ¼ θB5 ,θ
S
� θS3,θ

S
5

� �
andμ� 0,1� ½

In scenarios where the market of side B is weaker (μ� 0,1� ½), and

the marginal network benefits to advertisers are moderate

(θS � θS3,θ
S
5

� �
), there exists a threshold of the marginal ad nuisance θB5

� �

guiding the monopolist on when to balance value through the plat-

form by subsidizing eyeballs. We term this the freeness ad-nuisance

threshold. It is shown in Appendix A that as θS (resp. μ) increases, the

threshold θB5 decreases (resp. increases). The media platform is more

(resp. less) likely to adopt the freeness pricing strategy with increasing

θS (resp. μ).

Figure S3 in Appendix A, based on numerical simulations, illus-

trates Result (ii) in Proposition 2.

Result (iii)

Under condition Ω6 , the media monopoly charges ad avoiders the

highest access price while offering advertisers the lowest price.43 This

results in a reversed version of the D&C pricing strategy, where the

needing-more market (S) is subsidized instead of the needed-more mar-

ket (B). The rationale is rooted in the recognition that the eyeball mar-

ket is stronger enough to generate value i:e:μ� 1,þ∞½ ½ð Þ, while the

advertiser market is weaker and requires a lower price to boost its

strength. Despite advertisers perceiving the quality of ads on the

media platform as low, diminishing its overall appeal, eyeballs consider

the content quality to be sufficiently high, compensating for any

potential nuisance they might endure. Consequently, eyeballs attri-

bute a high value to the media platform, justifying their willingness to

pay a higher price. The media platform adjusts its pricing strategy, tak-

ing into account not only indirect network externalities but also prod-

uct quality. Essentially, when confronted with considerations of both

content quality and advertising nuisance on side B, the media monop-

olist shifts away from the D&C pricing strategy when the quality of

the content overwhelmingly mitigates the nuisance.

Section 4 further demonstrates that the reversal of the D&C pric-

ing strategy occurs when R&D efforts in market B significantly surpass

those in market S. The primary reason is that higher R&D efforts in

the eyeball market lead to a substantial improvement in product

quality.

Traditional D&C pricing is being reversed in the media world. As

Ken Doctor argues, “We're about to move into a period in which reader

revenue surpasses advertising revenue as the main support of many news

(paper) companies. It's yet another kind of profound crossover demon-

strating again how quickly news business models are changing. With

readers paying most of the freight comes a new series of profound ques-

tions, ones that we should start asking as we try to understand this

change.”44 The Guardian, in 2003, adopted a pricing strategy allowing
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readers to pay for exclusive content.45 Pay-per-view pricing is gaining

popularity among sports-centric TV channels, exemplified by industry

leaders like BeinSports, Amazon TV, and Canal+. These channels cater

to viewers who are willing to subscribe and pay to watch matches,

providing an enticing option due to the exceptional quality of their

exclusive sports broadcasts. Adweek.com, a marketing platform, offers

premium quality content only to paying subscribers.46 Larry Kilman

stated that “the basic assumption of the news business model—the sub-

sidy that advertisers have long provided to news content—is gone. This is

a seismic shift from a strong business-to-business emphasis—publishers to

advertisers—to a growing business-to-consumer emphasis, publishers to

audiences.”47

In conclusion, media companies are adapting their pricing strate-

gies as eyeball revenue becomes increasingly important. This trend

raises important questions about the future of news business models,

emphasizing the need to pay attention to these changes as they

unfold.

It is crucial to acknowledge that attracting a substantial number

of advertisers through a relatively lower price might result in an exces-

sive and bothersome presence of advertising for eyeballs. However,

we contend that the appeal of delivering high-quality content to eye-

balls can outweigh the nuisance externality. Additionally, advertisers,

experiencing reduced exposure due to the lower quality of their ads,

might be less motivated to join the media platform even with a dis-

counted price. As a result, this would lead to a more manageable num-

ber of ads for eyeballs on the platform.

We define, in Appendix A, the non-discrimination ad nuisance

threshold, indicating when a non-discriminatory pricing strategy

becomes apparent:

pB xð Þ¼ pS xð Þ for θB ¼ θB6 ,θ
S
� θS8,θ

S
7

� �
andμ� 1,þ∞� ½

The media platform adopts a non-discriminatory pricing strategy

when the marginal advertising cost reaches a critical nuisance thresh-

old θB6
� �

. This threshold acts as a proxy indicating when to reverse the

D&C pricing strategy. It is shown in Appendix A that:

∂θB6

∂θS
<0and

∂θB6
∂μ

>0

An increase in the (moderate) marginal network benefit to the S-

side decreases the threshold θB6 . When the marginal network benefits

to advertisers are increasing, the media monopoly tends to reverse

the D&C pricing strategy only with lower marginal advertising nui-

sance. However, an increase in μ(being in 1,þ∞� ½) incites the media

monopolist to reverse the D&C pricing strategy even for a higher ad

nuisance threshold.

