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a b s t r a c t 

This paper studies the effect of self-regulation on the leniency of cinema age restrictions 

using cross-country variation in the classifications applied to 1922 movies released in 31 

countries between 2002 and 2011. Our data show that restrictive classifications reduce box 

office revenues, particularly for movies with wide box office appeal. These data also show 

that self-regulated ratings agencies display greater leniency than state-regulated agencies 

when classifying movies with wide appeal. However, consistent with theoretical models of 

self-regulation, the degree of leniency is small because it is not costly for governments to 

intervene and regulate ratings themselves. 

© 2021 Elsevier B.V. All rights reserved. 

 

1. Introduction 

Self-regulation, in which an industry-level organization determines and enforces the rules and standards of conduct for 

firms in the industry, is an important feature of many sectors including advertising, financial services, legal services, and 

industrial chemicals. Potential benefits of self-regulation over government-level regulation include greater speed, flexibility, 

and lower costs ( Gunningham and Rees, 1997 ). However, since self-regulatory organizations are formed to benefit their 

members, critics argue they may have inadequate incentives to protect the public (e.g., DeMarzo et al., 2005 ). For example,

the Securities and Exchange Commission recently questioned whether U.S. exchanges should be responsible for monitoring 

and policing their own trading activities. As self-regulatory organizations, exchanges write market rules and are shielded 

from legal challenges from traders that lose money due to technical problems, including those from the contentious initial 

public offering of Facebook ( Ackerman et al., 2013 ). 1 
� We wish to thank Brian Adams, Jin Choi, Nik Kohrt, Anthony Niblett, Christian Peukert, and seminar participants at the Center for Advanced Study in 

the Behavioral Sciences at Stanford University, California State University, East Bay, DePaul University, 2014 International Industrial Organization Conference, 

2013 Mallen Economics of Filmed Entertainment Conference, Northern Illinois University, Purdue University, the University of California, Santa Cruz, and 

the University of Missouri for helpful comments. McRae gratefully acknowledges financial support from the Asociación Mexicana de Cultura, A.C. Nicholas 

Jasinski, Shatakshi Shandilya, Matthew Sido, and Josh Wagner provided excellent research assistance. All errors are our own. 
∗ Corresponding author. 

E-mail addresses: ryan.lampe@csueastbay.edu (R. Lampe), shaun.mcrae@itam.mx (S. McRae). 
1 The three major trade associations in the alcohol industry have adopted voluntary standards designed to limit youth access to alcohol marketing. 

However, a 1999 Federal Trade Commission report criticized the industry’s requirement that more than half of the audience for its advertisements be over 

21 since this far exceeded the proportion of the U.S. population under 21, which was 30 percent ( Federal Trade Commission, 1999 ). The report also noted 

that only half of the companies could demonstrate that “nearly all of their ads were shown to a majority legal-age audience” and data for one quarter 

of companies showed “weeks when a large portion of ads were shown to a majority underage audience” ( Federal Trade Commission, 2003 , p. 12). The 

industry’s current standards require that 71.6 percent or more of the audience are 21 years or older ( Federal Trade Commission, 2014 ). 

https://doi.org/10.1016/j.ijindorg.2021.102708 

0167-7187/© 2021 Elsevier B.V. All rights reserved. 

https://doi.org/10.1016/j.ijindorg.2021.102708
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ijio
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijindorg.2021.102708&domain=pdf
mailto:ryan.lampe@csueastbay.edu
mailto:shaun.mcrae@itam.mx
https://doi.org/10.1016/j.ijindorg.2021.102708


R. Lampe and S. McRae International Journal of Industrial Organization 75 (2021) 102708 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Self-regulation has been extensively studied in ( Maxwell et al., 20 0 0 ; Núñez, 20 01 ; DeMarzo et al., 2005 ; Grajzl and

Murrell 2007 ). But despite the prevalence and importance of self-regulation, few empirical analyses have assessed the per- 

formance of self-regulatory organizations, and existing analyses have been limited to case studies without cross-sectional 

variation in the source of regulation. In financial markets, historical accounts show that self-regulation of commodity ex- 

changes between 1865 and 1922 was not an efficient means to reduce the exercise of monopoly power ( Pirrong, 1995 ). For

the chemical industry, studies of the Responsible Care program of 1989 find that membership in the program was a poor

predictor of whether prescribed environmental standards were followed ( Howard et al., 20 0 0 ), and member firms did not

improve their environmental, health and safety performance as fast as non-members ( King and Lenox, 20 0 0 ). However, em-

pirical evidence indicates that the threat of government regulation induced U.S. firms to voluntarily reduce emissions from 

17 toxic chemicals between 1988 and 1992 ( Maxwell et al., 20 0 0 ). 

In this paper, we analyze the performance of self-regulation using the example of motion picture rating systems. 2 Mo- 

tion picture rating systems are designed to protect children from unsuitable material by issuing certifications that classify 

a movie’s violent and sexual content, and, in some cases, impose restrictions that require theater owners to refuse entry 

to minors. The existence of rating systems is motivated by a purported link between media content and the emotional and

behavioral development of children. In 20 0 0, the American Medical Association and five public-health organizations noted 

that research points “overwhelmingly to a causal connection between media violence and aggressive behavior in some chil- 

dren” ( Anderson et al., 2003 ). 3 Research into the effects of media violence also finds that exposure to media violence leads 

children to become desensitized to violence, and to believe the world around them is cruel ( Robinson et al., 2001 ). Related

research into the effects of sexual content suggests that depictions of sex in the media promote a belief that promiscuity is

the norm ( Zillmann, 20 0 0 ; Escobar-Chaves et al., 2005 ). 4 

The film industry is an appealing setting for studying self-regulation since rating systems are prevalent across countries 

and there is variation in the type of regulation. In the United States, movie ratings are issued by the motion picture in-

dustry’s trade association, the Motion Picture Association of America (MPAA). Its most common ratings are PG-13 and R. 

Movies rated R are restricted to audiences 17 years and over unless they are accompanied by a parent or legal guardian

while movies rated PG-13 are recommended for ages 13 and over but impose no restrictions. Ratings in five other countries

(Germany, Iceland, Japan, the Netherlands, and United Kingdom) are also issued by agencies created and administered by 

the film industry. In the majority of other countries, ratings for the same movies are issued by state-regulated agencies. In

Australia, for example, certifications are issued by the Australian Classification Board, formed by the Australian government 

in 1970. 

To assess the performance of self-regulated movie rating systems, we have assembled an extensive data set of 1922 

movies released between 2002 and 2011 across 31 countries. Our data include classifications, box office revenue and ad- 

missions, and measures of violence, sex, and profanity for 29,004 movie-country pairs. Since we observe the same movie in 

multiple countries, we can include movie fixed effects to control for a wide range of privately observed movie characteristics 

that are correlated with ratings but are unavailable in our data. 

Using these data, we first establish that restrictive ratings reduce box office revenues. A one-year reduction in the mini- 

mum age required for entry is estimated to increase box office revenue by 4.6 percent on average. These findings are robust

to alternative controls for violent and sexual content, edits made across countries, alternative measures of a movie’s avail- 

ability to minors, and to using attendance instead of revenues to measure box office performance. We also find that implied

revenue losses are greatest for big-budget films targeted at wide audiences and for films targeted at teenage audiences. 

For example, coefficient estimates indicate that the average revenue loss from a restrictive classification in the U.S. is $19.8 

million for a high-budget movie and $6.9 million for a low-budget movie. 

We next review theoretical models of self-regulation to construct testable predictions about the behavior of self-regulated 

ratings agencies. Having established that restrictive ratings reduce box office revenues, particularly for movies appealing 

to wide and teenage audiences, two implications immediately follow. First, classifications issued by self-regulated ratings 

agencies will be more lenient than state-regulated agencies. Second, ratings will be particularly lenient on movies with 

larger box office potential and on movies targeted at teenage audiences. A third prediction is that the degree of leniency

will be small. This is because the taxes required to fund a state classification system are not large, which makes the threat

of government action credible. 

To test these predictions, we first examine a 2006 regulatory change in Iceland. Difference-in-differences estimates reveal 

that Iceland’s change from state- to self-regulation increased the leniency of classifications by 4.7 months on average. We 

then examine cross-country differences in the relative leniency of classification decisions issued by self- and state-regulated 
2 Throughout the paper, we use the terms “ratings,” “certifications,” and “classifications” interchangeably. 
3 After mass shootings in Colorado and Connecticut in 2012, the White House urged the movie industry to implement a stricter rating system for movie 

violence. The MPAA responded in April 2013 by expanding the content descriptions that accompany film ratings. However, they did not add any new 

certifications or make existing certifications more stringent. 
4 Evidence of a causal link between media violence and aggressive behavior, however, remains inconclusive. Studies that establish a correlation be- 

tween television penetration and violent crime have been criticized for not adequately controlling for spurious factors ( Savage, 2004 ). For example, 

Centerwall (1992) reports a link between South Africa’s government-imposed delay on television broadcasting and that country’s stagnant homicide 

rate, but this result cannot explain similar stagnation or declines in European homicide rates ( Zimring and Hawkins, 1997 ). Longitudinal studies that 

track minors’ consumption of television and later criminal convictions have been criticized for relying on aggression levels measured by a subject’s peers 

( Savage, 2004 ). 
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agencies. Estimates reveal the difference in leniency between wide and narrow appeal movies is 3.1 months larger on av- 

erage in countries with self-regulated ratings agencies. The corresponding difference in leniency between movies targeted 

at teenagers and those not targeted at teenagers is 1.9 months. The direction and magnitude of leniency exhibited by self-

regulated agencies therefore provides strong support for our predictions. 

The remainder of this paper is organized as follows. Section 2 describes the regulation of rating systems around the 

world. Section 3 describes our data on movie ratings, revenue, and violent and sexual content. Section 4 examines the

impact of restrictive ratings on box office performance. In Section 5 , we review theoretical models of self-regulation and

develop testable predictions. In Section 6 , we compare the leniency of movies ratings issued by self- and state-regulated 

agencies to test these predictions. A final section concludes. 

2. Institutional background 

Rating systems around the world differ in two important dimensions: the structure of certifications (the number of 

different certifications, the restrictions they impose, and their frequency of use), and the type of regulation (self- or state- 

regulation). 

2.1. Structure of certifications 

There is considerable variation across countries in the number of classifications and the restrictions they impose. For the 

31 countries in our data set, the number of certifications ranges from two (Belgium) to nine (South Africa) with a median of

five (Figure A1). Certifications are one of three types: (1) a minimum recommended age that does not impose any restric-

tions on admission, (2) a minimum unaccompanied age, below which minors are only admitted with an adult guardian, and 

(3) a minimum restricted age, below which minors are not admitted. For example, in Sweden, the classifications are BTL, 7,

11, and 15. All ages are permitted to watch movies rated BTL. Children under 7 and 11 years are allowed to watch movies

rated 7 and 11 if they are accompanied by an adult guardian. However, theater owners are required to refuse entry to all

minors under 15 years for movies rated 15, even if an adult guardian is present. In the United States, classifications G, PG,

and PG-13 carry no restrictions. Children under 17 years are admitted to movies rated R only if they are accompanied by a

guardian, while children 17 years or lower are not admitted to movies rated NC-17. 5 

Cultural factors, particularly attitudes towards censorship, vary across countries and influence the number of movies is- 

sued restrictive ratings. Many European countries, in particular, maintain a more liberal attitude toward censorship than the 

U.S. and Asian countries, and restrict a much smaller share of movies. Spain, for example, does not issue any restrictive rat-

ings, except for pornographic movies, meaning that ratings function as a recommendation system for parents and teachers. 

