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Abstract This paper explores new data sources on multilateral trade in films
among EU countries and with the USA in offline cinema and in online video-on-
demand distribution. We observe variations in trade patterns across countries and
films and explore how they affect cultural diversity. We find that the EU film market
is highly fragmented and cross-border film availability in cinema is low. We explore
different aspects of the cultural discount hypothesis by means of a standard Help-
man and Krugman (Market structure and foreign trade. Increasing returns, imper-
fect competition, and the international economy, MIT Press, Cambridge, 1985) trade
model with economies of scale and a two-stage Heckman (Econometrica 47(1):153—
161, 1979) estimation procedure. Our results show that cultural distance, success
in the home market and the size of the film budget influence trade of films between
countries. US films have a lower propensity to get into export markets, relative to
their success in the home market. Consumer demand for imported films is relatively
smaller in large EU economies, except for films imported from the USA that are
only marginally affected. We also show that trade patterns in online film distribu-
tion are not fundamentally different. As online distribution occurs downstream from
theatrical release, online distributors can benefit from cinema market experience to
make a better selection of films. This results in a lower impact of domestic market
shares on online trade patterns.
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1 Introduction

Helpman and Krugman (1985) argue that industries with high fixed costs benefiting
from economies of scale tend to be more competitive when they are located in large
home markets and face significant trade costs. Operating in a large home market
enables firms to maximize economies of scale, be more competitive and produce a
larger variety of products. That, in turn, will make industries based in larger econo-
mies more successful exporters, compared to those that export from smaller econo-
mies, and take a more than proportionate share of domestic markets in these smaller
economies.

The film industry fits the aforementioned characteristics. It has high fixed produc-
tion costs, benefits from economies of scale and faces significant trade costs related
to cultural distance. These characteristics would explain why film producers located
in the large US market dominate not only their home market, but also account for a
large market share in smaller countries.! A number of empirical studies have docu-
mented the application of the Helpman and Krugman (1985) model to film trade
and find evidence for the large- versus small-country effect. This may reduce the
supply of local cultural content in smaller countries and is often used as an argu-
ment in favour of film production subsidies in those countries. Marvasti (2000) and
Marvasti and Canterberry (2005) show that the predominance of US films grows
despite cultural and trade barriers. Oh (2001) explores the determinants of the share
of domestic films in total box office revenues (the self-sufficiency ratio) using a
panel of 14 countries over 7 years. He concludes that variations in self-sufficiency
can be explained primarily by box office revenue and some measure of cultural dis-
tance from the USA. Waterman and Lee (2005) show how EU film producers gradu-
ally lost their home market shares to US producers between the 1950s and 1990s.
Ferreira and Waldfogel (2013) attribute the loss of market share to the interaction
between economies of scale, larger export markets and improvements in film qual-
ity. Hanson and Xiang (2011) distinguish two sources of trade costs in film trade:
the cost of cultural distance between countries and fixed costs of market access in
a country. Meloni et al. (2014) use a two-stage estimation procedure to estimate the
drivers of US film exports. They find that product quality differences affect both the
number of films exported and revenue per export market.

The cultural discount hypothesis (Hoskins and Mirus 1988) adds another trade
cost element to the Helpman and Krugman (1985) model that is specific to cultural
goods. Cultural trade costs do not only depend on cultural distance between country
pairs, but may also vary across products that are traded between a specific coun-
try pair. Some films are less easy to understand in different cultures because there
are culture-specific elements in the narrative that cannot be translated. The cultural
discount hypothesis has been empirically explored by several authors. Hoskins and

! The conclusions from the economies of scale trade model go against a general finding in the inter-
national trade literature that buyers prefer goods produced in the home market (McCallum 1995). For
some cultural goods such as music, this home bias is found to be even stronger than for ordinary goods
(Gomez-Herrera and Martens 2015). But fixed production cost in music is much lower than in film.
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Mirus (1988), Hoskins and McFayden (1991) and Waterman (1998) presented evi-
dence in favour of the cultural discount hypothesis for the TV industry. Lee (2006)
uses differences between genres in US—Hong Kong film trade to measure if some
US genres are closer to Hong Kong culture than others. Lee (2008, 2009) analyses
the cultural discount on US film imports in East Asia. He shows that genres affect
box office receipts. For instance, he finds a negative relationship between drama
awards and box office receipts and this effect grows stronger with increasing cul-
tural distance from the USA. Walls and McKenzie (2012) quantify the cultural dis-
count factor in film trade between seven countries. In line with the Helpman and
Krugman (1985) model they find evidence that it benefits larger producer countries
who can relatively export more films compared to smaller countries. They show that
the supply of US films has responded to global demand as the relative size of the
US domestic market has decreased. Park (2015) finds an increasing trend of mov-
ies being imported into Australia from non-US countries. He attributes this fact to
changes in the composition of the population, which have affected consumer prefer-
ences and have reduced the cultural discount factor for films from some origins.

From a microeconomic perspective, economics of films is related both to the
characteristics of the film itself (McKenzie 2010) and to more general characteristics
of the media industry. Prag and Casavant (1994) show that budget, quality and stars
have a significant effect on film rentals, although only when advertising costs are
omitted. They use box office from 642 films released in USA. Chisholm et al. (2015)
explore the impact of sequels, advertising, theatre allocation, screens and cultural
distance. Ravid (1999) includes non-theatrical (offline video sales) film distribution
revenues in his study. He finds that general and parental guidance ratings play a role
in the financial success of a film. He shows that family films and sequels increase
revenues and rates of return. Elberse and Eliashberg (2003) use a sample of 164
films and find that screens are the main determinant of revenues. John et al. (2017)
show that the ability of directors has an impact on the profitability of a film. Accord-
ing to Eliashberg and Shugan (1997), critics could be interpreted either as an influ-
encer or as a predictor of success. Using a sample of US data from 1991 to 1992 on
weekly revenues, they find evidence of the predictor perspective. This topic has been
later on explored by a number of other authors (Basuroy et al. 2006; Reinstein and
Snyder 2005; Gemser et al. 2007). Having received an award also contributes posi-
tively to the success of a film (Nelson et al. 2001; Deuchert et al. 2005). Ratings of
consumers are also shown to play a role in performance (Liu 2006 and Chintagunta
et al. 2010). Finally, other factors as advertising (Moul 2008; Elberse and Eliash-
berg, 2003), allocation of theatre screens (Prieto-Rodriguez et al. 2015) or asym-
metry between past and future film releases (Gutierrez-Navratil 2014) also have an
impact on the performance of a given film.