For μ� 1,þ∞� ½ and under Ω6, when the marginal network benefit

to side S is relatively low, that is, θS � 0,θS8
� �

, the media platform

charges eyeballs the highest price, regardless of the magnitude of the

marginal advertising nuisance experienced by eyeballs i.e.θB � 0,θS
� �

.

On the other hand, when such network benefits are relatively

moderate, that is, θS � θS8,θ
S
7

� �
, imposing the highest price-level burden

on side B requires a lower advertising nuisance, that is, θB � 0,θB6
� �

.

The D&C pricing strategy is never reversed when side B is weaker

than side S.

Considering the previously defined advertising reach, we easily

verify that the D&C pricing strategy is reversed when this reach is

sufficiently high. We have:

pk xð Þ> 0andpB xð Þ≥ pS xð Þ forρ xð Þ≥
1þθS

1�θB
> θS

In this setting, the non-discrimination rule holds insofar as:

pB xð Þ¼ pS xð Þ for ρ xð Þ¼
1þθS

1�θB
> θS

Using numerical simulations, Figure S4 in Appendix A displays the

reversed D&C pricing strategy.

The following section studies the media monopoly R&D

equilibrium.

5 | R&D EQUILIBRIUM

In this section, we determine and examine the optimal R&D efforts

brought out by the media monopoly on both sides.

5.1 | Analysis of the optimal R&D efforts

The following Proposition characterizes the optimal R&D efforts.

Proposition 4. The optimal R&D investment on side

k is provided by48:

bxk|{z}
Equilibrium

R&D investment

¼
λ

γ
bqk

|{z}
Relative returns

onR&Dinvestment

ð19Þ

with (for k = B)

bqB ¼ γ
2γ�λ2
� �

ψþ θS�θB
� �

γ

2þθS�θB
� �

γ� λ2
� �

2� θS�θB
� �� �

γ� λ2
� �ωS

and (for k = S)

bqS ¼ γ
2γ�λ2þ γ θS�θB

� �
ψ

2þθS�θB
� �

γ�λ2
� �

2� θS�θB
� �� �

γ�λ2
� �ωS

Equality (19) implies that the R&D Cost Recovery Condition on

side k is satisfied at the margin in that:

10 ALOUI and JEBSI
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γbxk|{z}
MarginalR&D

coston side k

¼ λbqk|{z}
Marginal return

onR&Dinvestment

on side k

Proof. See Appendix A. ▪

Equation (19) teaches that the equilibrium R&D efforts on side k,

bxk
h i

, must be equal to the relative returns on these efforts, λ
γ
bqk

h i
. We

shall define the term λ
γ
as the marginal benefit–cost ratio of the R&D

project on side k.

Parting from (19), we define in (20) the at-the-margin R&D Cost

Recovery Condition on side k. In this setting, we shall interpret λ as

the shadow price of one dollar invested in R&D on side k. According

to the relationship (20), investing an additional dollar in R&D on mar-

ket k will result in returns from equilibrium participation that cover

the marginal cost of R&D. Additionally, Equation (20) demonstrates

that increasing R&D efforts on side k leads to a higher level of equilib-

rium demand on that side. This finding justifies the media monopolist's

use of R&D investment on one side as a non-pricing factor to attract

members to that side.

We compare, in Corollary 1, the equilibrium R&D efforts of the

private media monopolist with that of a social planner.

Corollary 1. The media monopolist under-invests in

R&D on side k when compared to a social planner:

bxkW >bxk ð20Þ

Proof. See Appendix A. ▪

As previously stated, Tan and Wright (2021) have discussed the

main distortions that can occur when comparing how a two-sided

private monopoly and a two-sided social planner determine their

optimal pricing strategies. Although their work sheds light on this

issue, it does not explain the root causes of these distortions. Our

analysis proposes that a potential cause of these distortions is the

underinvestment in R&D in market k. Specifically, our analysis sug-

gests that the media monopoly underinvests in R&D to gain power in

the k market. Compared to a social planner, the media monopoly is

willing to forego a certain amount of R&D expenditures to induce

less demand in the k market. However, the lower demand is more

than offset by the effect of a higher price. Furthermore, the under-

provision of R&D in market k reinforces the scale distortion in the

other market, l.

Management insights suggest promoting innovation to enhance

the quality of the media good, particularly in comparison to the social

planner. Content innovation strengthens the contribution of the eye-

ball's side to the network value for advertisers. Furthermore, advertis-

ing innovation not only mitigates the nuisance cost for eyeballs but

also encourages the media monopolist to impose more substantial

pricing “penalties” on advertisers for this nuisance, compared to the

social planner.

Corollary 2 establishes the condition under which the monopolist

devotes the largest R&D efforts to one side.