The one movie in our data set to be issued a restrictive rating (X) in Spain is the horror film Saw VI . This extreme stance re-

flects a reaction to heavy censorship before 1975 under General Francisco Franco. Censorship in France was also abolished in 

the 1975, and bans were only maintained on movies that were deemed “offensive to human dignity” ( Green and Karolides,

2005 , p. 182). The share of movies issued restrictive ratings (that prohibit at least some minors from entry) in France is 16.6

percent compared to 38.2 percent in the United States. 

2.2. Type of regulation 

There is also variation across countries in the regulation of classification systems (Table A1). In 25 of the 31 countries

in our data set, the ratings system is state-regulated, and certifications are determined by statutory agencies. In Australia, 

for example, ratings are issued by the Australian Classification Board, formed by the government in 1970. The country’s 

classification scheme is defined by the Classification (Publications, Film and Computer Games) Act of 1995. In the majority 

of countries with state-regulated ratings agencies, the agency is housed within the Ministry of Culture. The stated aim of the

agency usually involves the protection of youth and/or society. Interestingly, we are not aware of any examples of regulatory 

capture of state-controlled ratings agencies. Since examiners tasked with classifying movies do not possess sophisticated 

technical knowledge relevant to movie studios, and the reasons for classification decisions are also communicated to film 

studios, there is little reason for studios to employ ex-examiners. 6 

In six countries (Germany, Iceland, Japan, the Netherlands, the United Kingdom, and the United States), the practice of 

classifying films is self-regulated. Either ratings are issued by the film industry directly, or membership of the board that 

issues ratings is determined by the film industry. In the United States, movie ratings are issued by the Classification and Rat-

ing Administration, which is part of the Motion Picture Association of America (MPAA), a self-regulatory organization and 

trade group formed by Hollywood’s largest studios. In the Netherlands, the classification system, Kijkiwijzer, is implemented 
5 A Federal Trade Commission study finds that 76 percent of underage children were not able to purchase tickets to R-rated movies in 2012 ( Federal Trade 

Commission, 2013 ). 
6 In Australia, Hong Kong, and New Zealand, for example, no particular qualifications are required to be an examiner with the exception of a university 

degree for New Zealand. Though many European countries employ examiners based on a knowledge of the film sector, they also require a large share of 

examiners to be experts in child development and other areas not tied to the cinema industry. For example, in Denmark, three of seven members of the 

Media Council for Children and Young People are child experts, and only two members have knowledge of the film industry (European Commission, 2003) . 
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by the Netherlands Institute for the Classification of Audio-visual Media (NICAM). NICAM’s board consists of representatives 

of film distributors, cinema operators, distributors, and both public and commercial broadcasters. Classifications are deter- 

mined by a computer program based on answers that film distributors themselves provide to a 60-part online questionnaire 

( Netherlands Institute for the Classification of Audio-visual Media, 2017 ). The Kijkiwijzer system has also been used in Ice-

land since 2007 under the direction of SMÁÍS, the Association of Film-Rights Holders in Iceland ( Netherlands Institute for

the Classification of Audio-visual Media, 2007 ). 7 In Germany, movie ratings are issued by an independent board, the Volun- 

tary Self-Control of the Film Industry (Freiwillige Selbstkontrolle der Filmwirtschaft), created by the Head Organization of 

Film Industry (SPIO). 

Ratings systems in two countries, the United Kingdom and Japan, were created by film studios but have evolved to 

establish greater independence from the film industry. Nevertheless, board membership and policy are still determined by 

the film industry. The British Board of Film Classification (BBFC), first established by the British Film Industry in 1912, is

currently managed by a council of five members from the manufacturing and servicing sections of the film industry, as well

as other industries. The members are not involved in classification decisions but are responsible for appointing the President 

and two Vice Presidents, who are consulted on difficult classification decisions ( British Board of Film Classification, 2019 ).

Japan’s Film Classification and Rating Committee, Eiga Rinri Iinkai (EIRIN), was first established in 1949 as a self-regulatory 

organization patterned after the MPAA. Its policy, classification guidelines, and management regulations are provided by 

Japan’s major and independent producers, distributors, and exhibitors, as well as foreign representatives of the film industry 

( EIRIN, 2016 ). 

Unlike in the U.S., however, ratings agencies in Germany, Iceland, Japan, the Netherlands, and the United Kingdom are 

subject to legislation. In Britain and Japan, the law requires distributors to obtain certifications before release. In the former, 

the Licensing Act of 2003 requires local authorities to only grant operating licenses to cinemas on the condition that they

follow BBFC classification decisions. Similarly, Japan’s Healthy Environmental Law of 1957 establishes that EIRIN certifications 

are required for domestic releases. In Germany, the Netherlands, and Iceland, it is illegal for minors to be shown disturbing

imagery that might harm their well-being. The operation of Germany’s self-regulation system is subject to the Law for 

the Protection of Youth in Public Places of 2002, which, in addition to specifying age categories, requires that media with

“extremely realistic, cruel and sensational presentations of violence for its own purpose and dominant of the given scene”

must not be available to children or adolescents. In the Netherlands and Iceland, 240a of the Criminal Code and the Act on

the Monitoring of Children’s Access to Films and Computer Games No. 62/2006 impose similar stipulations on the ratings 

agency. The existence of legislation in these five countries means their ratings systems might be more accurately described 

as “co-regulated” ( Senden, 2005 ). 8 

3. Data 

This section describes our data set on country-specific classifications, box office performance (revenue and attendance), 

and three measures of content (violence, sex, profanity) for 1922 movies released in 31 countries between 2002 and 2011. 

Additional summary statistics, details on data construction, and information on sources are provided in Appendix B. 

3.1. Classifications 

Data on 29,004 movie-country classifications come from systematic searches of online rating agency databases, cinema 

sites, and the Internet Movie Database ( IMDb, 2017 ). We begin with classifications available on IMDb. Missing classifications

are then obtained from ratings agency websites (27 countries) and cinema websites (4 countries). Several countries have 

very few classifications on IMDb, e.g. Austria, Belgium, Italy, and South Africa, so we rely primarily on the latter sources for

these countries. Since classifications on IMDb are based on user contributions, and certifications frequently differ between 

theatrical and DVD releases, classifications that impose restrictions are verified (and replaced if need be) using data from 

agency databases, which list a classified film’s format. Our sources are listed in Table B2. 

To measure cross-country variation in age restrictions, we construct the variable Teen avai labi lit y ij , which is the share of 

teenagers aged between 12 and 17 years in country j who can see movie i without an accompanying parent or guardian. 9 

The baseline measure assumes a uniform distribution of teenagers aged between 12 and 17 years. Therefore, a movie rated 
7 Since 2014, FRSK, which also represents rights holders in the Icelandic film industry, is responsible for film classification, having taken over from SMÁÍS 

after the latter’s bankruptcy ( Júlíusson, 2015 ). 
8 Our categorization of ratings agencies is largely consistent with groupings by other researchers. For example, Albosta (2009) groups Denmark, Germany, 

Iceland, Japan, and the U.K. as the systems closest to the U.S. The key differences are the inclusion of Denmark and the exclusion of the Netherlands. 

Alternatively, a study on self-regulation of digital media by the Programme in Comparative Media Law & Policy (2004) categorizes film classification in the 

Netherlands as self-regulated and Denmark as state-regulated. Other countries closer to self-regulation include Belgium, Germany, and the United Kingdom. 

Iceland and Japan are not considered in the study. 
9 These categories are chosen to reflect patterns in the classification schemes across countries. The upper bound of 17 years is chosen because 26 of 31 

countries include a classification restricting or recommending the film to audiences 18 years or older (Figure A1). The lower bound of 12 years is chosen 

because 17 countries include a classification restricting or recommending the film to 12-year-olds (compared to 4 countries with an ‘11’ rating and 7 

countries with a ‘13’ rating). The 12–17 age group is also one of the frequent moviegoer demographic groups that the MPAA tracks in their Annual Report 

( Motion Picture Association of America, 2018 ). 

4 
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Fig. 1. Distribution of teen availability across countries, for selected franchises and movies 

Note: The graphs show the distribution of the unaccompanied teen availability measure for the 31 countries in our data, for all movies in each franchise 

( Saw or the two Matrix sequels) or the movies Black Swan and Shutter Island . These four movies or franchises are representative of the combinations of low 

and high production budget terciles and low and high teen rating terciles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

R in the U.S. has an unaccompanied availability of 1 / 6 = 0 . 167 , because teenagers aged 17 (1 of 6 age categories) can watch

the movie unaccompanied, while teenagers between 12 and 16 (i.e. 5 of 6 age categories) are only admitted with an accom-

panying adult. 

Though classifications for movie i are correlated across countries, there is still considerable variation in Teen avai labi lit y ij . 

Fig. 1 demonstrates this variation for two franchises and two movies. Movies in the Saw franchise are typically restricted 

across countries (low values of Teen availability ) due to their graphic violence, but for certain entries and countries, they

are available to teenagers aged between 12 and 17 years. The Matrix franchise demonstrates the opposite picture. While 

the movies are generally available to teenagers (high values of Teen availability ), restrictions on younger teens exist in some

countries. Restrictions applied to adult-oriented movies Black Swan and Shutter Island are more uniformly distributed. 

To assess the robustness of our results, we modify our baseline measure of availability in two ways. First, we create an

alternative measure of Teen availability , which is the share of teenagers aged between 12 and 17 years who are admitted to

movie i in country j with (or without) a parent or guardian. We denote this alternative measure “accompanied availability,”

and denote our baseline measure “unaccompanied availability.” For example, a movie rated R in the U.S. has an accompanied 

Teen availability of 1 because all teenagers are admitted when accompanied by an adult. However, a movie rated NC-17 has

an accompanied Teen availability of 0 because teenagers 17 years or younger are not admitted, even if they are accompanied

by an adult. For 17 of the 31 countries in our sample, all restrictive ratings applied to minors 12 years or older prohibit

admission, even with an adult guardian ( Fig. 2 ). For Austria and Hungary, unaccompanied Teen availability is 1 for every

movie, meaning that a teenager aged 17 years or younger in these two countries can watch any movie in our sample, even

without an accompanying adult. For four countries in our data (Austria, Denmark, Hungary, and Portugal), accompanied Teen 

availability is 1 for every movie in our sample. 10 

As a second robustness check on our results, we use data from the World Bank Group (2019) to generate alternative

availability measures based on population counts. One measure defines availability as the proportion of teenagers aged 

between 12 and 17 that are admitted to a movie ( Exact proportion ). Another defines availability as the proportion of all

residents 12 years and older that are admitted to a movie ( Population measure ). Population counts are country and year

specific. 
10 There are only 24 movies in our sample for which accompanied Teen availability is less than 1 in the United States. Three of these movies ( The Dreamers, 

Lust, Caution , and Shame ) are rated NC-17, and 21 are unrated. Spain has one movie, Saw VI , which is rated X. 

