
UNIVERSITÀ COMMERCIALE "LUIGI BOCCONI"
PHD SCHOOL

PhD Program in Economics and Finance
Cycle: 36

Disciplinary field: SECS/P06

Essays on Information, Politics,
and Digital Media

Advisor: Prof. Carlo Schwarz
Co-advisor: Prof. Guido Tabellini

PhD Thesis by

Julian Streyczek
ID number: 3125418

Year 2026



To all those

who aim to inspire

the best in others



Acknowledgements

I am deeply grateful for the time, energy, and trust invested by my advisors, which allowed
me to learn so much from each of you. To Carlo Schwarz, thank you for your constant
availability and unmatched enthusiasm, which helped me keep my spirits up. To Guido
Tabellini, thank you for your thoughtful guidance, which helped me stay on the right path.
To Luca Braghieri, thank you for sharing profound insights about work and life, both inside
and outside academia, which helped me reflect on this experience. I could not have asked
for a better team.

I owe special thanks to Jim Snyder for sponsoring my research visit to Harvard and for
making me feel welcome from day one. I am also grateful to Elliott Ash for helping exam-
ine my thesis, providing valuable feedback, and generously sharing data. I would like to
thank Bocconi University, Fondazione Invernizzi, and the German Academic Scholarship
Foundation for the generous funding of my research activities.

I am grateful to the Economics faculty at Bocconi, as well as to my fellow PhD students
for the countless corridor conversations and coffee chats that sparked inspiring ideas and
brightened so many days. Your availability, kindness, and continuous feedback were cru-
cial throughout this journey. It truly takes a village to raise a PhD student.

Finally, my heartfelt thanks go out to my friends and loved ones for providing a listening
ear and thoughtful judgment over all these years, and for reminding me time and again that
the world has many more colors than it may sometimes seem.

2



Introduction

Digital technologies are transforming how individuals access and engage with informa-
tion, with consequences that can be beneficial or detrimental to society. While broader
access to information offers clear advantages, substantial evidence also documents neg-
ative side effects, including the spread of misinformation, increased distraction, and the
decline of traditional information media. These developments have wide-ranging implica-
tions for individuals’ opinions and behavior, from voters selecting competent representa-
tives to researchers identifying relevant scientific questions. Given the pace and scope of
these transformations, many important questions about the societal effects of digital media
remain unanswered.

This dissertation contains three chapters that empirically examine distinct settings in
which contemporary digital media shape individuals’ opinions and behavior. In the first
chapter, I show that the introduction of paywalls on US newspaper websites reduced polit-
ical knowledge and electoral participation. By restricting access to information, paywalls
pushed individuals who were unwilling or unable to pay for subscriptions away from tra-
ditional news, lowering their engagement with politics. The second chapter develops a
novel instrumental variable to demonstrate that economists’ usage of Twitter (now X) in-
creased publications and citations. The platform facilitated professional networking and
encouraged the selection of research topics with greater relevance, both within academia
and among the broader public. In the third chapter, I show that disruptive protests by a
German environmental activist group failed to shift public opinion on climate policy de-
spite generating substantial media coverage, suggesting limits to the persuasive power of
media attention alone.

2



Contents

1 Political Effects of Newspaper Paywalls 4
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
3 Effect on news consumption . . . . . . . . . . . . . . . . . . . . . . . . 15
4 Effect on political knowledge and electoral participation . . . . . . . . . . 21
5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
A Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

2 #Science: How Twitter Shapes Economic Research 60
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
2 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
3 Empirical Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
4 Effect of Twitter on Scientific Output . . . . . . . . . . . . . . . . . . . . 83
5 Effect of Twitter on Scientific Network . . . . . . . . . . . . . . . . . . . 90
6 Effect of Twitter on Research Topics . . . . . . . . . . . . . . . . . . . . 94
7 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
A Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

3 Disruptive Activism and Environmental Policy Support 114
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
2 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
3 Empirical strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
4 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
A Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

3



Chapter 1

Political Effects of
Newspaper Paywalls

Abstract

I study how the introduction of paywalls on newspaper websites in the early 2010s affected political

knowledge and electoral participation in the United States. Exploiting the staggered adoption of

paywalls across newspapers, I first show that paywalls reduce readership of online news content,

decreasing page views by a 25–30 percent on average. Next, I analyze the impact of county-level

exposure to paywalls, measured as the share of online news consumption affected by paywalls, on

political knowledge and electoral participation. I show that survey respondents in counties most

exposed to paywalls become 1.6–2.4 percent less likely to correctly answer factual knowledge

questions on party affiliations of political representatives and majorities in legislative bodies. This

effect is driven by declines in knowledge about both national and regional politics, and is most

pronounced among lower-income, less-educated individuals, and those least likely to subscribe to

paid news. Additionally, higher paywall exposure reduces electoral participation among these non-

subscribers by approximately 2 percent, particularly in federal and state congressional elections.

These findings suggests that paywalls restrict access to politically relevant information, prompting

substitution toward free alternatives with less political content. My results underscore the impor-

tance of easy access to high-quality news for democratic processes.

Keywords: News, Information, Politics, Paywalls

JEL Codes: D72, L82, Z13

4



1 Introduction

Over the past 15 years, paywalls have transformed much of newspapers' online content

from a public good (back) into a club good: By the 2000s, most newspapers offered free

online access to their articles, relying on advertising to generate revenue. However, as the

shift to online readership undermined traditional print revenue streams, many publishers

implemented paywalls on their websites – subscription models that require a monthly fee

for full access – ending more than a decade of free news. By 2020, more than 80 per-

cent of the most popular US newspapers had implemented such paywalls. Although these

models help publishers remain pro�table, they also restrict the availability of information,

especially for those unwilling or unable to pay.

Access to information can shape voter knowledge and participation, which in turn can

in�uence the accountability of elected representatives and the allocation of public funds

(Besley and Burgess, 2002; Strömberg, 2004; Ferraz and Finan, 2008; Snyder Jr and

Strömberg, 2010). Past shifts in digital media availability have prompted consumers to

move away from news-intensive outlets, with signi�cant consequences for voting patterns

(Gentzkow, 2006; Drago et al., 2014; Falck et al., 2014; Campante et al., 2018; Gavazza et

al., 2019).

In this paper, I study how the emergence of newspaper paywalls affected political

knowledge and electoral participation, exploiting the staggered introduction of paywalls

across time and geographic regions for causal identi�cation. My analysis proceeds in two

parts: First, I show that paywalls reduce consumption of newspapers' online content. Sec-

ond, I examine the effect of paywalls on political knowledge and electoral participation

by creating a measure of county-level exposure to paywalls and linking it to large-scale

survey data.

In my analysis, I combine data on newspaper consumption, paywall introductions, and

survey data on political knowledge and voting. I focus on the 100 largest daily newspapers

in the United States based on print circulation in 2010, the year before the introduction of

most paywalls, provided by theAlliance for Audited Media. For the largest 80 of these,

I also measure online consumption using the daily number of page views between 2010

and 2017, collected byAlexa Internet. I assemble paywall introduction dates by checking

mentions in news articles or historical website snapshots in theInternet Archive. Further, I

measure individual-level knowledge and voting using theCooperative Election Study1, a

yearly, nationally representative survey of the adult US population. I construct a political

1Formerly calledCooperative Congressional Election Study (CCES).
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knowledge index using questions that ask participants to specify the party af�liation of

politicians and to name the majority party in US legislative bodies. I also use self-reported

as well as validated data on participation in elections.

In the �rst part of my analysis, I identify the causal effect of paywalls on website page

views using the sequential adoption of paywalls across websites. I compare newspapers

that introduced a paywall between 2010 and 2017 to those that introduced paywalls later

or never. I control for newspapers' market characteristics to account for trends among

different audiences, and use estimators that are robust to heterogeneous treatment effects

across newspapers or time. To corroborate the identifying assumption that trends in page

views would be parallel in the absence of paywalls, I conduct two sets of robustness checks.

First, I verify that selection of newspapers into paywalls is unlikely to drive the results, as

pre-paywall trends in page views are parallel, inclusion of controls has minimal impact,

and the result is robust to varying the composition of the control group. Second, I show

that potential spillover biases, arising from readers' substitution of paywalled with non-

paywalled outlets, are negligible, by conducting a series of robustness checks excluding

newspapers that are expected to generate the highest spillovers.

I �nd that paywalls reduce the number of page views for paywalled newspapers by

25–30 percent, on average. These effects materialize in the �rst two months after the

paywall and are persistent over the following years, suggesting that paywalls considerably

displaced readers from mainstream US newspapers.

In the second part of my analysis, I start by quantifying the relevance of paywalls for

survey respondents based on their county of residence. For this purpose, I construct a

measure for counties' exposure to paywalls over time. This measure combines the timing

of paywall introductions with newspapers' initial subscription rates in counties per house-

hold, which I validate as a strong predictor for regional online readership. Speci�cally,

I de�ne paywall exposure as the share of households subscribed to newspapers that have

a paywall in place, which proxies the number of online readers of newspapers affected

by paywalls. Then, I exploit variation in this measure using a staggered difference-in-

differences design, classifying counties as treated once their paywall exposure exceeds the

75th percentile.2

Identi�cation relies on the assumption that no other contemporaneous shock differ-

entially in�uences political knowledge in treated counties at the time of paywall rollout,

conditional on �xed effects and controls. I provide extensive evidence in support of this

assumption. First, all speci�cations include state-by-year �xed effects that capture any

2The results hold when varying this threshold.
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time-varying shocks to the regional political landscape. Second, I include survey respon-

dent characteristics interacted with year �xed effects that capture changes in outcomes of

certain demographics unrelated to paywalls, such as preferences for digital versus analog

platforms. These variables also capture potential measurement error of paywall exposure

correlated with regional characteristics. Third, the staggered nature of the treatment helps

separate the effect of paywalls from aggregate trends.

I �nd that in counties with high paywall exposure, individuals are on average 1.2–1.8

percentage points (1.6–2.4 percent)lesslikely to answer political knowledge questions

correctly, compared to a baseline accuracy of 74.5 percent correct answers. The event

study rejects the hypothesis that prior trends in outcomes are driving the results. Inter-

estingly, the declines in knowledge pertain to politicians and majorities on both state and

federal level. Furthermore, heterogeneity analyses suggest that the effects are driven by

the by groups most likely to be sensitive to price increases, namely lower-income and

less-educated individuals.

As a placebo check, I show that these reductions in political knowledge can be ex-

plained by differences in the likelihood of purchasing news subscriptions. I use an ad-

ditional survey to I predict subscription propensities based on individual characteristics.

The effects of paywall exposure are entirely concentrated among those unlikely to pay for

news, with no effect among individuals predicted to subscribe.

Finally, I investigate the effects of paywall exposure on participation in elections. Ef-

fects in the full sample are consistently negative but statistically insigni�cant. However,

restricting the analysis to individuals predicted not to pay for news, and excluding highly

partisan counties, yields larger and statistically signi�cant reductions in participation. Both

self-reported and validated turnout data indicate approximately a 2 percent decline in par-

ticipation within this subgroup, driven primarily by lower turnout in federal and state con-

gressional elections.