Corollary 2. Comparing the equilibrium R&D efforts to

each other, we prove that:

bxB > ≤ð ÞbxS if ψ > ≤ð Þ1orωB > ≤ð ÞωS

Proof. See Appendix. ▪

According to Corollary 2, to ensure a profitable return on invest-

ment in R&D, the media platform prioritizes investing the most in

R&D on the side of the market with the strongest reference, where

customers are most willing to pay for the pre-innovation media offer-

ing. Therefore, before initiating an R&D project on either side, the

media platform must conduct a thorough market potential analysis to

identify the side with the strongest reference and the highest poten-

tial for profitability. Furthermore, Corollary 2 shows that countervail-

ing cross-externalities do not influence the media platform's decision

to invest the most in R&D on one side. This indicates that the media

monopolist recognizes the importance of the inherent value of its plat-

form for each customer group and how it shapes the magnitude of

the cross-externalities.

The result stated in Corollary 2 may also be linked to the fact that

the media monopoly invests more in the strongest basic market to

avoid its excessive inertia (Farrell & Saloner, 1985). This means that

earlier (loyal) consumers in this market may be very stuck with the

older version of the media offering and have difficulty diverting to the

upgraded version. Increasing R&D investment can be an effective

approach to persuade and assist these locked-in consumers in the

media market to adopt new behaviors. Moreover, the media platform

could allocate more resources to R&D to mitigate the higher switching

costs incurred by consumers. To support this intuition, we read in

Twipe digital publishing the following: “A well-documented and powerful

example is from the Arkansas Democrat Gazette which provided sub-

scribers with tablets to read their digital replica ePaper. The experiment

began as a way to return to profit after making a loss for the first time in

25 years in 2017. In March 2018, the move was trialed in the US town

of Blytheville. Each Arkansas Democrat-Gazette subscriber was offered

an iPad at their current print delivery rate ($34). Importantly, each sub-

scriber was also offered a personal training session on how to use the tab-

let. Following the experiment, over 70% of the subscribers from

Blytheville converted to digital.”49

Moreover, the media platform provides the lowest R&D efforts to

the market that is least willing to pay for the pre-innovation version of

the media offering, where excessive momentum is expected to prevail.

For even slight modifications to the product, earlier consumers in this

market will be encouraged to quickly switch to the new version.
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In the following Proposition, we study the impact of θB on the

equilibrium R&D efforts on side k, given δ<1. If the marginal ad nui-

sance rises, the platform will likely focus more on R&D efforts, espe-

cially in the B market, to help offset this effect. However, according to

Proposition 5, this might not always be the case if the marginal benefit

of the platform to advertisers outweighs the marginal cost of nui-

sance, that is, when θB < θS or δ<1. In such situations, other factors

may play a more significant role in determining the platform's optimal

response to rising nuisance costs.

Proposition 5. Provided that δ<1, we show that

for k¼B,Sð Þ:

∂bxk

∂θB
<0 for all θB � 0,θS

� �
,θS � 0,1� ½,ψ � 0,þ∞� ½,and γ � γ2,þ∞� ½

Proof. See Appendix A. ▪

If the marginal ad nuisance increases, the media monopoly has

less incentive to undertake R&D efforts on both sides. We give the

following intuitions:

•
∂bxB
∂θB

<0: Increasing the quality of media content on side B (by rising

bxB) can attract more eyeballs to the media platform. Furthermore,

due to positive cross-externalities, more advertisers are likely to

join the platform, especially since θS > θB or δ<1. Therefore, this

improvement can also have an adverse effect, increasing annoying

ads that can offset the positive impact of the content upgrade and

lead to a decrease in demand on side B. As a consequence, invest-

ing in R&D on side B may not yield a sufficient return on invest-

ment, as Proposition 4 shows. To address this challenge, the

platform may opt to decrease its R&D efforts on side B when θB is

expected to increase, to achieve a balance between content quality

and ad nuisance.

•
∂bxS
∂θB

<0: The media platform anticipates that increased R&D efforts

on the S side will significantly enhance the quality of advertise-

ments, making advertisers more willing to pay for advertising, thus

increasing their demand for the platform. However, if the advertis-

ing becomes too intrusive, it may lead to a decline in demand from

eyeballs. The positive cross-externalities from side B to side S may

also lead to a decrease in demand from advertisers. To recover

R&D costs, the media monopolist may reduce its R&D efforts on

the S side when it expects an increase in advertising nuisance. In

summary, the media platform aims to improve the quality of adver-

tisements through increased R&D efforts on the S side. However,

if advertising becomes too intrusive, it may negatively impact the

platform's demand from both advertisers and the audience. The

media monopolist may adjust its R&D efforts to balance the cost

recovery and demand from both sides.

It is worth noting that when advertising is relatively low

(i.e., δ<1), the media monopoly may face a dilemma in investing in

R&D due to advertisers' emphasis on increasing eyeball engagement.

However, as the level of advertising annoyance increases, the monop-

olist recognizes that advertisers, who contribute to this annoyance,

are not solely attracted by the high-quality advertising service but also

by the media content that appeals to a broader audience. Therefore,

the monopolist tends to balance the demands of advertisers and eye-

balls when deciding where to focus its R&D efforts. We also highlight

the importance of considering the countervailing interactions of

advertisers and eyeballs in shaping the R&D efforts when the ad nui-

sance is relatively low.