Apart from Meloni et al. (2014) and Hanson and Xiang (2011), none of the film
trade studies mentioned makes a distinction between the probability that a film is
exported and the revenue per export market. They take the number of films traded
between a country pair as exogenously observed in the data and attribute differences
in film revenue between home and export markets to the cultural discount hypoth-
esis. Excluding films that are not traded may induce a non-random sample error or
selection bias in the analysis. In this paper we apply a two-stage Heckman (1979)
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estimation procedure to the Helpman and Krugman (1985) trade model to avoid
this problem. We control for cultural distance, country and genre fixed effects. This
helps us to disentangle three factors that play a role in film trade: fixed production
costs or the large- versus small-country effect, trade costs due to cultural distance
between country pairs, and film-specific cultural trade. This provides a more accu-
rate formulation of the cultural discount hypothesis and an empirical measurement
of each of its components.

Empirically, we use a rich dataset that traces film trade between 27 EU Member
States and the USA. Many previous studies were limited to US exports only or to
a smaller set of countries. The multilateral trade model enables us to compare the
relative exports performance across a range of smaller and larger economies and dis-
tinguish country- and film-level factors that play a role in that performance. We also
compare film trade patterns in offline (cinema) and online (digital video-on-demand)
film distribution, though the latter dataset is limited and permits only the estimation
of the first stage of the model (the extensive margin).

Our model and dataset confirm the validity of the Helpman and Krugman (1985)
trade model as well as the cultural discount hypothesis. The marginal propensity to
travel is larger for films produced in larger countries compared to films from smaller
countries. This applies both to US-EU trade and to trade between EU countries.
Cultural distance between country pairs, success in the home market and the size of
the film budget show the expected results at the extensive margin of trade (the num-
ber of films traded), except for US—-EU film exports. US films have a lower propen-
sity to get into export markets, relative to their success in the home market. Bigger
film budgets help them into export markets but the marginal return per USD invested
is lower compared to EU films in the EU market. We find supportive evidence for
the large- versus small-country fixed cost trade hypothesis. Large economies export
relatively more films. Consumer demand for imported films is relatively smaller in
large EU economies, except for films imported from the USA that are only margin-
ally affected. The propensity to travel across borders varies by genre, but is inversely
related to consumer demand for these genres.

The rest of the paper is structured as follows: Sect. 2 presents some descriptive
data on film production, trade, market fragmentation and cultural diversity in film,
for both online and offline film distribution channels in the EU. Section 3 shifts to
analytical mode and discusses an empirical trade model and the estimation results.
Section 4 concludes.

2 What is going on in film trade? Some descriptive statistics
2.1 Data

We use data from three sources. First, we take annual cinema screening data at the
film title level for the period 1996-2014 from the Lumigre database, collected by
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Fig. 1 Film production by country and year. Source: IMDb and authors’ calculations

the European Audiovisual Observatory.” Lumiére covers cinema in 38 countries. We
restrict the analysis to EU Member States only.” It contains 23,639 films that were
released in EU cinemas during the period 1996-2014. Apart from film titles, the data
contain information on producers and distributors and the number of admissions.

Second, we use a dataset on film titles available in online video-on-demand
(VoD) streaming services. It consists of the complete film catalogue (title, release
year, director) for 38 VoD websites in 10 EU Member States,”* resulting in a sample
size of 21,874 distinct film titles (see Table 5). Information on 6 Netflix country
catalogues in the EU was obtained from the Netflixable website.’

Third, we collected film data from IMDb, a worldwide online film database.® We
collect data on the total number of films produced’ by country and year, the country
of origin and year of production of each film, names of the producer, director and
major artists and their countries of origin, the production budget, consumer review
scores, etc. We match IMDb data with film titles in the Lumiére and VoD databases
(see Table 11 in Appendix).

2 The Lumiére database can be found at http:/lumiere.obs.coe.int/web/search/.
3 There are no data for Malta in Lumiére. We exclude Ireland from the analysis since data available are
not complete.
4 Austria, Belgium, France, Germany, Ireland, Italy, Netherlands, Poland, Slovenia and Spain. The data
were collected by Aniko Hannak and Christo Wilson, from the College of Computer and Information
Science at North-Eastern University, on behalf of the European Commission. Data can be made available
on request.
5 https://netflixable.com/.
% The data for IMDb were obtained from ftp://ftp.fu-berlin.de/pub/misc/movies/database/. They were
then imported to a relational database using the scripts that can be obtained here: https://imdbpy.sourc
eforge.io/.

The database can now be obtained using the instructions described here: http://www.imdb.com/inter
faces/.
7 IMDb contains several types of film material, incl. TV films and series, video material and short films.
We selected only standard feature films.
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Fig. 2 Worldwide revenue for films. Source: Mediamorphosis blog https://dwmw.wordpress.com/tag/
film-industry/

2.2 Film production, distribution and market fragmentation

Figure 1 shows how film production has rapidly increased over the period
1996-2014. Cumulative world feature film production8 reached about 91,000 titles
over the period 19962014 according to IMDb, the most comprehensive database
on films. About 40% of these films were produced in the USA and 30% in the EU.
Waldfogel (2016) argues that digitization of production and distribution has greatly
reduced costs and thereby enabled a boom in film production, despite stable or
declining revenues. Growth in production is not matched by growth in box office
revenue. US box office revenue has remained rather flat between 1.2 and 1.5 billion
USD per year over the same period. Admissions in the EU remained equally flat
ranging between 600 and 850 million EUR. Worldwide box office revenue continues
to grow but slower than film production. The contribution from downstream distri-
bution windows such as TV, DVD sales and rentals and, in recent years, digital VoD
distribution, has declined since 2005° (see Fig. 2). Around 60% of EU film produc-
tion and 26.2% of US film production make it into EU cinema (Table 1). Capac-
ity constraints in cinema screens create a bottleneck on film distribution. Some
EU countries manage to get a reasonable percentage of their film production into
the cinema circuit though, including France, Italy and some of the smaller Eastern
European producers where local film production started growing fast in the 1990s.

