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Introduction



The Internet and the development of high-speed technologies (henceforth, broadband) have changed the way consumers and firms interact. From having access to detailed information about the characteristics and prices of products, as well as the reputation of their sellers, to being able to engage in online gaming, high-frequency trading, and streaming a movie, the impact of the Internet and broadband on market outcomes can be felt across many industries. However, these technologies can impact market outcomes in different ways. For example, while increasing Internet access has allowed consumers and firms to more actively interact with each other, increasing broadband access allows for both the creation of new channels that firms can use to meet their customers and for the creation of new alternatives to which consumers can substitute to. For this reason, in this paper we study how Internet and broadband access jointly determine market outcomes. To address this question, we study how the arrival and expansion of the Internet and the development of broadband affected the movie-theater industry. We believe that the movie-theater industry is particularly well suited for our analysis because Internet and broadband penetration affect the industry in very different ways. On the one hand, increasing Internet penetration allows studios and movie distributors to provide information to consumers in a cheaper and more effective way than what traditional advertising would do. Furthermore, increasing Internet penetration allows distributors to reach more consumers and to target movies to specific audiences, improving the matching between consumers and movies. That is, increasing Internet penetration may result in increasing demand for watching movies at movie theaters. On the other hand, increasing broadband penetration and connecting speeds may result in consumers substituting to a number of forms of online entertainment. These forms of online entertainment may include streaming of other movies and TV shows using services such as Netflix, Hulu, and Amazon Video, among others;1 engaging in 1



Most movies are not simultaneously available at movie theaters and for streaming. For this
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online gaming; or illegally downloading movies from the Internet. Though some of these alternatives represent substitution within the movie industry (i.e., streaming), movie-theaters do not benefit from them. That is, because increasing broadband penetration and connecting speeds makes all these alternatives relatively more attractive, demand for watching movies at movie theaters may decrease. To identify the effects of Internet and broadband penetration on the movie-theater industry, we rely on significant differences in both Internet and broadband penetration across 28 countries and 13 years, beginning in 2002. We focus on how the expansion of Internet and broadband penetration affected revenues, market structure, product variety, and release dates. In this setting, the availability of longitudinal data for the different countries allows us to use fixed-effects regressions to separate time trends and time-invariant unobserved heterogeneity from the effects of Internet and broadband penetration. Our empirical strategy is therefore based on within-country variation over time. Our results show that while increasing Internet penetration increases concentration, it does not affect total revenues of the movie-theater industry. On the other hand, we find that increasing broadband penetration decreases revenues but it does not affect concentration. Indeed, we find that a one-percent increase in broadband subscribers, decreases revenues by 1.3 percent. Furthermore, we find no evidence of either Internet or broadband penetration affecting the number of movies released or release dates. These findings are consistent with consumers substituting to other forms of entertainment that compete with movie theaters. These findings hide, however, significant heterogeneity across movies. Indeed, while we find that Internet penetration has no overall effect on total revenues, it does have a significant effect on the most popular movies. We find that a one percentagepoint increase in the share of Internet users increases revenues of movies ranked in the top one percent of the revenue distribution by 3.3 percent. However, we find no reason, we think of streaming as allowing consumers to substitute to other movies and TV shows.
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effects of Internet access affecting profitability of movies in any other percentile of the revenue distribution. We also find heterogeneity in the impact of broadband penetration across movies. In this case, however, the effect is negative and it affects slightly less popular movies. Indeed, we find that a one percentage-point increase in the share of broadband subscribers decreases revenues of movies that are between the 95th and 99th percentile of the revenue distribution by 3.1 to 3.7 percent. This suggests that, while broadband does allow for substitution both within the film industry (i.e., to alternative channels such as streaming) and outside of it (i.e., piracy and online gaming), the most affected movies are not the blockbusters, that consumers may still want to watch at movie theaters, but movies that are slightly less popular. A good example of this is the movie “The Wolf of Wall Street” which was the most pirated movie in 2014 while it only ranked 17 in the ranking of revenues. Finally, we also find that movies with a higher search-popularity index in their released year, according to Google Trends, have lower revenues. Although we cannot conclusively identify the mechanism, this finding is consistent with consumers searching for opportunities to download movies rather than searching for information about the same movies. Our findings shed light on how policies that are aimed at promoting Internet and broadband adoption differentially affect competition, market outcomes, and businesses in particular. In this context, our work is related to a growing literature that evaluates how the Internet affects firm and consumer behavior. This literature has focused on how Internet access affects outcomes, rather than distinguishing between the differential effects of access and the quality of such access on market outcomes. Baylis and Perloff (2002) examine the prices of a digital camera and a scanner sold by different online retailers and find that price dispersion is the result of attempts to discriminate between informed and uninformed consumers, rather than differences in the quality of service. Brown and Goolsbee (2002) show that price comparison websites caused prices of insurance policies that were sold online to decrease, while
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they did not affect prices of policies that were not available online. Ellison and Ellison (2009) show that Internet retailers often engage in obfuscation practices that frustrate consumer search or make it less damaging to firms. Orlov (2011) evaluates the effect of the Internet on the level and dispersion of airline fares and shows that larger Internet penetration lowers average prices and yields higher intra-firm price dispersion on a given route. Dana and Orlov (2014) study how Internet penetration affected capacity utilization in the airline industry and show that the rate of change of Internet penetration is positively correlated with the rate of change of load factors. Ater and Orlov (2015) evaluate how the Internet changed the nature of competition in the airline industry and show that as Internet penetration increased, competition shifted from competition on elapsed scheduled flight times to competition on prices. Liebowitz and Zentner (2012) study how Internet penetration affected television viewing in the United States and show that the effect is heterogeneous in age, with younger viewers substituting from television to the Internet, while older viewers do not. Regarding the movie industry, Chintagunta et al. (2010) evaluate the impact of online user reviews on economic performance and Gopinath et al. (2013) do the same focusing on blogs and advertising. Danaher and Waldfogel (2012) study how the lag between when a movie is released in the U.S. and abroad, which affects the likelihood of a movie being available for illegal downloads, affects international revenues. They find that longer lags result in lower international revenues. Finally, the impact of piracy in related industries has been studied by Zentner (2005, 2006); Vany et al. (2015), among others.2 The paper proceeds as follows. Section 2 describes the Film Industry. Sections 3 and 4 describe the data and the empirical strategy. Section 5 presents the results 2



Our paper is also related to a vast literature that estimates demand for motion pictures and studies the impact of various policy, economic, and social changes, such as the introduction of TVs and VCRs, or a change in copyright laws. Regarding demand for motion pictures, see Corts (2001), Nelson et al. (2001), Davis (2006a,b), Einav (2007), Moul (2007), Walls (2008b,a), and Takahashi (2015). Regarding aggregate patterns of cinema demand and supply and its impact on different outcomes of interest, see McKenzie (2012) for a survey.
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and Section 6 concludes the paper.
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Description of the Industry



The film industry generated 28.2 billion U.S. dollars in revenues in the United States in 2014 and worldwide revenues are expected to grow from 88.3 billion U.S. dollars in 2013 to 110.1 billion in 2018. The film industry is therefore one of the biggest players in the broader entertainment sector.3 In the film industry, one can identify three primary roles: producers, distributors, and exhibitors. The industry is composed of a large number of producers and a small number of distributors, with a prominent group of distributors controlling much of the movies and competing actively in the marketplace. Finally, exhibition is a retail business typically separated from production and distribution (Natividad, 2013). Distributors are responsible for determining the movies to release, setting release dates, deciding the scope and locations of the release, negotiating contracts with exhibitors, designing national advertisement campaigns, and choosing the termination date of screening of the movie (Einav, 2007). Distribution arrangements between producers and distributors take one of five basic forms: in-house production/distribution, production-financing/distribution agreements, negative pickups, acquisition deals, and rent-a-distributor deals. These arrangements involve decreasing levels of financial involvement from a large-scale distributor, which becomes involved at a subsequently later stage of the production process (Corts, 2001). Empirical evidence suggests that more complex vertical structures between producers and distributors generally do not achieve efficient outcomes, and that divisionalized firms generally act like integrated firms, not like competitors (Corts, 2001). Exhibition is the retail branch of the film industry. Exhibitors, to some degree, decide how films are programmed, promoted, and presented to the public. The contracts 3



Source: www.statista.com.
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between distributors and exhibitors are negotiated between the two parts (Corts, 2001). The vast majority of advertising expenditure is undertaken by the film distributors rather than by the exhibitors. Economic organization and regulation in the film industry is still shaped by events that took place in the United States in the first half of the twentieth century. In the late 1930s, five of the major U.S. studios were accused of attempting to eliminate the remaining independent studios using tactics such as price fixing and restricting supply. This yielded a series of antitrust actions by the Department of Justice that ultimately led the Supreme Court to radically change the structure and practices of the industry, in 1948, through the Paramount Antitrust and Consent Decrees. In these decrees, the studio/distributors were ordered to divest of their cinema interests and change a number of their business practices. The courts banned integration between distribution and exhibition and banned terms in contracts that implied integration. The courts also banned certain methods for allocating films, including block-booking and blind-selling, requiring features to be licensed individually to a wider group of exhibitors, one theater at a time. Long-term relationships, franchises, multiple-film licenses, and admission price fixing were also forbidden (Gil, 2010; McKenzie, 2012; Gil and Lafontaine, 2012; Gil, 2015). These regulations are still followed nowadays for most of the countries in our sample. Finally, the industry remains largely vertically disintegrated with no monopolization of the vital input. Moreover, distributors license films essentially on a film-by-film and theater-by-theater basis ‘on the merits’ (Davis, 2006a).
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Data