5.2 | Reversed D&C pricing strategy: on the role of

the equilibrium R&D efforts

To validate the economic insights outlined in the analysis of Proposi-

tion 3 above, we explore in Proposition 6 how the platform's equilib-

rium pricing strategy is influenced by the equilibrium R&D efforts.

Proposition 6. Given δ<1, we show the following:

Result i The media monopolist plans to serve the eye-

balls for free or at a below-cost price, that is,

bpB ≤0andbpS >0 ifbxB ≤ebx
B

with

ebx
B
¼ θSbxS <bxS

Result ii The media monopolist plans to reverse the

D&C pricing strategy, that is,

bpk >0andbpB ≥bpS if bxB ≥^bxB

with

^bxB ¼ 1þθS

1�θB

	 

bxS >bxS

Proof. See Appendix A. ▪

The results presented in Proposition 6 confirm the intuitions

brought to the analysis of the pricing equilibrium for given R&D

efforts (see the analysis of Proposition 3 above).50

Result (i)

The platform will adopt the freeness pricing strategy if the equilib-

rium R&D efforts on side B remain relatively low and fall below the

threshold ebx
B
. Below this freeness R&D threshold, the media monopoly
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will find it optimal to price eyeballs at or below the marginal cost. This

R&D threshold conveys a message to the monopolist that the R&D

program on the eyeball side will not be efficient enough to produce the

necessary content quality level to attract eyeballs. To offset the rela-

tively lower R&D efforts, indicative of a subsequent decline in content

quality, the monopolist might opt to provide the content for eyeballs

at no cost or even subsidize it.

Result (ii)

The media platform intends to reverse the D&C pricing strategy

when it achieves relatively greater equilibrium R&D efforts in the eye-

ball market. The monopolist recognizes that it is the high quality of

the media content that will persuade eyeballs to pay a higher price,

despite the advertising nuisance they may encounter. As previously

mentioned, some newspapers are no longer free of charge in the digi-

tal realm, considered an innovation. A Reuters study suggests that

“publishers need to focus on their key strengths, with 53% of subscribers

to online news brands saying their top reason for paying for news is better

quality than they can find from free source.” In the “What's New in Pub-

lishing” web portal, Erik Martin reports that Matt Skibinski states that

“in order to get your readers to pay for your digital content, you have to

actually ask them to pay. In the past, many publishers were too conserva-

tive with their meter rules, and as a result, they would only ever ‘stop’ a

small percentage of readers with a subscription ask. We're now seeing

publishers become more confident in saying to readers, we have content

that is high quality, valuable, and worth paying for.”51

We shall define ^bxB as the critical threshold of R&D efforts in

market B. This threshold serves as a proxy for innovation and triggers

a reversal of the D&C pricing strategy by the media platform. The

main findings of Proposition 6 are summarized in Figure S5, which can

be found in Appendix A.

5.3 | The see-saw R&D rule

Although analyzing the assumption that the relative advertising

nuisance is high (i.e., δ≥1) may complicate the clarity and

exposition of our paper, we are intrigued by a very interesting result.

Accordingly, in Corollary 3, we define what we shall call the R&D

seesaw rule (Anderson & Peitz, 2020; Rochet & Tirole, 2003): an

increase in the marginal advertising nuisance increases the R&D

efforts undertaken on one side and decreases those undertaken on the

opposite side. This rule is not applicable when the relative advertising

nuisance is low.

Corollary 3. Given δ≥ 1, the R&D see-saw rule holds on

each side. We have:

∂bxB

∂θB
≥ 0and

∂bxS

∂θB
<0underΩ8

and

∂bxB

∂θB
<0and

∂bxS

∂θB
≥0 underΩ9

The conditions Ω8 and Ω9 are stated in Appendix B.

Proof. See Appendix B. ▪

Given that the relative marginal advertising nuisance is high, that is,

δ≥ 1, we interestingly note the following intuitions:

•
∂bxB
∂θB

≥0and ∂bxS
∂θB

<0: When there is a marginal increase in θB, the

media platform adapts by augmenting the equilibrium R&D efforts

on the B-side while diminishing those on the S-side. This response

is driven by the platform's commitment to enhancing content qual-

ity, thereby mitigating the pronounced advertising nuisance on the

B-market. This is reinforced by reducing the advertising quality

designated for advertisers. Consequently, in the presence of exac-

erbated advertising nuisance (given δ≥1), the platform endeavors

to capture the attention of eyeballs by improving the quality of the

media content offered to them, concomitantly reducing the quality

of the advertising provided to advertisers. To illustrate this rela-

tionship, Figure S6 in Appendix B depicts the variation of bxB w. r. t

θB
� �

under Ω8.