8 We restricted IMDb data to feature film productions with duration between 60" and 140’, suitable for
cinema audiences, in order to exclude short films and video clips, etc. Data on duration were obtained
from the ftp server of the Freie Universitidt de Berlin: ftp://ftp.fu-berlin.de/pub/misc/movies/database/
frozendata/.

9 According to statistics on the Mediamorphosis blog https://dwmw.wordpress.com/tag/film-industry/.
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Table 1 Film production

and availability in cinema
(1996-2014) Source: Films
produced from IMDb include
only cinema releases with
duration between 60’ and 140’;
film in cinema from Lumiére,
authors’ calculations. Runtimes
obtained from ftp://ftp.fu-berli
n.de/pub/misc/movies/database/
frozendata/)

651
Country  Films produced  Films in cinema % of films avail-
(IMDb) (Lumigre) able in cinema
#Films % #Films %
AUT 634 09 318 1.4 50.2
BEL 735 1.1 295 1.3 40.1
BGR 144 02 72 0.3 50.0
CYP 44 01 3 0.0 6.8
CZE 560 0.8 560 2.5 100.0
DEU 3812 5.6 1513 6.7 39.7
DNK 567 0.8 536 2.4 94.5
ESP 1928 2.8 1379 6.1 71.5
EST 90 0.1 90 04  100.0
FIN 458 0.7 338 1.5 73.8
FRA 4332 6.4 2801 12.4 64.7
GBR 3188 4.7 1530 6.8 48.0
GRC 522 08 96 0.4 18.4
HRV 161 02 59 0.3 36.6
HUN 479 0.7 240 1.1 50.1
ITA 2280 34 1517 6.7 66.5
LTU 57 0.1 28 0.1 49.1
LUX 129 02 11 0.0 8.5
LVA 58 0.1 47 0.2 81.0
NLD 923 1.4 471 2.1 51.0
POL 468 0.7 369 1.6 78.8
PRT 415 06 254 1.1 61.2
ROM 228 03 228 1.0 100.0
SVK 78 0.1 59 0.3 75.6
SVN 94 0.1 62 0.3 66.0
SWE 709 1.0 709 3.1  100.0
EU27 23,093 341 13,585 60.0 58.8
USA 19,848 293 5196 23.0 26.2
RoW 24,740 36.6 3856 17.0 15.6
Total 67,681 22,637 100.0 334

In order to get a complete picture of the number of films available to consum-
ers we combine local production and imports (in Table 2) for cinema (cumulative
1996-2014) and in Table 3 for online VoD distribution (snapshot for 2015 only).
The classification of films by countries of origin (production) and destination (con-
sumption) constitutes a bilateral trade matrix.

Larger economies have more films in the market. France has the largest number
of films in the EU market, with around 3000 titles in cinema and VoD, followed at
some distance by the UK, Germany, Italy and Spain. In the long tail we find smaller
countries, mostly in Eastern and Southern Europe, with less than one hundred films
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Table 4 Availability index by country of origin (Lumiére cinema)

# Countries where a  All films US films EU films Other films
film is available

1 11,841 52.3% 1511 29.1% 8161 59.5% 2229 57.8%
2 3357 14.8% 591 11.4% 2106 15.4% 674 17.5%
3 1515 6.7% 340 6.5% 910 6.6% 271 7.0%
4 866 3.8% 230 4.4% 503 3.7% 143 3.7%
5 648 2.9% 209 4.0% 323 2.4% 118 3.1%
6 483 2.1% 168 32% 248 1.8% 73 1.9%
7 373 1.6% 132 2.5% 198 1.4% 44 1.1%
8 348 1.5% 129 2.5% 171 1.2% 54 1.4%
9 270 1.2% 125 2.4% 110 0.8% 37 1.0%
10 259 1.1% 102 2.0% 130 0.9% 28 0.7%
11 219 1.0% 91 1.8% 99 0.7% 31 0.8%
12 231 1.0% 102 2.0% 98 0.7% 31 0.8%
13 195 0.9% 91 1.8% 86 0.6% 19 0.5%
14 202 0.9% 117 2.3% 70 0.5% 16 0.4%
15 216 1.0% 136 2.6% 68 0.5% 12 0.3%
16 180 0.8% 101 1.9% 68 0.5% 13 0.3%
17 167 0.7% 100 1.9% 52 0.4% 16 0.4%
18 161 0.7% 106 2.0% 50 0.4% 7 0.2%
19 184 0.8% 129 2.5% 48 0.4% 8 0.2%
20 197 0.9% 146 2.8% 43 0.3% 8 0.2%
21 171 0.8% 123 2.4% 43 0.3% 7 0.2%
22 178 0.8% 132 2.5% 41 0.3% 5 0.1%
23 181 0.8% 142 2.7% 32 0.2% 7 0.2%
24 136 0.6% 104 2.0% 29 0.2% 3 0.1%
25 46 0.2% 28 0.5% 16 0.1% 2 0.1%
26 13 0.1% 11 0.2% 2 0.0%