My results are most consistent with the interpretation that paywalls reduce news con-

sumption from outlets providing extensive coverage of contemporary politics, particularly

among individuals unwilling or unable to pay. These readers likely substitute toward free

alternatives with less political focus, such as free news websites and social media, or dis-

engage from news more broadly. As a result, they may pay less attention to politics, reduc-

ing political knowledge and ultimately electoral participation. While the absence of de-

tailed individual-level consumption data prevents me from directly observing who reduces

consumption of paywalled news and which substitutes they choose, several observations

support this interpretation: First, substitution to newspapers' print versions is unlikely to

explain the decline in page views, as aggregate print readership continued to decrease over
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the sample period, and case studies �nd little evidence for substitution to print (e.g., Pew

Research Center, 2023; Pattabhiramaiah et al., 2019). Second, the absence of paywall ef-

fects among likely newspaper subscribers contradicts the hypothesis that the effects are

driven by changes to newspapers' content alongside paywall introductions. Instead, the

result that declines in knowledge are concentrated entirely among likely non-subscribers

supports the conclusion that switching away from traditional news sources drives the ef-

fect. Third, the �nding that individuals with lower education and lower income are most

affected by paywalls may re�ect the monetary nature of the paywall barrier. Such indi-

viduals might have a lower willingness to purchase subscriptions due to relatively higher

monetary costs.

My �ndings con�rm that easy access to news is important for political knowledge

and participation. Moreover, they underscore that in a predominantly pro�t-driven news

market, economic shocks can ultimately affect democratic outcomes. To counteract these

effects, modern democracies may bene�t from guaranteeing broad and equitable access to

relevant information.

This paper contributes to several streams of literature in economics and political sci-

ence. First, it relates to existing work on news, knowledge, and accountability. Notable

papers include the diffusion of television (Gentzkow, 2006; DellaVigna and Kaplan, 2007;

Durante et al., 2019) and high-speed internet (Falck et al., 2014; Campante et al., 2018;

Gavazza et al., 2019), which demonstrate that biased media can persuade voters, while

substitution away from media with high news content can reduce political engagement.

Studies on the entry and exit of newspapers underline that access to news can improve

political participation (Gentzkow et al., 2011; Drago et al., 2014; Cagé, 2020; Gao et al.,

2020; Djourelova et al., 2024), which may affect the performance of political representa-

tives and the allocation of public resources (Besley and Burgess, 2002; Strömberg, 2004;

Ferraz and Finan, 2008; Snyder Jr and Strömberg, 2010; Ash and Galletta, 2023).

To the best of my knowledge, I provide the �rst evidence on political effects of newspa-

per paywalls. Unlike most historical trends in media innovation and digitization, paywalls

increasedbarriers to information. Moreover, I show that themonetarynature of these

barriers disproportionally affected lower-income and less-educated individuals.

Second, my paper relates to the literature studying the news industry. Prior studies have

shown that entry and exit of newspapers affect existing newspapers' revenues, prompting

adjustments in topics, slant, or journalistic intensiveness (George and Waldfogel, 2006;

Gentzkow et al., 2014; Angelucci and Cagé, 2019). Digitization has accelerated these

pressures, as newspapers faced declining print advertising revenues and increased online

competition (Seamans and Zhu, 2014; Bhuller et al., 2024). In response, many newspapers
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have introduced paywalls as part of their subscription models. Existing case studies indi-

cate that paywalls may cause newspapers to lose readers (Cook and Attari, 2012; Chiou

and Tucker, 2013; Pattabhiramaiah et al., 2019), although some outlets have succeeded

in offsetting these losses through increased subscriptions (Chung et al., 2019; Aral and

Dhillon, 2021). In a broader study, Kim et al. (2020) �nd that paywalls on 42 large US-

based newspapers reduced page views by 30 percent on average.

I add to this literature in three ways. First, I provide the most comprehensive empirical

study to date on how paywalls affect news consumption, studying the 100 largest US-based

newspaper websites at the time. Second, I identify the causal effect of paywalls using state-

of-the-art econometric methods. Third, I demonstrate that the effects on the news industry

are both economically signi�cant and persistent.

The remainder of this paper is organized as follows. In Section 2, I introduce my data

and provide background on paywalls. In Section 3, I show how paywalls affected news

consumption, and in Section 4, I analyze downstream effects on political knowledge and

electoral participation.

2 Data

2.1 Newspapers

My analysis focuses on the 100 largest daily US newspapers by print circulation in 2010,

based on data from theAlliance for Audited Media (AAM). The dataset provides the num-

ber of physical copies sold for each newspaper per county in 2010, covering all counties

where circulation exceeded 25 copies.3 Exceptions are the three newspapers classi�ed as

national byAAM, namely theNew York Times, USA Today, andWall Street Journal, whose

circulation is available at the Designated Market Area (DMA) level.4;5

To supplement information on online readership, I use website traf�c data fromAlexa

Internet, a former web analytics service that was discontinued in 2021. It offered a free

browser toolbar that provided website statistics to its millions of users, while collecting

anonymized data on website visits. That scale makesAlexa Interneta uniquely valuable

source of high-frequency readership data, providing reliable �gures even for smaller local

news websites. The dataset covers the daily number of page views from 2010 to 2017 for

3Speci�cally, circulation data for each newspaper correspond to a four-quarter period ending between Q1
and Q4 of 2011, representing the earliest year with complete coverage across newspapers in the sample.

4TheWashington Postis sometimes regarded as a national newspaper as well. In this paper, I stick to the
de�nition by AAM.

5DMAs are 210 geographical regions in the United States, de�ned by the media analytics �rm Nielsen.
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the 80 largest of the 100 newspapers in my sample. Page views re�ect the total number of

daily visits per million toolbar users, including all clicks to each newspaper's main website

and sub-domains.6 Therefore, the variable should be interpreted as a proxy for total web

traf�c, which I verify using survey data. The data is limited to desktop users, thereby

excluding traf�c from mobile and tablet and does not provide information at the individual

user level.

The newspapers in my sample represent a large share of total news consumption in the

United States. They account for 76 percent of US print circulation recorded byAAM in

2010. According toAlexa Internet, their combined page views in 2010 were more than 1.5

times the combined page views of the websites of ABC, CBS, NBC, Fox, AP, and Reuters.

Furthermore, none of the newspapers have exited the market as of the writing of this paper.

2.2 Paywalls

I obtain information on paywall launches through news coverage by the paywall-introducing

newspapers themselves or competing outlets. Where ambiguous, I check historical website

snapshots for the appearance of a digital subscription button using the Wayback Machine.

Figure 1.1 shows the yearly share of newspapers in my sample that have a paywall on their

website. Among the 100 newspapers, only �ve had introduced and upheld a paywall be-

fore 2010.7 Between 2010 and 2016, 72 newspapers adopted paywalls, with an additional

14 doing so by 2021.

These paywalls were designed in a similar way: First, they usually adopted a "me-

tered" model, allowing free access to the full website up to a certain number of clicks per

month (usually 10-20), after which a subscription was necessary to view additional con-

tent.8 Among four newspapers, the paywall had the form of new, dedicated "premium"

website.9 Second, paywalls were generally "leaky", meaning that they could be circum-

vented with suf�cient effort (often intentionally), for example by clearing one's browser

cache or �nding links to speci�c articles on search engines or social media. Therefore,

paywalls increased either the monetary or non-monetary costs of access. For the purpose

of this paper, I focus only on the existence of a paywall, abstracting from design features

6Alexa Internetreported having several million toolbar users but never disclosed exact �gures.
7Most notably, theWall Street Journalintroduced its paywall in 1997 and has maintained it continuously

thereafter.
8The prominence of metered paywalls was partly due to Google's "First Click Free" policy, which until

fall 2017 required news websites to grant each visitor at least three free articles per month, otherwise the
website would be penalized in Google's search ranking.

9The four newspapers are theBoston Globe, Houston Chronicle, Philadelphia Inquirer, andSan Fran-
cisco Chronicle.

10



like the number of free articles, leakiness, and subscription pricing.

Figure 1.1: Share of newspapers with paywalls by year

Notes: Share of US newspapers that have ever implemented a paywall on their website, among largest 80
newspapers by number of page views in 2010.

2.3 Survey outcomes

I measure knowledge and voting in the US population using the Cooperative Election Study

(CES) for the years 2006–2021 (Ansolabehere and Schaffner, 2022). TheCESis an annual,

nationally representative survey of the US population administered byYouGovthat uses

repeated cross sections of 10,000 to 60,000 respondents.

Political knowledge

I measure political knowledge using the following two types of questions:

1. Which party has the majority in [legislative body]?

2. Which party does [name of political representative] represent?

These questions are asked separately for four legislative bodies (US Senate, US House,

State Senate, State House) and four political representatives (governor, House representa-

tive, two senators), based on the respondent's place of residence.

To avoid biases from multiple hypothesis testing, I compile responses to these eight

questions into a political knowledge index by calculating the share of correct answers for

each respondent in a given year. To account for possible correlations in the signal of the

answers, I use as an alternative measure the �rst principal component of the eight answers,

ensuring that a higher value corresponds to a larger share of correct answers.
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Figure 1.2 presents summary statistics. On average, respondents answer 63 percent of

questions correctly, where correct answers are most frequent for the governor, and least

frequent for their state's Senate and House majorities. Across all questions, respondents

may choose "I don't know", which I classify as an incorrect answer. A third of the re-

spondents answers all questions correctly, indicating that my measure discriminates well

between low and high, but less so between high and very high knowledge. The average

knowledge index is relatively stable over time, with a slight upward trend. Note that the

two more dif�cult questions on state legislative majorities were omitted in 2006 and 2009,

producing higher values in these years.

Electoral participation

TheCESincludes self-reported data on voting in presidential, gubernatorial, and fed-

eral and state legislative elections, covering both House and Senate. These are collected in

the weeks after elections, but have been shown to suffer from misreporting (Ansolabehere

and Hersh, 2012). Therefore, I also use validated data thatYouGovmatches to of�cial

voting records based on survey respondents' identi�able information. Indeed, validated

turnout is consistently 10–15 percentage points lower than self-reported participation. For

comparison, I present both self-reported and validated measures throughout the analysis.

News consumption

Data on news consumption is available only for selected years and measures whether

individuals report consuming certain types of media in the 24 hours before answering

the survey. In 2010, 56 percent reported reading a newspaper, of which 35 percent read

exclusively online, 29 percent used both online and print sources, and 36 percent relied

solely on print. Moreover, around 45 percent of respondents report that they follow the

news "most of the time", the highest among four possible categories.

Paying for News

I use data from a nationally representative survey of US. adults conducted by thePew

Research CenterandIpsos(Pew Research Center, 2018), which includes 34,897 individ-

uals surveyed between October 15 and November 8, 2018. It records whether individuals

have paid for local news in the past year, along with detailed demographic information.

