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Abstract

What are the welfare consequences of privacy regulation when a media platform
offers both an ad-supported free version and a premium subscription? We present a
model where privacy regulation lowers advertiser willingness to pay for advertising on
the platform. The platform will drive more consumers toward its premium subscrip-
tion by lowering the price while increasing the advertising load imposed on free view-
ers. The overall welfare consequence is that low-income consumers—who are more
price sensitive and less advertising-averse and therefore consume the ad-supported
version—are harmed by the privacy regulation while high-income consumers are bet-
ter off. In extensions, we consider cases where wealthier consumers are more valuable
to advertisers and where consumers have intrinsic preferences for privacy and provide

conditions under which our main qualitative results still hold.
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1 Introduction

Over the last decade, media platforms that were previously fully ad-funded, such as YouTube
and Twitch.tv, have introduced subscriptions that allow consumers to pay a fee to watch
content without ads. Similarly, previously fully subscription-based media services such
as Netflix have introduced subscription tiers that offer a lower monthly fee in exchange
for watching ads. This multi-tiered format acts as a form of price discrimination whereby
price-insensitive or ad-averse consumers can access content without having to sit through
advertising, while price-sensitive or ad-tolerant consumers can access content without hav-
ing to pay a high monthly fee. However, the profitability of these advertising-supported
tiers depends on how much the platforms can charge for ads, which in turn is a function
of how much data the platform can share about the users being advertised to [Johnson
et al., 2020]. If a platform is then subject to privacy regulations that inhibit its ability to
sell advertising, the users of the platform will benefit from greater control over their data,
but those regulations may then have the unintended effect of discouraging platforms from

serving these low-income consumers.

To investigate this tradeoff, we create a model of media platform pricing where consumers
vary in their income. The platform offers access to media through either an ad-free pre-
mium subscription, or a free service with advertising, and its choice variables are the price
of the premium subscription and the ad load on the free version of its content. Similar
to Casner and Teh [Forthcoming] we assume an exogenous advertising sector that has a
constant willingness to pay for consumer impressions. Following Dworczak et al. [2021]
and Leisten [2024], we model high-income consumers as having a low marginal value of
money, and in accordance with findings in the empirical literature [Varian et al., 2005,
Johnson et al., 2020] we assume higher-income consumers have a greater aversion to ads

(or, equivalently, a high marginal value of time).

When advertising is relatively valuable, the platform sets the price of the premium ser-
vice such that only extremely high-income consumers purchase it, and the ad load is set
such that the marginal consumer is indifferent between the free version, the premium sub-

scription, and the outside option. However, if a regulator imposes privacy regulation, this



reduces advertisers’ willingness to pay for impressions, which reduces the profitability of
the free version. The platform responds to this by shifting consumers off the ad-supported
version and onto the paid subscription by reducing the price of the premium subscription
and raising the ad load. The result of this regulation is that the lowest-income consumers
are harmed because they have to sit through more advertising for the same content, while

high-income consumers benefit because they pay a lower price.

We consider two extensions to the model. In the first, we allow for a positive correlation
between income and advertiser willingness-to-pay for eyeballs following Gentzkow et al.
[2024]. In this extension, we find that our results from the base model carry through so
long as privacy affects advertiser willingness to pay for high-income consumers more than

for low-income consumers.

In the second extension, we allow consumers to have a taste for privacy. If the consumers’
taste for privacy is simply a function of the current state of privacy regulation and indepen-
dent of their own decisions, then the impact of this preference depends on the correlation
between privacy preferences and wealth. If there is no correlation, then the increase in
consumer welfare from increased privacy mitigates any welfare loss to low-income con-
sumers from increased ad load. However, if privacy preferences are positively correlated
with wealth—as is found in the empirical literature [Johnson et al., 2020, Lin and Strulov-
Shlain, 2023]—then total inequality of outcome can increase relative to the base model,

exacerbating our results on the policy’s distributional impact.

If consumers care about privacy only if their data is being used—i.e., only if they use the
ad-supported version—then privacy regulation will increase the relative appeal of the ad-
supported product and hence lead to higher ad-load and higher premium subscription prices

relative to the base model. A marginal increase in privacy then has two effects:
1. The reduction in advertising price

2. An increase in appeal of the ad-supported subscription tier as regulation limits the

extent to which consumer data can be used.

The second effect increases the value to consumers of watching ad-supported content and



allows the platform to profitably raise the advertising level. If this effect dominates the
reduction in ad price, then the value of ad-viewing consumers increases for the platform
and the results of the base model are reversed. On the other hand, if the ad-price reduction
dominates then the results of the base model carry through, but consumers who are the least
ad-averse may have improved welfare as the increase in privacy utility will outweigh the

reduced utility from increased ad-load.

2 Related Literature

Pay-TV and ad-supported media: There is a sizable literature seeking to explain the co-

existence of pay-TV and ad-supported models. Most articles posit that it is a market seg-
mentation or price discrimination method whereby consumers with low time-value and
high money-value will watch ad-supported content while those for whom the opposite is
true prefer pay-tv [Armstrong and Weeds, 2007]. Calvano and Polo [2020] show that even
with homogeneous consumers, the two business models can arise as a way for media plat-

forms to differentiate themselves and hence soften competition.

Other papers examine the effects of pay-TV vs. ad-supported business models on the extent
to which media providers differentiate themselves from each other through the choice of
content provided Peitz and Valletti [2008], Anderson et al. [2018]. And the welfare impli-
cations of providing product variety as a result of purely ad-supported vs. pay-tv business

models Anderson and Coate [2005], Crampes et al. [2009].

We take the quality and variety of media provided as given, and while it is the case that
creating a separating equilibrium is a key feature of our model, we also take the price
discrimination motive as given. Our main interest is exploring how privacy regulation has
different impacts on the welfare of high- and low-income consumers through its impact on

advertising prices.

Dietl et al. [2023] is much closer to our context, but they explore the competition between
pay-tv and fully ad-supported businesses and the implications of the different business

models on advertising levels rather than exploring differential impacts of privacy regula-



tion.