To study how the expansion of the Internet and the development of broadband affected the movie-theater industry, we combine information from different sources. First, we collected the information on gross revenues, release date, and distributor
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for movies released in 28 countries over the period 2002-2014 from the Box Office Mojo website.4 For movies released in the United States, this website also provides information regarding the genre, MPAA rating, and production budget of the movies. The website does not provide this information for movies that were released in other countries but not in the United States. In these cases, we obtained the missing information from the IMDB website.5 The Online Appendix describes the procedure for data construction and genre aggregation. Our final sample of movies and countries includes 67,636 observations. An observation corresponds to a movie released in a country in a year. The data about Internet and broadband penetration were obtained from the World Bank Indicators.6 Internet penetration is measured as the share of Internet users–where Internet users are people with access to the worldwide network. Broadband penetration is similarly measured as the share of fixed broadband Internet subscribers–people with a digital subscriber line, cable modem, or other high-speed technology. Finally, we collected a country-movie Internet-popularity index from Google Trends.7 These data correspond to a country-movie specific time series, collected for the period 2004-2014, as Google Trends data are available starting in 2004. We use these data to study how online consumer search affects market outcomes. Appendix C in the Online Appendix describes how we created this measure. Table 1 reports summary statistics for the different variables considered in estimation. The first panel considers movie-country-year triples and reports information on revenues and market shares. The table shows that, on average, revenues are $3.7 million (revenues are reported in U.S. dollars) and the average market share, considering the outside option, is 0.13 percent, though both variables have considerable dispersion. 4



http://www.boxofficemojo.com. http://www.imdb.com. 6 http://data.worldbank.org. 7 We used Massicotte and Eddelbuettel (2017) to collect the data from Google Trends. 5
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The second panel reports statistics at the Genre level and shows a pattern similar to that revealed in the first panel: though average market shares and revenues are relatively low (even more for the median), there is significant dispersion. Finally, the third panel reports information at the market level. The most interesting aspects of these data are related to Internet and broadband penetration. Indeed, while on average Internet penetration was 61 percent and broadband penetration was 19 percent, this hides an enormous degree of heterogeneity across countries and time.8 In particular, what is critical for our analysis is that at the beginning of our sample period, broadband penetration was low across all countries and close to zero in some of them. In addition, growth rates vary significantly across countries. Internet access follows a similar pattern, though the magnitudes are larger. Figure 1 displays the evolution of the share of Internet users and the share of fixed broadband Internet subscribers for the countries in our data over the period 20022014. The figure reveals a large variation in Internet utilization both across countries and over time. Indeed, while in 2002 the average Internet and broadband penetration rates were 43 and 4 users per 100 people, respectively, by 2014 these had increased to 74 and 27 users per 100 people, respectively. At the same time, adoption rates across countries follow very different patterns. Indeed, while the difference in broadband adoption between the country with the highest and lowest adoption rate increased over time (from 7 users per 100 people to 35 users per 100 people), the difference in Internet adoption between the countries with the highest and lowest penetration rates shows an inverted-U pattern, first increasing and later decreasing. Figure 1 further reveals an upward trend for both Internet measures. Yet there are important differences in the slope of the trends across countries and across penetration measures. Dispersion in Internet penetration falls over time with countries that start with low levels growing at higher rates. In fact, some countries that started with high levels, such as the United States, have an almost flat evolution in the last years, 8



Internet and broadband penetration are measured as the number of users that have access to the service per 100 people. For simplicity, in most of text we refer to this as percentages.
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with even slight decreases in penetration in some of these years. In contrast, almost all countries start with low levels of broadband subscribers and differences across countries have increased over time. That initial broadband penetration is low across all countries is critical for identification as it is the development and expansion of broadband that allows us to identify the impact of high-speed technologies from that of Internet access. Figure 2a reports total revenues over the period 2002-2014 for the countries in our data. The figure shows a decline in revenues between 2002 and 2008 for most of the countries. After 2008, revenues remain essentially flat, with a slight increase in some years. The previous description is in clear contrast with the evolution of revenues for the United States. For the United States, we observe a large increase in revenues after 2005. Figure 2b reports the Herfindahl Index (HHI) computed at the market level. The HHI, a measure of concentration, is computed using market shares based on the revenues of each movie in each country-year. The figure shows that market concentration at the movie level is low for all countries, though it fell at the beginning of the sample period and remained unchanged afterwards, with the exception of 2008. Yet, it is important to note that Figure 2c reveals a substantial increase in the number of movies released between 2004 and 2008, followed by a decrease in 2008, suggesting that market shares became more disperse over time for countries other than the United States. Indeed, Panel (c) shows a remarkable increase in the number of movies released in the United States following 2009. Finally, in the Online Appendix we show that the most popular genres across the whole sample are Action, Animation, Comedy, and Sci-Fi, which represent more than 50 percent of the market (Figure G.1). The overall market shares of these genres (across all years and countires) were stable over the period 2002-2014 (Figure G.2a) and the same was true for genre concentration (Figure G.2b).
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Identification and Empirical Strategy



We evaluate the effects of Internet and broadband penetration using fixed-effects regressions. In principle, identification of the effects of Internet and broadband access on the movie-theater industry relies on the availability of longitudinal data and the significant differences in Internet and broadband utilization across geographic locations and time. Implicit in this identification strategy is the assumption that adoption of the Internet should be exogenous to the movie-theater industry. This assumption is valid as long as Internet penetration is not driven by the film industry. Because the share of local GDP represented by this industry in each country is relatively small, this exogeneity assumption is likely to hold. However, it is also true that the rate of Internet and broadband adoption in each country could be correlated with unobserved characteristics of that country’s population. If, in turn, these characteristics also affect demand for entertainment, then neither Internet nor broadband adoption would be exogenous. In other words, while, for example, streaming was not as popular during our sample period as it is today, better Internet access in the form of broadband connectivity allows consumers to choose other types of online entertainment as well (i.e., online games). Hence, better Internet access may be correlated with unobserved consumer tastes for consumption of online content, which would negatively affect demand for movies at movie theaters, even in the absence of streaming and piracy. As with Internet adoption, this means that adoption of broadband would be correlated with consumer unobservable characteristics, making the exogeneity assumption invalid. To take these concerns into account, we proceed in two ways. First, we use the structure of our data to control for a number of unobservables. Indeed, because we use a panel of countries, we can use the structure of the data to control for countryspecific time-invariant unobservables. That is, as long as country-specific unobserved characteristics are time invariant, the structure of the data allows us to control for persistent differences across countries. Furthermore, we also use the structure of the 11



data to control for common shocks that may affect the industry across all countries (i.e., the 2007-2008 Writers Guild of America Strike). In addition, though both Internet and broadband penetration changed across countries at different rates, the overall trend is increasing. This suggests that the inclusion of time trends, to control for other changes that may be correlated with Internet and broadband penetration, may be critical. For this reason, in all regressions we have included quadratic countryspecific trends.9 Finally, in all regressions we also include each country’s GDP growth and unemployment rate to capture the overall effect of economic conditions on the movie-theater industry. These variables allow us to control for fluctuations in demand that may affect profitability of the movie industry and may be correlated with Internet and broadband adoption. Second, though using the structure of the data to control for time-invariant unobservables is important, it may not be enough if there are country-specific time-varying unobservables that may affect the decision of how much online and offline content to consume. In other words, neither the time trends, nor the country fixed effects would be able to capture time-varying unobservables that may affect demand for movies at movie theaters (or for online/offline entertainment more in general). We take this into account in two ways. First, the inclusion of both GDP growth and the unemployment rate allows us to control for country-specific economic conditions that may affect overall demand for entertainment. In addition, we also follow an instrumental-variables approach and instrument for the potential endogeneity of Internet and broadband penetration in each country-year using the average of these penetration measures across all other countries in the same year (which means that there is both crosssectional and time series variation in our instruments). These instruments are valid as they represent the evolution of technology over our sample period, which is likely to impact the degree of substitution between online and offline entertainment. We show below that our instruments satisfy standard validity and relevance requirements. 9



We have included quadratic trends to take into account the natural upper and lower bound on our penetration measures.
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For this reason, we focus our discussion of the results on the instrumental variables specifications. In terms of specifications, our baseline regressions are fixed-effects regressions of the form Yct = αc + θt + γf (Internetct ) + βXct + ǫct ,



(1)



and at the country-movie (or country-genre) level the estimated model is Ycjt = αc + µj + θt + γf (Internetct ) + βXcjt + ǫcjt ,



(2)



where c indexes country, t indexes time (year), and j indexes a movie (or genre). Xc(j)t includes observable characteristics such as macro-economic conditions (e.g., GDP growth and the unemployment rate). Our empirical strategy is therefore based on the evaluation of within country and genre changes over time, which allows us to control for time-invariant observable and unobservable country- and genre-specific characteristics. In most of our analysis, the variables of interest are in the vector Internetct , which includes the share of both Internet users and broadband subscribers. In our regressions we consider linear specifications for the effects of these measures on the outcomes of interest. We have also estimated all specifications using linear and quadratic terms (to consider more flexible implementations), but the quadratic terms are always insignificant and have little impact on the estimated parameters of the linear terms. Finally, we also study how Internet-search popularity is related to market outcomes. Indeed, in part of the analysis we replace our Internet and broadband penetration measures by a movie-country specific popularity measure that we collected from Google Trends. We include this variable because it is likely to be driven by consumer-search behavior, which allows us to focus part of the analysis exclusively on a demand-side response to an environment with increasing Internet access. We evaluate the effects of the Internet on four dimensions: (i) movie box office
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performance, (ii) market structure, (iii) product variety, and (iv) release date. For movie box-office performance we look at (a) market revenues and (b) the market share of each movie.10 For market concentration we look at the market HHI. For product variety we look at (a) the number of movies released by country, (b) genre HHI, (c) total revenues by genre, and (d) genre market shares. Finally, we report robust standard errors that are clustered at the country level to allow for heteroskedasticity and arbitrary within correlation (Bertrand et al., 2004).