According to the survey, approximately 14 percent of adults paid for local news sources

in 2018. Although the data does not specify which local outlets respondents support and

technically exclude national news subscriptions, they provide a rare and informative signal

of the types of individuals generally willing to pay for newspaper content.

12



Figure 1.2: Descriptive statistics for political knowledge

(a) Distribution of correctly answered political
knowledge questions per respondent

(b) Share of correct answers by question

(c) Share of correct answers by year

Notes: The response "I don't know" is coded as an incorrect answer. The questions on State legislative
majorities were not asked in years 2006 and 2009. Shares are computed among all questions that were
answered by an individual (around 1 percent of individuals skip at least one answer). Survey weights are
included. Panel (a) shows the distribution of the number of correct answers over survey respondents. Where
less than eight questions were asked, I round the share of correctly answered questions, multiply by eight,
and round to the closest integer. Panel (b) shows the number of correct answers by question. Panel (c) shows
the share of correct answers among all questions asked in that year (black), as well as separately for the 4
questions regarding representatives' party af�liation, 2 questions regarding majorities in the US chambers,
and 2 questions regarding majorities in the State chambers.
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Table 1.1: Summary statistics for selected variables derived from CES

Mean SD Min Max N
Political knowledge

Knows majority: US Senate 0.63 0.48 0 1 520,495
Knows majority: US House 0.66 0.47 0 1 523,703
Knows majority: State Senate 0.49 0.50 0 1 475,198
Knows majority: State House 0.48 0.50 0 1 474,936
Knows party: Governor 0.75 0.43 0 1 528,258
Knows party: Representative 0.61 0.49 0 1 524,663
Knows party: Senator 1 0.69 0.46 0 1 527,706
Knows party: Senator 2 0.68 0.47 0 1 527,682
Knowledge index: Share correct answers 0.63 0.35 0 1 530,966

Vote participation (self-reported)
Voted in general election 0.85 0.36 0 1 343,614
Voted in presidential election 0.71 0.45 0 1 212,796
Voted in gubernatorial election 0.66 0.47 0 1 196,897
Voted in House election 0.65 0.48 0 1 420,133
Voted in Senate election 0.68 0.47 0 1 282,406
Voted in State House election 0.64 0.48 0 1 379,062
Voted in State Senate election 0.63 0.48 0 1 373,816

Vote participation (validated)
Voted in general election 0.54 0.50 0 1 420,712
Voted in presidential election 0.56 0.50 0 1 212,796
Voted in gubernatorial election 0.52 0.50 0 1 168,069
Voted in House election 0.51 0.50 0 1 383,760
Voted in Senate election 0.53 0.50 0 1 256,062

Individual Characteristics
Age 46.95 17.00 18 109 556,746
Female 0.52 0.50 0 1 531,087
White 0.72 0.45 0 1 556,746
Has child 0.27 0.44 0 1 509,736
College degree 0.37 0.48 0 1 556,746
Post-graduate degree 0.10 0.30 0 1 556,746
Employed 0.46 0.50 0 1 556,746
Unemployed 0.22 0.41 0 1 556,746
Retired 0.19 0.39 0 1 546,796
Family Income> 60k 0.35 0.48 0 1 556,746
Family Income> 100k 0.15 0.36 0 1 556,746
Democrat 0.38 0.49 0 1 506,342
Republican 0.30 0.46 0 1 506,342

Media consumption
Read newspaper in past 24h 0.48 0.50 0 1 384,282
Read newspaper online in past 24h 0.32 0.47 0 1 384,282
Follow news "most of the time" 0.45 0.50 0 1 556,746

Notes: Selected summary statistics of survey respondent–level variables derived from CES for years 2006–2021, averaged across all
years and including survey weights.
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2.4 Other data sources

I incorporate data on county demographic and economic characteristics for 2010 from the

5-YearAmerican Community Survey(U.S. Census Bureau, 2010). Moreover, I use county-

level estimates for visits to selected newspaper websites from theMRI-Simmons Local

dataset, which assigns responses to itsNational Consumer Survey(MRI-Simmons, 2014)

to geographies based on respondent and county characteristics. I measure county partisan-

ship using the partisanship index in theNational Neighborhood Data Archive (NaNDA)

(Chenoweth et al., 2020), which is based on Democratic and Republican vote shares in

past elections. To link counties with media markets, I use the crosswalk from Gentzkow

and Shapiro (2008).

3 Effect on news consumption

In this section, I analyze how the launch of paywalls on major US newspaper websites be-

tween 2010 and 2017 affected page views. I employ a staggered difference-in-differences

design that exploits the sequential timing of paywall introductions across newspapers.

3.1 Empirical strategy

My analysis is based on the following two-way �xed effects (TWFE) regression model:

log(Pageviewsn;t ) =
X

� 6= � 1

� � D �
n;t + � n + 
 t + � 0X n;t + "n;t (1.1)

Pageviewsn;t denotes the number of page views for newspapern in year-montht. I apply

a log transformation to account for skewness, enabling interpretation of the coef�cients as

(approximate) percentage effects on page views.D �
n;t is an indicator equal to one if and

only if newspapern introduces a paywall� months aftert. � n and
 t denote newspaper

and year-month �xed effects, respectively. I cluster standard errors at the newspaper level.

To account for differential trends in newspapers' page views as well as shocks to their

respective audiences over time, I include inX n;t characteristics of the markets in which

the newspapers operated as of 2010, interacted with year-month �xed effects. Speci�cally,

using the counties in which the newspaper is circulated, I compute the average population

density, the shares of population with yearly income below$50k and above$100k, the

share of college-educated individuals, and theNaNDApartisanship index, weighted by the

number of print copies sold in each county.
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For this analysis, I restrict my sample as follows: First, I exclude the four newspapers

that introduced new premium websites as part of their paywalls. Second, I exclude the

newspaperNewsday, which introduced a paywall in October 2009, just before the sample

period. Third, I exclude three small newspapers with signi�cant data gaps, likely due to

data collection errors byAlexa Internet. The �nal sample comprises the monthly page

views for 72 newspapers from 2010 to 2017. Among these newspapers, two introduced

paywalls before the sample period, 55 during the sample period, eleven afterward, and

four never introduced a paywall (as of 2022). In my preferred speci�cation, I assign the

two always-treated and eleven later-treated newspapers as untreated, in addition to the

four never-treated. These newspapers arguably act as valid control units because they

implemented their paywalls well outside the sample period. I demonstrate that my results

are robust to varying de�nitions of the control group.

3.2 Identi�cation

Identi�cation of the monthly treatment effects� � relies on the assumption that page views

of paywalled newspaper websites would have evolved parallel to those of non-paywalled

websites in the absence of paywalls. In this sub-section, I discuss several challenges to this

assumption.

Heterogeneous effects

I account for potential biases from heterogeneous treatment effects across units or time,

which may arise when estimating Equation (1.1) via Ordinary Least Squares (for example,

see Baker et al., 2022). I use the robust estimator proposed by Callaway and Sant'Anna

(2021), which aggregates doubly-robust estimates for treatment group-time effects using

only "clean" control units (Sant'Anna and Zhao, 2020).10 Control variables are included

in each of those group-time-speci�c estimates both as a regression adjustment and for

the construction of probability weights. Additionally, I employ the robust estimator by

Sun and Abraham (2021), which estimates treatment effects by including only treated and

never-treated units in the outcome regression and re-weighting the estimates accordingly.

Selection

Since the decision to introduce a paywall is endogenous, paywalls may correlate with

unobserved factors not accounted for in the regression. To mitigate concerns about selec-

10Throughout the analysis, I use a common ("universal") base period, consistent with Equation (1.1),
estimating newspaper-speci�c treatment effects relative to the month preceding paywall introduction.
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tion, I do the following. First, I show that pre-treatment trends in page views are parallel,

ensuring that such trends are not biasing the result. Second, I control for market-based fac-

tors interacted with month-year �xed effects, which accounts both for different incentives

for newspapers to introduce a paywall, and for time-varying shocks to different types of

newspaper audiences. Third, to address concerns about selection in the control group, I

show that results are statistically and economically signi�cant for different compositions

of the control group. Fourth, I explore heterogeneity in treatment effects to ensure that the

results are not just driven by a small subset of newspapers.

Spillovers

Another potential concern involves biases from spillover effects: Readers displaced

by a paywall may switch to a newspaper in the control group, which leads to an upward

bias (in absolute terms) in the estimate for the paywall effect. Formally, such spillovers

violate the stable unit treatment value assumption (SUTVA), which requires that units'

potential outcomes do not depend on the treatment status of other units. However, in this

setting, spillovers are unlikely to be a �rst-order concern due to the segmented nature of the

newspaper market: All but three newspapers are classi�ed as regional byAAM, catering

primarily to their respective regional markets. As a result, these newspapers likely act

as poor substitutes for one another. For example, it seems unlikely that a reader of the

Chicago Tribunewould respond to a paywall by switching to theLos Angeles Times.

To address any remaining concerns, I verify that my results hold when removing the

largest paywalled newspapers and the smallest control newspapers. Intuitively, paywalls

on larger newspapers displace more readers, whose substitution has a larger relative effect

on the control newspapers the fewer readers these newspapers have.

3.3 Results

Main result

Figure 1.3 presents estimates for the dynamic effect of paywalls on website page views,

using the robust Callaway and Sant'Anna (2021) estimator. On average, this "�rst wave" of

paywalls led to a sharp and persistent reduction in the number of page views for paywalled

newspapers. Table 1.2 reports estimates for the static effect. On average, page views

decreased by 25–30 percent, depending on the choice of control variables. Figure A1.2

and Table A1.1 demonstrate that these results are robust to using alternative estimators.
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Figure 1.3: Effect of paywalls on website page views

Notes:Monthly coef�cients for� � from Equation (1.1): Regression of monthly number of newspaper web-
site views on indicators denoting the number of months since paywall implementation. The omitted category
is the month before the paywall. Includes newspaper �xed effects, year-month �xed effects, and log popula-
tion density, shares of three income buckets, college-educated share, and partisanship index for newspapers'
audiences, interacted with year-month �xed effects. Estimated using Callaway-Sant'Anna estimator. Verti-
cal bars denote 95 percent pointwise con�dence intervals. Standard errors are clustered by newspaper.

Table 1.2: Effect of paywalls on pageviews

Dependent Variable: Log(Pageviews)

(1) (2) (3) (4) (5)

Paywall -0.257��� -0.291��� -0.302��� -0.280��� -0.310���

(0.070) (0.062) (0.064) (0.063) (0.076)
Newspaper FE X X X X X
Month-Year FE X X X X X

Controls x Month-Year FE:
Log(Population Density) X X X X
Sh. HH income� 50k X X X
Sh. HH income> 100k X X X
Partisanship index X X
Sh. college-educated X

Observations 6,912 6,912 6,912 6,912 6,912

Notes: Coef�cients for static (pre-post) version of Equation (1.1): Regressions of monthly number of newspaper website views on
indicator denoting active paywall. All speci�cations include newspaper �xed effects and year-month �xed effects. Controls represent
average county characteristics at 2010-levels where newspaper is active, weighted by number of print copies sold, interacted with year-
month �xed effects: Log population density, share of households with yearly income below $50,000 and above $100,000, share adults
with college degree, and NaNDA partisanship index. Estimated using Callaway-Sant'Anna estimator. Standard errors in parentheses
are clustered by newspaper. Signi�cance: ***p < 0:01, ** p < 0:05, * p < 0:1.
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Interpretation

The dynamic estimates reject the presence of pre-treatment trends, indicating that

newspapers did not select into introducing paywalls based on prior trends in page views.