Privacy: The classical literature on privacy frames an increase in the ability to maintain
private info as a tradeoff between increased equality and reduced efficiency [Posner, 1981].
We contribute to a substantial literature that has developed since then on the unintentional
effects of policy mandates and their interaction with privacy preference. The economics
and marketing literature have demonstrated a positive correlation between age, income,
and value for privacy [Varian et al., 2005, Lin and Strulov-Shlain, 2023] implying that firms
who implement product designs to maximize data gathering may unintentionally bias their
sample by driving away older and wealthier consumers [Lin and Strulov-Shlain, 2023].
Much like Markovich and Yehezkel [2024] We show that instead of driving away these
consumers, a platform can instead use their distaste for advertising to steer them toward a
premium version of the service. However, this strand of the literature [Fainmesser et al.,
2023, Markovich and Yehezkel, 2024] focuses on the interaction between privacy and a
platform’s choice of business model rather than the implications of privacy regulation on

welfare within a given business model.

When it comes to privacy regulations in particular, regulators must consider the impact of
reduced advertising profitability and privacy regulations on the supply of content [Lefrere
et al., 2024, Johnson et al., 2024], the ability to inform customers of a product’s existence
[Aridor et al., 2024], increased concentration in the digital advertising sector [Peukert et al.,
2022], and increased search costs or reduced quality through lack of personalized service
[Goldfarb and Tucker, 2019]." While we are not the first to note that these tradeoffs can fall
particularly intensely on disadvantaged consumers, most of the previous literature has fo-
cused on the fact that alternative data sources are more robust for less marginalized groups
[Tucker, 2023]. Our model instead finds that reduced profitability of serving low-income
consumers leads to a more “damaged” product (in the sense of McAfee [2007]) for low-

income consumers and lower prices for high-income consumers.

Inequality: In recent years there has been an increased awareness in the economics liter-

"'We are focusing on the presence of these tradeoffs, but it is worth emphasizing that they must be balanced
against the potential negative consequences of too much information sharing and benefits of privacy. See
Dubé et al. [2024] for a comprehensive overview of this literature.



ature generally, and in the industrial organization and market design literature specifically,
that excess inequality can lead to undesirable outcomes. Indeed, Dworczak et al. [2021],
Akbarpour et al. [2024] show that in an economy with significant inequality, policies such
as price controls can be welfare-enhancing in stark contrast to the intuition learned in intro-
ductory economics courses. Similarly, Leisten [2024] shows that an increase in inequality
(as modeled by a mean preserving spread in consumers’ shadow value of money) can lead
to an increase in markups and hence reduced welfare for low-income consumers. Other pa-
pers consider policy responses to inequality such as potential contributions of antitrust pol-
icy toward creating more egalitarian economies [Baker and Salop, 2015], or measuring the
impact that inequality has on macroeconomic outcomes [Hendren, 2020]. We contribute to
this literature by connecting it to differential preferences for privacy, and by showing how
privacy mandates may increase inequality even if the first order impact on total welfare is

ambiguous.

Regulation and Product Quality: One of our contributions is to connect the economics

of privacy to the literature that examines the tradeoff between regulation and the quality
of products produced. Famously, regulation of the airline industry led to higher prices and
a focus on luxury in-flight amenities [Borenstein, 1992]. Morrison and Winston [2010]
report that deregulation starting in the Carter administration led to a significant drop in
airline fares, making airline travel accessible to a much broader swathe of consumers, albeit
at the cost of airlines no longer providing lobster dinners for in-flight meals. Similarly, the
CAFE fuel efficiency standards introduced in 1975 have increased fuel economy across the
American car fleet, but at the cost of somewhat diminished quality [Ferrara, 2007]. We
contribute by connecting this literature to advertising load choice and the implications of

privacy regulations.

3 Model

A monopoly platform offers two products, “ad-supported” (A) and “premium” (P). For

consumer %, utility for each product is



uia =V —na

up =V —a;p

where V' is the baseline value of the platform, «; is ¢’s price sensitivity, 7); 1s ¢’s aversion
to advertising (thought of as the marginal value of time), a is ad load, and p is the pre-
mium price. There is a continuum of consumers with total mass 1, and we assume that
wealthier people value their time more and poorer people value their dollar more. That is:
consumer 7’s marginal value of money is «; = «(;), where «(.) is a smooth, decreasing
function. Though this is not essential to the analysis, we assume that consumers with with
low marginal value of time and high marginal value of money are poor, while consumers
with high marginal value of time and low marginal value of money are wealthy. The dis-
tribution of 7 is given by cdf F'(n), which is also smooth on support [1., ng], with n;, > 0.
The pdf is f(n), and it is positive everywhere on [, ny]. The function «(n) induces a
distribution over «, and we assume «(ny) > 0 and a(n,) < oo so this distribution over «

has a positive, bounded support.

The platform earns revenue p for each user who buys P and revenue p,a for each user who
buys A. p, converts “eyeballs” to dollars and is a function of the quality of information the
platform has about its users, which can then be used to better target advertisements. We
can think of privacy regulation as inducing a decrease in p, as the platform is less able to
leverage its information, or gather information, about consumers. The platform chooses an

ad load, a, and a price for the premium product p, to maximize profits. Profits are given by

T = QA(avp>paa + QP(avp)p
where () 4 is the mass of consumers who consume A, and () p is the mass of consumers who
consume P. We begin with the following lemma, which characterizes possible equilibria:

Lemma 1. Fixing any a > 0 and p > 0, let 4 solve V. — naa = 0, let p solve V —
a(np)p = 0, and let 7] solve V- — na = V' — a(n)p. Then:
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1. if na < 7p, then there is not full coverage of the market: consumers with 1 < 4
consume A, consumers with n € (7, 7p) consume 0, and consumers with n > 7p

consume P.

2. if1a > 7p, then there is full coverage of the market: let ij solve V —na =V —a(7)p,
then 1) € [Np,Na] and consumers with n < 7 consume A, and consumers with 1 > 17

consume P.