Total 22,637 5196 13,705 3856
Availability 152% 30.1% 10.9% 10.1%

Auvailability indicator is defined as the ratio of actual over potential availability of products from a coun-
try of origin in a country of destination. If the EU market were a perfectly open market, all digital media
products would be available in all 27 countries and the ratio would peak at 100%

in cinema and only a few dozen films in VoD. VoD services roll-out is more limited
in these countries compared to the rest of the EU. The most important source of
supply, both offline and online, is US-produced films that account for 40-50% of
all available films in cinema and VoD—Iless in France and Belgium and more in the
UK and a few smaller countries, which provides evidence for the cultural discount
hypothesis. Domestic films are the second most important source, or films produced
in countries with a shared language. This confirms once more that cultural proximity
is a major driver in markets for cultural goods, second only to US market dominance
(Gomez-Herrera and Martens 2015).
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Table 5 Availability index (VoD films)

# Countries All films EU films US films Other
# Films % # Films % # Films % # Films %

1 11,351 51.9 6319 60.3 3096 40.5 1936 51.7
2 5289 242 2345 224 1936 253 1008 26.9
3 2316 10.6 870 8.3 1040 13.6 406 10.8
4 1366 6.2 477 4.6 678 8.9 211 5.6
5 750 34 251 2.4 398 5.2 101 2.7
6 473 22 129 1.2 291 38 53 1.4
7 245 1.1 61 0.6 163 2.1 21 0.6
8 64 0.3 20 0.2 35 0.5 9 0.2
9 18 0.1 6 0.1 9 0.1 3 0.1
10 2 0.0 2 0.0 0.0 0.0
Total 21,874 10,480 7646 3748

Index 19.8 17.4 23.6 18.9

Auvailability indicator is defined as the ratio of actual over potential availability of products from a coun-
try of origin in a country of destination. If the EU market were a perfectly open market, all digital media
products would be available in all 27 countries and the ratio would peak at 100%

Tables 4 and 5 measure geographical market fragmentation in online and offline
film distribution. We define an availability indicator as the ratio of actual over poten-
tial availability of products from all countries of origin (CoO) in all countries of
destination (CoD). If the EU were a perfectly open and integrated market, all films
would be available in all countries and the ratio would peak at 100%. The overall
availability index for films in EU cinemas reaches 15.2% only. More than half of all
films are available in one country only. The data show a wide gap in geographical
distribution between US and EU films in the EU market—US films are nearly three
times more widely distributed in the EU than EU films. EU films turn out to be very
domestic products—nearly 60% is available in one country only, usually the country
of origin. We try to find out why this is so in Sect. 3 below.

Availability is somewhat better in VoD (20%), especially for EU films. Note that
US films are less widely distributed online than offline. Nevertheless, these figures
remain far below the 80% cross-border availability in digital music (Gomez-Herrera
and Martens 2015) or more than 95% availability in e-books (Batikas et al. 2015).
There is evidence that larger global VoD distribution platforms reduce geographical
market segmentation compared to smaller national VoD platforms. For instance, in
Netflix cross-border availability of films in EU is around 31% (Batikas et al. 2015).
Differences in availability may be related to differences in the underlying econom-
ics of cinema and VoD. Offline cinema is a sequential supply-side-driven business
model that limits the variety of films available to screen capacity. This rationing
allows cinemas to maximize revenue from price discrimination as first “window” in
the release sequence. The average age of film in cinema is about 1.5 years. Online
VoD distribution is usually the last window in the sequence, though this may start to
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change in large global VoD platforms.'? The average age of a film in VoD distribu-
tion is 7.6 years.!! VoD trades off age against variety. The largest VoD providers in
the EU have a catalogue size between 1000 films in Germany and 3200 in France.
Cinema distribution cannot match this variety in availability because of limits on the
number of screens.

2.3 Cultural diversity in film in the EU

Table 6 present some evidence in favour of the cultural discount actually helping
American films to dominate the world market. EU-produced films account for 44%
of all titles available in EU cinema over the period 1994-2014 but only 29% of all
admissions. US films account for only 45% of titles and 67% of admissions. One
important reason is that US films are more widely available in the EU than EU films.
US market reach in the EU is about three times the reach of EU films (last column
in Table 3). As a result, the EU lead in number of titles produced is eroded by higher
availability of US films in EU country markets.

However, US films also fetch a consumer demand premium in the EU market,
compared to EU films. The last four columns in Table 6 are calculated as the ratio
of supply over admissions (minus 1).!> That is a crude indicator of consumer prefer-
ences for films from different origins. A positive figure means consumers are more
interested in films from this origin than supply indicates (premium demand); a nega-
tive figure implies the reverse. Table 6 shows that, on average, domestic films and
US films fetch a consumer premium demand; films from other EU countries or else-
where in the world show a negative premium. Premiums vary considerably across
countries. A negative demand premium may be due to an oversupply of domestic
films, low quality perception and a genre composition that does not match consumer
preferences. Contrary to what the home bias hypothesis in international trade sug-
gests, we find that some countries have a fairly large negative premium on domes-
tic film including Portugal, Romania and Austria. More worryingly, large producers
like Spain and Germany show significant negative premiums on domestic film pro-
duction, while other large producers like Italy and France receive not positive (zero)
premium for their productions.

The bilateral trade matrices at the extensive (number of films) and intensive
(number of admissions) margins of trade (Tables 2 and 3) provide evidence for
the large- versus small-country effect of the cultural discount hypothesis or the

10 The sequence, time lags and duration of these distribution windows are regulated in several EU coun-
tries (Ranaivoson et al. 2014).

! Data on the age of films in cinema and VoD can be made available on request. Since we only have
cross-sectional VoD data for early 2015 we only know the age of a film at that moment in VoD screen-
ing, not the age at first VoD screening or the duration of VoD screening. For Netflix UK, for example, the
vast majority of films do not stay longer than 1 year in the catalogue (Batikas et al. 2015).