The immediate decline after introducing a paywall supports the interpretation that paywalls

raise the opportunity cost of website access, prompting some users to reduce their visits.

Conversely, paywalls may also encourage new subscribers to visit more frequently. Thus,

the estimates represent the net outcome of these two opposing effects. However, with-

out individual-level user data, it is not possible to determine whether the observed decline

re�ects the displacement of a few highly active readers or many rather casual users.

The timing of the effects is inconsistent with alternative explanations that rely on grad-

ual changes accompanying paywalls, such as shifts in topic composition or ideological

slant, as these would likely materialize more slowly. Nonetheless, I cannot entirely rule

out that these factors contributed to the modest downward trend observed in the treatment

effects. However, other long-term factors may also explain this trend. For instance, the

diffusion of broadband and 3G internet during the sample period likely increased overall

interest in online compared to of�ine news. If new users entering the online news mar-

ket disproportionately favored non-paywalled over paywalled websites, the initial effect of

paywalls would become more pronounced over time.

How many individuals respond to paywalls by switching to the print version of the pay-

walled newspaper? While I cannot provide a de�nite answer based on the available data,

this channel is unlikely to explain the observed effects. During the sample period, digital

news consumption grew rapidly while print news consumption declined: The growth in the

number of newspaper website visits often exceeded 10 percentper year, while the number

of print copies sold declined by around 30 percent between 2009 and 2017 (Pew Research

Center, 2023). Moreover, studying theNew York Timespaywall, Pattabhiramaiah et al.

(2019) conclude that spillovers from digital to print were negligible, with a 17 percent

decline in website visits accompanied by only a 1-4 percent increase in print circulation.

This increase was primarily driven by bundling online subscriptions with the print version,

rather than by substitution to standalone print subscriptions.

Further robustness

In this sub-section, I con�rm that my results are robust to changes in the choice of

which newspapers constitute the control group, and are not driven by users' substitution

between paywalled and non-paywalled newspapers.
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Table 1.3 shows results under different control group compositions. Column (2) shows

that excluding the pre-treatment period observations for the 55 not-yet-treated newspapers

from the control group has minimal impact on the results. Columns (3) and (4) adopt the

most restrictive de�nition for the control group, comparing newspapers that implemented a

paywall during the sample period to those that introduced one just afterwards. If anything,

the effects are larger under these speci�cations, with a 34–36 percent decline in page views

compared to the baseline estimate of a 28 percent decrease.

Table A1.2 shows results when excluding different sets of newspapers from the sample.

Columns (1) and (2) indicate that excluding large newspapers, in particular the three na-

tional newspapers and the �fteen largest newspapers by page views, increases the estimate

slightly. Columns (3) and (4) exclude the �fteen largest paywalled newspapers and the

�ve smallest non-paywalled newspapers. If spillovers were signi�cant, one would expect

the absolute magnitude of the estimates to decrease under these restrictions. However the

opposite is true: the estimates are either unchanged or increase slightly. Intuitively, while

theoretically an issue, spillovers may not play a signi�cant role empirically because of the

regional segmentation of the news markets, making most newspapers poor substitutes for

one another. Moreover, the control group is suf�ciently large to dilute potential biases.

Table 1.3: Effect of paywalls on pageviews - Control groups

Dependent Variable: Log(Pageviews)

Control group: All w/o Treated w/o Earlier/Later Only Later

(1) (2) (3) (4)

Paywall -0.280��� -0.277��� -0.342��� -0.355���

(0.067) (0.070) (0.068) (0.068)
Newspaper FE X X X X
Month-Year FE X X X X
Market Controls X X X X

Control group:
Earlier Treated X X
Treated (pre-treatment) X X
Later Treated X X X X
Never Treated X X

Observations 6,912 6,912 6,336 6,336

Notes:Coef�cients for static (pre-post) version of Equation (1.1), for different compositions of the control group: "Earlier treated" are
2 newspapers that implemented paywall before 2010. "Treated (pre-treatment)" are 55 newspapers that implemented paywall between
2010 and 2017. "Later Treated" are 11 newspapers that implemented paywall after 2017. "Never Treated" are 4 newspapers that have
not implemented a paywall by 2022. Regressions of monthly number of newspaper website views on indicator denoting active paywall.
All speci�cations include newspaper �xed effects and year-month �xed effects. Controls represent average county characteristics
at 2010-levels where newspaper is active, weighted by number of print copies sold, interacted with year-month �xed effects: Log
population density, share of households with yearly income below $50,000 and above $100,000, share adults with college degree, and
NaNDA partisanship index. Estimated using Callaway-Sant'Anna estimator. Standard errors in parentheses are clustered by newspaper.
Signi�cance: *** p < 0:01, ** p < 0:05, * p < 0:1.
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4 Effect on political knowledge and electoral participa-

tion

In this section I explore how paywalls affected factual knowledge about contemporary US

politics as well as participation in elections by leveraging temporal and regional variation

in exposure to paywalls.

4.1 Measuring regional exposure to paywalls

A key challenge is the lack of granular data that directly links web traf�c from speci�c

counties to individual websites.11 As a practical alternative, I proxy regional online reader-

ship using newspapers' regional print circulation, which provides high-quality information

on county level. For regional newspapers, which constitute the majority of my sample,

print circulation reveals in which localities the regional focus of the newspaper is relevant.

For theNew York Times, instead, print circulation rather captures where its predominantly

left-leaning and highly educated audience resides.

To validate this approach, I present two pieces of evidence. First, Figure 1.4 presents

a binned scatter plot for the shares of respondents who report reading a newspaper of�ine

versus online in the past 24 hours, averaged by county and year. It reveals that consumption

of newspapers of�ine is strongly positively correlated with consumption online, suggesting

that print circulation successfully captures regional variation in the overall intensity of

engagement with newspaper content, regardless of format. Second, to verify that this

relationship also holds for individual newspapers, I useMRI-Simmonsdata on estimated

website visits by county for theWashington PostandLos Angeles Times– the only two

non-national newspapers for which this data is available. Figures 1.5a and 1.5b show

scatter plots for the number of print copies sold per household in a given county, versus

the (estimated) share of the population visiting the respective website in the past 30 days.

In both cases, higher print circulation is positively and approximately linearly associated

with more frequent website visits for these websites. Together, these results suggest that

newspapers' print circulation captures relevant variation in the regional engagement with

their respective websites.

11For example, at the beginning of my sample,comScore's browser panel of 50,000 individuals records
fewer than 100 unique weekly visitors to most newspaper websites outside the top three.
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Figure 1.4: County-level correlation of newspaper readership online vs. of�ine

Notes:Binned scatterplot using self-reported newspaper readership data from the CES 2006–2021. The x-
and y-axes show the share of individuals who report reading a newspaper in print and online, respectively,
in the past 24 hours. Observations are aggregated at the county-year level prior to binning. Sample weights
are included. The blue line displays the LOESS-smoothed conditional mean with 95 percent con�dence
intervals.

Figure 1.5: County-level correlation of print circulation and website visits for selected
newspapers

(a) Washington Post (b) Los Angeles Times

Notes: Each dot represents a county. Panel (a) shows data for the Washington Post; Panel (b) for the Los
Angeles Times. The y-axis reports the percent of respondents who visited the newspaper's website in the past
30 days in 2013, based on county-level MRI-Simmons estimates constructed via multilevel regression and
post-strati�cation (MRP). The x-axis shows the number of print copies sold per household in 2011, including
counties with print circulation greater than 100 and excluding outliers at the top and bottom of both axes.
The blue line displays the LOESS-smoothed conditional mean with 95 percent con�dence intervals.

22



Motivated by this evidence, I de�ne paywall exposure for each county and year as the

share of households subscribed to newspapers that have a paywall in place. Formally:

Paywall Exposure c;t =
X

n2 Newspapers

Circulation n
c; 2010 � I (Paywall n

t )

Householdsc; 2010
(1.2)

whereCirculation n
c; 2010 is the number of print copies sold of newspapern in countyc in

2010. I (Paywall n
t ) is a binary variable that indicates whether newspapern has imple-

mented a paywall by yeart. I �x circulation at their 2010 levels, prior to the widespread in-

troduction of paywalls, to avoid endogeneity arising from paywalls themselves potentially

affecting circulation. This measure of paywall exposure resembles shift-share variables

(see Bartik, 1991; Blanchard et al., 1992), where initial market shares serve as shares and

paywall introductions act as shifts.

To provide insights into the variation captured by paywall exposure, Figure 1.6 presents

key descriptive statistics. Panel (a) shows that paywall exposure increased signi�cantly be-

tween 2010 and 2014, and plateauing afterward. Panel (b) highlights substantial variation

across counties, with only few experiencing the highest levels of exposure. To account for

differences in county populations, Panel (c) displays the distribution of paywall exposure

among respondents in theCESsurvey. Accounting for county sizes reveals that several

large counties experience intermediate to high paywall exposure, producing a less skewed

distribution. Note that since paywall exposure is intended as a proxy variable, its relative

differences across counties and years are more informative than exact numerical values.12

Figure 1.7 shows geographic variation, revealing that paywalls affected all major re-

gions of the US, while concentrating around urban areas. To gain a deeper understanding of

which regions are most likely to be affected by paywalls, Figure A1.4 presents coef�cients

from a regression of paywall exposure in 2020 on (standardized) county characteristics in

2010. Paywalls disproportionately impacted high-income, Democratic-leaning counties.

However, paywalls do not appear to be correlated with political knowledge, conditional on

controls.
12In particular, paywall exposure should not be interpreted as the number of households affected by pay-

walls, for the following reasons: First, a household may subscribe to multiple newspapers. Second, each
household member may have access to multiple distinct subscriptions for the same newspaper (e.g., through
their employer or university). Third, because print and digital newspaper access are often bundled, subscrib-
ing households are typicallynot restricted by paywalls.
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Figure 1.6: Paywall Exposure

(a) By year

(b) Distribution over counties (c) Distribution over survey respondents

Notes:Panels (a) and (b): Average paywall exposure across counties by year. Panels (c) and (d): Distribution
of paywall exposure over counties and survey respondents (weighted), respectively, in 2020.