Proof. Suppose 14 < 7p. Note that, because V' — na is decreasing in 7, if 7; < 74, then
i prefers A to 0. Furthermore, note that because V' — «(n)p is increasing in 7, if ; < 774
then 7; < 7p, and ¢ prefers 0 to P. Therefore, : consumes A. Symmetric arguments ensure
that if 7, > 7,, then ¢ prefers P to 0 and 7 prefers 0 to A, so ¢ consumes P. Finally, if
n; € [7la, 7p], then the monotonicity of V' — na and V' — «(n)p ensures ¢ prefers 0 to A and
prefers O to P, so ¢ consumes . This establishes the partial coverage equilibrium described

in the statement of the lemma.

Next suppose 74 > 7p. Then for n; € [fjp, 4], by our monotonicity arguments, ¢ prefers
both A and P to 0. Because the functions V' — na and V' — a(n)p are continuous, by the
intermediate value theorem 77 € [77p, 4], and therefore if 1; < 7, i prefers A to P, and

therefore consumes A and if n; > 7, ¢ consumes P. []

The above lemma establishes that there are two possible scenarios: there may be an equi-
librium with full coverage where everybody either consumes P or A, or an equilibrium
without full coverage where some consumers do not engage with either of the platform’s
offerings. Furthermore, it establishes that the allocation of products to consumers can be
characterized by thresholds: either 7 if there is full coverage of the market, or 774 and 7p if

there is not.

Using this lemma, we can write the profit function of the platform. When there is full

coverage of the market, platform profits are

paal (i) + p(1 = F(7)).



When there is not full coverage of the market, platform profits are

PaaF(74) + p(1 = F(7p)).

Conditional on there being full coverage of the market, the platform can always do strictly
better by increasing a and p, so long as 7) remains fixed and all consumers still earn more

than O utility (thereby ensuring there remains full coverage of the market). This means that

we can write a = % and p = % When there is not full coverage of the market, a = ﬁlA
and p = —Y—. Profits are then
o(7p)

V(paF<T_]> + 1- F(ﬁ)

U] (1)
pat'(na)  1-=F(p)\ .
V( s + o(7p) ) if not.

We introduce the following assumption:

. F . . 1-F . .
Assumption-conc. % is concave in 7, and (a& is concave in 7).

(n)
This assumption guarantees concavity of the profit functions by assuming concavity of its

two components (profits from A and P, respectively).

Lemma 2. There exists p, and D, such that, if and only if p, > Do and p, < pa, there
is a separating equilibrium. That is, some consumers consume A and some consumers

consume P.

f(ne)—ny
a(nu)(f(ne)na—1)

Specifically p, = LY (%%%ZZ);ZF;/(M)) and p, =

- Pa < Pa
Proof. The marginal revenue from increasing the share of customers who consume A by

increasing 74 is

0 |:VpaF<7_]A)} _ Vpa(af(ia) — F(ﬁA))_ (D

Ona n 4

The marginal revenue from increasing the share of consumers who buy P by decreasing



77]3 18

9 [V(l - F(ﬁp))} _ Via(@p) f(p) + (1 = F(np))o’ (p) )

~ Op a(n) a(ip)?

First, the marginal revenue of A is positive at 74 = 7. To see this, note that F'(n;) = 0.

Plugging in to equation |1 obtains Y2e1£/(1c)
L

, and n;, > 0 so this is positive. Similarly,
marginal revenue of P is positive at 7p = ny. Note 1 — F'(ny) = 0, so marginal revenue
Va(mu)fnm) a(ng) > 0,

in equation 2 is NCISE
The next step is to show that the marginal revenue of A is greater than that of P at n;, and
that the marginal revenue of A is less than that of P at ny if and only if p, € (pa, Pa)-
Plugging in 7, to our expressions for marginal revenue, the inequality for 77;, can be stated

: Vowmfn) _ Valm)fm) +o'(n)

n; a(nr)? .

< no(fal)+a’ (L)

Some algebra on this inequality yields the expression p, T a0

Da- Sim-
ilarly, the requisite inequality for 7 can be stated

Vo f(ne) — 1) - Va(nH)f(nH)'

nh a(nm)?

f(nm)n¥
a(nu)(f(ne)na—1)

Simple algebra can restate this inequality as p, < = Da-

The final step of the proof is to combine these inequalities to show that there is a separating
equilibrium. Because the marginal revenue of A is greater than that of both P and O at n,
the platform will optimally have some consumers in a neighborhood of 7;, consume A. A
symmetric argument, the platform will optimally have some consumers in a neighborhood
of ny consume P. If p, is not in the requisite range, then either the marginal revenue A

will be higher than for P at 1y, and only A will be sold, or the marginal revenue for P will

be weakly higher than A at 7, and only P will be sold. [

The next assumption ensures “full coverage”— that is, that no customer chooses the outside
good in equilibrium. It is easy to verify that this assumption ensures that either the marginal

revenue of A is positive at 1)y or that the marginal revenue of P is positive at 7. Combined

10



with our assumption on concavity, this ensures that the platform either prefers selling A to
all customers over selling O to any of them or that the platform prefers selling P to all

customers over selling O to any of them.’

Assumption-fc. Either or both of the following hold:

2. a(n)f(ne) > —a'(nL)

We are finally ready to state the main proposition of this section.

Proposition 1. Suppose there is a marginal increase in privacy regulation. Then, if p, €
(Pas Dal, then a increases and p decreases, some consumers switch from A to P, and the

poorest consumers are harmed while the wealthiest consumers benefit.

If po & (Da, Da), then an increase in privacy regulation does not change a, p, or the choices

of any consumer.

Proof. Suppose p, € (Pa,Da)- Then there is a full-coverage separating equilibrium. This
means that there is some 77 where consumers are indifferent between A and P, and all
consumers with 77 < 7 will consume A and all consumers with 7 > 7 will consume P. It is

a dominant strategy for the platform to choose a and p so that consumers at 7 obtain zero

Vv

utility. Therefore, a = 7 and p = — @

. Then 7 solves

paF(n) N 1—F(n)).

7 = arg max, V( ; )

The first order condition is

3)

’It is easy to see that, in a non-full coverage equilibrium, marginal changes to p, have no effect on a and
p. This is because the marginal consumer for A is indifferent between A and O. This means that the platform
has set a to make the marginal revenue of this consumer equal to 0, and changing p,—which enters profits
multiplicatively—would not change this fact.