12 If we would have data on the number of screens on which a film is available in a country we could
build a more refined indicator of supply. However, that index of supply would be heavily correlated with
consumer demand because the number of screens would be a proxy for interest (demand). Our simple
approach avoids correlation between supply and demand.
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Table 7 Share of Top50 films

. . Country market  Share of top 50 films from
in total admissions. Source:

authors’ calculations All origins  Home USA  EU RoW
HRV 0.32 0.05 029 012 005
GRC 0.31 0.07 027 013 0.03
LUX 0.30 0.00 026 0.18 0.04
LTU 0.27 0.04 024 010 0.05
SVK 0.24 0.04 022 0.10 0.03
SVN 0.21 0.03 020 009 0.04
LVA 0.22 0.03 020 0.08 0.05
ROM 0.19 0.02 0.18  0.06 0.03
BGR 0.19 0.02 0.17  0.06 0.04
PRT 0.18 0.02 0.17  0.08 0.03
CZE 0.22 0.12 0.17  0.08 0.03
POL 0.22 0.13 0.16  0.07 0.03
EST 0.17 0.05 0.16 006 0.04
AUT 0.18 0.02 0.16  0.10 0.03
SWE 0.19 0.11 0.15 007 0.03
GBR 0.17 0.09 0.15 002 0.03
HUN 0.16 0.04 0.15 0.06  0.02
FIN 0.19 0.12 0.15 0.08  0.04
DEU 0.17 0.07 0.14 007 0.03
BEL 0.14 0.03 0.13 0.07  0.02
NLD 0.15 0.07 0.13 007 0.03
DNK 0.17 0.11 013  0.09 0.03
ESP 0.13 0.05 012 005 0.03
ITA 0.15 0.11 0.11 0.05  0.02
FRA 0.14 0.09 0.11 0.05  0.02
EU avg 0.19 0.06 0.17 008 0.03

equivalent wwmarket size effect in the Helpman and Krugman (1985) trade model.
Using the data in these tables, we find that larger domestic markets (in terms of num-
ber of domestic films produced) are positively correlated (0.58) with export market
reach (the average number of export markets to which a domestic film is exported).
Conversely, larger markets show relatively more domestic films (0.84) and import
relatively less films from other EU countries (—0.48) and from the USA (—0.11).
Note that the negative correlation between domestic market size and imports from
the USA is much weaker than for imports from other EU countries. Similarly, larger
domestic markets (in terms of number of admissions) have relatively larger audi-
ences for domestic films (0.56) and relatively smaller audiences for imported films
from other EU countries (—0.31). By contrast, domestic market size has little impact
on the relative audience size for films imported from the USA (—0.04).

Premium demand for US films is driven by box office hits and diminished by
competition. Table 7 shows that the Top50 films (1996-2014) from the USA have
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Table 8 Successful film
exporters. Source: authors’
calculations

Country % of domestic and exported Share of admissions in
admissions over total number  EU film production (%)
of admissions

Domestic (%)  Exports (%)

LUX 5 95 0.1
BEL 27 73 22
GBR 35 65 11.0
AUT 51 49 2.3
SVK 52 48 5.1
ROM 56 44 1.7
DNK 60 40 40
DEU 63 37 11.1
SWE 64 36 0.4
FIN 73 27 24
FRA 73 27 20.8
LVA 74 26 03
ESP 75 25 103
PRT 81 19 1.9
EST 81 19 0.6
GRC 81 19 0.7
HRV 82 18 04
BGR 83 17 0.5
HUN 83 17 1.8
ITA 87 13 11.1
CZE 87 13 4.1
SVN 92 8 04
NLD 93 7 34
POL 97 3 2.8
LTU 98 2 0.2
EUavg 62 38 100

a much higher EU market share than Top50 domestic EU films in that same mar-
ket. That, in turn, allows US producers to invest more in the next film production
and increase chances of reaching the Top50 again. However, these figures vary
substantially across countries. US films can reach up to a third of the total market
in smaller countries like Croatia, Greece, Latvia and Luxemburg. The number
and variety of films available in these countries is more limited, and consum-
ers converge on the most popular films. At the other end of the spectrum, larger
and more developed film markets like Germany, Belgium, France, Italy and Spain
offer a wider variety of titles and the market share of the Top50 is much smaller.
That lowers the market share of top-ranking US films as well. They face more
competing titles in the market, and consumers spread their film expenditure over
a larger number of titles.
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It is not all gloom though in the EU film industry. Some countries manage to gener-
ate considerable export revenue. Table 8 identifies successful EU film exporters, based
on the share of exports in total revenue. The export performance of the largest EU pro-
ducers is mixed. The UK does very well, making about two-thirds of its revenue in
export markets. That figure goes down to about a third for Germany and down to a
quarter for France and Spain, with large producer Italy closing the big league ranks at
13% only. The performance of smaller producers is spread out across the entire range,
with for instance Belgium, Austria and Slovakia doing well, mainly because they have
cultural and linguistic proximity with larger neighbouring country markets. That prox-
imity often comes with film distribution companies that span neighbouring markets
and facilitate trade. Having efficient distribution channels may be as important for the
promotion of film exports as having a shared culture.

3 Explaining the observed patterns of film trade
3.1 Methodology

The descriptive statistics in the previous section looked at film trade from various
angles and helped us to discover a number of patterns. However, we are still missing a
picture of the combined impact of all these factors on film trade. Moreover, we would
like to bring individual film characteristics into the analysis. To combine all this we
estimate a standard international trade model on these film data. We use a two-stage
Heckman model that separates the drivers of trade at the extensive margin (availability
of a film in a foreign country) and the intensive margin (consumer demand or admis-
sions per film). We estimate the model at the level of individual film titles. We track all
bilateral imports and exports in offline cinema among the EU27 countries and the USA.
For VoD we have data for 10 EU countries only. We estimate the first stage (availability
of a film in a foreign country) in the Heckman model on cinema and VoD data. The
second stage can only be estimated on cinema data because we have no admissions or
view data for VoD film services. Nevertheless, we will attempt to make some partial
comparisons between offline and online film distribution.