Figure 1.7: Geographical variation of paywall exposure

Notes:Paywall exposure by county in 2020.
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4.2 Empirical strategy

I exploit the staggered exposure of counties to paywalls using a difference-in-differences

design. For this purpose, I divide counties into a low- and a high-paywall exposure group,

with counties entering treatment once paywall exposure exceeds a �xed threshold (Guriev

et al., 2021). The baseline speci�cation is based on the 75th percentile of paywall exposure

at the end of the sample period, which ensures high power by splitting observations roughly

equally into treated and untreated observations, across all years. In robustness checks, I

con�rm that the results are robust to varying this threshold.

The causal analysis is motivated by the following speci�cation:

y i;c;t =
X

� 6= � 1

� � D �
c;t + � 0X i;c;t + CountyFEc + Y earFEt + " i;c;t (1.3)

The dependent variabley i;c;t is an outcome variable for survey respondenti residing in

countyc in yeart, such as the share of correctly answered political knowledge questions.

County �xed effects account for pre-existing regional differences in knowledge, for exam-

ple due to education or political composition, and year �xed effects capture yearly shocks

to knowledge. Alternative speci�cations include state-by-year �xed effects instead, which

capture changes in knowledge due to elections.13

X i;c;t denotes time-varying control variables. In the baseline speci�cation, these in-

clude individual demographic variables in the form of categorical indicators for sex (2

groups), age (5), ethnicity (2), education (6), employment status (6), family income (5),

and children (2). In robustness checks, I interact these with year �xed effects. I cluster

standard errors at the county level.

The treatment variablesD �
c;t are indicators equal to one if and only if paywall exposure

in countyc �rst exceeds the sample-weighed 75th percentile� years aftert. Splitting at

the 75th percentile (as opposed to the median, for example), ensures a suitable number of

treated and control observations across the panel. In particular, roughly equal parts of ob-

servations are never-treated, treated early (by 2017), and treated late (by 2021). Therefore,

this approach ensures high power.

I estimate Equation (1.3) using the robust estimator proposed by Callaway and Sant'Anna

(2021).14 In each year, the control group consists of counties that are either never treated

13Note that the speci�cation does not include individual �xed effects because the survey is a repeated cross
section in which each individual appears only once.

14Throughout the analysis, I use a common ("universal") base period, consistent with Equation (1.3),
estimating county-speci�c treatment effects relative to the year preceding treatment.
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or not yet treated. While county �xed effects are implemented natively, this is not the case

for state-by-year �xed effects and individual-level controls.15 Therefore, I proceed in two

steps. First, I residualize the outcome variable on the individual controls, county �xed ef-

fects, and state-by-year �xed effects. Second, I apply the Callaway and Sant'Anna (2021)

estimator to these residualized outcomes. I verify empirically that the inclusion of control

variables in this way improves precision of the estimator without considerably changing

the point estimates.

4.3 Identi�cation

I identify the average effect of paywall exposure on political knowledge across the adult US

population, comparing regions with high versus low exposure. Identi�cation requires that,

in the absence of paywalls, trends in political knowledge would have evolved similarly

in high- and low-exposure regions. In the following, I discuss four key challenges to

identi�cation and strategies to address them: Omitted county characteristics, correlations

with regional politics, heterogeneous effects, and selection of newspapers.

Omitted county characteristics

A primary concern is that paywall exposure may be correlated with county-level char-

acteristics that independently affect political knowledge. For example, in Section 4.1 I

show that paywall exposure is higher in counties with higher initial income. If such coun-

ties experienced shocks to political knowledge that are unrelated to paywalls, estimates

may be biased. For instance, high-income individuals may have a higher propensity to

respond to the rise of social media by substituting away from newspapers toward softer

news and entertainment content, even in the absence of paywalls. If not accounted for, this

could lead to a downward bias in the estimated effect of paywalls.

More subtly, this bias may also arise from non-random measurement error in paywall

exposure. If high-income counties have higher subscription shares for a given level of

online engagement, then paywall exposure is overstated in these areas. Conversely, if pay-

walls are on average more restrictive in high-income counties, actual exposure may be

understated. In both cases, failing to account for potential shocks to high-income individ-

uals may bias estimates.

15Although the estimator allows for the inclusion of control variables, their implementation is consider-
ably more demanding than speci�ed in Equation (1.3): Controls enter the estimation of each group-time
average treatment effect, effectively interacting them with treatment-group-by-year �xed effects. This ap-
proach requires suf�cient support in each cell, and estimation often fails when group sizes are small.
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I address these concerns in three main ways. First, I verify that results are robust to in-

cluding interactions of individual-level controls with year �xed effects. These coef�cients

�exibly absorb year-speci�c shocks to speci�c subpopulations, such as changes in media

consumption habits. I also check robustness to including state-by-year �xed effects, which

account for unobserved state-level shocks. Second, the staggered implementation of pay-

walls helps distinguish their effects from contemporaneous trends. Even if some regions

exhibit changes in political knowledge due to unobserved factors, it is unlikely that the

timing of these trends would systematically coincide with the timing of paywall adoption

across counties. Third, I show that results are robust to alternative threshold de�nitions for

discretizing counties into high- and low-exposure groups. This reduces sensitivity to mea-

surement error near the cutoffs and ensures that results are not driven by misclassi�cation

of a small number of units.

Correlation with regional politics

The identifying assumption may also be violated if regions with high paywall exposure

experienced divergent trends in political knowledge for reasons unrelated to paywalls. For

instance, if states with more paywalls happen to elect many newcomers shortly before

paywall adoption, residents might �nd political survey questions easier or harder to answer,

leading to lower measured knowledge.

To address this concern, I estimate two sets of speci�cations, one with only year �xed

effects, and one that instead includes state-by-year �xed effects. The former leverages

variation in paywall exposure across all counties and years, and should therefore expected

to have more power. The latter relies on comparisons of counties within state and year,

effectively holding constant statewide political shifts such as election outcomes, political

events, or policy changes.

Heterogeneous Effects

Survey respondents may respond differently to paywalls depending on individual char-

acteristics. For example, initial news consumption patterns may play a role. Holding

paywall exposure �xed, high-income counties may receive a smaller share of news from

television, making them more affected by paywalls. In this case, one would expect larger

effects in high-income areas. Alternatively, high-income individuals may be more likely to

purchase subscriptions in response to paywalls, while low-income individuals may switch

to free news sources with less news content, implying smaller effects in high-income areas.

Moreover, the effect of paywalls may also depend on their business and editorial decisions

as well as the presence of other local newspapers, and may unfold or vary over time.
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Such heterogeneous effects do not pose a threat to identi�cation but are important for

interpretation. The Callaway-Sant'Anna estimator accounts for heterogeneity by ensuring

that comparisons are made between appropriate units and that group-time speci�c treat-

ment effects are aggregated correctly. Therefore, it explicitly allows that different groups

experience effects with varying intensity and and different patterns over time. However,

when interpreting the results, it is important to keep in mind that the reported average effect

may mask substantial heterogeneity across individuals and counties.

Selection of Newspapers

Finally, one may be concerned that omitting newspapers outside the largest 100 in the

analysis could bias the constructed measure of paywall exposure. In fact, this course of

action effectively ignores any paywalls of these smaller newspapers, leading to underesti-

mation of paywall exposure in these regions.

To address this concern, I verify that the results are robust to excluding counties where

omitted newspapers account for a large share of total circulation. I also check robustness

to dropping small counties, as these are more likely to rely on smaller, local newspapers

outside the top 100.16

4.4 Effects on political knowledge

In this subsection, I present results for the effects of paywall exposure on political knowl-

edge.

Motivating evidence

I start by providing motivating evidence on the negative correlation between paywall

exposure and political knowledge. Figure 1.8 plots 25 quantiles of paywall exposure

against the share of correctly answered political knowledge questions (residualized on

county, year, and individual controls) using data from 2011 to 2021 (all years affected

by paywalls). While the relationship is somewhat noisy, respondents exposed to higher

levels of paywalls clearly answer fewer knowledge questions correctly.

Table A1.3 con�rms this pattern using regression analysis based on Equation (1.3),

replacing treatment indicators with the continuous Paywall Exposure variable. Columns

(1)–(3) include county and year �xed effects, while columns (4)–(6) add state-by-year �xed

16This check also addresses the fact thatAAM data are only available for counties with at least 25 sold
copies.
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Figure 1.8: Correlation of paywall exposure and political knowledge

Notes: Dots represent the average share of correct answers to eight political knowledge questions, residu-
alized on individual characteristics as well as county- and year �xed effects, within each of 25 quantiles of
paywall exposure. Sample weights are included. The black line shows the corresponding linear trend.

effects. Comparing Columns (1)–(2) and (4)–(5) reveals that the inclusion of individual

demographic controls reduces the correlation between paywall exposure and knowledge

while improving explanatory power. This result re�ects both the correlation of paywall

exposure with individual characteristics, and con�rms that different types of individuals

differ in their level of informedness about politics. However, comparing Columns (2)–(3)

and (5)–(6) shows that interacting demographics with year �xed effects yields little addi-

tional explanatory power. This supports the central assumption that the negative correla-

tion of paywalls and political knowledge is not systematically driven by unrelated shocks

to demographic subgroups.

The results persist when relying only on within state-year variation, though slightly

attenuated and only signi�cant at the 10 percent level. This pattern may re�ect that this

speci�cation is more restrictive, as paywall exposure varies more across than within states.

Alternatively, higher paywall exposure may simply coincide with greater political change

across states, making it more dif�cult to correctly guess majorities or party af�liations.

Table A1.4 replicates the previous analysis using bins corresponding to terciles of pay-

wall exposure. Although estimates are mostly insigni�cant at conventional levels due

to limited statistical power, the coef�cient for the second tercile is consistently nega-

tive across speci�cations, and the coef�cient for the third tercile is more negative and

marginally signi�cant in some cases. This pattern suggests that the results are not driven

by outliers, and instead supports a monotonic negative relationship between paywall expo-

sure and political knowledge.
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Main result

I now present the main results, motivated by the causal speci�cation in Equation (1.3)

and estimated via Callaway-Sant'Anna. Figure 1.9 displays the dynamic effect of pay-

walls on the share of correctly answered political knowledge questions, comparing survey

respondents in counties with high versus low paywall exposure. Panel (a) includes county

and year �xed effects, while Panel (b) adds state-by-year �xed effects. Both speci�cations

con�rm that the negative effect of paywall exposure emerges in the year of treatment and

remains persistent after one to two years. Importantly, the estimates show no evidence of

pre-treatment trends in political knowledge. Moreover, the similar-sized effect obtained

using only within state-year variation helps rule out confounding from cross-state differ-

ences in the political environment.

Table 1.4 demonstrates that the result is robust to the choice of control variables and

�xed effects. Column (1) reports results from a speci�cation with county and year �xed

effects and no individual controls, which corresponds to the most basic application of the

Callaway-Sant'Anna estimator. Columns (2) and (3) �rst residualize the outcome on de-

mographic controls, in levels and interacted with year �xed effects, respectively. These

adjustments increase precision considerably, without affecting the magnitude of the esti-

mate. Columns (4) and (5) repeat the estimation using state-by-year �xed effects, and yield

similar conclusions. Together, the results suggest that, conditional on �xed effects and de-

mographic controls, the bias from omitted variables is negligible. In particular, neither

unrelated shocks to speci�c subpopulations nor potential measurement error in paywall

exposure appear to drive the results.