5



Results



5.1 5.1.1



Economic Performance and Market Concentration Internet and Broadband Penetration



We start this section exploring how Internet and broadband access affected the movie theater industry. Table 2 reports our first set of findings. These refer to the impact of both Internet and broadband penetration on three outcomes that allow us to study how the Internet affected competition and economic performance of the movie-theater industry: total market revenues, market shares, and concentration. The first and third of these variables are measured at the country-year level, while the second one is measured at the movie-country-year level. We estimate the impact of Internet and broadband penetration of each outcome variable in two ways. We first report OLS regressions that assume both Internet and broadband to be exogenous. We then report a second set of regressions in which we do not make this assumption and we instrument Internet and broadband access in 10



We follow Einav (2007) and calculate market shares for each movie as the ratio of annual revenues to the ticket price times the population size. This, in practice, introduces an outside option to consumers. Because of this, as population size varies across years, our measures of revenues and market shares are not perfectly correlated. If market shares were computed only based on realized revenues, then both measures would provide the same information. Finally, as we only have information for the annual price tickets in the United States, we use the average ticket price in the United States adjusted for PPP as our measure of ticket price for other countries.
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each country-year with the average Internet and broadband penetration rates across all other countries in the same year. For this reason, and because the differences between the two sets of estimates are minor, we describe our results using the estimates associated with the IV specifications. Also, in all specifications we include other controls such as GDP growth and the unemployment rate and allow for year and country fixed effects and a country-specific quadratic trend. Column 2 in Table 2 reports the estimated coefficients associated with Equation 1, when the outcome variable is the natural logarithm of total market revenues, with a market defined as a country-year pair. The results show that a one percentagepoint increase in the share of broadband subscribers is associated with a 1.3 percent reduction in revenues. At the mean level of revenues, this is equivalent to a 3.6 million U.S. dollars decrease in revenues. In Table D.1 in the Online Appendix we also report the results using standardized covariates. In this case, a one standarddeviation increase in broadband penetration decreases market revenues by 15 percent ($41 million). At the same time, we find no effect of Internet penetration on total market revenues. This suggests that the negative effects associated to broadband access (from the perspective of movie theaters) dominates. As mentioned before, examples of consumer behavior that would lead to this decrease in revenues when broadband access increases are online streaming, piracy, and substitution to other forms of online entertainment. Column 4 reports our findings on the impact of Internet and broadband penetration on movie market shares. In this case, we find no evidence of either Internet or broadband access affecting market shares. Finally, column 6 presents our findings associated with the impact of the Internet on market concentration. We measure market concentration using the Herfindahl Index. The results tell an interesting story. In this case, different from what we find in column 2, we find no evidence of broadband access having any impact on market
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concentration. At the same time, the results now show that market concentration increases with Internet access. Specifically, a one percent increase in Internet access is associated with a 1.4 percentage-point increase in the HHI, which is equivalent to a reduction of 0.7 movies per year.11 The findings we reported above are consistent with Internet penetration increasing market concentration and broadband penetration decreasing movie-theater revenues at the market level. Though these findings are puzzling, there are ways to reconcile them. Indeed, Internet access increasing concentration is consistent with both studios doing online advertising selectively for some movies and consumers accessing information about movies more easily. As consumers shift to watch either the advertised movies or to movies that they believe are a better match for their preferences, market concentration will increase. If market size does not increase, this is purely a businessstealing effect. If market size does increase, but the increase is mostly captured by few movies, market concentration would increase as well. At the same time, that increasing broadband access decreases total market revenues (at movie theaters) suggests that at least some movies suffer from consumers switching to streaming, piracy, or other forms of online entertainment. This suggests that, even if some movies capture a bigger fraction of the market because of, for example, online advertising, the losses in revenues of the rest of the movies more than dominate the increase in revenues of the most popular movies. This means that the result we presented above must hide significant heterogeneity across movies. For this reason, we now turn our attention to study how both Internet and broadband access affect the movie-theater industry depending on the popularity of each movie. To do this, we first focus on the ten most popular movies in each country-year (based on revenues) and then we look at the entire distribution of movies for each country-year. Table 3 reports the estimates of the impact of both Internet and broadband access on the revenues and market shares of the ten most popular movies in each country11



We use the “equivalent number of firms” property of the Herfindahl Index to compute this number.
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year. As before, odd-numbered columns report estimates from OLS regressions and even-numbered columns report estimates from two-stage least-squared regressions. Because the results are very similar, we focus our discussion on the estimates reported in even-numbered columns. The estimates reported in Table 3 show a pattern that is consistent with the hypothesis suggested above. Indeed, columns 2, 4, and 6 show that Internet access is associated with higher revenues for the 10 most popular movies in each country, but this effect is entirely explained by the five most popular movies in each market. Indeed, when limiting the analysis to movies ranked between the sixth and tenth position, we find no effect of the Internet on revenues. On average, the results show that a one percentage-point increase in Internet access, increases revenues of movies in the top 5 by 1.2 percent. In standardized terms, a one standard-deviation increase in Internet penetration increases revenues of movies in the top 5 by 27 percent, equivalent to $18 million (see Table D.2 in the Online Appendix). On the other hand, we find that broadband access negatively affects movies ranked between the sixth and tenth position, but it has no impact on revenues of the five most popular movies in each country. Indeed, the results show that a one percentage-point increase in broadband access decreases revenues of movies ranked between the sixth and tenth position by 2.4 percent. In standardized terms, a one standard-deviation increase in broadband access reduces revenues of these movies by 27 percent (see Table D.2 in the Online Appendix). We obtain similar results when the dependent variable is the market share of the most popular movies. In this case, we find that a one percentage-point increase in Internet access increases the market share of the most popular movies by 1.3 percent, while it has no effect on the share of slightly less popular movies. At the same time, increasing broadband access by 1 percent decreases the share of movies ranked between the 6 and tenth position by 3.3 percent, without affecting the share of the most popular movies (though the estimated coefficient is negative).
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These results, consistent with those reported above, suggest that movie theaters do not suffer from competition of online alternatives (i.e., streaming, piracy, or games) for the most popular movies, but they do suffer from those alternatives for movies that are slightly less popular. At the same time, the results regarding the impact of Internet access show that the most popular movies benefit from increasing access, suggesting that, for example, online advertising may be effective in increasing demand for these movies. Finally, in Table E.1, in the Online Appendix, we show that we find similar results when instead of including both penetration measures in the analysis, these are considered separately. We now turn to study whether the findings just reported are common across the entire distribution of movies. That is, this time we look at all movies released in each country-year rather than just the ten most popular ones. To do this, we repeat estimation as before, but in each regression we look at a different set of movies, classified depending on their location in the revenue distribution in each country. As before, we focus our discussion on the IV regressions. The results, reported in Table 4 and Table 5, show similar findings to those reported above. First, we find that only movies in the top one percent of the revenue distribution benefit from Internet access. In this case, a one percentage-point increase in Internet access increases revenues by 3.3 percent. Interestingly, movies in other percentiles are not affected by Internet access at all. Second, movies ranked in the 95th and 99th percentile are negatively affected by broadband penetration. That is, revenues of popular movies, but not of the most popular ones, decrease when broadband penetration increases. In this case, we find that a one percentage-point increase in broadband access decreases revenues of movies in the 99th percentile by 3.1 percent and it decreases revenues of movies in the 95th percentile by 3.7 percent. Again, we find no effect on either movies in the top one percent or on movies below the 95th percentile. We find similar results when studying how market shares are affected by both



18



Internet and broadband penetration. That is, Internet penetration is positively associated with the market share of movies in the top one percent of the revenue distribution, but it has no effect on less popular movies. On the other hand, increasing broadband access decreases the market share of movies in the 95th and 99th percentile of the distribution of revenues but it has no effect on any other percentile. For this reason, we interpret our findings as being consistent with the hypothesis described above, meaning that studios may effectively use online advertising to increase demand for some movies (blockbusters) and consumers may access information about the movies more easily. On the other hand, movies that are slightly less popular than blockbusters seem to suffer from online competitors associated with better Internet access. Because streaming was not massive during our sample period, we tend to favor piracy and substitution to other forms of online entertainment, such as online gaming, as the reason why revenues of these movies decreased as broadband access increased. Finally, in sections E and F, in the Online Appendix, we report estimates for a number of specifications that study the robustness of our results. In these regressions, we study how including one penetration measure at time, as well as not including economic controls, affect our estimates. Our findings remain robust to these alternative specifications. 5.1.2



Internet Popularity



The results presented above suggest that Internet access and the quality of such access have different effects on the movie-theater industry. We have also shown that the effects are concentrated in the most popular movies in each country. The data we have used so far, however, is limited in the sense that there is no within country-year variation in our measures of Internet and broadband penetration, as these are common across movies within a country-year pair. For this reason, we now introduce a new dataset that allows us to study how Internet-search popularity affects performance
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in the movie-theater industry. This is important because Internet-search popularity is driven by consumers, which allows us to quantify the overall effect of consumer search on market outcomes. To do this, we use a novel dataset collected from Google Trends. We collected what Google Trends calls “Interest over time”, a country-movie specific time series of Internet-search popularity. Because of how Google reports this variable, every country-movie popularity measure ranges between 0 and 100, with 100 representing the week or month (depending on the country) when that search term was searched most often. Because our revenue data is at the year level, we use the median popularity in the year when a movie is released in a specific country as our measure of Internet-search popularity. The main benefits of using Google Trends data are that it is entirely driven by consumer search behavior and it allows us to have within country-year variation in Internet-search popularity. However, it does have a drawback: this data does not allow us to decompose the effect of the Internet into, for example, an individual searching for information about a movie (i.e., to watch a trailer) and an individual searching for download options for the same movie. Hence, our Internet popularity measure allows us to measure how Internet-search popularity is related to revenues but it does not allow us to clearly identify the underlying mechanism. Because of the reasons described above, in this section we focus our attention on how Internet search popularity is related to movie revenues. Rather than focusing on Total Market Revenues as we did above, we use within country-year variation in Internet-search popularity and study how this popularity is related to movie revenues. The results are reported in Table 6. As before, we report both OLS and IV regressions. In both specifications, the Internet-popularity measure is standardized to facilitate interpretation. The results show that regardless of the specification, Internet-search decreases movie revenues. Indeed, a one-standard deviation increase in Internet-search popularity decreases revenues between 14 and 26 percent depending on the specification. Because Internet-search popularity is driven by consumer search
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behavior, this finding is consistent with consumers searching for download options, rather than consumers searching for information about a movie. Because movies are not simultaneously available at movie theaters and for streaming, we tend to think of illegal downloads as the reason underlying our findings.