5 
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availability measures the proportion of age groups between 12 and 17 years that is permitted to watch a movie without a parental guardian. Accompanied 

teen availability (represented by the total length of the bar) measures the proportion permitted to watch a movie with or without a parental guardian. 

Countries with highlighted names have self-regulated ratings systems. Data on classifications for each movie are from IMDb (2017) , rating agency websites, 

and cinema websites. 

 

 

 

 

 

3.2. Box office revenues and additional controls 

Data on domestic and international box office revenue (in nominal U.S. dollars), genre categories, release dates, and the- 

ater counts (screens) come from Box Office Mojo (2019) . 11 Data on admissions for 17 European countries and the U.S. for

1839 movies come from the LUMIERE database compiled by the European Audiovisual Observatory (2019) . Data on country- 

specific edits, home countries of production companies, languages in the movie, and additional data on international release 

dates come from IMDb (2017) . Supplementary data on production budgets come from The Numbers ( Nash Information Ser-

vices, 2019 ). Budget information is unavailable for 306 (16.0 percent) of the movies in our sample. To avoid dropping these

movies from the sample, we estimate their budgets using coefficient estimates from a regression of budget on genre, con- 

tent, and U.S. opening screens for the 1616 movies in our data with production cost information. 

3.3. Measures of violent and sexual content 

Data on movie content come from Kids-In-Mind (2019b) , a nonprofit organization that assigns a 0 to 10-point rating

to the level of sex and nudity, violence, and profanity in movies. 12 Content scores are assigned by volunteers who follow
11 Box Office Mojo, which is owned by IMDb (itself owned by Amazon), receives its data from a variety of sources including film studios, production 

companies, and distributors from around the world ( Internet Movie Database, 2017 ). For example, Australian box office data is provided by the Motion 

Picture Distributors Association of Australia, while box office data for Iceland is provided by the Icelandic trade organization FRISK. The U.S. revenue data 

from Box Office Mojo is used in Gilchrist and Sands (2016) . 
12 These data are also described in Dahl and DellaVigna (2009) who find that the incidence of violent crimes between 1995 and 2004 was lower on days 

when theater attendance at violent movies was larger. 

6 
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objective guidelines. A content score depends on both quantity and context. Therefore, two movies may receive different 

scores for violence even if they contain the same frequency of violence. For example, Batman Begins has a lower violence

score than its sequel The Dark Knight (6 versus 7), because the latter includes more intense violence. However, both movies

contain comparable quantities of violent scenes. 13 A robustness check uses measures of violence, sex, and language (on a 

4-point scale) for 1337 movies from Ireland’s state-regulated ratings agency, the Irish Film Classification Office (2019) . 

3.4. Construction of the sample 

Violent, sexual, and profane content scores are available on Kids-In-Mind for 1922 movies released theatrically in the U.S. 

between 2002 and 2011. 14 These movies are also released internationally, and revenue data is available for 30,639 movie- 

country observations (Table B1). 15 Our final sample consists of 29,004 of these observations (94.7 percent) for which we 

can identify the film’s country-specific classification. For 4 of 31 countries (Australia, Spain, the U.K., and the USA), our data

include box office revenues for 1500 or more movies. Our data include revenues for 10 0 0 or more titles for 13 countries,

and revenues for more than 500 titles for 25 countries. Further details on sample construction are provided in Appendix B. 

4. Evidence on the impact of restrictive ratings 

In this section, we exploit cross-country variation in the restrictiveness of certifications issued to the same movie to test 

if restrictive ratings reduce box office revenues. We also test whether the impact of restrictive certifications varies with the 

target audience. If these tests provide evidence that restrictive ratings affect revenues, then self-regulators have a financial 

incentive to issue more lenient ratings than state-regulators. 

4.1. Empirical strategy 

Estimating a causal relationship between restrictive ratings and box office performance requires adequate controls for 

a movie’s underlying box office appeal. Movie certifications are not assigned randomly. Therefore, if a movie’s box office 

performance is affected by its rating, studios may modify the movie’s content during production to target a specific classifi- 

cation. The breadth of the movie’s appeal will therefore be correlated with its rating and box office potential. The absence

of adequate controls for a movie’s underlying appeal is an important limitation of previous studies that examine the impact 

of restrictive ratings on revenues ( Leenders and Eliashberg, 2011; Palsson et al., 2013 ). 16 

Our baseline regression addresses this concern by including movie fixed effects to absorb all characteristics of a movie 

that do not vary across countries: 

log (sales i j ) = β0 + β1 T een a v ail abil ity i j + x ′ i j δ + z ′ i γ j + ρ jt i + ω i + ε i j (1) 

where sales i j is the box office revenue of movie i released in country j, Teen avai labi lit y ij is the share of teenagers aged

between 12 and 17 years in country j who are able to view movie i without restriction, and ω i is the fixed effect for

movie i . 

The coefficient of interest is β1 . Positive estimates of β1 provide evidence that restrictive classifications reduce revenue. 

The coefficient β1 is identified because we observe the performance of the same movie in multiple countries with different 

age restrictions. The estimated percentage change in revenues from lowering restrictions by one year is ̂ %�sales i j = [ e 
ˆ β1 · 1 

6 −
1] · 100 . 

There are two vectors of movie-specific covariates in our regression model. The vector x i j contains characteristics of 

movie i that are specific to country j. These include a dummy variable that is equal to 1 if one of the languages spoken in

movie i is an official language of country j ( Same lang uag e ij ). We also include a dummy variable that is equal to 1 if country

j is home to one of movie i ’s production companies ( Same coun tr y ij ). This allows for the possibility that movies perform

better in their country of origin, particularly if the country is featured in the movie. 17 Finally, we control for release date
13 Despite a high correlation between content ratings and U.S. movie classifications, the website notes that “while the current [rating] system does not 

serve consumers well, it works perfectly for the filmmakers, the studios and the theater chains. It is based on a cozy relationship between the MPAA, the 

film industry, and the theater chains. It is a malleable system that can be altered at will to accommodate changes in the market” ( Kids-In-Mind, 2019a ). 
14 Total U.S. box office revenue for the 1922 movies in our data set is $93.3 billion. Total box office revenues for all 5590 U.S. releases between 2002 and 

2011 is $96.5 billion. Therefore, the movies in our sample account for 96.7 percent of U.S. box office revenues. 
15 To avoid biasing our results in favor of larger movies, we only include a country’s revenue data after Box Office Mojo began to report consistent 

weekly box office data in that country (Table B1). Data is available for all 31 countries in our sample from 2009 to 2011. There are 13,217 country-movie 

combinations before consistent reporting of Box Office Mojo data that are dropped from our sample. 
16 Leenders and Eliashberg (2011) find that restrictive ratings do not affect cumulative box office revenues, while Palsson et al. (2013) find that restrictive 

ratings lower revenues by 20 percent. Palsson et al. (2013) compare revenues for movies with similar violence, sex, gore, alcohol and profanity levels but 

different certifications. Since their data include U.S. revenues only, they cannot control for important sources of heterogeneity such as the underlying box 

office appeal of a movie’s characters and story. 
17 For example, Australian box office revenues for the film Australia ($26.5 million) were more than double United Kingdom revenues ($11.4 million) 

despite Australia’s smaller population. 
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differences between countries by including a variable counting the number of months separating a film’s release in country 

j from its earliest release date in another country ( Release delay i j ). 
18 

The movie-specific covariate vector z i contains characteristics of movie i that are common across all countries. These 

include measures of a movie’s violent, sexual, and profane content, as well as dummy variables representing its genre. 19 We

allow the coefficients on z i to vary by country, allowing for country-specific preferences for movie content and genre that 

might be driven by cultural, religious, or political factors. Specifically, we include interactions between country indicators 

and (i) violent, sexual, and profanity content levels, and (ii) indicators for each genre. The baseline regression model includes 

country-year fixed effects, ρ jt i 
, where t i is the year-of-first-release for movie i anywhere in the world. These allow for flexible

trends in the overall size of the market for movies as well as changes in the enforcement of ratings over time. For example, if

the enforcement of restrictive ratings in country j declines during our sample period then box office revenues may increase, 

particularly if the majority of ratings in country j impose restrictions. 

The error term, ε i j , includes characteristics of movie i other than genre, production country, content, and language, that 

have a differential effect on box office revenue in country j. Our identifying assumption is that the rating assigned to movie

i in country j is uncorrelated with these country-movie-specific unobservables. For example, suppose movies featuring Rus- 

sell Crowe perform better in Australia and New Zealand than in other countries, after controlling for country-specific pref- 

erences for observable movie characteristics. Our assumption is that the ratings agencies in Australia and New Zealand do 

not consider these local preferences and assign more lenient ratings to Russell Crowe movies. 

4.2. Sample selection correction 

Movie i will only be released in country j if distributors expect its revenues will exceed distribution costs. In our data

set, the average movie is only released in 15.1 countries, compared to a theoretical maximum of 31 countries. If the char-

acteristics of a movie that determine whether it is released theatrically are correlated with the right-hand side variables in 

(1) , then our estimates will be affected by selection bias. In particular, the estimated coefficient on Teen avai labi lit y ij will be

biased if distributors systematically forgo releasing films they expect will receive restrictive classifications that might harm 

box office revenue. 

To correct for possible sample selection bias, we apply the sample selection correction for panel data models with fixed 

effects from Wooldridge (1995) . In our setting, rather than observing the same movie in different periods, we observe the

same movie in different countries. We first estimate a standard probit model for each country j = 1 , 2 , . . . , 30 , where the

dependent variable equals 1 if movie i is released in country j. 20 In addition to x i j , z i , and year fixed effects, the selection

equation includes an additional variable other i j , which is equal to the number of neighboring countries to j where movie i

is released. Countries are categorized into regions based on Box Office Mojo definitions. 21 For the calculation of other i j , we

include data for 23 additional countries for which we have revenue data from Box Office Mojo, but which we do not include

in our estimation sample for the reasons discussed in Appendix B. The variable other i j should not affect the sales of movie

i in country j, but it should be correlated with factors determining whether movie i is released in country j. 

From each country-specific probit regression, we obtain the inverse Mills ratio, ˆ λi j , for the 1922 observations. We then 

stack the inverse Mills ratios from each country and include this variable as an additional regressor in (1) . Because of the

two-step estimation procedure, our results tables present clustered bootstrap standard errors based on 10 0 0 replications, 

where each replication resamples with replacement from the 1922 movies and repeats the above procedure. Standard errors 

are calculated as the standard deviation of the coefficients from the bootstrap replications. 