11



By Assumption-conc, the left hand side of the above equation is decreasing in 77 and the
right hand side is increasing in 7). Because there is full coverage, both sides of the above
equation are positive, i.e., there is positive marginal revenue for each product (otherwise,
it would not be profitable to serve the consumers located at 7 and there would not be
full coverage). Therefore, decreasing p, decreases the left hand side of this equation, and
therefore the right hand side must also decrease. This means 7) must decrease. Since there
is a separating equilibrium by Assumption-se, 77 € [n.,ng], and this decrease in 77 must
lead to an increase in a, a decrease in p, and some consumers near 77 will switch from A to
P.

Accordingly, some marginal consumers (those with 7; = 77) switch from A to P, and a = %
increases while p = % must decrease. It follows that inframarginal consumers of A are

made worse off while inframarginal consumers of P are made better off.

If p, < pq, then in equilibrium all consumers consume P. The platform sets p and a such
that the consumer with 7, will be indifferent between A, P and O. A marginal reduction in
P, still ensures that p, < p and we have an equilibrium in which all consumers consume P
and the consumer at 7y, is still indifferent between A, P, and O. Because consumer tastes

have not changed, prices do not change.

If p, > p,, we have an equilibrium where all consumers consume A, and the platform will
optimally make the consumer at 7 indifferent between A, P, and O. A marginal decrease
in p, does not change that, and we still have an equilibrium in which all consumers consume

A and the consumer at 1)y is indifferent between A, P, and O.> [J

Figure 1 illustrates some of the main results concerning welfare. As 7 grows, for any a and

p, consumer surplus increases for P and decreases for A. In equilibrium we can plug the

3If po = Pa. then a marginal decrease in p, induces a switch to a separating equilibrium and the above
reasoning applies.

12



platform’s choice of a and p into consumer utility to get

Ua(n) =V (1 - Z)

Ui

Up(n) = V (1 - ﬂ)

(1)

Consumers choose between A, P, and O, so therefore overall surplus is represented by the
area between the upper envelope of U4(n) and Up(n), and the x-axis. In any full-coverage
separating equilibrium, the platform increases a and p until the marginal consumer (the one
with n = 7, who is indifferent between A and P) has zero consumer surplus. If the platform
increases a, then U4 (n) shifts and rotates downward while Up(n) shifts up and becomes
more horizontal. For a local change in 7 this means that consumers to for whom 7; < 7 are
harmed while those who have 7, > 7 have their utility increase. Additionally, because the
utility curve is rotating, the magnitude of harm is greatest for those consumers with 7 close
to 7. While the high-income consumers whose welfare increases the most are also those
closest to the cutoff. Intuitively: the consumers who are most affected by a change in a are
those with the greatest aversion to advertising, while those who most benefit from a drop

in the premium price are those with the most marginal value for money.

13



Figure 1: The impact on consumer utility is greatest near 7]

UA |ﬁ:12 UP |ﬁ:08 .

n

3.1 Numerical example

Here, we let n ~ U[0.5,1.5] and a(n) = 2 — n, which leads « to also be distributed
U0.5,1.5]. Let V' = 1. Profits are

if there is not full coverage, and

if there is. It is easy to see that I%S_’A) is strictly increasing in 7j4 € [0.5, 1.5], so there must

be full coverage. Fixing any p,, 7(p,) solves

paF<n) + 1—F(77)> '

R
K n 2—1
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Figure 2: Numerical example: Ad load decreases and price increases in p,

Using F'(n) = n— 0.5 forn € [0.5,1.5] then taking first order conditions and some algebra
yields 7j(p,) = 2 e 2VPs \whenever this number is between 0.5 and 1.5. We plot 7j(p,) and
the implied a and p in Figure 2. Note that, as p, decreases, 17 decreases, a increases and p

decreases.

We can compute consumer surplus as

7(Pa) 1 1.5 1
CS(pa) = / =l o+ / ) d

and the inequality-adjusted consumer surplus (Leisten [2024]) as

o (1= nalpa)) dn + [ (1= am)p(pa)) di
fo,5 a(n) dn

We plot the welfare effects of a change in p, from 1.75 to 0.9 in Figure 3. Consistent

TACS(p,) =

with the illustration in Figure 1, poorer consumers are harmed and wealthier consumers

benefit, with the largest harms accrued by poorer consumers who are “lower-middle class.”

15



Figure 3: Numerical example: Heterogeneous impacts of privacy on consumers

0.4 1

o
[R=]
—T
r
1

Furthermore, the inequality adjustments to consumer surplus increase the magnitude of
the harms on poorer consumers and decrease the magnitude of the benefits accrued by
wealthier consumers. The total change in consumer surplus, represented by the integral
under this curve, is positive without the inequality adjustments (an increase in privacy is

beneficial) but negative with the inequality adjustments.

Figure 4 plots aggregate consumer surplus and inequality-adjusted consumer surplus against
Pq. While, in this example, consumer surplus unambiguously increases with more privacy
(decreases in p,), inequality-adjusted consumer surplus first declines and then increases

with more privacy.

16



Figure 4. Numerical example: Inequality-adjusted consumer surplus reflects the harm to
low-income consumers

4 Extensions

4.1 Heterogeneous value of attention

In our baseline specification, p, converts attention (i.e., a unit of consumer-advertisement
time) to dollars. However, consumers may be heterogeneous in the marginal profitability
of their attention [Gentzkow et al., 2024]. Here, we suppose the conversion from ad load to
revenues is a function p,(7; @), where 6 € O indexes the stringency of privacy regulations

and %%1 > ( so wealthy consumers’ attention is more profitable than poor consumers’

attention. We also assume 8;’; < 0 and that p, > 0Vn € [ny,ny| and VO € O.

Whenever there is a full-coverage separating equilibrium, the platform’s profits are

M /" Vpa(n)f(n) i+ V(1 —F(@®n)
! L O‘(ﬁ)
pa(MEF() 1-F (ﬁ))

= maxy; V + —
! ( 1 a(n)

“4)
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where pq (77) = Elpa(n)|n < 7).