•
∂bxB
∂θB

<0and ∂bxS
∂θB

≥0: In response to an increase in marginal advertis-

ing nuisance, the media platform adjusts by decreasing R&D efforts

on the B-side while increasing those on the S-side. This adjustment

is driven by the relatively low pre-innovation market potential of

market B under Ω9, posing challenges in generating a sufficient

return on investment in R&D. Additionally, the limited attractive-

ness of the B-side for the S-side, along with heightened competi-

tion among advertisers, intensifies rivalry. As a result, the platform

strategically aims to attract advertisers by providing them with an

appealing quality of advertising service, particularly considering the

higher aversion of eyeballs to ads. Moreover, the platform aims to

alleviate advertising nuisance for eyeballs by exposing them to

enticing advertisements. Figure S7 in Appendix B illustrates the

relationship between bxS and θB under Ω9.

5.4 | Solving the chicken-and-egg problem:

practical insights for media platforms

Our paper thoroughly explores the pivotal role of innovation in

addressing the chicken-and-egg problem encountered by media plat-

forms. We emphasize that innovation acts as a catalyst, attracting

users from both sides to join the platform and opt for premium ser-

vices. Moreover, it plays a crucial role in alleviating ad nuisance for

eyeballs, prompting the media platform to strategically reconsider tra-

ditional pricing strategies.

Our approach to innovation encompasses a focus on demand-

driving strategies, including engaging ad formats and advancements in

data analytics and targeting capabilities. These innovations aim to
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strike a delicate balance, making ads more appealing to advertisers

while ensuring that eyeballs perceive them as less intrusive. Simulta-

neously, we recognize that content quality and diversity are para-

mount factors for attracting and retaining eyeballs, indirectly

benefiting advertisers by fostering a larger and more engaged

audience.

The media platform can effectively address the chicken-and-egg

problem from two primary, yet not mutually exclusive, perspectives:

• Innovating on the eyeball's side

Innovating on the eyeball's side attracts a larger audience to the

media platform, encouraging substantial advertisers to participate

due to the positive indirect externalities generated by eyeballs.

However, this can result in additional nuisance for the eyeballs. To

counteract this, advertising innovation becomes crucial, helping

the platform alleviate the resulting nuisance and ensuring the har-

monious coexistence of both sides.

• Innovating on the advertiser's side

Innovation on the advertiser's side generates increased demand for

advertising through the media platform. Consequently, there is

reduced participation from eyeballs due to the negative indirect

externalities imposed by advertisers. In response to this dynamic,

innovation in media content becomes essential. This innovation

enables the platform to alleviate the resulting nuisance and main-

tain a balanced presence for both customer groups.

Additionally, technological progress, involving virtual and aug-

mented reality technologies and artificial intelligence for content rec-

ommendation and targeting, enhances advertising experiences on

platforms. This boosts appeal to advertisers. The overall strategy

includes innovative advertising models (like native and interactive for-

mats), transparency and privacy measures, collaboration with stake-

holders, and dynamic pricing based on user engagement metrics.

Together, these elements form a robust framework for media plat-

forms to navigate the complexities of the chicken-and-egg problem.

This approach aims to create a more sustainable media ecosystem,

benefiting both advertisers and eyeballs.

6 | POLICY IMPLICATIONS

Our paper has several policy implications that are worth noting. Spe-

cifically, the following recommendations can be drawn from our

findings:

• Assessing market power and innovation: Policymakers should care-

fully assess the platform's market power and potential distortions

resulting from its pricing strategy, taking into account how the plat-

form manages its pricing policy on each side and how countervail-

ing indirect network externalities impact this strategy. Additionally,

policymakers should consider the level of innovation brought to

one side of the platform, as well as advertising nuisance thresholds

that guide the platform in adopting a freeness pricing strategy for

eyeballs and potentially reversing the standard D&C pricing

strategy.

• Promoting competition in low advertising reach markets: Policy-

makers should pay close attention to the advertising reach of

media monopoly platforms when considering policies related to

pricing and competition. Specifically, regulators should consider

implementing measures to promote competition in markets with

low advertising reach, such as preventing monopolies from using

below-cost pricing to drive out competitors. In markets with high

advertising reach, regulators may need to consider measures to

prevent monopolies from charging excessive prices to eyeballs or

exploiting their market power to the detriment of advertisers.

• Encouraging balanced R&D efforts: Policymakers should incentivize

any media platform to invest in high-quality R&D efforts on both

sides while being aware of its potential for deliberate underinvest-

ment to reduce demand and increase prices. Policymakers should

also investigate whether the R&D see-saw rule is a predatory R&D

behavior of the monopoly platform.

• Establishing an R&D threshold: To measure the level of innovation

and therefore the media good quality, policymakers should collabo-

rate with industry experts and stakeholders to establish an R&D

threshold. This threshold can serve as a benchmark and be

adjusted over time to reflect changing market conditions.

• Balancing content quality and advertising nuisance: Policymakers

must carefully consider the potential trade-offs between content

quality and advertising nuisance within the eyeball market. Should

content quality successfully alleviate the impact of advertising nui-

sance, granting the platform the leeway to set a higher access price

for eyeballs relative to advertisers could foster the establishment

of sustainable revenue streams. Nevertheless, in instances where

the advertising nuisance becomes overly substantial, policymakers

may need to delve into regulatory measures. Such measures could

encompass restrictions on advertising volume on the platform or

the implementation of safeguards to prevent excessive disruption

to the eyeball experience.