4.3. Baseline estimates 

Baseline regression results reveal that restrictive ratings decrease box office revenues. Estimates that incorporate movie 

fixed effects and country-specific controls for content and genre indicate that a one-year reduction in the minimum age 

required for admission increases box office revenue by 4.6 percent (significant at 1 percent, Table 1 , Column 4). 22 This esti-

mate is smaller than the estimates without fixed effects and country-content controls (Columns 1–3), which demonstrates 

that unobserved movie quality and country-specific preferences for content are correlated with classification decisions. Re- 

sults using the accompanied definition of availability are similar to the baseline estimates ( Table 1 , Column 5). Intuitively,

the smaller coefficient on accompanied Teen availability indicates that a one-year reduction in the minimum age required 

for entry has a smaller effect when the new restriction might still require the presence of a parental guardian. 
18 For example, the action-thriller Taken was released in France on February 27, 2008 but was not released in the U.S. until January 30, 2009. Films that 

are released later in international markets may be prone to increased piracy that limits their box office potential ( Danaher and Waldfogel, 2012 ), or may 

not be released at all. 
19 The 17 genres categories are: action, adventure, animated, comedy, crime, documentary, drama, family, foreign, historical/period, horror, musi- 

cal/concert, romance, science-fiction/fantasy, sports, thriller, and war/western. A movie can have more than one genre. The genre classification is from 

Box Office Mojo (2019) . 
20 We do not estimate this model for the United States, because every movie in our sample is released there. In the second-stage regression, we set the 

inverse Mills ratio for the U.S. observations equal to 0. 
21 The regions are Africa, Asia, Europe, Latin America, and Oceania (Australia and New Zealand). 
22 The effect is calculated as follows: %�sales = [ e 0 . 271 ×1 / 6 − 1] · 100 = 4 . 6% . 
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Table 1 

Country-level movie revenue estimation results. 

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

No Movie FE Include Budget Movie FE Country × content Accomp. ratings 

Teen availability (0–1) 0.594 0.338 0.409 0.271 0.225 

(0.034) (0.021) (0.028) (0.031) (0.020) 

Violent content 0.193 0.090 

(0.019) (0.021) 

Sexual content –0.045 –0.029 

(0.023) (0.024) 

Profanity content –0.229 –0.112 

(0.029) (0.027) 

Same country (0/1) 0.483 0.546 0.605 0.559 0.563 

(0.035) (0.037) (0.031) (0.029) (0.029) 

Same language (0/1) 0.209 0.176 0.216 0.148 0.150 

(0.053) (0.057) (0.034) (0.022) (0.022) 

Release delay (months) –0.122 –0.097 –0.088 –0.081 –0.081 

(0.007) (0.007) (0.005) (0.005) (0.005) 

Log budget 0.416 

(0.035) 

Inverse Mills Ratio –2.060 –1.674 –0.476 –0.395 –0.393 

(0.053) (0.060) (0.027) (0.022) (0.022) 

Teen availability Unacc. Unacc. Unacc. Unacc. Accomp. 

Country-year FE Y Y Y Y Y 

Movie FE . . Y Y Y 

Country-content FE . . . Y Y 

Observations 29,004 29,004 29,004 29,004 29,004 

No. of movies 1922 1922 1922 1922 1922 

Note: Each observation is a country-movie. The dependent variable in all regressions is the log of the total box office revenue earned by the movie in 

that country. Country-content effects in Columns 4 and 5 include full interactions of each country with three measures on a 10-point scale of violent, 

sexual, and profane content, as well as interactions of each country with 17 genre categories. Teen availability is defined using the unaccompanied measure 

in Columns 1–4 (the proportion of teenagers who can see the movie without a parent) and the accompanied measure in Column 5 (the proportion of 

teenagers who can see the movie, even with a parent). Bootstrap standard errors in parentheses are clustered by movie. 

 

 

 

 

 

 

 

 

 

Estimates without movie fixed effects reveal that a movie’s violent content is positively correlated with box office rev- 

enues while sexual content and profanity are negatively correlated with revenue ( Table 1 , Column 1). Incorporating data

on production budget reduces the coefficient on violent content, though it remains economically significant. A one-point 

increase in violent content is now associated with revenues that are 9.4 percent higher (significant at 1 percent, Table 1 ,

Column 2). The reduction in the coefficient implies a positive correlation between production budgets and violent content. 

Other results from Table 1 are of interest. Movies produced domestically perform 74.9 percent better than movies pro- 

duced in foreign countries (significant at 1 percent, Table 1 , Column 4). Revenue decreases by 7.8 percent for each month

separating a film’s release and its earliest release in another country (significant at 1 percent, Table 1 , Column 4). Finally,

revenue is 16.0 percent higher in countries where the official language is used in the movie (significant at 1 percent, Table 1 ,

Column 4). Estimated coefficients on the inverse Mills ratio are statistically significant across all models, which indicates the 

presence of selection bias without sample selection correction. The estimated coefficients on other i j are strongly significant 

in first stage regressions (unreported). 

4.4. Robustness checks 

Box office revenues for movies that cater to senior citizens may underestimate attendance because this group is often 

able to purchase tickets at a discount. If restrictive ratings are disproportionately applied to movies aimed at this group, then

the impact of restrictive ratings may be biased upward. Estimates that use data on box office attendance from 17 European

countries and the U.S., rather than box office receipts, confirm the negative impact of restrictive classifications on box office 

performance. A one-year reduction in the minimum age required for entry increases admissions by 5.1 percent (significant 

at 1 percent, Table 2 , Column 1). 

Our findings are also robust to alternative controls for movie content, and to excluding movies that were subject to 

country-specific edits for content. Estimates using content measures from Ireland’s state-regulated ratings agency, instead 

of content measures from Kids-In-Mind, indicate that a one-year reduction in the minimum age required for admission 

increases revenues by 4.3 percent (significant at 1 percent, Table 2 , Column 2). Movies are sometimes edited in particular

countries, typically to secure more lenient ratings. Results are robust to excluding all 341 movies that were edited in at least

one country. Estimates reveal that a one-year reduction in the minimum age required for admission increases sales by 4.2 

percent (significant at 1 percent, Table 2 , Column 3). 
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Table 2 

Robustness checks for country-level movie revenue estimation results. 

(1) (2) (3) (4) (5) (6) (7) 

Log admissions Irish content No cut anywhere Balanced panel Population measure Exact prop. Disagg. avail. 

Teen availability (0–1) 0.297 0.254 0.248 0.266 2.751 0.275 

(0.053) (0.024) (0.028) (0.089) (0.246) (0.031) 

Availability 12–14 yrs 0.090 

(0.028) 

Availability 15–17 yrs 0.222 

(0.030) 

Same country (0/1) 0.362 0.545 0.608 0.118 0.559 0.559 0.558 

(0.031) (0.034) (0.035) (0.079) (0.029) (0.029) (0.029) 

Same language (0/1) 0.101 0.140 0.158 –0.033 0.148 0.148 0.149 

(0.028) (0.026) (0.022) (0.061) (0.022) (0.022) (0.022) 

Release delay (months) –0.086 –0.091 –0.082 –0.106 –0.081 –0.081 –0.081 

(0.006) (0.007) (0.005) (0.022) (0.005) (0.005) (0.005) 

Inverse Mills Ratio –0.204 –0.379 –0.419 –0.395 –0.395 –0.394 

(0.045) (0.013) (0.030) (0.022) (0.022) (0.022) 

Dependent variable Log Admiss. Log Rev. Log Rev. Log Rev. Log Rev. Log Rev. Log Rev. 

Teen availability Unacc. Unacc. Unacc. Unacc. Population Exact Unacc. 

Country-year FE Y Y Y Y Y Y Y 

Movie FE Y Y Y Y Y Y Y 

Country-content FE Y Y Y Y Y Y Y 

Observations 17,161 23,890 23,826 2,358 29,004 29,004 29,004 

No. of movies 1839 1337 1581 131 1922 1922 1922 

Note: Each observation is a country-movie. The dependent variable in Column 1 is the log of total admissions for the movie in that country. In all other 

regressions the dependent variable is the log of the total box office revenue. Column 2 uses country interactions with the Irish content classifications. 

Column 3 drops all movies that were cut in any country. Column 4 includes only movies released in every one of the 18 countries in the data from 2002. 

Column 5 uses the percentage availability of the movie, out of the entire population aged 12 and over. Column 6 uses the exact percentage availability 

based on each country’s population distribution of 12–17-year-olds. Column 7 splits the availability coefficient into two age categories. Bootstrap standard 

errors in parentheses are clustered by movie. 

 

 

 

 

 

 

 

 

Though we correct for selection in the above specifications, we consider a balanced panel of the 131 movies that were

released in all of the 18 countries for which we have revenue data from 2002. Estimates indicate that a one-year reduction

in the minimum age required for admission increases revenue by 4.5 percent (significant at 1 percent, Table 2 , Column 4). 

Our findings are also robust to a range of alternative specifications, including modifications to our baseline availability 

measure, Teen avai labi lit y ij . We first replace the variable with the proportion of country j’s total population aged 12 and 

over that are admitted to movie i without a parent. 23 Results indicate that a 1 percent increase in the population that

are admitted unaccompanied increases revenues by 2.8 percent on average (significant at 1 percent, Table 2 , Column 5).

The baseline Teen avai labi lit y ij measure assumes uniformity of age groups between 12–17. Results that weight each age 

group by the proportion of 12–17-year-olds in that group are quantitatively similar to baseline estimates (significant at 

1 percent, Table 2 , Column 6). Disaggregating Teen avai labi lit y ij into separate availability measures for 12–14- and 15–17- 

year-olds indicates that restrictive classifications are more costly if they affect the availability of films to older teenagers. 

A one-year reduction in the minimum age requirement for 15–17-year-olds is estimated to increase box office revenue by 

7.7 percent, while a one-year reduction in the age requirement for 12–14-year-olds is estimated to increase revenue by 3.0 

percent (significant at 1 percent, Table 2 , Column 7). 