5.2



Number of Movies Released and Product Variety



We now turn our attention to the impact of the Internet on the number of movies released and on product variety (i.e., genre concentration). To do so, we estimate regressions similar to the ones presented above but we concentrate on a different set of outcome variables. We start our analysis studying whether Internet and broadband penetration had any impact on the number of movies released. Then, we turn our attention to the different genre and focus on revenues and shares measured at the genre level. The first two columns in Table 7 report the estimated coefficients for the case of the number movies released and show that we find no effect of either Internet or broadband penetration on the number of movies released. This means that the results reported above, in particular the increasing concentration, is not due to a smaller number of movies being released each year, but rather by the most popular movies being able to attract more customers. Similarly, columns 3 and 4 show that we find no impact of either Internet or broadband penetration on genre HHI (a measure of genre concentration). This result appears to be consistent with Figure G.2b that shows a relative stable evolution of genre HHI across different groups of countries. We now turn to study how Internet and broadband penetration affected both revenues and concentration separately across different genre. To do this, we first classify movies according to their genre and estimate a different set of parameters for each classification. That is, in these regressions, an observation is a genre-countryyear triple. In this case, we only report IV regressions for all specifications and we 21



cluster standard errors at the country level. Table 8 and Table 9 report the estimated coefficients associated with the effects of the Internet and broadband penetration on revenues and market shares, respectively, stratified by genre. Interestingly, we find significant and negative effects of broadband on revenues and shares of only two genre categories: Crime/Thriller and Drama. We also find a negative effect on two additional categories labeled “Other” and “No Genre”, that capture all movies of genres not included in the table and movies for which we were unable to find a suitable classification, respectively. For the remaining genres we do not find significant effects for either Internet or broadband penetration. Our results indicate that in the case of the Crime/Thriller category, a one percentagepoint increase in broadband access decreases revenues by 6.6 percent and market shares by 7.6 percent. In the case of Drama, a one percentage-point increase in broadband access decreases revenues by 5.5 percent and market shares by 6.6 percent.



5.3



Release Date



We now turn to study whether either Internet or broadband access had any impact on when movies are released in each country. We believe this measure is interesting because, again, it is not clear how the expansion of the Internet should affect whether a movie is released in a country and when. Indeed, increasing Internet penetration may make it easier to release a movie in another country, as the distributor may benefit from a global campaign of online advertising. Moreover, this effect may lead a distributor to postpone the release of a movie to a later date, waiting for advertising to have its maximum effect over the population. At the same time, conditional on releasing a movie in another country, the longer the time between release in the original country and the country of interest, the higher the likelihood that either the movie will suffer from piracy or that it may have to compete with new movies being released (Danaher and Waldfogel, 2012). To take this into account, we proceed in two stages. We first study if either 22



Internet or broadband access have any impact on whether a movie is released in a country different from the United States within a year from the moment it was released in the United States. Then, we study whether Internet or broadband access affect the number of days it takes for movies to be released in countries different from the United States relative their release in the United States. Our first set of results is reported in Table 10. In this table, we estimate a fixedeffect logit model of the probability of a movie being released in a country within one year of its release in the U.S., for two different samples. In Column 1, the sample corresponds to all possible combinations of movies and countries, regardless of whether specific movies were ever released in a particular country. Then, in Column 2, we restrict the sample to the movies that were released in each country and the dependent variable distinguishes those movies that were released abroad within a year of their release in the U.S. and those that were not. The results reported in the first column suggest that increasing either Internet or broadband access decrease the probability of a movie being released abroad. However, the effect on the probability of release is economically irrelevant, as shown in Figure 3a and Figure 3b. On the other hand, the results reported in Column 2 tell a different story. Indeed, when restricting the analysis to movie-country combinations that are observed in the data, we can see that while increasing Internet access does not affect the probability of a movie being released abroad within a year from its release in the U.S. (Figure 3c), increasing broadband access increases this probability significantly. Finally, the magnitude of the effect is decreasing in the level of broadband penetration (Figure 3d). Regarding how Internet and broadband access affect the number of days between release in the U.S. and abroad, Table 11 shows some of the effects that we hypothesized above, but the effect, though statistically significant, is economically irrelevant. That is, we find that a one percentage-point increase in Internet penetration increases the lag between the time a movie is released in the U.S. and when it is released abroad by 0.67 days, consistent with a distributor postponing release in other countries to
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benefit, for example, from online advertising. However, the effect is rather small to be of any economic significance. Finally, we find no evidence of broadband affecting the the timing of release abroad relative to release in the U.S.



6



Conclusion



This paper studies how the development of the Internet and high-speed Internet access technologies, such as broadband, affected firm behavior and market outcomes in the movie-theater industry. We study this industry because the effects of the Internet on it are ex-ante ambiguous. On the one hand, the Internet lowers consumer search costs allowing for a better match between movies and consumers, it reduces the cost of advertising, and it allows firms to target specific segments of the market more effectively. On the other hand, broadband creates both alternative distribution channels, such as streaming, facilitates piracy, and it allows consumers to substitute to other online entertainment options such as online games, all of which reduce demand for watching movies at movie theaters. To determine how Internet and broadband access impact the movie-theater industry, we gathered data from 28 countries spanning 13 years and focus on the impact of the Internet on sales performance, market structure, product variety, and the timing of entry. We find that while an increase in Internet access has no effect on overall revenues, an increase in broadband access decreases revenues significantly. This result, however, hides the heterogeneity of the impact across movies with different popularity. Indeed, we find that while increases in Internet access are associated with increasing revenues and market shares of top movies (either the five most popular movies in each country-year or the movies in the top percentile of the respective distributions), there is no effect on less popular movies. At the same time, increases in broadband access decrease revenues and shares of movies that, though popular, are not the most popular ones (either movies ranked between the 6th and 10th position
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in the ranking of each country-year or movies in the 95th and 99th percentile of the respective distributions), while it does not affect the most popular movies. We interpret this finding as movies that are popular, but are not blockbusters, suffering from consumers substituting to other forms of online entertainment. Finally, our results have policy and managerial implications. On the policy side, our results inform policy makers about how policies that promote Internet and broadband access may affect business and generate effects that often work in opposite directions. For managers, our results show that while they may benefit from increasing Internet access as it allows them to more easily reach consumers, improving connecting speeds allows consumers to substitute to other products, both within the same industry and outside it, thus intensifying competition. Hence, our results shed light on the how Internet and broadband access force managers to face trade-offs that do not arise in the absence of high-speed Internet access.
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Tables Table 1: Summary Statistics Mean SD Min Max p25 Median p75 N Movie Characteristics Gross Revenues (000,000$) 3.72 17.15 0 749.77 0.05 0.28 1.48 67,636 Market Share 0.40 0.86 0 24.06 0.01 0.10 0.41 67,636 Market Share (with outside option) 0.13 0.33 0 13.42 0.00 0.03 0.12 67,636 Genre Characteristics Genre Market Share 9.40 7.61 0 43.10 2.94 7.93 14.43 2,905 Revenues Genre (000,000$) 86.54 262.71 0 3028.02 4.22 16.32 59.14 2,905 Market Characteristics Broadband penetration 19.36 11.22 0.22 41.02 9.42 20.80 28.05 273 Internet penetration 61.37 22.73 5.97 96.30 44.13 66.60 79.98 273 No. Movies Released 247.75 118.47 36.00 701.00 166.00 215.00 297.00 273 Ratio Genre to Movie 0.05 0.02 0.02 0.31 0.04 0.05 0.06 273 Market HHI 221.81 99.46 111.73 1410.12 167.20 203.23 249.08 273 Genre HHI 1555.17 196.36 1176.77 2397.15 1421.61 1520.45 1675.18 273 Revenues (000,000$) 920.90 2080.78 9.24 10957.09 103.52 204.18 885.52 273 GDP growth (%) 2.18 3.33 -10.89 15.24 0.66 2.19 3.68 273 Unemployment Rate (%) 7.39 4.10 0.70 26.30 4.40 7.10 9.20 273 Note: For Movie Characteristics an observation is a triple movie-country-year (67,636 observations). For Genre Characteristics an observation is a triple genre-market-year (2,905 observations). For Market Characteristics an observation is a pair country-year (273 observations). Market HHI is the sum of the square of the revenues share of each movie in each market; and Genre HHI is the sum of the square of revenues share of each genre in each market. Market Share is the ratio of the revenues of each movie in a market to the total revenues in that market. Market Share (with outside option) is the ratio of the revenues of each movie in a market to the ticket price times the population size.
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Table 2: Effect of the Internet on Revenues, Market Shares, and Concentration



Internet penetration Broadband penetration GDP Growth Unemployment rate Year FE Country FE Movie FE Country-specific trends Mean dependent variable N R2 / First-stage F (Broadband, Internet)



Total Revenues Market (1) (2) OLS 2SLS 0.00207 0.00151 (0.00429) (0.00412)



Market Share (3) (4) OLS 2SLS 0.00512 0.00519 (0.00477) (0.00693)



(5) OLS 0.0166*** (0.00443)



(6) 2SLS 0.0138*** (0.00360)



-0.0130* -0.0131** (0.00731) (0.00646) Yes Yes Yes Yes Yes Yes Yes Yes – – Yes Yes 5.616 5.616 273 273 0.998 19.15, 23.02



-0.0175 (0.0125) Yes Yes Yes Yes Yes Yes -8.041 67339 0.837



0.00539 (0.00890) Yes Yes Yes Yes – Yes 5.345 273 0.857



0.00215 (0.00784) Yes Yes Yes Yes – Yes 5.345 273 19.15, 23.02



-0.0120 (0.0188) Yes Yes Yes Yes Yes Yes -7.607 54024 28.89, 35.05



HHI



Note: Standard errors, clustered at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in columns (1) and (2) is the logarithm of market revenues (000,000$), in columns (3) and (4) is the logarithm of each movie market share, and in columns (5) and (6) is the logarithm of market HHI. Market revenues are the sum of gross revenues of all movies released in that market. Market Share is the ratio of the revenues of each movie to the ticket price times the population size. HHI is the sum of the square of the revenues share of each movie in each market. In columns (3) and (4) an observation is a triple movie-country-year. In the remaining columns an observation is a pair country-year. In all regressions, trends are quadratic. Columns (2), (4), and (6) use the average Broadband and Internet penetration rates in other countries as instruments for Broadband and Internet penetration in a specific country. First-stage F tests reported in the table.
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Table 3: Effect of the Internet on Top Movies Top 5 Internet penetration Broadband penetration GDP Growth Unemployment rate Year FE Country FE Country-specific trends Mean dependent variable N R2 /First-stage F