The first step in the Heckman model is a Probit equation that estimates the probabil-
ity that two countries trade or not, in this case, the decision to export a film from coun-
try A to country B. In the second step the expected values of the trade flows between
two countries (the number of admissions that the film attracts in the destination coun-
try), conditional on these countries effectively trading, are estimated using OLS. In
order to identify the parameters on both equations, a selection variable is required.
This variable should be correlated with a country’s propensity to export but not with
its current levels of exports. Some examples in the literature have opted for common
language, common religion (Helpman et al. 2008), governance indicators of regulatory
quality or the historical frequency of trade. The first stage is defined as follows:

Skije = Yo + 71 log Copy + 7, log sharey; + 5 log budget, + v, log CD;;

o
Rl P o e ol VP S T R ST
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where

1if Admkij, >0
0 otherwise.

and Admy, is the number of admissions of film & produced in country i and avail-
able in country j in year t. The exclusion variable is Cop,, the number of countries
participating in the production of film k. We expect this variable to have a positive
influence on availability, but not on the number of admissions. Arguably, we expect
films to be more available in those countries that contributed to the production of the
film. Share,; is the market share of domestic film k in home market admissions. We
construct this variable using Lumicre admissions. Budget, is the budget of film k as
reported by IMDDb, as a proxy for production quality.

There are no significant geographical distance-related physical transport costs
for films. However, cultural trade costs may constitute a more important obstacle
to trade. As a measure of country-level trade costs we include CD;; that measures
the cultural distance between country i and country j.'> We expect to see a negative
impact for the cultural distance variable in the model. It is customary in such models
to also include a dummy variable for countries that share a common language as this
would reduce cultural distance. However, since films are usually translated (subtitled
or dubbed) for screening in another country, common language may not be an appro-
priate measure of cultural trade costs; we therefore exclude it. Language may come
with cultural references that may be hard to translate or interpret in some countries.
This may trigger a cultural discount trade cost at product or film title level. Since we
have no film-specific explanatory variables this product-level cultural discount will
be left in the unexplained residual of the regression. Lee (2006) measures product-
level cultural discount costs at the level of genre categories. We control for genre
effects by adding a dummy for each of the 14 genres in IMDb.'*

We include a set of origin and destination country fixed effects to control for any
unobserved country factors—factors that turned out to be relevant in the descriptive
statistics. We also include producer, time and genre fixed effects to control for any
other potential unobserved heterogeneity in the model.

In the second stage we include the same set of variables except for the exclusion
variable. The Inverse Mills ratio accounts for the potential selection bias:

log Admkij, =y, +7, log sharekj + ¥, log budget, + y; log CD,«j + Uy pi Yty Ege
2

Our model includes country and film characteristics as explanatory variables
in each step. The advantage of a sample selection model comes from the fact that

13 This variable is detailed in Hofstede (2001). It contains the following dimensions: (1) power dis-
tance, which expresses the degree to which the less powerful members of a society accept and expect
that power is distributed unequally; (2) uncertainty avoidance, which expresses the degree to which the
members of a society feel uncomfortable with uncertainty and ambiguity; (3) individualism versus col-
lectivism; (4) masculinity versus femininity; (5) long-term orientation versus short-term orientation; and
(6) indulgence versus restraint.

14" About half of all films have more than one genre identifier. They will tick two or more genre dummies
in the regression.
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the estimation of the decision to export a film and the quantity of ticket sold are
not modelled as completely independent. In fact, in the real world the second stage
is conditioned by the first—the audience can only watch a film if it is offered in
a given theatre. Therefore, the model allows for some positive correlation between
both error terms to better reflect this process. The exclusion variable is the number
of co-producer countries of a film. We expect this variable to affect the availability
of a film in a given country, since co-production gives cultural and commercial roots
to film in more than one country. As Table 9 shows, the Inverse Mills ratio is signifi-
cant, which indicates the presence of selection bias and confirms that it is better to
use the Heckman two-stage estimation technique.

Film characteristics include the film budget and the success of the film in its
home market (share in home market admissions). We expect to see a positive impact
of all these variables on film trade. We add producer fixed effects for independent
producers (“indies”) and the 8 major US film producers (Universal, Sony, Warner,
Paramount, Twentieth Century Fox, DreamWorks, Disney and MGM) that account
for 25% of all films and nearly 80% of all admissions in our cinema dataset.

We run the model on the entire Lumicre dataset and on two separate subsets,
films produced in the USA and films produced in the EU.

3.2 Estimation results for offline cinema

Table 9 presents the estimation results for the number of films and the admissions
per film in the Heckman model applied to EU26 Lumiére cinema data. Results are
presented separately for all films, for US film exports to the EU and for intra-EU
film exports.

When we combine all films, cultural distance between country pairs has a sta-
tistically significant negative impact on the availability of films and no significant
impact on admissions or consumer demand. This is also true for intra-EU film trade,
but surprisingly not for US—EU film trade. The very counterintuitive results for US
film exports to the EU are somewhat hard to explain. It may reflect the wider market
reach of US films in the EU and indicate that the disadvantages of cultural distance
were overturned by the strong consumer appeal of US films in the EU.

Analysis of the country fixed effects coefficients (see Table 12 in Appendix) con-
firms the Helpman and Krugman (1985) market size hypothesis and the cultural dis-
count hypothesis: larger markets have a higher propensity to export films. There is
a strong positive correlation (0.76) between market size (number of domestic films
produced) and the probability to export a film to another country. As expected,
almost all exporting country fixed effects coefficients are statistically insignificant
on the intensive margin: exporting a film—often based on success in the home mar-
ket (see below)—is no guarantee that it will succeed. Conversely, the destination
country fixed effects at the extensive margin of trade confirm that larger countries
import relatively more films (correlation 0.90); they offer a larger variety of films
to consumers despite the fact that the variety of domestic films is already higher.
However, the intensive margin coefficients show that larger markets have relatively
smaller audiences for imported films (correlation 0.23), precisely because there is
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more product variety on these markets. Since they are larger however, even a rel-
atively small audience can still make a film successful in a large-country market.
These findings show the benefits of applying a two-stage procedure in the estimation
of the drivers of film trade.