4.5. Variation by target audience 

An additional set of estimates examine how the effect of restrictive ratings varies by a movie’s target audience. We 

consider two categories of target audience: a wide audience and a teenage audience. To identify films targeting a wide

audience, we use a film’s production budget as well as its fixed effect from a regression of log revenue on country-year

indicators, the language, country, and release delay variables, and movie fixed effects. Movies aimed at wide audiences have 

larger production budgets on average. They also have larger fixed effect estimates on average because they are crafted to 

be high-grossing ( Einav, 2007 ). To identify films aimed specifically at teenagers, we use data on plot keywords from IMDb

(2017) as well as demographic information on the IMDb users that evaluated the movies in our sample. In our data set, 153 

movies are tagged with plot keywords such as “teen movie” that are indicative of movies aimed at teenagers. 24 The second
23 In 2011, the proportion of 12–17-year-olds is largest in the Philippines (17.5 percent) and smallest in the United Arab Emirates (4.9 percent). 
24 The full list of keywords is: teen movie, teenage hero, teen romance, teenage love, teen comedy, teen horror, teenage superhero, teenage romance, 

teenage protagonist, teen sex comedy, and teen drama. 
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Fig. 3. Teen availability and box office performance 

Note: The top two panels show the mean residuals for each level of teen availability, by terciles of production budget (left) and terciles of the share of 

IMDb ratings by users aged under 18 (right), from a regression of log total revenue on (i) movie fixed effects and (ii) country-by-year effects. The bottom 

two panels show the mean market shares for each level of teen availability. Market share is the total revenue of the movie in a country, divided by the 

total revenue for all movies in that country and year (including revenue for those movies not in our estimation sample). 

 

 

 

 

 

approach identifies movies aimed at teenagers using the proportion of votes (ratings of movie quality on a 10-point scale) 

from users under 18 years. 25 

Plots of the mean residuals from a regression of log( sales i j ) on movie fixed effects and country-year fixed effects suggest

that the relationship between classifications and revenues does not vary with target audience. Average residuals increase 

with availability, which is consistent with the negative impact of restrictive classifications and revenues we identify above 

( Fig. 3 ). However, this relationship does not vary systematically with production budgets (top-left panel) or the share of

voters on IMDb under 18 (top-right panel). 

Regression results that incorporate additional controls for country-specific preferences for content and genre reveal that 

the percentage impact of restrictive ratings is smaller for films targeting wider audiences. A one-year reduction in the min- 

imum age required for admission to films with budgets in the upper tercile increases revenue by 3.1 percentage points less

than a one-year reduction in the minimum age for films with budgets in the lower tercile (significant at 5 percent, Table 3 ,

Column 1). However, the impact of restrictive ratings for movies in the upper tercile remains negative and large. Combined 

estimates using interactions with the movie appeal measure are quantitatively similar to estimates using budget terciles 

but are not statistically significant. A one-year reduction in the minimum age required for admission to films with movie 

appeal in the upper tercile increases revenue by 1.9 percentage points less than a one-year reduction in the minimum age
25 The other demographic groups in the voting data are: 18–29, 30–44, and 45+. The mean share of voters under 18 years on IMDb for our sample of 

movies is 5.2 percent. To avoid the problem of movies having a different demographic distribution of votes because of differences in the time since they 

were released, we use the Internet Archive (2019) to view the IMDb rating pages for each movie, approximately one year after the date the movie was 

first released. The archived IMDb voting data was not available for 78 movies in our sample. For these movies, we fill in the missing values using a linear 

regression of the under-18 voting share on the Kids-In-Mind content variables, log budget, and the number of opening screens, with the latter two variables 

fully interacted with genre dummies. 
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Table 3 

Heterogeneity in movie revenue estimation results. 

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

Budget groups Movie appeal Teen plot keyword IMDb ratings Accomp. avail. 

Teen availability (0–1) 0.377 0.296 0.263 0.141 0.246 

(0.078) (0.077) (0.027) (0.044) (0.095) 

× medium budget –0.097 0.038 

(0.087) (0.105) 

× high budget –0.191 –0.105 

(0.090) (0.113) 

× medium appeal 0.055 

(0.080) 

× high appeal –0.114 

(0.094) 

× teen keyword 0.214 

(0.166) 

× medium teen rating 0.166 

(0.058) 

× high teen rating 0.167 

(0.068) 

Inverse Mills Ratio –0.420 –0.386 –0.397 –0.397 –0.420 

(0.028) (0.025) (0.021) (0.023) (0.030) 

Teen availability Unacc. Unacc. Unacc. Unacc. Accomp. 

Country-year FE Y Y Y Y Y 

Movie FE Y Y Y Y Y 

Country-content FE Y Y Y Y Y 

Observations 29,004 29,004 29,004 29,004 29,004 

No. of movies 1922 1922 1922 1922 1922 

Note: Each observation is a country-movie. The dependent variable in all columns is the log of the total box office revenue. All regressions include the same 

country, same language, and release delay variables (not shown). Columns 1 and 5 show interactions of teen availability (unaccompanied and accompanied) 

with tercile indicators for the production budget. Column 2 shows the interaction of availability with tercile indicators for the box office appeal, where 

this is calculated as the movie fixed effect from a regression of log revenue on country-year indicators, the language, country, and release delay variables, 

and movie fixed effects. Column 3 shows the interaction of availability with an indicator for the presence of “teenage movie” keywords in the IMDb plot 

keyword lists. Column 4 shows the interaction of availability with tercile indicators for the share of user reviews for the movie provided by IMDb users 

aged 18 or under. Bootstrap standard errors in parentheses are clustered by movie. 

 

 

 

 

 

 

 

 

 

 

for films with movie appeal in the lower tercile (not significant, Table 3 , Column 2). Interaction terms are insignificant when

accompanied availability is used as the dependent variable ( Table 3 , Column 5). 

Regression results also reveal that restrictive classifications have a larger effect on movies aimed at teenage audiences. A 

one-year reduction in the minimum age required for admission increases revenues by 3.6 percentage points more for movies 

tagged with teen film keywords compared to movies not tagged with these keywords (not significant, Table 3 , Column 3).

The larger impact of ratings on teen movie revenues is also evident using the share of votes from IMDb users under 18.

A one-year reduction in the minimum age required for admission increases revenues by 2.8 percentage points more for 

movies in the top and middle terciles of voter share compared to movies in the bottom tercile of voter share (significant at

5 percent, Table 3 , Column 4). 

4.6. Implied effects on box office revenue 

Discussing the impact of restrictive classifications in terms of percentage changes obscures their effect on revenues mea- 

sured in dollars. Though the proportional change in revenues is smaller for films with wide appeal compared to films with

narrow appeal, films with wide appeal generate larger box office revenues on average. Therefore, restrictive ratings may 

lead to larger revenue losses for movies targeting wide audiences compared to movies targeting more narrow audiences. 

Back-of-the-envelope calculations using coefficient estimates from Column 1 of Table 3 support this claim. Scaling revenues 

by the implied proportional increase of adjusting Teen avai labi lit y ij from 0 to 1 reveals that restrictive ratings decrease rev- 

enues by $19.8 million on average for high budget movies in the U.S. compared to $11.1 million and $6.9 million for medium

and low budget movies ( Table 4 ). Revenue differences are also larger for high budget movies in other countries that have

self-regulated ratings agencies. Implied revenue losses from restrictive ratings are also larger for movies in the upper tercile 

of under-18 voter share. 

The differential effects of restrictive ratings on revenues are also demonstrated in the lower panel of Fig. 3 . Average

market shares rise with increases in (unaccompanied) availability for high budget movies but not for low and medium 

budget movies. The figure also shows that market shares for movies in the middle and upper tercile of under-18 voter share

increase with availability but market shares of movies in the lower tercile do not. In summary, our results demonstrate that

restrictive ratings are particularly costly for movies targeting wide or teenage audiences. 
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Table 4 

Mean effect on box office revenue of increasing teen availability from 0 to 1, by country, budget, and teen rating categories. 

Country Budget categories Teen rating categories 

US$ million Low Medium High Low Medium High 

Germany 0.82 0.88 2.17 0.48 2.29 2.55 

Iceland 0.02 0.02 0.03 0.01 0.03 0.04 

Japan 1.32 1.40 3.10 0.97 3.95 4.37 

Netherlands 0.23 0.23 0.48 0.12 0.52 0.65 

UK 1.46 1.64 3.49 0.66 3.56 4.42 

USA 6.90 11.11 19.80 3.90 19.97 22.52 

Note: The table shows, for the six self-regulated countries, the mean effect on revenue of an increase in the unaccompanied teen availability measure from 

0 to 1. The first three columns show the mean effect for the terciles of production budget, based on the results in Column 1 of Table 3 . The second three 

columns show the mean effect for the terciles of the teen rating measure, based on Column 4 of Table 3 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Theoretical framework 

In this section we review the theoretical models of self-regulation in Maxwell et al. (20 0 0) and DeMarzo et al. (2005) to

develop testable predictions about the behavior of self- and state-regulated ratings agencies. 

5.1. Theoretical insights 

In the models of self-regulation developed in Maxwell et al. (20 0 0) and DeMarzo et al. (2005) , individual firms or mem-

bers of a self-regulatory organizaation (SRO) have an incentive to choose actions that, in the absence of self- or government

regulation, lower the utilities of their consumers. In Maxwell et al. (20 0 0) , firms have an incentive to choose a lower level

of pollution control than is socially optimal since abatement technologies are costly. In DeMarzo et al. (2005) , members

facilitate transactions for their customers and have an incentive to under-report the payoff from those transactions in order 

to pocket the difference. 

The role of the SRO in these models is to choose an optimal policy that maximizes the welfare of its members,

while preempting political action that might lead to more stringent regulation. A key insight is that the spectre of gov-

ernment intervention induces a greater level of (self) regulation compared to the case of no government oversight. In 

Maxwell et al. (20 0 0) , self-regulating firms choose a level of voluntary pollution control, which consumers observe before

deciding whether to lobby for stricter regulations. When the chosen level of control is sufficiently large, consumers will not 

proceed to lobby for changes. In DeMarzo et al. (2005) , the SRO chooses how frequently to investigate its members and what

penalty to levy if it uncovers fraudulent under-reporting. The prospect of government oversight induces the SRO to increase 

the frequency of investigations to a level that deters the government from choosing to conduct its own investigations. 

Though the level of regulation adopted by SROs is more favorable to consumers when the spectre of government reg- 

ulation looms, economic theory predicts that SROs will not maximize consumer welfare. This is because SROs are able to 

exploit a wedge between their own regulation costs and the higher costs of a state regulator. (Lower regulatory costs for

SROs can be justified if members are more informed, and possess greater expertise, than the government.) Since consumers 

must pay for government regulation through taxation, the SRO need only regulate to a point in which additional regulation 

performed by the government would not improve consumer welfare net of taxes. In a similar vein, if consumers must pay

a fixed cost to successfully lobby for new regulation, then the existence of modest losses in consumer surplus from self-

regulation will be permitted. Nevertheless, the SRO’s chosen level of regulation will be close to consumers’ preferred level 

if the regulatory costs of the SRO and state regulator are similar or if the costs required for consumers to organize their

lobbying efforts are small. 

5.2. Testable predictions 

The results in Section 4 show that restrictive classifications reduce box office revenues. This finding establishes an impor- 

tant precondition for the theoretical insights in Maxwell et al. (20 0 0) and DeMarzo et al. (2005) . Hollywood studios, like the

polluters and financial intermediaries above, have an incentive to choose actions that lower the utilities of their customers. 

In our case, they have an incentive to assign less stringent ratings to reach the widest possible audiences. Since exposure to

harmful content may be detrimental to the development of children, if ratings are too lenient then studio actions impose 

costs on young filmgoers and their parents. 