(1) 0.0125** (0.00606) -0.0107 (0.0104) Yes Yes Yes Yes Yes 4.133 273 0.991



(2) 0.0119** (0.00577)



Revenues Top 10 (3) (4) 0.0100* 0.00853* (0.00573) (0.00469)



Top 6 to 10 (5) (6) 0.00449 0.00186 (0.00628) (0.00503)



-0.00902 -0.0124 -0.0146** -0.0159** -0.0242*** (0.00978) (0.00781) (0.00724) (0.00739) (0.00812) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 4.133 4.576 4.576 3.537 3.537 273 273 273 273 273 19.15,23.02 0.994 19.15,23.02 0.995 19.15,23.02



Top 5 (7) 0.0149*** (0.00413)



(8) 0.0130** (0.00539)



-0.0170 (0.0124) Yes Yes Yes Yes Yes 1.821 273 0.945



-0.0175 (0.0135) Yes Yes Yes Yes Yes 1.821 273 19.15,23.02



Market Share Top 10 (9) (10) 0.0125*** 0.00964** (0.00326) (0.00391) -0.0186 (0.0116) Yes Yes Yes Yes Yes 2.264 273 0.961



-0.0231** (0.0116) Yes Yes Yes Yes Yes 2.264 273 19.15,23.02



Top 6 to 10 (11) (12) 0.00691* 0.00297 (0.00363) (0.00366) -0.0222 (0.0133) Yes Yes Yes Yes Yes 1.225 273 0.967



-0.0326*** (0.0117) Yes Yes Yes Yes Yes 1.225 273 19.15,23.02
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Note: Standard errors, clustered by country, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in columns (1) and (2) is the logarithm of total revenues of the 5 movies with the highest revenue in each market (000,000$). In columns (3) and (4) it is the logarithm of total revenues of the 10 movies with the highest revenue in each market (000,000$). In columns (5) and (6) it is the logarithm of total revenues of the 5 movies between the 6th and 10th highest revenue in each market (000,000$), including both extremes. Columns (7) to (12) use the logarithm of total market shares for different groups defined in the same way as in Columns (1) to (6). An observation is a pair country-year. In all regressions, trends are quadratic. Odd columns are estimated by OLS and even columns by 2SLS.



Table 4: Effect of the Internet on Revenues by Percentile



Internet penetration Broadband penetration GDP Growth Unemployment rate Year FE Country FE Country-specific trends Mean dependent variable N R2



Perc. 10 Perc. 20 Perc. 30 Perc. 40 Perc. 50 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) -0.0448 -0.0296 -0.0390 -0.0188 -0.0415 -0.0376 -0.0369 -0.0305 -0.0321 -0.0249 (0.0320) (0.0389) (0.0304) (0.0359) (0.0278) (0.0276) (0.0247) (0.0244) (0.0211) (0.0204)



Perc. 60 (11) (12) -0.0276 -0.0235 (0.0164) (0.0153)



-0.0161 0.0675 -0.0343 0.0495 -0.0234 0.0175 -0.0227 0.0184 -0.0206 0.0134 -0.0239* 0.000996 (0.0418) (0.0636) (0.0421) (0.0498) (0.0316) (0.0395) (0.0293) (0.0287) (0.0181) (0.0215) (0.0120) (0.0152) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes -1.531 -1.531 -0.334 -0.334 0.434 0.434 1.062 1.062 1.639 1.639 2.186 2.186 273 273 273 273 273 273 273 273 273 273 273 273 0.887 0.883 0.907 0.902 0.928 0.927 0.950 0.949 0.967 0.966 0.981 0.980



32 Internet penetration Broadband penetration GDP Growth Unemployment rate Year FE Country FE Country-specific trends Mean dependent variable N R2



Perc. 70 Perc. 80 Perc. 90 Perc. 95 (13) (14) (15) (16) (17) (18) (19) (20) -0.0140 -0.0113 -0.0106 -0.00747 -0.00218 -0.000389 -0.000777 -0.00571 (0.0105) (0.0103) (0.00679) (0.00767) (0.00496) (0.00612) (0.00527) (0.00475)



Perc .99 (21) (22) 0.00295 0.00207 (0.00964) (0.00747)



-0.00991 0.00757 -0.0130 -0.00157 (0.00978) (0.0119) (0.00948) (0.00980) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 2.735 2.735 3.309 3.309 273 273 273 273 0.989 0.989 0.995 0.995



-0.0250* (0.0139) Yes Yes Yes Yes Yes 4.227 273 0.993



-0.0138 (0.0171) Yes Yes Yes Yes Yes 3.950 273 0.997



-0.0118 (0.0130) Yes Yes Yes Yes Yes 3.950 273 0.997



-0.0278* (0.0139) Yes Yes Yes Yes Yes 3.844 273 0.995



-0.0367** (0.0150) Yes Yes Yes Yes Yes 3.844 273 0.995



-0.0313** (0.0139) Yes Yes Yes Yes Yes 4.227 273 0.993



Perc. 100 (23) (24) 0.0350*** 0.0331*** (0.00981) (0.00975) 0.0339 (0.0249) Yes Yes Yes Yes Yes 3.512 272 0.973



0.0379 (0.0332) Yes Yes Yes Yes Yes 3.512 272 0.973



Note: Standard errors, clustered at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in each column is the logarithm of total revenues (000,000$) of all movies in the revenue-percentile indicated. An observation is a pair country-year. In all regressions, trends are quadratic. Odd columns are estimated by OLS and even columns by 2SLS. The first-stage F statistics of the first stage are 19.15 for broadband and 23.02 for Internet access.



Table 5: Effect of the Internet on Market Shares



Internet penetration Broadband penetration GDP Growth Unemployment rate Year FE Country FE Country-specific trends Mean dependent variable N R2



Perc. 10 Perc. 20 Perc. 30 Perc. 40 Perc. 50 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) -0.0424 -0.0285 -0.0366 -0.0177 -0.0390 -0.0365 -0.0344 -0.0294 -0.0296 -0.0238 (0.0317) (0.0379) (0.0305) (0.0350) (0.0277) (0.0270) (0.0247) (0.0237) (0.0211) (0.0198)



Perc. 60 (11) (12) -0.0251 -0.0224 (0.0170) (0.0149)



-0.0223 0.0590 -0.0405 0.0410 -0.0296 0.00903 -0.0289 0.00991 -0.0268 0.00491 -0.0302* -0.00745 (0.0455) (0.0643) (0.0460) (0.0510) (0.0362) (0.0415) (0.0325) (0.0304) (0.0213) (0.0223) (0.0157) (0.0157) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes -3.843 -3.843 -2.646 -2.646 -1.878 -1.878 -1.250 -1.250 -0.673 -0.673 -0.126 -0.126 273 273 273 273 273 273 273 273 273 273 273 273 0.907 0.904 0.906 0.902 0.915 0.914 0.930 0.929 0.941 0.940 0.950 0.950



33 Internet penetration Broadband penetration GDP Growth Unemployment rate Year FE Country FE Country-specific trends Mean dependent variable N R2



Perc. 70 (13) (14) -0.0116 -0.0102 (0.0110) (0.0106)



Perc. 80 Perc. 90 Perc. 95 (15) (16) (17) (18) (19) (20) -0.00820 -0.00636 0.000243 0.000717 0.00165 -0.00460 (0.00580) (0.00715) (0.00495) (0.00603) (0.00584) (0.00587)



Perc .99 (21) (22) 0.00538 0.00318 (0.00694) (0.00643)



-0.0161 -0.000877 (0.0141) (0.0148) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 0.423 0.423 273 273 0.958 0.957



-0.0192 (0.0137) Yes Yes Yes Yes Yes 0.997 273 0.972



-0.0312* (0.0153) Yes Yes Yes Yes Yes 1.915 273 0.968



-0.0100 (0.0141) Yes Yes Yes Yes Yes 0.997 273 0.972



-0.0200 (0.0185) Yes Yes Yes Yes Yes 1.638 273 0.976



-0.0202 (0.0156) Yes Yes Yes Yes Yes 1.638 273 0.976



-0.0340* (0.0175) Yes Yes Yes Yes Yes 1.532 273 0.972



-0.0451*** (0.0168) Yes Yes Yes Yes Yes 1.532 273 0.971



-0.0398** (0.0157) Yes Yes Yes Yes Yes 1.915 273 0.968



Perc. 100 (23) (24) 0.0374*** 0.0342*** (0.0110) (0.00971) 0.0277 (0.0272) Yes Yes Yes Yes Yes 1.190 272 0.876



0.0295 (0.0356) Yes Yes Yes Yes Yes 1.190 272 0.876



Note: Standard errors, clustered at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in each column is the logarithm of total market shares of all movies in the revenue-percentile indicated. An observation is a pair country-year. In all regressions, trends are quadratic. Odd columns are estimated by OLS and even columns by 2SLS. The first-stage F statistics of the first stage are 19.15 for broadband and 23.02 for Internet access.