Success in the home market (domestic market share) has a positive impact on the
number of films traded, but the impact is not so clear on admissions per film. The
latter is mainly due to a statistically insignificant effect on the intensive margin in
US-EU exports; the coefficient is positive for EU-EU trade. Films are often tested
in the domestic market before the decision to export is taken. Somewhat surprisingly
however, US films do not have an easier time to get into foreign markets; they need
to be more successful (a higher market share) at home than EU films in their home
market before they can travel abroad. The coefficients on US to EU film exports
are lower than on EU to EU exports. This implies that for the same market share
at home, the USA exports less films to the EU compared to exports between EU
countries.

Film budgets have a strong impact on the intensive margin of trade (admissions),
but less on the extensive margin or the decision to export. Big-budget films travel
more easily and are box office successes abroad, another confirmation of the Help-
man and Krugman (1985) and the cultural discount hypothesis regarding market
size effects. The higher film budget coefficient for US compared to EU films at the
extensive margin (columns 3 and 5 in Table 9) indicates per USD or EUR invested
US films have a higher propensity to travel. On the other hand, comparing the coeffi-
cients on budget in columns 4 and 6 (intensive margin) shows that the rate of return
in foreign markets, per EUR or USD of investment, is higher for EU than US films,
conditional on being exported.

Desai and Basuroy (2005) and Lee (2006) show that genre familiarity has an
influence on the market performance of a film. However, these studies measure
genre effects at the level of box office revenue only. To avoid selection bias, our
model splits the extensive and intensive margin of trade and estimates genre effects
separately for each margin. Surprisingly, we find that the genre fixed effects coef-
ficients are negatively correlated between the extensive and intensive margin, for all
trade (—0.70) as well as for US—EU (—0.81) and for intra-EU trade (—0.58)."> This
would suggest that there is a mismatch between the propensity of different genres to
travel across borders and consumer demand for these genres in the countries of des-
tination. Film producers would gain from changing the mix of genres in their trade
portfolio.

Table 14 in Appendix reveals that the most notable feature of the producer fixed
effects is that they are statistically significant and positive for all big film producer
studios at the extensive margin and statically insignificant at the intensive margin.
This indicates that big film producers export relatively more films than smaller inde-
pendent producers, probably because they have well-established global distribution
networks that facilitate trade. However, a higher propensity to export does not trans-
late into a higher propensity to generate box office revenue.

15 Correlations calculated for statistically significant coefficients only. Coefficients are shown in Table 13
in Appendix.
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Table 10 Comparing the drivers of film trade in VoD and cinema

Variables

Overall

VoD

(¢))

Cinema

2
VoD

(3)
VoD, US films

@
VoD, EU films

Domestic market
share

0.0977*** (0.002)

0.0589*** (0.006)

0.0875%*** (0.012)

0.0522%** (0.007)

Home bias 1.0606%** (0.020)  0.9854**%* (0.047) 1.1664*** (0.050)
Common language 0.4010%** (0.024) 0.6962%%* (0.041) —1.0064%*** 0.4995%*** (0.057)
(0.071)

Log film budget 0.0650*** (0.003) 0.0651*** (0.008) 0.0313** (0.015)  0.0756*** (0.010)

Cultural distance —0.0559%** —0.0937%*%* —0.4385%*%* —0.0314* (0.017)
(0.008) (0.016) (0.025)

Constant —3.4373%%* —1.2608%*%* —0.0988 (0.446) —1.2048*** (0.307)
(0.081) (0.263)

Country FE Yes Yes Yes Yes

Origin FE Yes Yes Yes Yes

Year FE Yes No No No

Producer FE Yes Yes Yes Yes

Genre FE Yes Yes Yes Yes

Observations 864,975 25,589 12,440 12,803

Robust standard errors in parentheses. ***p <0.01, **p<0.05, *p<0.1. The dependent variable is a
dummy indicating whether the film is available or not in cinema/VoD channel

3.3 Are the drivers of digital film trade different?

Table 10 shows the comparison of the observed cross-border trade patterns for films
in offline cinema and online VoD distribution in the EU. The VoD data in this sam-
ple were collected mostly from national VoD platforms and cover very few multi-
country or global VoD distribution platforms. They are often associated with local
film producers, cable TV companies and TV chains. Local films therefore dominate
the sample composition and result in higher home bias. Since we do not have con-
sumer demand data for VoD we can only compare the supply side in each distribution
channel. The regression results in Table 10 use a Probit equation where the depend-
ent variable is the probability that a film from given country of origin is available in
another country of destination. Here we include domestic film trade because we step
outside the Heckman two-stage model that we used above. We can include internal
flows to estimate the home bias effect. We compare the drivers of cross-border avail-
ability between cinema and digital distribution (columns 1-2) and between US- and
EU-produced films in the digital distribution circuit (columns 3—4).

When comparing cinema and VoD we find that domestic market shares have a
somewhat stronger impact on offline cross-border film trade, compared to online.
Common language and budget remain important incentives to trade. When we
compare the propensity to travel online for US and EU films (columns 3 and 4)
we observe that cultural distance is a major obstacle for US films to enter the EU
VoD market. The negative sign on the common language variable for US films is
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somewhat counterintuitive. It would imply that US films travel more easily to non-
English-language-speaking countries in the EU—which is hard to explain. US pro-
ducers benefit more from co-production than EU productions. All these results indi-
cate that US films have no inherent advantages in getting into the EU online market.

4 Conclusions

In this paper we explore new data sources on multilateral trade in films among
EU countries and with the USA in offline cinema and in online video-on-demand
(VoD) distribution. We find that the EU film market is highly fragmented, with over-
all cross-border availability around 15% only. Cross-border availability is higher in
online distribution (20%), but still remains far below availability in other media like
music or e-books. US films are far more widely available in the EU than EU films in
the EU market. US films account for 45% of the supply of film titles and 67% of box
office revenue in the EU. EU films account for 34% of the supply of titles and 29%
of revenue. There is premium consumer demand for US films compared to EU films.