Another precondition for the theoretical insights discussed above is the threat of government regulation. Historical anal- 

yses of self-regulatory agencies suggest this condition is also met. For example, the 1968 U.S. ratings system, which is still in

effect with modifications today, was established to avoid the creation of government classification agencies ( Vaughn, 2006 , 

p. 11): 
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Certainly throughout the twentieth century the threat of government intervention (often coupled with economic boy- 

cotts) was one of the most effective means of convincing entertainment makers to police themselves. It was a pow- 

erful factor in the adoption of both the 1930 Code and the 1968 rating system. 

After the collapse of previous self-regulation during the 1960s, a number of violent pictures, such as Bonnie and Clyde 

and The Dirty Dozen , emerged that prompted calls for a movie classification system. Jack Valenti, the MPAA’s president, 

believed that a voluntary system of restraint would help to preempt state censorship ( Vaughn, 2006 , p. 14). In a similar

vein, the BBFC’s members are considered unlikely to nominate a President without government approval for “fear of being 

made redundant by the creation of an official body” ( Clarke, 2002 ). 

The role of the self-regulatory ratings agencies in our setting is to create and operate a classification system that maxi-

mizes the welfare of film studios given the potential for more stringent government oversight. The theoretical insights sum- 

marized above, coupled with results from Section 4 , yield three predictions about the behavior of self-regulatory systems, 

which we test in Section 6 : 

1. Classifications issued by self-regulated ratings agencies will be more lenient than state-regulated agencies. 

This follows from the finding in Section 4 that restrictive ratings reduce box office revenues, which creates an incentive

for self-regulatory ratings agencies to issue more lenient classifications. 

2. Compared to classifications issued by state-regulated agencies, classifications issued by self-regulated agencies will be relatively 

lenient on movies aimed at wide and teenage audiences. 

This follows from our findings in Section 4 that restrictive ratings lower revenues most for movie targeting wide and

teenage audiences. Therefore, to maximize industry revenues, self-regulatory ratings agencies will have an incentive to create 

and operate classification schemes that are relatively lenient on these types of movies. 

3. The relative leniency exhibited by self-regulatory agencies will not be large. 

This prediction follows from the absence of large costs to develop and operate a film classification system. Prior to the

adoption of the 1968 U.S. ratings system, a film classification board had been established in Dallas in 1965, and Valenti

believed that up to 40 local rating boards were ready to form ( Vaughn, 2006 , p. 13). 26 Data from a Department of Com-

munications and the Arts (2018) review of the costs involved in administering the (state-regulated) Australian Classification 

Board reveal that the costs to issue classifications are not large. The total cost estimate for classifying 509 movies for public

exhibition is AU$1.7 million or AU$3,267 per movie. The Board currently charges fees that cover AU$1.2 million, and the 

difference is subsidized by the government if it is not eliminated by fees for other classification services, e.g. video games

or publications. In 2018, the implied shortfall in rating theatrical movies required a subsidy of 1.9 cents per person per year.

In the U.S. and U.K., where ratings are administered by self-regulated ratings agencies, fees are roughly equivalent or larger 

so that the agencies can maintain their independence. For a 120 minute feature, the fees in the U.S. vary from US$3,0 0 0 to

US$25,0 0 0 (depending on the film’s production budget) compared to an equivalent fee of US$1,477 in the U.K. and US$1,492

in Australia. 27 In summary, the taxpayer costs to operate a government system are small, and historical evidence indicates 

that citizens are willing to organize in the absence of an effective classification system. This implies that self-regulated 

ratings agencies are constrained in their ability to influence the ratings in favor of industry revenues. 

Lobbying might, however, allow self-regulated ratings agencies to relax this constraint. According to Tullock ’s (1980) lot- 

tery model of regulation, the likelihood of reform decreases with the lobbying expenditures of affected firms. Lobbying 

expenditures might therefore allow self-regulated ratings agencies to endure even if they issue overly lenient ratings that 

lead to a level of consumer welfare that is lower than the level that would prevail under a taxpayer funded state-regulator.

The lottery model of regulation also predicts that optimal lobbying expenditures increase with the financial harm more 

stringent government regulation imposes. We might therefore expect greater leniency in larger film markets, which we test 

by comparing the leniency exhibited in the U.S. with the leniency exhibited in smaller markets with self-regulated ratings 

agencies. 

6. Examining the issuance of restrictive ratings 

In this section we examine if, and to what extent, classifications issued by self-regulatory agencies are more lenient than 

classifications issued by state-regulated agencies. Note that we cannot compare differences in the leniency of classifications 
26 Though the U.S. government has the power to establish an independent rating agencies, such an agency would not have the power to censor or ban 

a movie. In 1965, the United States Supreme Court ruled that government ratings boards can only approve a movie in Freedman v. Maryland , 380 U.S. 51 

(1965). The ruling invalidated a Maryland law that required films to be submitted to the Maryland State Board of Censors before being shown theatrically. 

Consistent with this ruling, in 2011 the Supreme Court invalidated a California law that would have banned the sale of violent video games to anyone 

under the age of 18, and required more extensive content labels than those issued by the Entertainment Software Rating Board (ESRB), a self-regulatory 

organization ( Brown v. Entertainment Merchants Association (564 U.S. 786 (2011)). Age restrictions are only enforced at theaters because theater owners have 

the right to refuse entry, and the National Association of Theater Owners cooperates to administer the MPAA ratings ( Gershman, 2013 ). 
27 The classification fee in Australia for a 120-minute theatrical feature is AU$2,180 and the exchange rate on September 8, 2019 is 0.6846. The classifica- 

tion fee in the U.K. is £1202.60, and exchange rate is 1.2283. 
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across countries to test the predictions from Section 5 . This is because any systematic differences could be driven by cultural

factors, particularly attitudes towards censorship, which vary across countries and influence the number of movies issued 

restrictive classifications. Therefore, our tests exploit a regulatory change in one country, Iceland, as well as differences in 

the relative leniency of classifications issued within countries. 

6.1. Regulatory change in Iceland 

On July 1, 2006, a law change transferred responsibility for age classifications from the state-regulated Icelandic Board of 

Film Classification to SMÁÍS, the association of Icelandic film, video, DVD, television content and video game distributors. The 

legislation was enacted to counter criticisms of censorship, and also to allow classifications to apply to television stations 

and computer games ( Einarsson, 2014 ). Under the new law, minors from the age of 14 are admitted to films with a 16

or 18 rating provided they are accompanied by an adult. This was not true previously for the 16 and 18 ratings. 28 SMÁÍS

entered into an arrangement with NICAM the following year to use their Kijkiwijzer classification software to rate movies 

( NICAM, 2007 ). Iceland is the only country during our sample period to experience a regulatory change. 

To assess the impact of Iceland’s regulatory change on the availability of films to minors, we estimate the following

difference-in-differences specification: 

y ijt = α1 Self - re g jt + α2 Self - re g jt × Low budge t i + α3 Self - re g jt × Medi um budge t i + β j + λt + εijt (2) 

where the dependent variable y i jt is either (i) a dummy variable for whether movie i released in year t is unrestricted for

ages 12 and over in country j, (ii) the unaccompanied availability, or (iii) the accompanied availability. Self - re g jt is a dummy

variable equal to one if country j is self-regulated in year t . Iceland is the only country that experiences a change over time

in this variable. The regression includes country fixed effects β j and year fixed effects λt . We also present specifications with

movie fixed effects as well as country-budget and country-content interactions. To provide a similar control group for what 

ratings in Iceland would have been in the absence of a regulatory change, we restrict our sample to the Nordic countries:

Iceland, Denmark, Finland, Norway, and Sweden. We include data for all movies between 2002 and 2011 for which we have

ratings information for Iceland, even if they are not included in our revenue sample (1223 movies). 

A positive estimate of α1 provides evidence that self-regulatory agencies provide more lenient ratings for high budget 

movies. When y i jt is a binary variable indicating whether a movie is unrestricted for ages 12 and over, α1 estimates the

change in the probability the movie is unrestricted under self-regulation. When y i jt is either unaccompanied or accompanied 

availability, the estimated change in average availability under self-regulation is equal to 
ˆ α1 

1 / 6 · 12 months. The coefficient is 

identified because we observe classification decisions in one country (Iceland) both before and after the change from state- 

regulation to self-regulation. The inclusion of content measures controls for any systematic changes in movie content across 

time that might contribute to an upward or downward trend in the issuance of restrictive ratings across Nordic countries. 

Negative estimates of α2 and α3 indicate that, compared to movies with production budgets in the top tercile, medium and 

low budget movies are issued more restrictive ratings under self-regulation. 

Our estimate of α1 is likely to be biased downward. Iceland’s 2006 law change was not random, and may have been

adopted because the country had faith that a self-regulatory ratings agency would issue ratings in a way that did not impose

harm on audiences. The selection into treatment may therefore be endogenous and we should be concerned about external 

validity for countries that are more prone to corruption. For these countries, estimates of α1 will be larger since ratings

agencies in these countries will have greater incentives to skew ratings in favor of those pictures that stand to generate the

most revenue from looser restrictions, even if those movies contain objectionable content. 

Data on the share of unrestricted movies across Iceland and other Nordic countries before and after Iceland’s regulatory 

change provide strong support for predictions 1 and 2. These data reveal a larger increase in the share of high budget movies

that are unrestricted to audiences aged 12 or above in Iceland than in neighboring countries ( Fig. 4 ). Before the change, the

share of unrestricted movies is 65.2 percent in Iceland compared to 67.4 percent in other Nordic countries. After the change,

the share of unrestricted movies rises to 77.4 percent in Iceland while the share in other Nordic countries only rises to

69.4 percent. The data also reveal little change in the share of medium budget movies that are unrestricted in Iceland and

neighboring countries, while there is a large drop in the share of low budget movies that are unrestricted in other Nordic

countries after Iceland’s regulatory change. 

Difference-in-differences estimates confirm a differential increase in availability for high budget movies in Iceland after 

self-regulation. Using the share of movies unrestricted to audiences 12 years and older as the dependent variable, the esti- 

mate of α1 indicates that self-regulation in Iceland increases the probability that a movie is unrestricted by 0.17 (significant 

at 10 percent, Table 5 , Column 1). Using the unaccompanied measure of availability, the estimate of α1 indicates that Ice-

land’s regulatory change increased the leniency of ratings for high budget movies by 4.7 months on average (significant at 

10 percent, Table 5 , Column 3). Estimates of α2 and α3 are negative, and their magnitudes imply that the switch to self-

regulation led to a significant increase in the leniency of classifications for movies with the largest production budgets only, 

which is consistent with both predictions 1 and 2. The small increase in leniency of 4.7 months on average is consistent

with prediction 3. Estimates using the accompanied availability measure suggest a larger increase in the availability of high 
28 Additionally, the ‘10’ classification was replaced with a ‘7’ classification, and a classification used to ban films was replaced with an ‘18’ classification. 
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Fig. 4. Share of unrestricted movies in Iceland, before and after the introduction of self-regulation, by production budget category 

Note: Each point shows the mean share of movies that are available without restrictions to teenagers aged 12 and over, before (2002–06) and after (2007–

11) the introduction of self-regulation in Iceland, for Iceland and a comparison group of Nordic countries (Denmark, Sweden, Finland, and Norway). The 

three panels show the split by the movie budget. The bars show the 90% confidence interval for the mean. 