Table 6: Effect of Internet-Search Popularity on Movie Revenues: Google Trends data



Internet-search popularity GDP Growth Unemployment rate Country FE Year FE Movie FE Country-specific trends Mean revenues (Millions of US$) N R2 F first stage



(1) (2) OLS 2SLS -0.148* -0.261*** (0.0815) (0.0876) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 9.02 10.27 12815 0.0732 -



8518 0.267 128.4



Note: Standard errors, clustered at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable is a the natural logarithm of movie revenues (revenues in dollars). An observation is a pair country-movie. Column 2 uses the average Internet-search popularity index in other countries to instrument for popularity in a given country.
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Table 7: Effect of the Internet on the Number of Movies and Genre Concentration



Internet penetration Broadband penetration GDP Growth Unemployment rate Country FE Year FE Country-specific trends Mean dependent variable N R2 / First-stage F (Broadband, Internet)



Number of movies (1) (2) OLS 2SLS 0.00924 0.00869 (0.00814) (0.00783)



Genre HHI (3) (4) OLS 2SLS 0.000254 -0.00292 (0.00236) (0.00233)



-0.00385 -0.0123 0.0106* 0.0120 (0.00969) (0.0107) (0.00607) (0.00919) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 5.414 5.414 7.342 7.342 273 273 273 273 0.965 19.15, 23.02 0.747 19.15, 23.02



Note: Standard errors, clustered at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, p < 0.01. The dependent variable in columns (1) and (2) is the logarithm of the number of movies released and in columns (3) and (4) is the logarithm of genre HHI. Genre HHI is the sum of the square of the revenues share of each genre in each market. An observation is a pair country-year. In all regressions, trends are quadratic. Columns (2) and (4) use the average Broadband and Internet penetration rates in other countries as instruments for Broadband and Internet penetration in a specific country. First-stage F tests reported in the table. ∗∗∗
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Table 8: Effects of Internet on Total Revenues of Each Genre



Action/Adventure Animation Comedy/Family Crime/Thriller Documentary Drama Horror No Genre Other Romance SciFi/Fantasy



Broadband penetration -0.0122 (0.0191) 0.00746 (0.0152) -0.00687 (0.0260) -0.0655*** (0.0142) 0.144 (0.119) -0.0553* (0.0283) -0.00935 (0.0180) -0.572* (0.319) -0.154** (0.0690) -0.00550 (0.0814) -0.00108 (0.0181)



Internet penetration 0.00242 (0.00839) -0.00367 (0.00548) 0.00782 (0.0157) -0.00463 (0.00973) 0.0934 (0.0584) -0.0186 (0.0145) -0.00142 (0.00880) 0.0518 (0.0667) -0.0241 (0.0332) 0.0511 (0.0386) 0.00572 (0.00503)



y¯ 3.985



First-stage F N R2 (Broadband, Internet) 273 0.993 19.15, 23.02



3.596



273 0.991



19.15, 23.02



3.547



273 0.981



19.15, 23.02



3.181



273 0.983



19.15, 23.02



0.270



250 0.811



22.19,17.74



3.129



273 0.977



19.15, 23.02



2.576



273 0.978



19.15, 23.02



-0.169 199 0.851



3.13, 26.24



1.899



272 0.874



19.12, 22.69



2.179



273 0.914



19.15, 23.02



3.696



273 0.988



19.15, 23.02



Note: Standard errors, clustered at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in all regressions is the logarithm of gross revenues. Each row includes only observations from the specified genre. An observation is a triple genre-country-year. The column denoted by y¯ indicates the mean of the dependent variable. Regressions include a constant, controls for GDP growth and unemployment rate, and country, year fixed effects, and a country-specific quadratic trend. All specifications are estimated by 2SLS.
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Table 9: Effects of the Internet on Total Shares of Each Genre



Action/Adventure Animation Comedy/Family Crime/Thriller Documentary Drama Horror No Genre Other Romance SciFi/Fantasy



Broadband penetration -0.0256 (0.0219) -0.00610 (0.0171) -0.0196 (0.0304) -0.0759*** (0.0220) 0.137 (0.120) -0.0658* (0.0352) -0.0232 (0.0255) -0.627** (0.320) -0.169*** (0.0635) -0.0190 (0.0781) -0.0267 (0.0248)



Internet penetration 0.00509 (0.00877) -0.000978 (0.00578) 0.0104 (0.0165) -0.00235 (0.0100) 0.0955 (0.0587) -0.0163 (0.0147) 0.00128 (0.0110) 0.0546 (0.0669) -0.0214 (0.0336) 0.0538 (0.0401) 0.00159 (0.00645)



First-stage F y¯ N R2 (Broadband, Internet) -2.471 271 0.981 18.92, 23.06 -2.863 271 0.980



18.92, 23.06



-2.908 271 0.967



18.92, 23.06



-3.276 271 0.967



18.92, 23.06



-6.259 248 0.751



21.86, 17.71



-3.328 271 0.959



18.92, 23.06



-3.879 271 0.952



18.92, 23.06



-6.796 198 0.869



3.13, 26.38



-4.574 270 0.815



18.90, 22.73



-4.275 271 0.829



18.03, 23.06



-2.758 271 0.972



18.92, 23.06



Note: Standard errors, clustered at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in all regressions is the logarithm of market shares. Each row includes only observations from the specified genre. An observation is a triple genre-country-year. The column denoted by y¯ indicates the mean of the dependent variable. Regressions include a constant, controls for GDP growth and unemployment rate, and country, year fixed effects, and a country-specific quadratic trend. All specifications are estimated by 2SLS.
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Table 10: Effects of Internet on whether a Movie is Released within a year in Another Country



Internet Penetration At Release Broadband Penetration At Release Country FE Movie FE Mean dependent variable N -(1/N)×Log likelihood



(1) -0.00390*** (0.00129)



(2) -0.00285 (0.00871)



-0.00843*** 0.0628*** (0.00236) (0.0152) Yes Yes Yes Yes 0.126 0.752 459902 6792 0.185 0.252



Note: Standard errors in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, p < 0.01. The estimated model is a Logit model estimated by Maximum Likelihood. The dependent variable is a dummy variable equal to 1 for whether a movie is released at another country within a year after its first release. An observation is a pair country-movie. In Column 1, the sample consists of all possible movie-country combinations, regardless of whether a movie was ever released in a specific country. In Columns 2,the sample consists only on movie-country combinations where movies were released at some point during our sample period. ∗∗∗
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Table 11: Effects of Internet on the Number of Days between Released in the U.S. and Abroad



Internet Penetration Broadband Penetration Inverse Mills Ratio GDP Growth Unemployment rate Country FE Movie FE Year FE Mean dependent variable N First-stage F (Broadband, Internet)



(1) -10.63 (16.35)



(2) 43.04** (20.15)



(3) 0.665** (0.249)



14.56 71.86*** -0.152 (22.75) (25.01) (0.238) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No No Yes 80.12 78.98 78.98 29014 28490 28490 (92.54,111.43) (33.83,50.04) (44.17,9.04)



Note: Standard errors, clustered at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable is a number of days since a movie was released in the US. An observation is a pair country-movie.
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Figure 1: Evolution of Internet and Broadband Penetration
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An observation is a pair country-year. Panel (a) reports the average share of Internet users, while panel (b) reports the average share of fixed broadband Internet subscribers. The solid line reports the average over all countries. The long-dashed line reports the average over countries with a mean share of Internet users (broadband subscribers) below the median share across all countries in this period. The long-dash-dotted line reports the average over countries with a mean share of Internet users (broadband subscribers) above the median share across all countries in this period. The dashed line reports the average over countries with a change in the share of Internet users (broadband subscribers) below the median change across all countries in this period. The dashdotted line reports the average over countries with a mean change in the share of Internet users (broadband subscribers) below the median share across all countries in this period. Finally, the short-dashed line reports the values for the United States.
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Figure 2: Evolution of Market Outcomes 4000
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(c) Number of movies released An observation is a pair country-year. Each line reports, for the group of countries specified, in panel (a) the annual gross revenues, in panel (b) the market HHI, and in panel (c) the number of movies released. The solid line reports the average over all countries. The long-dashed line reports the average over countries with a mean share of Internet users below the median share across all countries in this period. The long-dash-dotted line the average over countries with a mean share of Internet users above the median share of Internet users across all countries in this period. The short-dashed line reports the values for the United States. In panel (a) the left axis indicates the annual gross revenues for all countries except the United States, whereas the right axis indicates the annual gross revenues in the United States. In panel (c) the left axis indicates the number of movies released for all countries but the United States, whereas the right axis indicates the number of movies released in the United States.
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Effect on the probability of release within a year from release in the U.S.



Effect on the probability of release within a year from release in the U.S.



Figure 3: Marginal Effects of Internet and Broadband Access on The Probability of Release Abroad within a Year of Release in the U.S. 0
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(b) Broadband Penetration at Release Effect on the probability of release within a year from release in the U.S.
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The figure reports the marginal effects associated with increasing Internet and broadband access on the probability of a movie being released abroad within a year of its release in the U.S. The figures at the top correspond to the marginal effects of the first specification in Table 10, while the figures in the bottom correspond to the marginal effect of the second specification in the same table. The difference between the two specifications is the sample considered. In the first specification, the sample consists on all possible combinations of movies and countries, while in the second specification the sample is restricted to movie-country pairs observed in the data. The underlying model is a Fixed-Effect Logit model estimated by Maximum Likelihood.
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Online Appendix: Not For Publication The Effect of the Internet on Performance, Market Structure and Variety: Evidence from the Film Industry Fernando Luco



Mahnaz Parsanasab



Tiago Pires



A



Procedures to clean the data



Our dataset was constructed by combining information from different sources. We collected the information of gross revenues, release date and distributor for all movies released in 24 countries over the period 2002-2012 from the Box Office Mojo website.12 The data is not available for all countries during this period, so we get an unbalanced panel. For movies released in the United States this website also contains information regarding the genre, MPAA rating, and production budget of the movie, which we combine with the previous information both for movies released in the US and abroad. Some of the movies released in other countries were not released in the US and therefore the information for genre, MPAA rating, and production budget was not available from the Box Office Mojo website. In those cases, we obtained the missing information from the IMDB website.13 This procedure tries to guarantee some uniformity in the genre classification across movies, however the use of 2 different websites can always create some subjectivity. The data for the Internet measures was obtained from the world bank indicators.14 We consider two measures to evaluate the impact of the Internet: (i) the number of Internet users per 100 people–where Internet users are people with access to the worldwide network–and (ii) the fixed broadband Internet subscribers per 100 people– fixed broadband Internet subscribers are the number of subscribers with a digital line, cable modem, or other high-speed technology. The original data collected from the Box Office Mojo website includes 52,790 observations. An observation is a triple movie-country-year. To obtain a sample suitable for estimation we perform some procedures to clean the original data. First, we dropped observation from markets (i.e., pairs country-year) without Internet information (997 observations deleted). Second, we dropped movies without title information (6 observations dropped). 12



http://www.boxofficemojo.com http://www.imdb.com 14 http://data.worldbank.org 13



ii



We complement our data with price information15 for the United States. Table A.1 summarizes the countries in our final data. It further reports when the information for these countries is available and the total number of observations.