Film production is a high fixed cost industry that favours production for larger
markets in order to benefit from economies of scale, including in export markets.
We explore different aspects of the cultural discount hypothesis by means of a stand-
ard Helpman and Krugman (1985) trade model with economies of scale and a two-
stage Heckman (1979) estimation procedure. We estimate the relative contribution
of country-level and film-level drivers and impediments to international film trade
at the extensive and intensive margins of trade. Cultural distance between country
pairs, success in the home market and the size of the film budget show the expected
results at the extensive margin of trade, except for US—EU film exports. US films
have a lower propensity to get into export markets, relative to their success in the
home market. Bigger film budgets help them into export markets, but the marginal
return per USD invested is lower compared to EU films in the EU market. We find
supportive evidence for the large- versus small-country fixed cost trade hypothesis.
Large economies export relatively more films. Consumer demand for imported films
is relatively smaller in large EU economies, except for films imported from the USA
that are only marginally affected. While we are unable to measure the cultural dis-
count at film title level, genre effects show that the propensity to travel across bor-
ders varies by genre, but is inversely related to consumer demand for these genres.
This points towards a mismatch between supply and demand.

Trade patterns in online film distribution are not fundamentally different. As
online distribution occurs downstream from theatrical release, online distributors
can benefit from cinema market experience to make a better selection of films. This
results in a lower impact of domestic market shares on online trade patterns.

Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 Inter-
national License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and indicate if changes were made.
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Appendix 2

See Tables 12, 13 and 14.

Table 12 Coefficients from destination country fixed effects

Variables All films US films in EU EU films in EU
(eY) @ 3 (C)) (&) ()
Probability of Log number Probability of Log number Probability of Log number
afilmbeing  of admis- afilmbeing  of admis- afilm being  of admissions
exported sions exported sions exported
BEL 0.120%%** —0.188 —0.223%#%%* 2.640%**  —0.010 0.232
BGR 0.157%** —2.578%k  —1.080%** 7.446% %% —(.19]%** — 1,137
CZE 0.414%** —3.483%%* 0.209%** — 1.973%*%* 0.294%#*%* —2.452%#%
DEU 0.263*** 0.720%** 0.246%** 0.967*** 0.000 1.770%**
DNK 0.401%** —3.711%%* 0.459%%*%* —4.243%%* 0.195%%*%* —2.208%**
ESP 0.649%** —2.868%** 0.584%** —2.448%** 0.393%** — 1.302%**
EST 0.024 —2.290%%%  —(.684%%* 3.463%*%  —().143%%* — 1.501 %%
FIN 0.1347%%* —2.417%%* 0.431%#%* —4.792%%*  —0.055 — 1.072%%%*
FRA 0.245%** 0.728%** 0.1471%** 1.537%** 0.079* 1.816%**
GBR 0.177%%* 1.175%%* 0.936%** —4.435%F% (.33 F** 1.789%%*
GRC —0.588%** 0.982%** ] ]52%%%* 5.633%%*  —().492%%%* 0.573
HRV —0.644%#* 0.871%* — 1.406%#* 7.208% %k —().740%%* 0.602
HUN 0.029 -0.157 —-0.022 0.436%**  —0.134%** 0.096
ITA 0.399%** — 1,794 0.509%** —2.670%%* 0.179%** —0.515%*
LTU —0.416%#* —0.247 — 1.372%%* T.737FFF - —0.598*** 0.072
LUX —0.543%%% —1.249%*%*%  —(.3]1%** —2.699%**  —(.602%** — 1.284%%%
LVA —0.150%#* — 1.668***  —].103%** 6.076%**  —(.265%** — 1.165%#*
NLD 0.4247%%* —2.755%%% 0.3447%%* —2.354%%% 0.361%** — 1.755%%%*
POL 0.174%** —0.476%*%*%  —(.070%** 1.357%** 0.037 0.771%**
PRT 0.067** — 1.454%%*%  —(.955%** 6.624%** 0.013 —0.845%#*
ROM 0.370%** —3.520%%%  —(.978%** 7.331%%* 0.009 —2.071%**
SVK 0.064%* —2.443%kk ] 3]k 8.323%kk 0.051 — 1.823%%*
SVN 0.020 —2.797FF%  —1.034%** 5.546%**  —0.074 — 1.810%**
SWE 0.264%** —2.053%%* 0.127%** — 1.235%%%

Robust standard errors are not reported for the sake of brevity (available under request)

**%p <0.01, *#p<0.05, *p<0.1. Coefficients from regressions in Table 9. Reference omitted country:
Austria
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Table 14 Coefficients from producer fixed effects

Variables All films US films in EU EU films in EU

@ (@) 3) “ &) (0)

Prob- Log number Prob- Log number Prob- Log number

ability ofa  of admis- ability ofa  of admis- ability of a  of admissions

film being sions film being sions film being

exported exported exported
Disney 0.125%** -0.173 0.033* —0.012 0.211%%* —0.690%*
DreamWorks 0.177%%%* —0.144 0.119%**  —0.064 0.173%*** —-0.157
Fox 0.103%** -0.119 0.024 —0.034 0.361%** —0.086
MGM 0.057%*** —0.226** —0.009 —0.175 0.175%** 0.119
Paramount  0.025%* —-0.135 —0.040%* —0.057 0.153%** —-0.025
Sony 0.057%** -0.074 -0.016 0.072 0.192%** —0.488%*
Universal 0.047%** —-0.120 -0.014 —-0.070 0.091%** 0.005
Warner 0.061%*** —0.230%* -0.016 -0.139 0.176%** -0.162

Robust standard errors are not reported for the sake of brevity (available upon request)

**%p <0.01, *¥*p<0.05, *p <0.1. Coefficients from regressions in Table 9. Reference omitted producer:
independent films
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