Table 5 

Differences-in-differences analysis for introduction of self-regulation in Iceland. 

Unrestricted (0/1) Unaccompanied Accompanied 

Base Controls Base Controls Base Controls 

Self-regulation (0/1) 0.166 0.104 0.065 0.028 0.137 0.117 

(0.035) (0.033) (0.019) (0.017) (0.014) (0.014) 

× low budget –0.195 0.001 –0.136 0.011 –0.065 0.073 

(0.062) (0.057) (0.041) (0.029) (0.021) (0.021) 

× medium budget –0.175 –0.074 –0.099 –0.042 –0.058 –0.011 

(0.031) (0.032) (0.022) (0.022) (0.011) (0.017) 

Bootstrap p-values 

α1 = 0 0.070 0.214 0.066 0.354 0.000 0.000 

α1 + α2 = 0 0.756 0.084 0.123 0.189 0.013 0.000 

α1 + α3 = 0 0.905 0.442 0.283 0.594 0.004 0.003 

Country FE Y Y Y Y Y Y 

Year FE Y Y Y Y Y Y 

Country × budget . Y . Y . Y 

Country × content . Y . Y . Y 

Movie FE . Y . Y . Y 

Observations 4953 4953 4953 4953 4953 4953 

No. of movies 1223 1223 1223 1223 1223 1223 

Note: Each observation is a country-movie. The dependent variable is a binary variable for the movie being unrestricted for ages 12 and over (Models 1 

and 2), the unaccompanied teen availability of the movie in each country (Models 3 and 4), or the accompanied teen availability (Models 5 and 6). The 

analysis uses data for Iceland, Denmark, Norway, Sweden, and Finland. The variable “Self-regulation” is 1 for Iceland for movies released after 2006, and 0 

otherwise. This variable is also interacted with tercile indicators for “Low” and “Medium” budget. Standard errors in parentheses are clustered by country- 

year. The p-values for the hypothesis tests in the second panel are based on an unrestricted subcluster wild bootstrap with 25,0 0 0 replications, calculated 

as an ordinary wild bootstrap using standard errors clustered by country MacKinnon and Webb (2018) . 

 

 

budget movies of 9.9 months on average (significant at 1 percent, Table 5 , Column 5). The larger increase in accompanied

availability can be explained by the 2006 law change that allowed audiences aged 14 or above to see movies that were

rated 16 or 18, which affects accompanied availability but not unaccompanied availability. 29 

Although the results in Table 5 are consistent with the testable predictions, statistical inference is challenging in this 

setting. The standard errors in the table are clustered by country-year, allowing for arbitrary correlation in the error term 
29 Supplementary results for the analysis of the regulatory change in Iceland are provided in Appendix C. Pre-treatment trends in availability are similar 

for Iceland and the control groups of countries. For the specifications including control variables, we fail to reject the null hypothesis that the pre-trend 

terms are jointly zero at the 5 percent significance level. We show placebo test results assuming the switch to self-regulation occurred in a different 

country or year. For the unrestricted availability and unaccompanied availability variables, the largest effects in these placebo tests occur for the true 

treated country, Iceland. 
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Fig. 5. Availability to teenagers by violence level and production budget categories, by type of regulation 

Note: Each panel shows the mean teen availability, for each level of violent content, split by the production budget categories. The three graphs show the 

mean availability for state-regulated countries, for co-regulated countries (Germany, Iceland, Japan, the Netherlands, and the United Kingdom), and for the 

United States. A larger gap between the high and low budget lines suggests relatively more lenience towards high budget movies.. 

 

 

 

 

 

 

 

 

 

 

 

in the ratings equation within a country and year. However, given that the regulatory policy is set at a country level, serial

correlation across years within a country is a concern in a differences-in-differences framework ( Bertrand et al., 2004 ). A

common solution is to cluster the standard errors at a country level. Unfortunately, even methods such as the wild cluster 

bootstrap are unreliable in settings with a small number of clusters or a small number of treated clusters ( MacKinnon, 2019 ).

In our setting, there are only five clusters, one of which is treated. Instead, we report hypothesis test results in Table 5 using

the unrestricted subcluster wild bootstrap. MacKinnon and Webb (2018) show that this procedure can outperform wild 

cluster bootstrap in settings with few treated clusters. In four of the six models, we reject the null hypothesis of no change

in leniency for high budget movies under self-regulation at the 10 percent or lower level. We fail to reject the null when

movie fixed effects as well as country-budget and country-content interactions are added to the specifications in which the 

dependent variable is a binary variable for unrestricted or unaccompanied availability. 

6.2. Comparing the relative leniency of classifications toward high budget and high teen appeal movies across countries 

A second set of regressions uses data from all 31 countries to test predictions 2 and 3. As mentioned above, we cannot

directly compare differences in the leniency of classifications across countries to test prediction 1 because any systematic 

differences could be driven by cultural or political factors. For example, high budget movies might be issued more lenient 

ratings in self-regulated countries compared to state-regulated countries because self-regulated countries are disproportion- 

ately averse to censorship. Therefore, we seek to test predictions 2 and 3 by examining differences in self- and state-regulated

ratings agencies’ observed leniency toward high budget and high teen appeal movies. 

Comparisons of ratings issued to movies with the same level of violent content but different budget levels indicate that 

self- and co-regulated agencies display greater relative leniency toward movies with higher budgets than state-regulated 

agencies do ( Fig. 5 ). In the U.S., movies with violent content scores between 6 and 8 have an average unaccompanied

availability of 0.76 if they are in the upper budget tercile compared to averages of 0.51 and 0.36 if they are in the medium

and lower budget terciles. In co-regulated countries, the mean availability scores are 0.82, 0.65, and 0.58 for high, medium, 

and low budget movies. In state regulated countries, the mean availability scores are 0.89, 0.80, and 0.72. Therefore, the 

differences in average availability between high and low budget movies with the same level of violence is 0.4 for the United

States, 0.24 for co-regulated countries, and 0.17 for state-regulated countries. 30 Note that the differences for the United 

States and co-regulated countries are larger than the difference for the state-regulated countries. 
30 Comparisons based on the share of IMDb voters aged under 18 years reveal a similar pattern. Though state and co-regulated countries do not appear 

to issue more lenient ratings to movies with a larger share of teenage voters, the U.S. is noticeably lenient on movies aimed at teenagers ( Fig. 6 ). 

17 



R. Lampe and S. McRae International Journal of Industrial Organization 75 (2021) 102708 

Fig. 6. Availability to teenagers by violence level and teen rating share categories, by type of regulation 

Note: Each panel shows the mean teen availability, for each level of violent content, split by the IMDb teen rating share categories. See also notes to Fig. 5 . 

 

 

 

 

 

 

 

 

 

6.2.1. Empirical strategy and estimates 

Our baseline regression examines whether these differences in relative leniency are robust to controlling for country- 

invariant movie characteristics and country-specific preferences for genre and content: 

Teen avai labi lit y ij = Self - re g j × X 

’ 
i κ + x 

’ 
ij δ + z ’ i γj + ρ jt i + ω i + ε ij (3) 

where Self-reg j is a dummy variable that equals 1 if ratings in country j are issued by a self-regulatory agency (Germany, 

Iceland, Japan, the Netherlands, the United Kingdom, and the United States). The vector X i contains variables related to the

characteristics examined in Section 4.5 : dummies for budget terciles, dummies for movie appeal terciles, a dummy for the 

presence of a teen movie keyword, or dummies for the proportion of teenage voter terciles. We study each of these variables

as a separate regression. In each case, all but one of the dummies in the group is included in X i . Controls x i j , z i , and ρ jt i 
are defined as in Section 4.3 . Because the policy variable Sel f - reg j varies at the country-level, we report standard errors

clustered by country to be robust to within-country autocorrelation in the error term. Given the low number of clusters 

(31), we also report hypothesis test results from a wild cluster bootstrap, again with country clusters. 

Our specification does not allow us to identify a coefficient on Sel f - reg j , because there is no within-country variation

in the type of regulation in our sample. 31 This means that the effect of the regulation type is absorbed by the country-

year fixed effects, ρ jt i 
. However, we can compare movies grouped on the basis of their characteristics, and identify the 

differential effect of self-regulation on availability across these groups. For example, for the “teen movie keyword” dummy, 

the coefficient κ measures the average difference in availability for teen movies in a self-regulated country, compared to 

non-teen movies released in that country in the same year, after controlling for (i) the average difference in availability

between teen movies and non-teen movies for all the countries in our sample (which is captured through the movie fixed

effect ω i ), and (ii) the country-specific effect of genre and content on availability (captured through γ j ). In other words,

although we cannot say whether self-regulators are more lenient overall than state regulators, we can say whether self- 

regulators are relatively more lenient for movies that have wide appeal or that are targeted at teenagers. 

Regression results provide strong support for predictions 2 and 3. Compared to countries with state-regulated ratings 

agencies, the difference in leniency between wide and narrow appeal movies is larger in countries with self-regulated agen- 

cies. In countries with self-regulated ratings agencies, the difference in leniency between high and low budget movies is 
0 . 043 
1 / 6 · 12 = 3 . 1 months larger on average (significant at 10 percent, Table 6 , Column 1). 32 This result is consistent with
31 As discussed in Section 6.1 , Iceland switched from state- to self-regulation in 2006. This change does not appear in the data used for estimating 

Equation (3) , because we use the revenue data sample that only has data for Iceland from 2008. Furthermore, even if it had been in the data, this change 

would have been absorbed by the Iceland-specific year fixed effects. For that reason, we study the regulatory change in Iceland separately in Section 6.1 . 
32 The coefficient halves in magnitude when using accompanied availability as the dependent variable instead ( Table 6 , Column 5). As we discuss below, 

this is explained by the absence of variation in accompanied availability in the United States. 
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Table 6 

Teen availability by type of regulation. 

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

Budget groups Movie appeal Teen plot keyword IMDB ratings Accomp. avail. 

Self-regulation (0/1) 

× medium budget 0.024 0.005 

(0.015) (0.015) 

× high budget 0.043 0.021 

(0.016) (0.021) 

× medium appeal 0.034 

(0.010) 

× high appeal 0.043 

(0.006) 

× teen keyword 0.027 

(0.012) 

× medium teen rating 0.026 

(0.014) 

× high teen rating 0.047 

(0.027) 

Bootstrap p-values 

κmedium = 0 0.157 0.001 0.050 0.146 0.747 

κhigh = 0 0.058 0.000 0.210 0.422 

Dep. var. (availability) Unacc. Unacc. Unacc. Unacc. Accomp. 