8pa
Proposition 2. Suppose we have a separating, full coverage equilibrium. Then if 522 o6 < 0,
an increase in privacy regulations increases a, decreases p, and causes some consumers

on the margin to switch from A to P.

Proof. Taking the first order condition of equation 4 and applying Leibniz rule, we obtain

pa(m)f(1) /7_’ Pa(n)f(n) iy = a(n)f(n) — (7)1 — F(n)) 5)

7 Uk a(n)?

Differentiating the left hand side of this equation with respect to 6, we obtain

Opa(77) f(7) / Ipa(n) 1)

00 00 2

L

which can be expressed as

% <8p 5én)f(n)77 - FE[ 2 gé") n< nD .

This expression is negative if and only if

) 7y < )R [apg—é’”]n < ﬁ} ©

By our assumption that 81” ¢ < (0 and gg‘é < 0, we have 220 E[apa(n

This means

PE[ 2, < 5] 5 pip 2l

Finally, our assumption that marginal revenues are positive ensures f(7)n > F(7), s

F(n)% > nf(n )ap“ () Stringing together inequalities, this means nf(n)apg—e(m <

(F()E | %50

} which is the condition in inequality 6. Therefore, the left hand

18



side of Equation 5 decreases when 6 increases, and so must the right hand side. By our as-
sumption on concavity, this means 7 must decrease. It immediately follows that a increases,

p decreases, and some consumers on the margin switch from A to P. [J

When the price of advertising goes down, two things happen to the platform’s tradeoff

when setting the advertising level:
1. The revenue foregone from reducing a to increase 7 decreases.
2. The ad revenue gained from attracting new users to A from P decreases.

The first factor pushes a down and 7 up, the second is the dominant factor from Proposition
1 and pushes a up and 77 down. In theory, because advertising price is increasing in 7, the
first factor could dominate and the platform’s response to a reduction in ad revenue would

be to focus on advertising to relatively more valuable higher-income consumers. However,

82pa
onod

which case the intuition from Proposition 1 goes through.

< 0 is a sufficient condition to ensure that the second factor outweighs the first, in

Tucker [2023] finds that there are more alternative data sources for wealthier groups, so we

might expect that to mitigate the reduction in willingness to pay from loss of ability to target

92pa
om0

is referring to the absolute value of the cross derivative, so even if the proportional change

consumers and the condition

< 0 would not hold. However, recall that this condition

in advertiser willingness to pay is smaller for high-income consumers it is entirely likely

that the absolute change in advertising price is increasing in income.

4.2 Taste for privacy

We have thus far focused on the market outcomes resulting from privacy regulation and
have ignored the possibility that consumers experience direct benefits from privacy regu-
lation. In this subsection, we address this in a by introducing a direct utility of privacy
regulation z(¢), with z(0) = 0 and 2’(6) > 0. We consider two different forms of privacy

taste:

1. Intrinsic taste: By which we mean a general preference for having less information

19



about one’s self gathered by external parties. z(€) in this model is independent of
both consumers’ participation decisions and which method they use to access con-

tent. In this case consumers get benefit z(6) regardless of the choices they make.

2. Instrumental taste: This taste for privacy represents a concern for the economic im-
pact of information sharing. For example, a firm with a lot of information about its
customers could use personalized pricing to extract a higher proportion of surplus
than a naive firm. Here we follow Markovich and Yehezkel [2024] in assuming that
consumers in a media context only have this concern for privacy when their informa-
tion is actively being used by advertisers. Accordingly z() in the instrumental taste

paradigm enters only the utility of viewing the ad-supported content.”

Intrinsic tastes for privacy: In an intrinsic privacy taste paradigm, z(#) is always a part of

consumer utility and it is independent of market participant decisions. With this additional

term, utility becomes

uia =V —ma+ z(0)
Uip = V — o;p + Z(@)

and utility is z(€) if consumers choose the outside option. Because z() enters the con-
sumer utility additively and is independent of consumer decisions (including participation
in the market), all market outcomes in the model are unaffected. Therefore we can leap

immediately to considering the implications for consumer surplus. When there is a full

4This definition of instrumental privacy is narrower than that elsewhere in the literature [Lin, 2022]. One
could easily imagine an instrumental concern that is largely independent of one’s consumption decisions. For
example the more firms which possess one’s data, the more likely it is that one’s data will be exposed in a
security breach, leaving one more vulnerable to identity theft. Similarly, ad-avoidance subscriptions often
also come with less data collection (Markovich and Yehezkel [2024] discuss of pay-for-privacy programs).
Nevertheless we maintain this narrow definition as it provides a useful distinction for the different effects pri-
vacy preferences could have on market outcomes, and it seems sensible to think that instumental preferences
would have an outsize impact on utility of products where data is more likely to be collected while intrinsic
preferences would be more associated with the general state of privacy regulation. To the extent that these
forms of privacy preference cross over into having both market impact and utility independent of market
outcomes, we could simply model this as z(#) being a function of both intrinsic and instrumental utility in
either of the paradigms we outline.
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coverage, separating equilibrium, consumer surplus is:

7(pa)
05 = /n ﬁ(v — na + 2(0)) f(n)dn + /n ——(V = a(n)p + 2(0))f (n)dn

npa) 1 7 1 n
- / TV ) S + / V@i + =0 / o

Q

and inequality-adjusted surplus is

700 (1 _ a4 2(8))dn + fg(’;)(v — a(n)p + 2(8)) f(n)dn

TACS == .
o a(n) f(n)dn
L = na)fdn + [,V —apfdn 20
n"LH a(n) f(n)dn n"LH a(n)f(n)dny

Note that in both cases z(f) enters consumer surplus as a constant multiplied by a weight
(El55]

mitigates the negative impact of the privacy policy on low income consumers, reducing

for CS and 1/ E[a(n)] for IACS). This pushes consumer surplus up and somewhat

disparity in utility outcomes and increasing the likelihood that ATAC'S and AC'S will

both be positive after an increase in privacy regulation.