The most conservative estimate implies that high paywall exposure reduces the proba-

bility of correctly answering a political knowledge question by 1.2 percentage points (1.6

percent) relative to low exposure. For reference, this estimate corresponds to roughly 1

additional incorrect answer per 8 respondents, or 1 out of every 46 respondents now an-

swering all questions incorrectly. Although modest in absolute terms, the effect is sizable

given that only about half the sample regularly consumes news, and only a subset is ex-

pected to reduce consumption in response to paywalls. I return to the discussion of effect

magnitudes at the end of this Section.
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Figure 1.9: Effect of paywalls on political knowledge

(a) County and year �xed effects

(b) County and state-by-year �xed effects

Notes:Yearly estimates for the effect of high exposure to paywalls on political knowledge. The speci�cation
is motivated by Equation (1.3) and estimated using the Callaway-Sant'Anna estimator. The outcome is the
share of correct answers by survey respondents to eight political knowledge questions (CES, 2006–2021),
residualized on individual demographic controls, county �xed effects, and either year �xed effects (Panel
(a)) or state-by-year �xed effects (Panel (b)). Counties are treated once paywall exposure exceeds the 75th

percentile. The control group consists of not-yet-treated and never-treated counties. Vertical bars show
bootstrapped 95 percent uniform con�dence intervals. Sample weights are included. Standard errors are
clustered by county.
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Table 1.4: Effect of paywalls on political knowledge

Dependent Variable: Share Correct Answers

(1) (2) (3) (4) (5)

Paywall Exposure> Q75 -0.018� -0.017��� -0.018�� -0.012�� -0.015���

(0.008) (0.005) (0.006) (0.004) (0.004)
Dep. Var. Mean 0.745 0.745 0.745 0.745 0.745
County FE X X X X X
Year FE X X X
State-Year FE X X
Individual Controls X X
Individual Controls x Year X X

Observations 530,372 518,867 518,867 518,867 518,867

Notes:Estimates for the effect of high exposure to paywalls on political knowledge. The speci�cation is motivated by Equation (1.3),
estimated and aggregated using the Callaway-Sant'Anna estimator. The outcome is the share of correct answers by survey respondents
to eight political knowledge questions (CES, 2006–2021). All estimations include county and year �xed effects. Where indicated, the
outcome is additionally residualized on individual demographic controls – categorical indicators for sex (2 groups), age (5), ethnicity
(2), education (6), employment status (6), family income (5), and children (2) – as well as county �xed effects and either year or state-by-
year �xed effects. Counties are treated once paywall exposure exceeds the 75th percentile. The control group consists of not-yet-treated
and never-treated counties. Sample weights are included. Standard errors (in parentheses) are clustered by county. Signi�cance: ***
p < 0:01, ** p < 0:05, * p < 0:1.

Further robustness

The �ndings are robust to varying the threshold that de�nes whether counties are clas-

si�ed as as high- or low-paywall exposure. Figure A1.5 presents estimates for the baseline

speci�cation under different threshold levels. For easier comparison, the �gure also reports

the associated shares of survey respondents in the never-treated group. The effects remain

quantitatively similar and at least marginally signi�cant for a wide range of control group

sizes.

Heterogeneity

To better understand which types of political knowledge are affected by paywalls, I

decompose the knowledge index by estimating eight separate regressions, each using as the

outcome one of the index components. Figure 1.10 shows results, with Panel (a) reporting

the speci�cation with year �xed effects only, and Panel (b) including state-by-year �xed

effects instead. Estimates in black indicate conventional 95 percent con�dence intervals,

while those in red apply Bonferroni adjustments that account (conservatively) for multiple

hypothesis testing. The four upper rows correspond to questions about the majority party

in state or federal legislative bodies, and the four lower rows pertain to questions regarding

party af�liation given the name of a political representative.

The results show that the effects on political knowledge are driven by reduced knowl-

edge of both party majorities and the party af�liations of elected representatives. This

32



Figure 1.10: Effect of paywalls on political knowledge - Index decomposition

(a) County and year �xed effects

(b) County and state-by-year �xed effects

Notes:Each row represents an estimate for the effect of high exposure to paywalls on correctly answering the
respective political knowledge question. Horizontal bars show bootstrapped 95 percent con�dence intervals,
estimated conventionally (black) or with Bonferroni adjustment (red). The speci�cation is motivated by
Equation (1.3) and estimated using the Callaway-Sant'Anna estimator. The outcome is an indicator for a
correct answer (CES, 2006–2021), residualized on individual demographic controls, county �xed effects,
and either year �xed effects (Panel (a)) or state-by-year �xed effects (Panel (b)). Counties are treated once
paywall exposure exceeds the 75th percentile. The control group consists of not-yet-treated and never-treated
counties. Sample weights are included. Standard errors are clustered by county.
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pattern is consistent across both speci�cations, though the estimates are somewhat attenu-

ated in the more restrictive version. There is no clear evidence that knowledge of state-level

politics declined more than knowledge of federal politics: While knowledge of majorities

declined slightly more for state-level compared to national-level congressional elections,

knowledge on House representatives (elected on district level) did not change at all. Over-

all, these �ndings align most closely with a general decline in attention to politics.

Which types of individuals are most affected by paywalls? To answer this question,

Figure 1.11 shows results from estimating the baseline speci�cation separately for sub-

groups of survey respondents de�ned by family income, education, or age. Individuals

with low income and low education levels experience larger declines in political knowl-

edge. This �nding is consistent with the notion that these individuals face relatively higher

monetary costs of purchasing a paywall subscription, and may derive lower subjective ben-

e�ts from high-quality information, either due to less interest in or a lower perceived value

of such content. However, effects seem to be similar for older and younger individuals.

Figure 1.11: Effect of paywalls on knowledge - Heterogeneity by individual characteristics

Notes: Estimates for the effect of high exposure to paywalls on political knowledge. Each panel reports
coef�cients from two separate estimations, corresponding to subgroups de�ned by yearly family income, re-
ported education level, and age group, respectively. Horizontal bars show bootstrapped 95 percent con�dence
intervals. The speci�cation is motivated by Equation (1.3) and estimated using the Callaway-Sant'Anna es-
timator. The outcome is the share of correct answers by survey respondents to eight political knowledge
questions (CES, 2006–2021), residualized on individual demographic controls, county �xed effects, and
state-by-year �xed effects. Counties are treated once paywall exposure exceeds the 75th percentile. The
control group consists of not-yet-treated and never-treated counties. Sample weights are included. Standard
errors are clustered by county.
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Mechanism

There are two distinct mechanisms that could explain the observed reduction in politi-

cal knowledge due to paywalls. First, the declines could be driven by individuals who are

unwilling to pay for a subscription, and instead either reduce their news consumption or

switch to alternative sources on which they consume less political information. While the

previous analysis in Section 3 demonstrates that many readers do switch away from pay-

walled news sources, it is not immediately clear whether these individuals are also those

experiencing declines in knowledge. Hence, a second possibility is that newspapers altered

their content along with the introduction of paywalls – for instance, by reducing political

coverage or overall quality. In that case, the effect could be driven by individuals who

continued consuming the now-paywalled newspapers.

To address this limitation, I complement the analysis with survey data that records

whether individuals pay for news subscriptions. Speci�cally, I use the 2018Pew–Ipsos

Local News Surveyof more than 34,000 US adults. This survey includes a question on

whether respondents paid for a subscription to local news source in the past year, providing

information on the types of individuals that are more likely to pay for news.

I estimate individuals' propensities to pay for news using categorical indicators for

age, sex, marital status, education, income, ethnicity, census region, and party identi�ca-

tion. I implement four prediction models: linear regression, logistic regression, random

forest, and gradient-boosted random forest (XGBoost). For each method, I select the best-

performing estimator based on the F1 score, a common metric that balanced precision and

recall in the positive (paying) group. I tune any hyperparameters via a successive halving

random search across a manually de�ned grid of approximately 10,000 candidate con�g-

urations, evaluated using four-fold cross-validation. To account for sampling probabilities

as well as the smaller share of subscription purchasers in the sample, I apply the survey's

sampling weights multiplied by inverse class weights.

Figure A1.6 shows the benchmark distribution of F1 scores for each model. XGBoost,

the best-performing model, achieves an average F1 score of approximately 0.50, high-

lighting the dif�culty of the classi�cation task. Nonetheless, the prediction yields highly

informative results. Performance considerably and consistently exceeds an uninformative

("dummy") model, which scores only at around 0.23. Cross-validated precision is 43 per-

cent for predicted subscribers and 89 percent for predicted non-subscribers, compared to

baseline rates of 14 and 86 percent, respectively. This represents a substantial improve-

ment, particularly for the smaller and more relevant group of paying users.
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All predictors contribute to the model's performance, though with varying intensities.

Figure A1.7 displays impurity-based feature importance scores, which measure the im-

provement in the score of the gradient-boosted random forest attributable to each variable.

Age emerges as the most important predictor, explaining almost half of the model's predic-

tive power. However, other variables variables also play an important role, most notably,

education and income.

I use the XGBoost model trained on thePew-Ipsosdata to predict subscription proba-

bilities in theCES. As an initial check of external validity, I examine their correlation with

two measures that reveal intensive engagement with news. Figure 1.12 displays binned

scatter plots relating predicted subscription probabilities to these outcomes. Panel (a) plots

these probabilities against indicators for whether the respondent reports following the news

“most of the time,” the highest of four response categories. Panel (b) shows the relation-

ship with indicators for whether the respondent read a newspaper in the past 24 hours.

Both �gures reveal strong, monotonic, and positive correlations across the full distribution

of predicted probabilities. These patterns con�rm that the predicted subscription probabil-

ities capture meaningful variation in real-world news engagement, consistent with higher

actual propensities to purchase subscriptions.

Figure 1.12: Correlation of predicted probability to pay for news with proxies for news
interest

(a) Read newspaper in past 24h (b) Follow news "most of the time"

Notes: Binned scatter plots of CES respondents (2006–2021). The x-axis shows the predicted probability
of paying for a news subscription, based on the best XGBoost classi�er trained on the Pew Research Center
(2018) survey. The y-axis in Panel (a) is an indicator for whether the respondent reported reading a newspaper
in the past 24 hours; in Panel (b), for whether the respondent reports following the news “most of the time,”
the highest among four categories. Sample weights are included.
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Using the predicted subscription probabilities, I repeat the previous analysis for the

effect of paywalls on political knowledge as motivated by Equation (1.3), this time splitting

the sample by whether survey respondents are predicted to pay for news. Table A1.6

provides motivational evidence by correlating paywall exposure with political knowledge

separately for the two groups. Columns (1)-–(2) report estimates for respondents predicted

not to pay for news, while Columns (3)—(4) report results for those predicted to pay.