In their overarching strategy, policymakers must aim for equilib-

rium in the platform's pricing and R&D initiatives on both sides, con-

sidering aspects such as market power, scale distortions,

countervailing indirect network externalities, and the extent of adver-

tising nuisance. A meticulous examination of these factors enables

policymakers to guarantee fair and efficient platform operations,

ensuring that eyeballs not only relish high-quality content but also

encounter less intrusive, high-quality advertising.

7 | CONCLUSION

In this paper, we investigate the incentives of a monopolistic media

platform to engage in demand-driving innovation when eyeballs and

advertisers interact in countervailing ways. We also aim to analyze the

role of innovation in resolving the chicken-and-egg dilemma and how it

may influence the platform's pricing strategy. To do this, we allow the
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media monopoly to solve a two-stage optimization program. In the

first stage, it determines the optimal R&D efforts. In the second stage,

it chooses the optimal pricing policy on both sides taking into account

the R&D efforts.

Our investigation yields several insightful findings, significantly

expanding upon the existing literature on two-sided markets. In the pric-

ing stage, we establish optimal pricing rules, introducing an additional

externality-internalization term alongside conventional marginal cost

and market power elements. A comparative analysis between the

monopoly's optimal pricing rule and that of a social planner brings to

light two noteworthy sources of market distortion: market power and

scale distortions. Notably, positive scale distortion emerges on the

eyeballs' side, while negative distortion manifests on the advertiser's

side in the presence of countervailing interactions. Exploring the

impact of marginal advertising nuisance on optimal prices uncovers

new and counterintuitive revelations. Under specific conditions, an

increase in marginal advertising nuisance results in unexpected price

variations, leading to an increase (decrease) in the charges levied on

eyeballs (advertisers). These findings intricately intertwine with the

scale of innovation on each side. Furthermore, under certain condi-

tions, we observe a reversal of the D&C pricing strategy. Notably, this

occurs even when eyeballs suffer from the negative impact of

increased advertiser participation. This highlights the media platform's

approach to designing pricing policies, showcasing its sensitivity not

only to the magnitude of indirect network externalities but also to the

scale of innovation provided to each side.

Transitioning to the R&D stage, we establish an equilibrium rule

for R&D on each side, ensuring cost recovery at the margin. Our study

reveals that the platform allocates the highest R&D expenditures to

the side with the strongest reference market, carefully considering the

excess inertia effect. In scenarios with low relative advertising nui-

sance, equilibrium R&D efforts on both sides decrease in response to

rising marginal ad nuisance. This approach stems from the platform's

awareness that advertisers, the source of ad nuisance, are enticed not

only by the quality of ads intended for them but also by the quality of

the content offered to eyeballs. Moreover, we establish that, during

R&D efforts, the media platform plans to reverse the D&C pricing strat-

egy when engaging in the greatest equilibrium R&D efforts in the eye-

ball market. This emphasizes the media monopolist's awareness that

the strong attractiveness of resulting media content quality induces

eyeballs to pay a higher price despite the ad nuisance they endure.

We introduce an innovation proxy indicating the content quality attrac-

tiveness required to reverse the D&C pricing strategy, thus solving the

chicken-and-egg problem. In instances of high relative advertising nui-

sance, we define the R&D seesaw rule, showcasing that an increase in

ad marginal nuisance empowers the media platform to increase

(diminish) the R&D efforts on the eyeball (advertiser) side. This high-

lights the platform's tendency, in the presence of exacerbated adver-

tising nuisance, to attract more eyeballs not only by boosting the

quality of the content but also by limiting the quality of the ads.

Our paper can be extended in several directions for future

research. First, models can be developed by studying the incentives

for innovation of competing media platforms when advertising nui-

sance is significant. Second, it would be interesting to examine the

effectiveness of media innovation projects when environmental and

social concerns predominate. In this context, it is possible to answer

the following questions: (i) what if intense media product innovation

results in greater use of scarce resources? (ii) What if populism and

fake news were prevalent due to the eye-catching appeal of media

innovation? And (iii) how does media innovation meet the CSR objec-

tives of local authorities? Finally, it would also be important to esti-

mate econometrically to what extent media innovation intensifies/

reduces advertising nuisance.
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ENDNOTES

1 We are grateful to an anonymous referee for insightful comments and

helpful suggestions, which led to significant improvements in the paper.

Any remaining errors are, of course, ours.

2 Throughout this paper, eyeballs represent all media customers other

than advertisers, such as readers, viewers, listeners, and Internet users.

3 For a definition of ad avoidance and the three means by which eyeballs

avoid ads (cognitive, behavioral, and mechanical), see Speck and Elliott

(1997).

4 On ad blocking, see Miroglio et al. (2018), Shiller et al. (2018), and

Suárez and García-Mariñoso (2021), among others.

5 For details, see https://www.techadvisor.com/article/1371233/netflix-

basic-with-ads-not-worth-price.html.

6 Further details are in https://www.digitaltrends.com/home-theater/

what-is-youtube-premium/.