Country-year FE Y Y Y Y Y 

Movie FE Y Y Y Y Y 

Country-content FE Y Y Y Y Y 

Observations 29,004 29,004 29,004 29,004 29,004 

No. of movies 1922 1922 1922 1922 1922 

Note: Each observation is a country-movie. The dependent variable in Models 1 to 4 is the unaccompanied teen availability of the movie in each country. 

This is measured on a scale from 0 to 1, where 0 means that no teenagers aged 12–17 can see the movie unaccompanied, and 1 means that all can. The 

dependent variable in Model 5 is the accompanied teen availability, measured as the proportion of teenagers who can see the movie, even with a parent. 

Standard errors in parentheses are clustered by country. The hypothesis test p-values are based on an wild cluster bootstrap, clustered by country, with 

25,0 0 0 replications. 

 

 

 

 

 

 

 

the sign and magnitude of the increase in leniency for high budget movies in Iceland after its switch to self-regulation

( Section 6.1 ), even though the dataset and econometric methodology are different. The difference in leniency between 

movies with the highest movie appeal and those with the lowest movie appeal is 3.1 months larger on average (signifi-

cant at 1 percent, Table 6 , Column 2). 

Compared to countries with state-regulated ratings agencies, the difference in leniency between movies targeted at 

teenagers and those not targeted at teenagers is also larger in countries with self-regulated agencies. The difference in 

leniency between movies tagged on IMDb with teen movie keywords is 1.9 months larger on average (significant at 5 per-

cent, Table 6 , Column 3). The difference in leniency between movies with the lar gest teenage voter shares and the smallest

teenage voter share is 3.4 months larger on average ( Table 6 , Column 4). Though the latter interaction term is not statis-

tically significant using the wild cluster bootstrap, the coefficient estimate is quantitatively close to the other estimates in 

Table 6 . 33 

To summarize, consistent with prediction 2, these results indicate that self-regulators exhibit greater relative leniency 

toward movies with wide and teenage audience appeal than state-regulators do. Consistent with prediction 3, estimated 

differences in relative leniency (1.9–3.4 months) are not large. 

6.2.2. Robustness checks 

An alternative explanation for the comparatively lenient ratings issued in self-regulated countries is that box office or 

teenage appeal is correlated with other movie characteristics that affect ratings. An obvious candidate is sexual content. 

The U.S. rating system, for example, is often criticized for being overly lenient toward violence and overly restrictive toward 

sexual content ( Dick, 2006 ). Our baseline specification includes country-specific controls for the level of violence, sex, and 

profanity. Additionally, estimates are qualitatively similar when using alternative content measures from Ireland’s state- 

regulated ratings agency for a smaller sample of movies ( Table 7 , Column 1). 

Another explanation is that studios edit their movies to obtain desired ratings, and this is more likely for movies with

wide or teenage appeal, which are harmed most by a restrictive rating. Specifically, studios may edit movies in ways that are

imperceptible to the econometrician and do not affect the (discrete) violence score. We address this concern by excluding 

those 341 movies that were edited for content in at least one country. In countries with self-regulated ratings agencies, 
33 Coefficients on the inverse Mills ratio are not significant so we do not correct our regressions for sample selection bias in this section. 
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Table 7 

Robustness checks for teen availability by type of regulation. 

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

Irish content No cut anywhere Balanced panel Population measure Exact prop. 

Self-regulation (0/1) 

× medium budget 0.013 0.030 0.041 0.002 0.024 

(0.015) (0.017) (0.047) (0.002) (0.015) 

× high budget 0.030 0.054 0.049 0.003 0.043 

(0.017) (0.020) (0.036) (0.002) (0.016) 

Bootstrap p-values 

κmedium = 0 0.412 0.162 0.314 0.371 0.149 

κhigh = 0 0.141 0.060 0.125 0.162 0.055 

Dep. var. (availability) Unacc. Unacc. Unacc. Population Exact 

Country-year FE Y Y Y Y Y 

Movie FE Y Y Y Y Y 

Country-content FE Y Y Y Y Y 

Observations 23,890 23,826 2,358 29,004 29,004 

No. of movies 1337 1581 131 1922 1922 

Note: See notes to Tables 2 and 6 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the difference in leniency between high and low budget movies is 3.9 months larger on average (significant at 10 percent,

Table 7 , Column 2). 

An additional robustness check uses a balanced panel of 131 movies released in all 18 countries with revenue data from

2002. Coefficient estimates are very similar in magnitude but standard errors are larger ( Table 7 , Column 3). Two final

robustness checks use alternative measures of unaccompanied availability. The difference in leniency between high and 

low budget movies is 0.3 percent of the population larger on average ( Table 7 , Column 4). Estimates using an availability

measure that weights each age group by the proportion of 12–17-year-olds in that group are indistinguishable from the 

baseline estimates (significant at 10 percent, Table 7 , Column 6). 

6.2.3. Distinguishing between self- and co-regulation 

An additional specification differentiates between those self-regulated agencies that are impacted by applicable legisla- 

tion (Germany, Iceland, Japan, the Netherlands, and the United Kingdom) and the United States, which operates in a legisla- 

tive vacuum: 

Teen avai labi lit y ij = US A j × X 

’ 
i θ1 + Co - re g j × X 

’ 
i θ2 + x 

’ 
ij δ + z ’ i γj + ρ jt i + ω i + ε ij (4) 

where USA j is a dummy variable equal to one for the United States, and Co - reg j is a dummy equal to one for the five

co-regulated ratings agencies. 

Regression results reveal that, compared to countries with state-regulated ratings agencies, the difference in leniency 

between movie types is larger in countries with self- or co-regulated agencies. In the case of the United States, which

operates the ratings system closest to pure self-regulation, these differences are consistently statistically significant. In the 

United States, the difference in leniency between high and low budget movies is 5.7 months larger on average than it is in

countries with state-regulated agencies (significant at 1 percent, Table 8 , Column 1). In countries with co-regulated ratings 

agencies, the difference in leniency is 2.1 months larger on average than it is in countries with state-regulated agencies

( Table 8 , Column 1). 34 The corresponding differences using movie fixed effect estimates to proxy for box office appeal are

3.2 and 3.0 months for the United States and co-regulated countries (both significant at 1 percent, Table 8 , Column 2). 

Compared to countries with state-regulated ratings agencies, the difference in leniency between movies targeted at 

teenagers and those not targeted at teenagers is also larger in countries with self- or co-regulated agencies. In the United

States, the difference in leniency between movies with teen keywords and those without is 4.3 months (significant at 1 

percent, Table 8 , Column 3). In countries with co-regulated ratings agencies, the difference in leniency is 1.2 months larger

on average ( Table 8 , Column 3). The corresponding differences using the share of teenage voters is 9.3 months in the United

States (significant at 1 percent, Table 8 , Column 4). In countries with co-regulated ratings agencies, the difference in le-

niency is 1.3 months larger on average ( Table 8 , Column 4). The larger coefficient estimates for the U.S. are consistent with

the MPAA spending more on lobbying than co-regulated ratings agencies, possibly because the movie market is larger in the 

U.S. than it is in other countries. A more influential lobbying presence might allow the MPAA to maintain a ratings system

that is more favorable to industry revenues than the systems administered by co-regulated agencies. 
34 These findings are quantitatively similar when using accompanied availability as the dependent variable for co-regulated countries ( Table 8 , Column 

5). For the United States, the signs are reversed because there are only 24 of 1922 films that are unrated or have an NC-17 rating for which the dependent 

variable (accompanied availability) is not equal to 1. 
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Table 8 

Teen availability by type of regulation, with split of self-regulation category. 

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

Budget groups Movie appeal Teen plot keyword IMDB ratings Accomp. avail. 

United States (0/1) 

× medium budget 0.056 -0.012 

(0.007) (0.007) 

× high budget 0.079 -0.021 

(0.007) (0.007) 

× medium appeal 0.058 

(0.005) 

× high appeal 0.045 

(0.005) 

× teen keyword 0.060 

(0.006) 

× medium teen rating 0.062 

(0.005) 

× high teen rating 0.129 

(0.006) 

Co-regulation (0/1) 

× medium budget 0.012 0.012 

(0.017) (0.016) 

× high budget 0.029 0.035 

(0.019) (0.018) 

× medium appeal 0.024 

(0.007) 

× high appeal 0.041 

(0.006) 

× teen keyword 0.016 

(0.009) 

× medium teen rating 0.013 

(0.013) 

× high teen rating 0.018 

(0.017) 

Bootstrap p-values 

θUSA,medium = 0 0.026 0.001 0.003 0.002 0.257 

θUSA,high = 0 0.004 0.015 0.000 0.080 

θcoreg,medium = 0 0.517 0.005 0.126 0.342 0.484 

θcoreg,high = 0 0.161 0.000 0.335 0.104 

Dep. var. (availability) Unacc. Unacc. Unacc. Unacc. Accomp. 

Country-year FE Y Y Y Y Y 

Movie FE Y Y Y Y Y 

Country-content FE Y Y Y Y Y 

Observations 29,004 29,004 29,004 29,004 29,004 

No. of movies 1922 1922 1922 1922 1922 

Note: See notes to Table 6 . 

 

7. Conclusion 

This paper analyzes the performance of self-regulation using the example of motion picture rating systems. This setting 

is appealing due to the existence of cross-sectional variation in the source of regulation. Using data on 1922 movies across

31 countries, we find that restrictive ratings impose a large penalty on box office performance. Controlling for unobserved 

characteristics with movie fixed effects, we find that a one-year reduction in the minimum age required for entry increases 

revenues by 4.6 percent. This finding is robust to alternative controls for violent and sexual content, controlling for edits 

made across countries, using attendance instead of box office receipts to measure box office performance, and alternative 

measurements of a movie’s availability to minors. Additional results demonstrate that restrictive ratings impose a greater 

economic penalties on films with wide appeal or films targeting a teenage demographic. 

To examine whether self-regulatory organizations assign more lenient classifications to movies targeted toward wide or 

teenage audiences, we examine a regulatory change in Iceland, and investigate differences in the relative leniency of classi- 

fications issued within countries. Difference-in-differences estimates reveal that the change from state- to self-regulation in 

Iceland increased the leniency of classifications for high-budget movies by 4.7 months on average. Additionally, results from 

a cross-country analysis reveal that classification decisions issued by self-regulated agencies exhibit greater leniency toward 

movies with wide appeal, as well as those that target teenagers, than classification decisions issued by state-regulated agen- 

cies. In countries with self-regulated ratings agencies, the difference in leniency between high and narrow appeal movies is 

estimated to be 3.1 months larger on average. 
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These findings are consistent with theoretical models in which self-regulation preempts government action. Although 

self-regulatory ratings agencies are lenient toward those movies most affected by restrictive classifications, the credible 

threat of government regulation constrains this leniency. Therefore, in industries where the costs of government regulation 

do not far exceed the costs of self-regulation, as in movie classification, self-regulation appears to be an effective alternative 

to state regulation. 
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