However, it is important to note that this result depends critically on the assumption that
intrinsic privacy preferences are independent of socioeconomic status. The literature on
privacy preferences does not support this assumption, instead finding that there is a signifi-
cant positive correlation between taste for privacy and income [Turow et al., 2009, Johnson
et al., 2020]. To account for this, suppose that privacy utility is given by z(6;7n) with

2(0;m) = 0 Vn, and (;%Zn > 0. In this case consumer surplus is

npa) 1 "
o /% m(v —na+ z(0;n)) f(n)dn + /ﬁ(pa) m(v —a(n)p + z(6;1)) f (n)dn
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and inequality-adjusted surplus is

(pe) (V —na + z(0,n)) d77+f77 —aip+z(0,m)) f(n)dn

[ACS = 7
[T am)f (n)dn

It is fairly obvious from inspection that we can no longer pull out privacy preferences as a
term independent of the o normalizations in C'S, meaning that C'S will place lower weight
on the privacy gains of low-income consumers and higher weight on high-income con-
sumers relative to IACS. This, combined with the fact that higher income consumers gain
more from a privacy increase overall, means that intrinsic privacy preferences strengthen

the increase in inequality when they are positively correlated with wealth.’

To summarize: the impact of intrinsic privacy preferences on welfare analysis of a privacy
enhancement policy depend on the degree of correlation with income. If preferences are
only weakly correlated with income, then they suggest that any second order inequality en-
hancing effects from the policy change need to be balanced against an inequality reducing
first order privacy gain. However, if preference for privacy is positively correlated with
income, then intrinsic privacy preferences and these second order effects both push in the

same direction when it comes to inequality of outcome.

To illustrate, we add to the numerical example in Figure 4 an intrinsic preference for privacy
equal to z(6,7n) = % On and let p, = 2 — 0 for 6 € [0, 2]. We plot out resulting consumer
surplus and inequality-adjusted consumer surplus in Figure 5. The addition of intirnsic
preferences for privacy mean that increases in privacy increase both consumer surplus and
inequality-adjusted consumer surplus, but because privacy preferences are strongest for the
wealthiest consumers, the gap between CS and IACS is especially pronounced when p,, is

low.

>We can spell this out more explicitly using Leibniz’ Rule. Specifically, focusing on z(pgs,n)’s contribu-

tion to CS and IACS, the change from a privacy enhancing policy action is f (Pa) (D12(0,m)) f(n)dn +

a(n)
[7®a) (Dy2(0,m))dn+ [ (—12(0,m)) f (n)dn

fn ) atyy (D12(6,m)) f(n)dn, while for IACS the change is HiA ' . By
1(pa) o(n) f,f’L a(n) f(n)dn

assumptlon D1 2(0,n) is positive and increasing in 7, meaning that the underweighting of low-income con-

sumers in CS will give that measure a more positive evaluation of the policy action when privacy preferences

are taken into account than will IACS.
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Figure 5: Income correlated intrinsic preferences for privacy lead to an increased gap be-
tween CS and TACS as privacy increases

0.4 0.6 0.8 1.0 1.2 1.4 1.6

Instrumental tastes for privacy: Following Markovich and Yehezkel [2024], in this sec-

tion we model privacy as a concern about one’s data being used, rather than a general
concern about it being collected in the first place. Consumers therefore only benefit from

privacy regulation if they consume A. Utility in this paradigm is then

uia =V — n;a + z(0)

uip =V — a;p

and 0 for the outside option. z(f) acts as a demand shifter for A, making it relatively more

appealing for all consumers by the same amount when privacy regulation is positive.

An immediate consequence is that for any fixed a and p, 74 and 7 are higher in this exten-
sion than in the base model, since they now solve V +7j4a+2(0) = 0and V —fja+ 2(0) =
V — a(n)p, respectively. 7p is unchanged as it solves V' — a(77)p = 0, so the privacy utility

does not come into play. This then implies that the platform will set a = V20 when
the market is not fully covered and a = V’LT@ when it is. The expressions determining p
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remain (77 ; and ‘(/) Profits are then

(V + 2(6)) <paF(’7)> +V ( =) )) if full coverage

e (V +2(0)) <%) +V ( ;(ﬁp) )> if not.

Consider the following assumption

fon. : vV nn(f(rp)emo)+o’ (nn)) 1% f(ne)—n
assumption-sePriv. p, € ((V+z(0)) Fn)a(mn)? ' (V42(0)) (nH)(f(nH)nH 1))

We can then derive the following analogue to Lemma 2

Lemma 3. Under Assumption-conc and Assumption-sePriv, there is a separating equilib-

rium. That is, some consumers consume A and some consumers consume P.

Proof. Following the logic of the proof of Lemma 2, the marginal profit from increasing

Mais

0 [V + el _ (4 (0o )~ K1) -
Ona A 4 '
And the marginal profit of decreasing 7)p is unchanged
0 {V(l - F(np))] _ Via(mp)f(p) + (1 — F(7p)) (7p) ®)
onp a(1) a(np)? '

By the exact same logic as Lemma 2, the former is positive at 774 and the latter at 7jp, so it
remains to find a range of p, such that marginal revenue of A is greater at 774 and that of P

is greater at 77p.

the inequality for 77, can be stated as

(V + 2(0))panr f(n1) . Va(nw)f(n) +o'(nL)
g () '

Vv no(f(ra(nn)+a’(nL))
(V+2(0)) f(nr)a(nr)?

Solving for p, yields the expression p, > . Similarly, the in-
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equality for 7y can be stated

(V + 2(0))pa(nm f(nu) — 1) - Va(im)f ()

n% a(nm)?
. . 1% f(nm)ng
Which yields po < =@y atam i na—D

The rest of the proof follows the same steps as the proof of Lemma 2. [

The logic of Lemma 3 is essentially the same as for Lemma 2, but the increased appeal
of A stemming from privacy preferences means that the condition on p, which ensures the
platform will always want to have some users consuming the free version has loosened,
and that ensuring the platform wants some users buying the premium subscription has

tightened.