The negative correlation between paywalls and knowledge is entirely driven by the non-

paying group. Among predicted subscribers, by contrast, the correlation is statistically

indistinguishable from zero, despite only a modest loss in precision.

The event study estimates in Figure 1.13 con�rm this pattern. The orange series cor-

responds to respondents predicted to pay for news, while the blue series re�ects those

predicted not to pay. The reduction in political knowledge is entirely driven by individu-

als predicted not to pay for news. Moreover, compared to the full sample, yearly effects

are estimated with considerably higher precision. Instead, individuals predicted to pay for

news are on a similar trajectory before treatment, but experience no changes in political

knowledge after being exposed to paywalls.

Table 1.5 presents the corresponding average treatment effects. Among non-paying

individuals, the estimated reduction in the share of correctly answered questions ranges

from 1.5 to 1.9 percentage points, depending on the speci�cation, which is slightly larger

than the 1.2 to 1.8 percentage points estimated in the full sample. In contrast, for indi-

viduals predicted to pay for news, paywall exposure has no measurable effect on political

knowledge in either speci�cation.

These �ndings reject the hypothesis that the observed declines in political knowledge

are driven by changes in the news reporting of paywalled news websites, such as content

or slant. If such changes were responsible, one would expect the effects to be concentrated

among the individuals who continue to access and engage most intensively with the news-

papers, which are most likely those who purchase subscriptions. Instead, the results are

most consistent with the alternative hypothesis: Individuals unwilling to pay for news may

reduce their consumption of paywalled newspapers and either switch to alternative sources

with less political content or lower their news consumption overall. The resulting decline

in attention to politics may then lead to the observed reduction in political knowledge.
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Figure 1.13: Effect of paywalls on political knowledge - Heterogeneity by paying for news

(a) County and year �xed effects

(b) County and state-by-year �xed effects

Notes: Yearly estimates for the effect of high exposure to paywalls on political knowledge, separately by
whether individuals are predicted to pay for a news subscription. The speci�cation is motivated by Equation
(1.3) and estimated using the Callaway-Sant'Anna estimator. The outcome is the share of correct answers
by survey respondents to eight political knowledge questions (CES, 2006–2021), residualized on individual
demographic controls, county �xed effects, and either year �xed effects (Panel (a)) or state-by-year �xed
effects (Panel (b)). Counties are treated once paywall exposure exceeds the 75th percentile. The control
group consists of not-yet-treated and never-treated counties. Vertical bars show bootstrapped 95 percent
uniform con�dence intervals. Sample weights are included. Standard errors are clustered by county.
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Table 1.5: Effect of paywalls on political knowledge - Heterogeneity by paying for news

Dependent Variable: Share Correct Answers

Paying for News (Pred.): No Yes

(1) (2) (3) (4)

Paywall Exposure> Q75 -0.019�� -0.015�� -0.001 0.002
(0.006) (0.005) (0.007) (0.007)

Dep. Var. Mean 0.635 0.635 0.842 0.842

County FE X X X X
Year FE X X
State-Year FE X X
Individual Controls X X X X

Observations 413,797 413,797 105,070 105,070

Notes: Estimates for the effect of high exposure to paywalls on political knowledge, estimated separately by whether individuals are
predicted to pay for a news subscription. The speci�cation is motivated by Equation (1.3), estimated and aggregated using the Callaway-
Sant'Anna estimator. The outcome is the share of correct answers by survey respondents to eight political knowledge questions (CES,
2006–2021). All estimations include county and year �xed effects. Where indicated, the outcome is additionally residualized on
individual demographic controls – categorical indicators for sex (2 groups), age (5), ethnicity (2), education (6), employment status (6),
family income (5), and children (2) – as well as county �xed effects and either year or state-by-year �xed effects. Counties are treated
once paywall exposure exceeds the 75th percentile. The control group consists of not-yet-treated and never-treated counties. Sample
weights are included. Standard errors (in parentheses) are clustered by county. Signi�cance: ***p < 0:01, ** p < 0:05, * p < 0:1.

Magnitudes

In this subsection I discuss the magnitude of the estimated effect of paywalls on po-

litical knowledge. To facilitate comparisons with other studies in the media literature, I

present a back-of-envelope calculation for the "persuasion rate" of paywalls, de�ned as

the share of individuals who switched from the correct to the incorrect answer because of

paywalls, among those exposed to paywalls.17 Following the notation of DellaVigna and

Gentzkow (2010), the persuasion rate for this setting is calculated as:

f =
yT � yC

eT � eC

1
1 � y0

(1.4)

=
0:012

0:5 � 0:5
1

0:745
= 0:048 (1.5)

Here,yT � yC is the change in the outcome between the treated and the control group

in response to the treatment. To provide a conservative estimate, I rely on the smallest

coef�cient for the main effect which is 0.012.eT � eC denotes the difference in the share

of the population exposed to the treatment. I assume that around 25 percent of the voting-

age population is exposed, resulting from the observations that around 50 percent of the

survey respondents read newspapers online during the sample period, and that average

17In this setting, the term "persuasion rate" applies imperfectly, as individuals do not change theiropinion
in response to the treatment.
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paywall exposure is around twice as high in the treated group compared to the control

group. 1 � y0 represents the share of the population left to be persuaded. In this context,

I use the average share of correct questions in the population at baseline, which is 0.745

(calculated using the years 2006 through 2010).

The resulting magnitude is 4.8 percent. On average, this means that approximately 4.8

percent among individuals who initially read a newspaper that implemented a paywall lost

all their political knowledge of the type tested in the survey. As an equivalent interpreta-

tion, 9.6 percent answered only 3 instead of 6 out of the eight questions correctly, or only

half as many as initially.

The estimated persuasion rate of 4.8 is in the lower range of estimates in the litera-

ture on the effects of news availability on political outcomes (DellaVigna and Gentzkow,

2010). For example, Enikolopov et al. (2011) �nd a persuasion rate of 7.7 percent from

the availability of the independent anti-Putin TV stationNTV on reducing the vote share

for pro-Putin parties. Similarly, DellaVigna and Kaplan (2007) estimate an 11.6 percent

persuasion rate from the availability ofFox Newson the Republican vote share in presiden-

tial elections. Gerber et al. (2009) �nd a rate of 19.5 percent for free subscriptions to the

Washington Postincreasing intent to vote Democratic. Gentzkow et al. (2011) �nd a 12.9

percent persuasion rate for local newspaper readership in the late 1800s and early 1900s

on voter turnout in presidential elections, while Gentzkow (2006) reports a 4.4 percent

persuasion rate for early television exposure reducing congressional election turnout.

While informative, my calculation has some limitations. First, since I measure knowl-

edge as an index comprised of several outcomes, the estimates re�ect the effect of paywalls

on the share of answers in the population, rather than on the number of individuals who

lose knowledge. Therefore, the calculation implicitly assumes that the effect of paywalls

on knowledge is homogeneous across individuals. Consequently, if reductions knowledge

are concentrated among fewer individuals, the true persuasion rate is higher; if many indi-

viduals lose a smaller amount of knowledge, the rate is lower.

Second, the calculation should be interpreted as the intent-to-treat effect of being ex-

posed to a paywall. It represents the net effect of two opposing mechanisms: increases

in consumption by some individuals who purchase a subscription, and decreases in con-

sumption by others who substitute away. Without more detailed data to disentangle these

mechanisms, it is not possible to compute a persuasion rate speci�cally for the subset of

readers who reduce their consumption due to paywalls.
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4.5 Effects on electoral participation

Setup

To estimate the effects of paywalls on electoral participation, I use voting data from the

CES, which is available in two forms: self-reported and validated. My primary outcome

is participation in major elections – speci�cally, for president, governor, senators, and fed-

eral House representative. These measures are available in both self-reported and validated

formats, enabling direct comparison. I construct an index of vote participation by calcu-

lating, for each respondent, the share of elections in which they participated, based on the

elections held in their state and year. That way, the approach captures both the extensive

and intensive margins of participation.

Because elections occur only every two years or less, I adapt the speci�cation from

Equation (1.3) to a two-year frequency, de�ning treatment status based on paywall expo-

sure as of October in each election year. As in prior analyses, I apply the Callaway–Sant'Anna

estimator, residualizing on individual characteristics as well as county and state-by-year

�xed effects. Note that the latter are preferred because they effectively control for the

number of elections in each state and year, which directly affects the outcome.

Main results

Table 1.6 reports results for different population subsets. Panel A uses self-reported

turnout, and Panel B uses validated turnout. Columns (1)–(2) present estimates for the

full sample. Including state-by-year �xed effects in Column (2) is important, as it absorbs

variation in election exposure across states and years. While the estimated effects are

negative, they are not statistically signi�cant.

Motivated by the earlier �nding that paywall effects on political knowledge are concen-

trated among individuals predicted not to pay for news, Column (3) restricts the sample to

this group. Consistent with prior results, the estimated effects are larger in magnitude for

both self-reported and validated participation. Moreover, they are statistically signi�cant

for self-reported participation.

Finally, Column (4) further restricts the sample by excluding the most partisan coun-

ties, de�ned as those with a partisanship index outside the 0.3-0.7 interval (0.5 indicates

an evenly divided electorate between 2002 and 2010). The resulting more competitive

counties are particularly relevant, as they feature stronger incentives for individuals to stay

informed and are more likely to exhibit meaningful electoral consequences from shifts in

participation. In this subsample, the estimated effects become more pronounced for both
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self-reported and validated outcomes. The effect on self-reported participation is highly

signi�cant, while the effect on validated participation is signi�cant at the 10 percent level.

A comparison between self-reported and validated voting data reveals evidence for

misreporting. On average, self-reported turnout exceeds validated participation by approx-

imately 10 percentage points. As noted by Ansolabehere and Hersh (2012), this discrep-

ancy most likely re�ects intentional overreporting driven by experimenter demand effects,

although other factors such as faulty recall or errors in the validation procedure may also

play a role. While such potential measurement error in either variable complicates the in-

terpretation of absolute values, it affects my analysis only ifchangesin mismeasurement

are correlated with paywall exposure, conditional on �xed effects and controls. In this re-

spect, it is reassuring that effect sizes relative to the respective baseline are similar across

both measures. Among respondents predicted not to pay for news, the average reduction

in participation is roughly 2 percent for both self-reported and validated turnout.

Figure 1.14 presents event study estimates for the sample used in Column (4), re-

stricted to non-paying individuals in less partisan counties. Panel (a) displays results for

self-reported voting, while Panel (b) shows the corresponding estimates for validated par-

ticipation. Both variables exhibit no discernible pre-treatment trends, but reveal a decline

in participation during the �rst two post-treatment periods that remains stable afterwards.

This pattern closely mirrors the event study results for political knowledge, supporting the

interpretation that reduced information and lower turnout are connected. Taken together,

the �ndings suggest that paywalls, by lowering political engagement, ultimately reduce

participation in the democratic process.