7 For details, see https://fourweekmba.com/the-new-york-times-

business-model/.

8 Hagiu and Hałaburda (2014) define three network expectation modali-

ties according to the information held by one side on the price prac-

ticed on the opposite side. These authors emphasize that a side forms

responsive (resp. passive) expectations when it is informed (unin-

formed) of the price paid by the other group. Further, they examine

wary expectations which refer to the fact that each side can build

expectations based on the price it pays.

9 Anderson and Gabszewicz (2006), page 579, claim that “the platform

recognizes the trade-off between higher ad levels that lead to more revenue

per viewer, and the loss in viewer base from ramping up ad levels too high.”

10 Many media platforms, including YouTube and Facebook, indepen-

dently create and broadcast ads, eliminating the reliance on external

advertising agencies. Traditional channels like CNN, BBC, and NPR also
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produce and air advertisements directly, showcasing a trend toward in-

house ad creation and broadcasting.

11 On media convergence, see Jenkins (2006).

12 We cite, among others, Rochet and Tirole (2003); Evans (2003); Jullien

et al. (2021); Jullien and Sand-Zantman (2021); and Weng and Luo

(2023).

13 Belleflamme and Peitz (2021) note on page 117: “… to avoid the null

equilibrium, the platform applies a divide-and-conquer strategy, setting a

low (possibly negative) fee for one group (divide) and making it up by set-

ting a high fee for the other group (conquer).”

14 For more details on this literature, readers can refer to Anderson and

Gabszewicz (2006) and Anderson and Jullien (2015), among others.

15 To the best of our knowledge, the empirical frameworks that have dealt

with innovation in a two-sided market are Boudreau (2012) and Zhang

and Tang (2019).

16 While other prior studies have explored topics such as the strategic uti-

lization of first-party content (Hagiu & Spulber, 2013), the trade-off

between investing in high platform performance and facilitating third-

party content development (Anderson et al., 2014), the impact of coop-

eration on R&D efforts in a duopoly platform (Bourreau &

Verdier, 2014), the innovation's impact on the pricing policy of telecom-

munications operators (Calabrese et al., 2008), and the presence of

non-innovative competing platforms on seller incentives

(Belleflamme & Peitz, 2010), our specific focus on two-sided R&D

investment, coupled with the consideration of countervailing interac-

tions, offers a distinctive perspective that enhances our understanding

of the multifaceted nature of two-sided markets.

17 BeIN Sports operates as a dominant player, if not a local monopoly, in

the realm of sporting event broadcasting. It holds exclusive rights to

broadcast major sports events, thereby enjoying a significant market

advantage. Netflix, on the other hand, has established a stronghold in

the media streaming industry, effectively.

18 The media platform is assumed to have sufficient capacity to meet

potential demands from both sides.

19 In our paper, the utility on side k associated with not joining the media

platform (the outside option) is normalized to zero.

20 Note that a marginal increase in NS resp:NB
� �

reduces (resp. increases)

the net utility of media good B (resp. S) by θB (resp. θS) since ∂UB

∂NS ¼

�θB <0 (resp. ∂US

∂NB ¼ θS >0).

21 For the sake of simplicity, we do not explicitly model within-side net-

work externalities, for example, the overuse of a limited-capacity band-

width that degrades the quality of movies for viewers and/or the

competition between advertisers to attract eyeballs' attention.

22 We bring these parameters closer to practice. θB can be the annoying

emotion that a football fan experiences when a commercial cuts a

match for the football team she supports. It can also be the willingness

to pay of an eyeball to escape an ad (See https://morningconsult.com/

2017/09/23/consumers-love-hate-ads-wont-pay-escape/). θS can be

the probability that an advertiser earns an additional dollar by placing

an advertisement seen by an eyeball (a potential buyer). To keep the

model parsimonious, we assume that all the eyeballs (advertisers) expe-

rience (procure) the same marginal network cost (marginal network

benefit). Note further that, in our paper, eyeballs dislike ads and not the

advertised brands.

23 Exceptionally, we relax this assumption in Corollary 3 below where we

define the R&D see-saw rule given δ≥1.

24 In our paper, the trade between eyeballs and advertisers is kept

exogenous.

25 To strengthen the justification for comparing prices of both sides, we

can easily interpret the payment made, whether by the eyeballs or the

advertisers, as an “access price.” It's important to note that we are not

considering situations where a media monopoly imposes usage-based

pricing on advertisers. For instance, we are disregarding the scenario

where a newspaper sets a per-impression price for advertisers (Godes

et al., 2009).
26 Tishler and Milstein (2009) also adopt this product innovation

formalization.

27 The parameter ωk >0 can be interpreted as the maximum the k-

consumer is willing to pay for the legacy media platform. Thus, ak

reflects her maximum willingness to pay when the platform also goes

digital. Additionally,ωk can also indicate the platform's potential market

among loyal or early customers on the k side.