Assumption-fc continues to be sufficient to ensure a full coverage equilibrium, so we are

ready to prove the following analogue to Proposition 1:
Proposition 3. Suppose a regulator increases 0

o If %(pa(v + 2(9))) > ( then a marginal increase in privacy causes 7 and p to
increase. The change in a is ambiguous but the poorest consumers’ welfare improves

while the richest consumers are worse off.

o If L(pa(V + 2(0))) < 0 then a marginal increase in privacy causes ij and p 1o

decrease while a increases.

0)i
| 2(0)— - (V+2(6))

’

w0
—~

— Consumers for whom n € , 7| are worse off

= ‘g_.‘%

0)7
| 2(0) L (V+2(0))

!

I\
—~

— Consumers for whom 1 ¢ , 7| are better off.

1] ‘Q'g“‘

Proof. By the same logic as for the original proof of the proposition a = V+T(t% and

_ v - .
P =Gy S0 solves:
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7] = arg max, <(V + z(e))p“F<”>> n <v1__F<77>> '

We find the first order condition:

nf(n) — F@) _ . e@)f(m) + (1 - F(7)a’(7)
Uk a(n)?

Assumption-conc is still sufficient to ensure sufficiency of this first order condition for

Pa(V + 2(0)) 9

profit maximization, so the effect of privacy regulation will depend on % (pa(V + 2(0))).
V+Z(9)

By assumption ¢ < 0, and 2/(6) > 0 implies A=)~ (), 5o the sign of 4 L (pa(V +

o
z())) is ambiguous. If it is positive, then the left 51de of Equation 9 is increasing in 6,
which from the same logic as in the proof of Proposition 1 means 7 increases which implies

that p = ( ) increases, reducing the welfare of inframarginal high-income consumers.

Recall ¢ = Y@

. The top and bottom of this fraction are both increasing in 6 in this
case, so the change in a is ambiguous. However we can substitute this identity for a into

consumer utility to re-write low-income consumers’ utility as

V +2(0)

V—n 7 +2(0)=(V+=200))(1 -

I3

) (10)

Since z(#) and 7 are increasing in 6, the inframarginal consumers’ welfare is increasing in
6.

If & (pa(V + 2(6))) < 0 then 77 decreases, and p decreases. Because z(6) and 7] decrease,

a4 = V+f(9)

must increase. Inframarginal consumers of the premium subscription are bet-
ter off by analogous logic to their being worse off above, but the effect on inframarginal
consumers of the ad-supported product is ambiguous. The first term in the right hand side
of Equation 10 is increasing, but because 7 is decreasing, so is the second term. We can
resolve this ambiguity by taking the derivative of the right hand side of Equation 10 with

regard to ¢, and finding conditions such that it is negative:

Z(6)(1 — Z) (V + 2(0)) dgg’ <0
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Solving for 7
Z(0)7
| )
2(0) = 4 (V + 2(0))

n >

We have already shown that % (p,(V + 2(#))) < 0 implies % < 0, so we conclude that
2 (0)

0< a7 < 1, and the interval from the second part of the proposition is non-
2/(0)— 4 (V+2(0))

Z'(0)7n
#(0)—-4-(V+2(0))
If 1 is below the lower end of this interval, then we have shown that the increase in privacy

empty. For consumers with 7 € , 7|, utility is decreasing as 6 increases.

=[S

dominates the change in ad load and utility increases for those consumers, while if n > 7,

consumers will choose P and their welfare is increasing. [

To see the intuition behind Proposition 3, first note that % (p,(V + z(6))) represents the
change in value of ad-viewing consumers to the platform as 6 increases. The advertising
price decreases as privacy increases as discussed above, but consumers’ valuation for A
also increases, and the platform is able to capture some of that increase in value. If that
increase in value dominates the change in advertising price, then the first part of Proposition
3 is essentially Proposition 1, but with the signs of changes reversed and with roughly
analogous intuition. The change in ad load is ambiguous because the logic of Proposition 1
says it should decrease, but also the increase in valuation by consumers means the platform

can increase the ad load as € increases without driving away consumers.

For the second part of Proposition 3, the logic in terms of equilibrium market outcomes
is identical to that of Proposition 1, but the effect on low-income consumers’ welfare is
ambiguous because there is a direct increase in utility from increased privacy in addition
to the indirect effects of the platform increasing the ad load. We illustrate this graphically
using Figure 6. As in the base model, a decrease in 7 is rotating U, downward while
rotating Up upward, but the increase in privacy utility leads to a countervailing upward shift
in the vertical intercept of U 4. This upward shift has the greatest impact on consumers with
the least aversion to advertising, so there is a region of particularly low-income consumers

whose overall welfare improves with the increase in privacy regulation.
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Figure 6: With instrumental privacy preferences some low-income consumers’ welfare is
improving in 6

A Low—income Up |ﬁ= 0.8 .

+ / +
' consumers better off o’

Ug |5=12

n

For an intuitive explanation: suppose for the sake of illustration that ;, = 0, then trivially
there must be some neighborhood around 77;, such that [2/(6)| > 1 |%|. Consumers who are
not particularly bothered by advertising are not significantly impacted by a change in the
advertising level. For these consumers the increase in privacy outweighs any loss in utility
from increased ad-load. On the other hand, let 77 be the new value of 7 after the privacy
increase. Consumers for whom 7 = 7’ had positive utility from consuming A before the
privacy increase, but because they have relatively high value for time they are more affected
by an increase in advertising and hence now have 0 utility due to the increased ad load, so
these consumers are worse off. The lower bound of the interval in the proposition is the
cutoff 7 at which the impact of changing at load and benefits of increased privacy are equal,
while for » > 77 consumers purchase P and neither ad load nor z(f) are relevant to their

utility.
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5 Discussion

5.1 Policy Implications

What takeaways should policy-makers have from these results besides “’be careful of un-
intended distributional consequences of privacy regulation?” If a policymaker has a pref-
erence for privacy regulation that accounts for distributional concerns, then Proposition 3
implies that they would likely want to focus their policy on assuaging consumer concerns
while allowing for targeting. Part 1 of Proposition 3 implies that a policy with this intent
that is designed such that the impact on consumer welfare (e.g. eliminating targeting of
vulnerable consumers by malicious advertisers) is significant, while still allowing for ad
targeting will likely reduce inequality.® For example, a policy requiring strict data security
and safeguards on advertiser behavior while still allowing for tools that permit advertis-
ers to target their ads to specific demographics would—according to our results—be more
beneficial for low-income consumers than forbidding the gathering of the data in the first

place.