15



http://www.boxofficemojo.com/about/adjuster.htm
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Table A.1: Description of countries in the data



iv



Country Argentina Australia Belgium China Finland France Germany Hungary Italy Japan Mexico Netherlands New Zealand Norway Peru Philippines Poland Portugal Singapore Slovak Republic Slovenia South Korea Spain Sweden Thailand Turkey United States Uruguay



Years No.Observations 2002-2014 2,336 2005-2006;2008-2014 1,817 2007-2014 2,210 2007-2009;2013 257 2002-2005; 2007-2014 1,485 2002-2014 4,462 2002-2014 3,289 2008-2014 2002-2013 3,338 2002-2014 1,861 2002-2004; 2007-2014 2,310 2002-2014 2,156 2002-2014 2,394 2002-2014 1,894 2008-2014 2007-2011;2013-2014 953 2003-2014 1,549 2007-2014 1,396 2008-2014 2007-2014 699 2008-2014 553 2007-2014 2,178 2002-2014 3,909 2006-2014 1,248 2004-2014 1,644 2007-2014 1,599 2002-2004 6,250 2008-2012



Internet penetration (%) 28.11 71.67 66.00 22.60 83.67 70.68 78.00



Broadband penetration (%) 7.85 23.79 27.50 6.17 29.93 28.50 27.16



No. Movies 274 287 423 111 169 661 387



Revenues 123.015 811.995 201.463 535.302 71.380 1590.272 1098.219



44.53 75.40 21.71 87.42 72.03 90.57



18.83 23.66 6.46 35.17 21.39 32.44



356 239 327 284 234 220



881.682 1838.378 636.481 225.980 111.789 165.563



6.22 53.13 44.13



1.16 10.44 15.27



170 155 220



100.967 207.219 101.283



66.05 58.00 81.00 59.60 90.00 18.20 34.37 74.00



9.60 20.92 32.33 20.01 31.39 3.13 8.17 24.69



136 121 460 399 227 210 268 608



14.467 12.842 907.571 892.589 184.532 103.862 209.486 9698.513



Note: The information for share of Internet users, the share of broadband subscribers, the number of movies released and the total gross revenues in the market is for the year of 2008. Revenues are in millions of dollars. An observation is a triple movie-country-year.



B



Genre aggregation



In our analysis, we aggregate all possible combinations of different genres observed in the original data in a smaller subset of genres. We perform this aggregation for two main reasons. First, the Box Office Mojo website usually associates each movie to a single genre, but the IMDB website associates each movie to multiple genres. Combining and aggregating multiple genres in a single genre will help to compare the information from both websites. Second, in the original data we have a large number of genre combinations, which makes it difficult any evaluation related to this dimension. In particular, since for most of the genres combinations the number of observations is very small, then the statistical power of any analysis based on that genre definition would be very small. Our aggregation of genres consists of two steps . In the first step, for movies with more than one genre, we select one of them to characterize the genre of the movie. Table B.1 describes the criteria we use. For example, we classify the genre of a movie as “History” if it includes “History” as one of the genres and does not include “Animation” and “Biography” as one of the genres. So a movie classified as “History+Action” in the raw data will be re-classified as “History”. In the second step, we aggregate the genres in a smaller subset of genres. Table B.2 provides the criteria for that aggregation.
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Table B.1: Genre Aggregation Gender Animation Biography History Historical Documentary Horror Sci-Fi Fantasy Musical Thriller Mystery



Crime



War



Western



Adventure



Action



Romance



Drama



Family



Comedy



Does not include movies also considered as Animation Animation, Biography Animation, Biography, History Animation, Biography, History, Historical Animation, Biography, History,Historical, Documentary Animation, Biography, History, Historical, Documentary, Horror Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi, Fantasy, Animation, Biography, History,Historical, Documentary, Horror,Sci-Fi, Fantasy, Musical Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller, Mystery Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller, Mystery, Crime Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller, Mystery, Crime, War Animation, Biography, History, Historical, Documentary, Horror,Sci-Fi, Fantasy, Musical, Thriller, Mystery, Crime, War, Western Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller, Mystery, Crime, War, Western, Adventure Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller, Mystery, Crime, War, Western, Adventure, Action Animation, Biography, History, Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller, Mystery, Crime, War, Western, Adventure, Action, Romance Animation, Biography, History,Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller, Mystery, Crime, War, Western, Adventure, Action, Romance, Drama Animation, Biography, History,Historical, Documentary, Horror, Sci-Fi, Fantasy, Musical, Thriller, Mystery, Crime, War, Western, Adventure, Action, Romance, Drama, Family
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Table B.2: Genre Aggregation Gender Animation Documentary Drama Horror Romance Sci-Fi or Fantasy Crime/Thriller Action/Adventure Comedy/Family Other



Includes Animation Documentary Drama Horror Romance Sci-Fi and Fantasy Thriller, Mystery and Crime War, Western, Adventure, Action, Sport Comedy and Family Musical, Biography, History, Live Theater, Opera, Concert, Music, IMAX, Film Festival, Talk-Show
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C



Google Trends Data



The Master Dataset contains information for 67,636 country-movie pairs.



Each



country-movie pair has an observation for one year. We search for each of these movie-country pairs in Google Trends using Massicotte and Eddelbuettel (2017). For movie-country pairs different from the United States, this led to a dataset with 161,011 observations that consist of a movie-country specific time series of Internet-search popularity. The data has original and local titles for movies. This data consists of 12,735 unique country-original title-local title pairs, 12,566 unique country-original title pairs and 12,735 unique country-local title pairs. The discrepancy in countryoriginal title pairs and country-local title pairs is because some movies have multiple local titles. For example, the movie “Blindness” for Argentina has two local titles: “A ciegas” and “Ceguera.” For the United States, the dataset consists of with 90,580 observations, a combination of movie-specific time series. Once we limit the data to the release year of each movie, the data consists of 6,470 unique original titles. Hence, the maximum number of unique pairs that we obtained from Google Trends is 19,205. This means that, when merging the Google Trends data with the master dataset, we can (at most) match 19,205 observations. However, our merged file has 12,826 observations. Here we explain why we are unable to get a complete match. First, our initial matching process was done using Matchit in Stata. This resulted in very few matches as when searching in Google Trends part of the strings were lost. For example, a movie that in the master dataset appears as “Burn (2012(”, in Google Trends may appear as “Burn”. Additionally, any minor difference would result in not getting a match. For instance, “500 Days of Summer” would not be matched with “(500) Days of Summer.” Since exact matches would not have been possible for such cases, fuzzy match was employed using matchit and then we went through observations one-by-one to determine whether there was a match or not. After matching observations manually, a number of movies were not considered to have generated true matches, This happened for a number of reasons. First, it is viii



important to note that we have no Google Trends data for any movie released before 2004, as Google Trends data is reported starting that year. This means that we leave 5,810 observations prior to 2004 without a possible match. Second, some movies have multiple titles. For example, “Ponyo” is also known as “Ponyo on the Cliff by the Sea”, while “Nanny McPhee and the Big Bang” is also known as “Nanny McPhee Returns.” For these movies, it was easy to identify that these were the same movies, and as such, we were able to match some movies like these after searching on Google. However, it is possible that there were other such movies with their different titles not warranting a Google search. Finally, we also have a number of movies that had similar or identical local titles though they refer to completely different movies, and Google Trends was not able to distinguish between them. For example, “L’Italien” generated Google Trends data that refers to the movie “The Italian”, even though these are different movies. Figure C.1 reports the distribution of the final popularity measure for all movie-country combinations. Figure C.1: Distribution of Internet Popularity .2
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D



Main regressions with standardized covariates



Table D.1: Effect of the Internet on Revenues, Market Shares, and Concentration



Internet penetration Broadband penetration GDP growth Unemployment rate Year Fe Country FE Country-specific trends Mean dependent variable N First-stage F (Broadband, Internet)



Total Revenues Market (1) 0.0344 (0.0936)



Market Share (2) 0.111 (0.148)



HHI (3) 0.314*** (0.0818)



-0.147** (0.0725) Yes Yes Yes Yes Yes 5.616 273 19.15, 23.02



-0.130 (0.204) Yes Yes Yes Yes Yes -7.607 54024 28.89, 35.05



0.0241 (0.0879) Yes Yes Yes Yes Yes 5.345 273 19.15, 23.02



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in column (1) is the logarithm of market revenues (000,000$), in column (2) is the logarithm of each movie market share, and in column (3) is the logarithm of market HHI. Market revenues are the sum of gross revenues of all movies released in that market. Market Share is the ratio of the revenues of each movie to the ticket price times the population size. HHI is the sum of the square of the revenues share of each movie in each market. In column (2) an observation is a triple movie-country-year. In the remaining columns an observation is a pair country-year. In all regressions, trends are quadratic. Specifications (2) also includes movie fixed effects. All specifications use the average Broadband and Internet penetration rates in other countries as instruments for Broadband and Internet penetration in a specific country. Broadband and Internet access are standardized.
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Table D.2: Effect of the Internet on Superstars



Internet penetration Broadband penetration



xi



GDP growth Unemployment rate Year FE Country FE Country-specific trends Mean dependent variable N First-stage F



Revenues Top 10 (2) 0.194* (0.107)



Top 6 to 10 (3) 0.0422 (0.114)



-0.101 -0.164** (0.110) (0.0812) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 4.133 4.576 273 273 19.15,23.02 19.15,23.02



-0.271*** (0.0911) Yes Yes Yes Yes Yes 3.537 273 19.15,23.02



Top 5 (1) 0.271** (0.131)



Top 5 (4) 0.296** (0.122)



Market Share Top 10 Top 6 to 10 (5) (6) 0.219** 0.0674 (0.0888) (0.0832)



-0.196 -0.259** (0.152) (0.130) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 1.821 2.264 273 273 19.15,23.02 19.15,23.02



-0.366*** (0.132) Yes Yes Yes Yes Yes 1.225 273 19.15,23.02



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in column (1) is the logarithm of total revenues of the 5 movies with the highest revenue in each market (000,000$). In column (2) it is the logarithm of total revenues of the 10 movies with the highest revenue in each market (000,000$). In column (3) it is the logarithm of total revenues of the 5 movies between the 6th and 10th highest revenue in each market (000,000$), including both extremes. Columns (4) to (6) use the logarithm of total market shares for different groups defined in the same way as in Columns (1) to (3). An observation is a pair country-year. In all regressions, trends are quadratic. All specifications are estimated by 2SLS.