28 It would be intriguing to consider how R&D investments on each side

could impact the price sensitivity of that respective side. Furthermore,

there is a possibility of positive spillover effects from R&D efforts in

one market to the other. However, for the sake of simplicity, we have

chosen to overlook these fascinating aspects. Incorporating these fac-

tors would introduce greater complexity to the model and the subse-

quent analyses.

29 Analytically, we can derive the same equilibrium arguments by simulta-

neously determining optimal prices and R&D efforts. Nevertheless, we

opt for a sequential timeline (Knauff & Karbowski, 2021;

Lambertini, 2003), which segregates price analysis from R&D analysis

to closely mirror real-world scenarios. Our objective is to explore the

impact of the pre-established R&D efforts on the membership pricing

strategy of the media platform. It is important to highlight that the

monopolist accurately discerns the network expectation modality on

each side while undertaking the R&D projects.

30 Note that two factors can affect the basic maximum willingness to pay

of side k: one in the short term (the expected network size of side l) and

the other in the long term (the R&D efforts).

31 To learn more about this issue, please refer to the appendix of their

paper.

32 Assuming responsive expectations, we follow the majority of the litera-

ture on two-sided markets. The study of the incentives of a media plat-

form to innovate in the presence of passive or wary network

expectations is beyond the scope of our paper and would be the sub-

ject of a future research.

33 Appendices A, B, and C can be found within the Supporting

Information.

34 There should have been an additional term reflecting the marginal

membership cost (which is normalized to zero in our paper). We can

also interpret pk xð Þ as the equilibrium profit margin of the platform on

the k side, given the R&D efforts.

35 For the sake of brevity and to focus only on the role of publicity nui-

sance, the analysis of the impact of the S-side network benefits on the

equilibrium arguments (pricing and R&D) is not taken into account.

36 To simplify the exposition, all the conditions Ωi , (i=1, ….,17) and the

parameter thresholds θBi (i=1,….,23) and θSi (i=1, ….,17) are stated in

the Appendices A, B, and C (see the Supporting Information). The sub-

scripted numbers assigned to Ωi and θki depend on the sequence of

proofs.

37 Through a series of simplifications outlined in Appendix C, we affirm

the continued validity of the interesting findings described in Proposi-

tion 2, even when accounting for the endogeneity of R&D efforts. To

streamline our analysis and simplify the process, we focus on examining

the impact of θB on prices under the assumption of exogenous R&D

efforts. It is important to note that, as the equilibrium pricing rules in

Proposition 1 remain valid, the same economic intuition continues to

apply even when R&D efforts are endogenously determined.

38 It is a marginal-cost-based pricing on side B. Contrary to some papers

on media industry (e.g., Ambrus et al., 2016; Anderson et al., 2012;

Anderson & Coate, 2005; Athey et al., 2018; Gabszewicz et al., 2004)
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which assume that the free access of eyeballs is a (committed)

exogenous decision, we determine it endogenously to maintain the

two-sidedness feature of the platform's pricing strategy.

39 The subscript “f” denotes “freeness pricing on side B.”

40 In Appendix C, we validate the below-cost and the reversed

divide-and-conquer pricing strategies, considering the endogeneity of

the R&D efforts.

41 Note that the price level (Rochet & Tirole, 2006) is

p xð Þ¼ pB xð ÞþpS xð Þ¼ 1þθB
� �

qB xð Þþ 1�θS
� �

qS xð Þ>0.

42 For definitions of the advertising reach, see De Pelsmacker (2022). See

also https://www.simulmedia.com/tv-advertising-glossary/what-is-

reach-in-advertising.

43 Comparing the two access prices is equivalent to comparing the profit

margins as the marginal costs are normalized to zero.

44 http://www.niemanlab.org/2012/05/the-newsonomics-of-majority-

reader-revenue/.

45 See https://www.theguardian.com/media/2003/jul/08/theguardian.

pressandpublishing.

46 See https://www.adweek.com/internationalsub/.

47 Larry Kilman was the General Secretary of the World Association of

Newspapers and News Publishers in 2015. See https://www.

discoursemagazine.com/culture-and-society/2021/07/28/the-press-

now-depends-on-readers-for-revenue-and-thats-a-big-problem-for-

journalism/.

48 All the R&D equilibrium arguments are stated in Appendix A.

49 See https://www.twipemobile.com/encouraging-subscribers-to-move-

from-print-to-digital/.

50 As noted in footnote 40 above, through the simplifications detailed in

Appendix C, we confirm the persistence of the outcomes outlined in

Proposition 3, even when accounting for endogenous R&D efforts.

Analyzing these results within the context of equilibrium R&D efforts

allows us to unravel the importance of the magnitude of these efforts

in counteracting the divide-and-conquer pricing strategy. The numerical

simulations conducted in Appendix C further validate the relationships

between the equilibrium R&D efforts on side B and the corresponding

thresholds that delineate the strategies of freeness and non-

discrimination pricing. Figures 8 to 13 in Appendix C serve to illustrate

the main findings under endogenous R&D efforts.

51 See https://whatsnewinpublishing.com/moving-readers-from-free-to-

fee-an-inside-look-at-successful-premium-publishing-strategies/.
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