Heterogeneity

Figure 1.15 and Table A1.7 present a decomposition of the vote participation index

by election type. I estimate separate regressions using as the outcome a binary indica-

tor for participation in each election. In addition to the core outcomes that are recorded

both as self-reported and as validated variables, I examine participation for other elections

available in the survey. I restrict the sample to individuals predicted not to pay for news.

The results show that the declines in participation are driven by local elections. Al-

though all point estimates are negative or zero, the most robust declines across both self-

reported and validated outcomes are observed House elections held at the congressional

district level. In line with this result, participation in state-level congressional elections

(self-reported) also sees large reductions. Instead, the results for elections of Senators and

Governors are less clear, while the estimates for presidential elections are close to zero.
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Table 1.6: Effect of paywalls on electoral participation

Dependent Variable: Participation in Elections

Paying for News (Pred.): All No

County Partisanship Index: All 0.3-0.7

(1) (2) (3) (4)

Panel A: Self-Reported

Paywall Exposure> Q75 -0.0092 -0.0056 -0.0119�� -0.0147���

(0.0068) (0.0049) (0.0060) (0.0055)
Dep. Var. Mean 0.6072 0.6072 0.5736 0.5739

County FE X X X X
Year FE X
State-Year FE X X X
Individual Controls X X X X

Observations 418,328 418,328 330,193 279,457

Panel B: Validated

Paywall Exposure> Q75 -0.0142�� -0.0055 -0.0090 -0.0115�

(0.0064) (0.0051) (0.0057) (0.0063)
Dep. Var. Mean 0.5089 0.5089 0.4798 0.4814

County FE X X X X
Year FE X
State-Year FE X X X
Individual Controls X X X X

Observations 383,040 383,040 300,286 253,940

Notes:Estimates for the effect of high exposure to paywalls on electoral participation. The speci�cation is motivated by Equation (1.3),
estimated and aggregated using the Callaway-Sant'Anna estimator. The outcome is the share of elections participated in among elections
held for president, house representative, senators, and governor (CES, 2008–2020). Panel A uses self-reported voting; Panel B uses
validated data from matching survey respondents to of�cial records (Ansolabehere and Hersh, 2012). All speci�cations residualize the
outcome on individual demographic controls – categorical indicators for sex (2 groups), age (5), ethnicity (2), education (6), employment
status (6), family income (5), and children (2) – as well as county �xed effects. Column (1) adds year �xed effects, and Columns (2)–(4)
add state-by-year �xed effects. Columns (1)–(2) use the full sample. Column (3) restricts to individuals predicted not to pay for news.
Column (4) further restricts to counties with a 2010 partisanship index between 0.3 and 0.7, (see Chenoweth et al., 2020). Counties
are treated once paywall exposure exceeds the 75th percentile. The control group consists of not-yet-treated and never-treated counties.
Sample weights are included. Standard errors (in parentheses) are clustered by county. Signi�cance: ***p < 0:01, ** p < 0:05, *
p < 0:1.
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Figure 1.14: Effect of paywalls on participation in elections - Individuals not paying for
news, Non-partisan counties

(a) Self-reported

(b) Validated

Notes: Bi-yearly estimates for the effect of high exposure to paywalls on electoral participation, among
individuals predicted not to pay for a news subscription and residing counties with low partisanship. The
speci�cation is motivated by Equation (1.3) and estimated using the Callaway-Sant'Anna estimator. The
outcome is the share of elections participated in among elections held for president, house representative,
senators, and governor (CES, 2008–2020), residualized on individual demographic controls, county �xed
effects, and state-by-year �xed effects. Panel (a) uses self-reported voting data, while Panel (b) uses validated
data from matching survey respondents to of�cial voting records (Ansolabehere and Hersh, 2012). Counties
are treated once paywall exposure exceeds the 75th percentile. The control group consists of not-yet-treated
and never-treated counties. Vertical bars show bootstrapped 90 percent uniform con�dence intervals. Sample
weights are included. Standard errors are clustered by county.
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These patterns may re�ect two related mechanisms. First, presidential and guberna-

torial races typically receive higher coverage than congressional elections across all news

sources. Therefore, individuals substituting away from paywalled newspapers may have

remained informed about these higher-pro�le races, while becoming less engaged with

more local contests, leading to lower turnout. Second, local newspapers, which are more

likely to cover local elections, were more heavily affected by paywalls relative to national

outlets. If readers shifted away from these local sources, exposure to information about

district-level races may have declined disproportionally, leading to lower participation.

Figure 1.15: Effect of paywalls on participation in elections - Index decomposition
(Individuals not paying for news)

(a) Self-reported (b) Validated

Notes:Each row represents an estimate for the effect of high exposure to paywalls on participating in the re-
spective election, among individuals predicted not to pay for a news subscription. Panel (a) uses self-reported
voting data, while Panel (b) uses validated data from matching survey respondents to of�cial voting records
(Ansolabehere and Hersh, 2012). In each panel, the top part refers to the elections included in the main
index for participation, while the bottom part refers to other available data in the CES. Horizontal bars show
bootstrapped 95 percent con�dence intervals, estimated conventionally (black) or with Bonferroni adjust-
ment (red). The speci�cation is motivated by Equation (1.3) and estimated using the Callaway-Sant'Anna
estimator. The outcome is an indicator for participating in the election (CES, 2008–2020), residualized on
individual demographic controls, county �xed effects, and state-by-year �xed effects. Counties are treated
once paywall exposure exceeds the 75th percentile. The control group consists of not-yet-treated and never-
treated counties. Sample weights are included. Standard errors are clustered by county.
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5 Conclusion

In this paper, I demonstrate that the introduction of paywalls on US newspaper websites re-

duced political knowledge and electoral participation. Paywalls led to substantial declines

in online consumption of traditional newspapers. As a result, regions highly exposed to

paywalls experienced declines in factual knowledge about contemporary politics, espe-

cially among less-educated and low-income individuals. These �ndings suggest that such

groups are less willing or able to pay for digital news, leaving them disproportionately

uninformed. In turn, paywalls lowered electoral participation among these populations,

especially in politically competitive regions.

My �ndings underscore that news media play a critical role for the democratic process.

In a media landscape dominated by private, pro�t-oriented news outlets, economic shocks

can require business decision that ultimately affect voters' information and participation.

Therefore, to counteract the potentially adverse political effects of such economic shifts,

modern democracies should ensure that broad and equitable access to relevant information.

To better understand both the mechanisms behind my results as well as potential reme-

dies, further research could explore how readers substitute paywalled websites, and exam-

ine supply-side changes to topics, slant, or quality that may accompany paywalls. More-

over, one could further investigate downstream effects on political opinions and party pref-

erence, particularly in local elections. Finally, it would be valuable to determine whether

the displacement of readers from traditional media contributed to the rise of right-wing

populism in the following years.
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Appendix

Figure A1.1: State of the US newspaper market in the 2000s

(a) Print circulation and share of internet users (b) Revenues by type

Notes:Panel (a) shows the total number of print copies sold of US daily newspapers by year. The orange and
green line represent the circulation of the newspapers' weekday and Sunday editions, respectively. Dotted
lines are estimates (Pew Research Center, 2023). The black line represents the share of the US population
with access to the internet (World Bank, 2025). Panel (b) shows the composition of revenues among US
daily newspapers by year. Orange and green bars represent revenues from online and print advertising,
respectively, while the blue bars represent revenues from the sale of physical and virtual newspaper copies
(Pew Research Center, 2013).
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Figure A1.2: Effect of paywalls on website page views - Estimators

Notes: Monthly coef�cients for � � from Equation (1.1), estimated either via Callaway-Sant'Anna, Sun-
Abraham, or OLS (TWFE): Regression of monthly number of newspaper website views on indicators de-
noting the number of months since paywall implementation. The omitted category is the month before the
paywall. Includes newspaper �xed effects, year-month �xed effects, and log population density, shares of
three income buckets, college-educated share, and partisanship index for newspapers' audiences, interacted
with year-month �xed effects. Vertical bars denote 95 percent pointwise con�dence intervals. Standard er-
rors are clustered by newspaper.

Table A1.1: Effect of paywalls on pageviews - Estimators

Dependent Variable: Log(Pageviews)

Estimator: TWFE Sun-Abraham Callaway-Sant'Anna

(1) (2) (3) (4) (5) (6)

Paywall -0.258��� -0.273��� -0.267��� -0.279��� -0.257��� -0.280���

(0.059) (0.060) (0.074) (0.074) (0.069) (0.065)
Newspaper FE X X X X X X
Month-Year FE X X X X X X
Market Controls X X X

Observations 6,912 6,912 6,912 6,912 6,912 6,912
R2 0.957 0.960 0.978 0.981

Notes: Coef�cients for static (pre-post) version of Equation (1.1), estimated via Ordinary Least Squares (TWFE), Sun-Abraham, or
Callaway-Sant'Anna: Regressions of monthly number of newspaper website views on indicator denoting active paywall, controlling for
newspaper �xed effects and year-month �xed effects. Columns (2), (4), and (6) additionally control for average county characteristics
at 2010-levels where newspaper is active, weighted by number of print copies sold, interacted with year-month �xed effects: Log
population density, share of households with yearly income below $50,000 and above $100,000, share adults with college degree, and
NaNDA partisanship index. Standard errors in parentheses are clustered by newspaper. Signi�cance: ***p < 0:01, ** p < 0:05, *
p < 0:1.
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Table A1.2: Effect of paywalls on pageviews - Restrict sample

Dependent Var.: Log(Pageviews)

Exclude Newspapers Add Weights

National Top 15 Top 15 Paywalled Bottom 5 Control Weights

(1) (2) (3) (4) (5)

Paywall -0.282��� -0.332��� -0.357��� -0.320��� -0.273���

(0.065) (0.071) (0.073) (0.075) (0.068)
Newspaper FE X X X X X
Month-Year FE X X X X X
Market Controls X X X X X
Restricted Control Group X X
Sample Weights Log(Pageviews 2010)

Observations 6,624 5,472 5,472 6,432 6,912

Notes:Coef�cients for static (pre-post) version of Equation (1.1), excluding different subsets of newspapers from the sample. Column
(1) excludes the three national newspapersNew York Times, USA Today, andWall Street Journal. Column (2) excludes the largest 15
newspapers in 2010 by website page views. Columns (3) and (4) exclude the largest 15 newspapers in the treated group, and the bottom
5 newspapers in the control group, respectively. In both columns, treated observations pre-treatment are also excluded from the control
group. Column (5) includes the log of 2010 page views as sample weights. Regressions of monthly number of newspaper website
views on indicator denoting active paywall. All speci�cations include newspaper �xed effects and year-month �xed effects. Controls
represent average county characteristics at 2010-levels where newspaper is active, weighted by number of print copies sold, interacted
with year-month �xed effects: Log population density, share of households with yearly income below $50,000 and above $100,000,
share adults with college degree, and NaNDA partisanship index. Estimated using Callaway-Sant'Anna estimator. Standard errors in
parentheses are clustered by newspaper. Signi�cance: ***p < 0:01, ** p < 0:05, * p < 0:1.
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