Table D.3: Effect of the Internet on Revenues by Percentile



Internet penetration Broadband penetration Mean dependent variable N



Percentile 10th 20th 30th 40th 50th 60th 70th (1) (2) (3) (4) (5) (6) (7) -0.673 -0.427 -0.854 -0.694 -0.566 -0.535 -0.256 (0.885) (0.815) (0.627) (0.554) (0.465) (0.347) (0.235)



80th (8) -0.170 (0.174)



90th (9) -0.00885 (0.139)



95th (10) -0.130 (0.108)



99th (11) 0.0471 (0.170)



0.757 0.555 0.196 0.206 0.150 0.0112 0.0849 -0.0176 (0.714) (0.559) (0.443) (0.322) (0.241) (0.170) (0.134) (0.110) -1.531 -0.334 0.434 1.062 1.639 2.186 2.735 3.309 273 273 273 273 273 273 273 273



-0.132 (0.146) 3.950 273



-0.411** -0.351** (0.169) (0.156) 3.844 4.227 273 273



100th (12) 0.752*** (0.222) 0.426 (0.372) 3.512 272



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in each column is the logarithm of total revenues (000,000$) of all movies in the revenue-percentile indicated. An observation is a pair country-year. All regressions include a constant, year fixed effects, unemployment rate, GDP growth, and a country-specific quadratic trend. All specifications are estimated by 2SLS.
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Table D.4: Effect of the Internet on Shares concentration



Internet penetration Broadband penetration Mean dependent variable N



10th 20th 30th 40th 50th (1) (2) (3) (4) (5) -0.648 -0.402 -0.829 -0.668 -0.541 (0.861) (0.796) (0.613) (0.539) (0.450)



Percentile 60th 70th (6) (7) -0.510 -0.231 (0.338) (0.241)



80th 90th (8) (9) -0.145 0.0163 (0.163) (0.137)



95th (10) -0.105 (0.133)



99th (11) 0.0722 (0.146)



0.662 0.460 0.101 0.111 0.0551 -0.0836 -0.00984 -0.112 -0.227 -0.506*** -0.446** (0.721) (0.572) (0.466) (0.341) (0.250) (0.177) (0.166) (0.158) (0.175) (0.188) (0.176) -3.843 -2.646 -1.878 -1.250 -0.673 -0.126 0.423 0.997 1.638 1.532 1.915 273 273 273 273 273 273 273 273 273 273 273



100th (12) 0.777*** (0.221) 0.331 (0.399) 1.190 272



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in each column is the logarithm of total market shares of all movies in the revenue-percentile indicated. An observation is a pair country-year. All regressions include a constant, year fixed effects, unemployment rate, GDP growth, and a country-specific quadratic trend. All specifications are estimated by 2SLS.
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E



Main Regressions with only one Internet measure Table E.1: Effect of the Internet on Revenues with One Internet Measure



Internet penetration Broadband penetration GDP Growth Unemployment rate Year FE Country FE Country-specific trends Mean dependent variable N First-stage F (Broadband, Internet)



Total Revenues Market (1) (2) 0.0007 (0.0046) -0.0130** (0.0064) Yes Yes Yes Yes Yes 5.616 273 24.65



Yes Yes Yes Yes Yes 5.616 273 18.38



Top 5 (3)



-0.0104 (0.0103) Yes Yes Yes Yes Yes 4.133 273 22.60



(4) 0.0106 (0.0065)



Yes Yes Yes Yes Yes 4.133 273 16.55



Top 10 (5)



-0.0160* (0.0086) Yes Yes Yes Yes Yes 4.576 273 22.60



(6) 0.0069 (0.0056)



Yes Yes Yes Yes Yes 4.576 273 16.55



Top 6-10 (7) (8) -0.0004 (0.00623) -0.0254*** (0.0093) Yes Yes Yes Yes Yes 3.537 273 22.60



Yes Yes Yes Yes Yes 3.537 273 16.55



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. In all columns the dependent variable corresponds to total revenues (000,000$) of a different sample of movies. In column (1), the sample corresponds to all movies. In column 2, the sample corresponds to the five movies with the highest revenue in each market. In column (3), the sample is the ten movies with the highest revenue in each market. Finally, in column (4), the sample is the 5 movies between the 6th and 10th highest revenue in each market. All specifications use the average Broadband and Internet penetration rates in other countries as instruments for Broadband and Internet penetration in a specific country. Broadband and Internet access are standardized.
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Table E.2: Effect of Internet Penetration on Revenues by Percentile



Internet Penetration GDP Growth Unemployment rate Country FE Year FE Country-specific trends Mean dependent variable N R2



Percentile 10th 20th 30th 40th 50th 60th 70th 80th 90th 95th 99th 100th (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) -0.0256 -0.0158 -0.0365 -0.0294 -0.0241 -0.0235 -0.0108 -0.00756 -0.00110 -0.00791 0.000192 0.0354*** (0.0405) (0.0361) (0.0274) (0.0238) (0.0199) (0.0150) (0.0102) (0.00792) (0.00677) (0.00511) (0.00788) (0.0107) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes -1.531 -0.334 0.434 1.062 1.639 2.186 2.735 3.309 3.950 3.844 4.227 3.512 273 273 273 273 273 273 273 273 273 273 273 272 18.38 18.38 18.38 18.38 18.38 18.38 18.38 18.38 18.38 18.38 18.38 18.38



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in each column is the logarithm of total revenues (000,000$) of all movies in the revenue-percentile indicated. An observation is a pair country-year. In all regressions trends are quadratic. All specifications are estimated by 2SLS.
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Table E.3: Effect of Broadband Penetration on Revenues by Percentile



Broadband Penetration GDP Growth Unemployment rate Country FE Year FE Country-specif trends Mean dependent variable N First-stage F



Percentile 10th 20th 30th 40th 50th 60th 70th 80th 90th 95th 99th 100th (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 0.0656 0.0483 0.0151 0.0164 0.0118 -0.000507 0.00685 -0.00204 -0.0118 -0.0370** -0.0312** 0.0400 (0.0599) (0.0473) (0.0351) (0.0256) (0.0197) (0.0152) (0.0135) (0.00998) (0.0131) (0.0146) (0.0137) (0.0287) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes -1.531 -0.334 0.434 1.062 1.639 2.186 2.735 3.309 3.950 3.844 4.227 3.512 273 273 273 273 273 273 273 273 273 273 273 272 24.65 24.65 24.65 24.65 24.65 24.65 24.65 24.65 24.65 24.65 24.65 24.65



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in each column is the logarithm of total revenues (000,000$) of all movies in the revenue-percentile indicated. An observation is a pair country-year. In all regressions trends are quadratic. All specifications are estimated by 2SLS.
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F



Main Regressions without Controls for Economic Conditions



Table F.1: Effect of the Internet on Revenues without Controls for Economic Conditions



Internet penetration Broadband penetration GDP Growth Unemployment rate Year FE Country FE Country-specific trends Mean dependent variable N First-stage F (Broadband, Internet)



Total Revenues Market (1) 0.0010 (0.0047) -0.0147* (0.0085) No No Yes Yes Yes 5.616 273 18.57, 20.03



Top 5 (2) 0.0112* (0.0059)



Top 10 (3) 0.0077 (0.0051)



Top 6-10 (4) 0.0009 (0.0057)



-0.0109 -0.0163* -0.0254*** (0.0121) (0.0095) (0.0093) No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes Yes 4.133 4.576 3.537 273 273 273 18.57, 20.03 18.57,20.03 18.57,20.03



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. In all columns the dependent variable corresponds to total revenues (000,000$) of a different sample of movies. In column (1), the sample corresponds to all movies. In column 2, the sample corresponds to the five movies with the highest revenue in each market. In column (3), the sample is the ten movies with the highest revenue in each market. Finally, in column (4), the sample is the 5 movies between the 6th and 10th highest revenue in each market. All specifications use the average Broadband and Internet penetration rates in other countries as instruments for Broadband and Internet penetration in a specific country. Broadband and Internet access are standardized.
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Table F.2: Effect of Broadband Penetration on Revenues by Percentile Without Economic Controls



Internet Penetration Broadband Penetration GDP Growth Unemployment rate Country FE Year FE Country-specif trends Mean dependent variable N First-stage F



10th 20th 30th 40th 50th (1) (2) (3) (4) (5) -0.0304 -0.0182 -0.0365 -0.0293 -0.0241 (0.0372) (0.0347) (0.0266) (0.0235) (0.0198)



60th (6) -0.0229 (0.0148)



Percentile 70th 80th 90th (7) (8) (9) -0.0107 -0.00767 -0.000252 (0.00995) (0.00777) (0.00622)



0.0608 0.0446 0.0128 0.0131 0.00923 -0.00220 0.00526 (0.0605) (0.0474) (0.0382) (0.0290) (0.0227) (0.0171) (0.0140) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes -1.531 -0.334 0.434 1.062 1.639 2.186 2.735 273 273 273 273 273 273 273 (18.57,20.03)



-0.00221 (0.0100) Yes Yes Yes Yes Yes 3.309 273



-0.0130 (0.0138) Yes Yes Yes Yes Yes 3.950 273



95th (10) -0.00689 (0.00590)



99th (11) 0.00113 (0.00791)



-0.0381** -0.0320** (0.0157) (0.0142) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 3.844 4.227 273 273



100th (12) 0.0324*** (0.0102) 0.0375 (0.0335) Yes Yes Yes Yes Yes 3.512 272



xviii



Note: Standard errors, cluster at the country level, in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. The dependent variable in each column is the logarithm of total revenues (000,000$) of all movies in the revenue-percentile indicated. An observation is a pair country-year. In all regressions trends are quadratic. All specifications are estimated by 2SLS.
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Additional Figures: Market Shares and Genre Concentration Figure G.1: Share of each Genre



Action/Adventure Animation Comedy/Family Crime/Thriller Documentary Drama Horror NoGenre Other Romance Sci−Fi or Fantasy



An observation is a triple movie-country-year.
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Figure G.2: Evolution of Shares of each Genre
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In the Panel (a), an observation is a triple genre-country-year and lines report the mean over countries. In Panel (b), the solid line reports the average over all countries. The long-dashed line reports the average over countries with a mean share of Internet users below the median share across all countries in this period. The long-dash-dotted line the average over countries with a mean share of Internet users above the median share of Internet users across all countries in this period. The short-dashed line reports the values for the United States.
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