5.2 Modeling Decisions

Perfect negative correlation between 1 and «(7):

One of the implications of our assumption that o’ (n) < 0 is that the interesting results of
our model occur only when there is full coverage of the market. If the market is not fully
covered then there are no consumers whose marginal decision is between the advertising-
supported and premium products offered by the platform. In this case, the marginal revenue

of this consumer is zero regardless of p,, and many of the results of the model go away.

While we feel assuming a strong negative correlation is justified by the empirical literature
as discussed earlier in this article, in the real world many consumers do not watch YouTube

or Twitch.tv, so this full coverage assumption is not necessarily fully realistic. However, we

®Whether policies should be biased in favor of mitigating inequality is a more complex topic than we
have room to go over in this article. We take the concern as given and leave a more nuanced discussion of
normative distributional concerns to other works.
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do not believe that it makes a significant difference for our results. For example, suppose
consumers have a taste for the platform € which is independently distributed from 7. In this
case, there would be some consumers—those with high ¢ and intermediate »—who would
be indifferent between A and P. An increase in p, would make the marginal revenue of
these consumers greater for A than for P, and would therefore induce some incentive for
the platform to shift these consumers to consuming A by lowering a and/or increasing p.

By this reasoning, the main intuition of Proposition 1 would still go through.

Correlation between instrumental privacy tastes and 7:

We do not extend our analysis of instrumental privacy tastes to allow for a correlation
between z(6) and 7, largely because we believe doing so would not add any interesting
results. As we have established in the discussion of intrinsic tastes, the most realistic
assumption would be for the correlation to be positive. However, if z(#) were increasing
in wealth, this would push the results closer to the base model. An increase in # would
increase the appeal of A for high-income consumers more than for low-income, meaning
that the platform would have more incentive to reduce p. Meanwhile, the relatively small
benefits for low-income consumers mean that the increasing utility scenario in part 1 of
Proposition 3 is less likely to be relevant for consumers below 7 and we would expect the
second part, which is roughly equivalent to Proposition 1 would be the more relevant of the

two scenarios outlined in Proposition 3.

6 Conclusion

We have created a model of media provision that accounts for the differing impact of pri-
vacy regulation on consumers across the income spectrum. We model a monopoly platform
that offers two options for viewing content: ad-supported or a premium subscription. The
platform’s revenue comes from a payment per ad impression which is set by an exoge-
nous advertising sector, and the premium subscription price paid by consumers. It sets the
advertising level for the ad-supported option and the access price for the premium sub-

scription. Consumers vary in their value of time (measured by aversion to advertising) and
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income (measured by price sensitivity). Following results from the empirical literature we
assume that the value of time and price sensitivity are inversely correlated, such that high-
income consumers are highly advertising averse while the opposite is true for low-income
consumers. In equilibrium, relatively low-income consumers will choose the advertising
supported option while higher-income consumers choose the premium subscription, and
the platform will set the price and ad load such that the marginal consumer is just indiffer-

ent between both the two options and not viewing content at all.

If a regulator imposes privacy regulation, then this reduces advertiser willingness to pay
for impressions, and so we model privacy regulation as a reduction in the price of adver-
tising. This reduction in revenue per impression reduces the relative value of ad-viewing
consumers to the platform, and so it responds by reducing the price of the premium sub-
scription and increasing the advertising level for the free option to drive more consumers
to pay for content directly. This improves the welfare of high-income consumers (infra-
marginal consumers of the premium option) but lowers the welfare of low-income (infra-
marginal ad-viewing) consumers, meaning that the privacy regulation can have adverse

distributional consequences.

We consider two extensions, in the first we allow for a positive correlation between adver-
tiser willingness to pay for ad impressions and income. All the results of the base model
go through so long as the marginal impact of privacy regulation on advertising price in-
creases with income.’ In the second extension we explicitly model the benefits of privacy
regulation. If privacy is an intrinsic benefit that consumers feel regardless of their actions,
then the impact of this extension depends on the correlation between taste for privacy and
income. When privacy utility is uncorrelated with income, a marginal increase in privacy
increases utility equally for all consumers (gross of the equilibrium effects from the base
model) and so the negative impact of the platform’s reaction on low-income consumers is
mitigated by the privacy regulation. On the other hand, if privacy preferences and income
are positively correlated then most of the benefit goes to high-income consumers and so

this exacerbates the inequality of outcome.

"This is a fairly weak condition, as it can be satisfied even if the percentage change in advertising price is
decreasing in income.
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Finally, we allow for privacy to be an instrumental consideration where consumers only
care about their data being used by advertisers and are less concerned about whether it is
collected. In this case, privacy regulation increases the relative appeal of the ad-supported
option and the results depend on the relative impact of the privacy benefit and the reduced
ad price. If the privacy benefit dominates then the platform can capture some (but not all) of
this benefit by increasing the ad-load and the overall size of the privacy benefit is sufficient
to make ad-viewing consumers more valuable to the platform. If this is the case then the
platform will increase the subscription fee, and the welfare effects of the base model are
reversed. If the effect of ad prices dominates, then the results of the base model go through
mostly unchanged, but there may be a set of low-income consumers who have such a low
value of time that they benefit from the privacy increase more than they are hurt by the
increase in ad-load. In this case, the middle-income consumers are hurt while the poorest

and wealthiest both benefit.

Our results suggest that regulators who care about both privacy and distributional conse-
quences need to carefully consider the equilibrium effects of privacy regulation as it may
hurt low-income consumers. Our findings imply that one way to mitigate the negative dis-
tributional impact of privacy regulation is to focus on safeguarding consumer welfare rather
than banning data collection altogether. If the policy can be designed such that the benefit
to consumers outweighs the reduction in advertiser willingness to pay, then the adverse

distributional consequences of the policy within our model are reversed.
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