JLISBON

BY/SINESS & ECONOMICS

Analysis of sequential distribution on
Video-on-Demand platforms

Laetitia ROmer

Dissertation written under the supervision of
Miguel Godinho de Matos

Dissertation submitted in partial fulfilment of requirements for the
MSc in International Management,
at the Universidade Catdlica Portuguesa,
February 21, 2021.



Analysis of sequential distribution on

Video-on-Demand platforms

Laetitia Romer *

February 21, 2021

Abstract

The sequential distribution of titles throughout different channels is a prevalent profit-
maximising strategy in the movie industry. However, cross-channel effects can occur where
a product’s distribution in one channel affects sales in another channel. I analyse how the
availability of a version of a movie in a digital channel impacts sales in another digital
channel in the context of a Video-on-Demand platform offering titles to lease and to buy.
I use secondary data from a Video-on-Demand platform, exploiting the sequential entry
and exit of a movie’s versions. I find that for movies available for more than one year
before being offered as two versions, adding the second version increases the pre-existing
version’s sales. Contrarily, if movies are available for less than one year before being
distributed as two versions, sales of the pre-existing version decrease. Thus, my results
suggest that depending on the delay between introducing the version to lease and to buy
adding the version to buy either has a positive information spillover or a cannibalisation
effect.
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Abstract

A distribui¢@o sequencial de titulos através de diferentes canais € uma estratégia prevale-
cente de maximizacdo do lucro na industria cinematografica. No entanto, podem ocorrer
efeitos entre canais, em que a distribuicdo de um produto num canal afecta as vendas num
outro canal. Eu analiso como a disponibilidade de uma versdo de um filme num canal
digital impacta as vendas noutro canal digital no contexto de uma plataforma de Video-on-
Demand que oferece titulos para alugar e para comprar. Utilizando dados secundarios de
uma plataforma de Video-on-Demand, o meu estudo explora a entrada e saida sequencial
das versdes de um filme. Os meus resultados demonstram que para filmes disponiveis por
mais de um ano antes de serem oferecidos como duas versodes, apds adicionar a segunda
versdo as vendas da versdo pré-existente aumentam. Por outro lado, se os filmes estiverem
disponiveis hd menos de um ano antes de serem distribuidos como duas versdes, as vendas
da versao pré-existente diminuem. Concluindo, os resultados sugerem que dependendo do
atraso entre a introducdo da versdo a alugar e a compra, a adi¢do da versdo a comprar ou

tem um efeito de spillover positivo ou um efeito de canibalizacdo.
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1 Introduction

WarnerMedia, one of the world’s largest entertainment conglomerates, announced in early De-
cember 2020 that it would simultaneously offer its movies in theatres and on its own stream-
ing platform, breaking with the strategy of so-called windowing (Swisher, 2020). A movie
is commonly distributed first in theatres and only subsequently through outlets such as DVD,
television, or Video-on-Demand (Kumar et al., 2014). Windowing thus is the movie indus-
try’s implementation of the concept of versioning, where firms offer versions of the same core
product at different prices to different consumer segments to maximise profits (Varian, 1995).
How to increase profits with movies has received increasing attention lately not only from the
industry but also from scholars investigating different distribution methods. An essential con-
sideration with respect to windowing is the timing of releases. In this context, scholars examine
how the distribution of a movie in one channel affects sales in another channel. Prior studies
have focused mainly on physical versus digital channels (see Danaher et al., 2010; Kumar et al.,
2014; Smith and Telang, 2009) but rarely investigated this phenomenon across different ver-
sions in digital channels. Gong et al. (2015) is a rare example thereof, using an experiment to
analyse the effect of sequentially introducing a digital rental and version to buy of a movie. I
address this gap in the literature by researching how digital movie sales impact digital movie
leases, relying on data from the staggered introduction of different versions of the same title on
a Video-on-Demand platform instead of an experiment.

I analyse the effects on sales of the sequential distribution of a movie to lease and to sell on
the same digital platform. I use secondary data from a Video-on-Demand provider offering titles
to lease and to buy. I use the sequential entry and exit of movie titles to this platform, where
titles are subsequently available as versions to lease and buy. I limit my analysis on the effects of
adding a version to buy to an existing leasing version of a title. Estimating a negative binomial
dummy variable regression model, I show that there seems to be either a positive information
spillover or a cannibalisation effect depending on the age of movies in the catalogue upon
adding a title’s version to buy to the pre-existing leasing version. If movies are in the catalogue
longer before being available as two versions, adding the version to buy increases unit sales of
the pre-existing version to lease. I explain this by an increase in awareness of platform users
for the title from adding the second version. Previous research accordingly suggests that the
promotion of one title in a channel leads to more awareness and hence increases sales in another
channel (Gong et al., 2015). Movies added more recently to the platform do not seem to benefit
from the increase in consumer awareness. Instead, possibly, a cannibalisation effect for the
pre-existing version predominates: For movies distributed as two versions after a shorter time
of availability in the catalogue, sales of the pre-existing version decrease upon the introduction
of the second version. I use propensity score matching to show robustness of these findings
indicating that, on average, subsequently adding a movie’s version to buy increases sales for the

pre-existing leasing version.



This thesis makes several key contributions. It is one of the few works to investigate the
sales performance of the sequential distribution of different versions of a digital product in the
movie industry. This thesis adds to a growing academic literature analysing the interaction be-
tween digital distribution channels. I extend this literature by using sales data collected from a
provider in the Video-on-Demand industry. The empirical results offer managerial implications
for platform providers and potentially firms in other creative industries. The critical implication
is that sequential distribution is a viable strategy for increasing awareness among customers for
a title. However, there is a potential cannibalisation effect from adding a different version on the
platform as well. Therefore, platform managers should consider promoting and raising aware-
ness for more recently added titles without necessarily adding them as an additional version to
forego cannibalisation.

This thesis is organised as follows: section 2 reviews the literature on versioning and cross-
channel cannibalisation. Section 3 describes the data, the model specification and empirical
methods. I report results of the regression in section 4 and robustness checks in section 5. |

discuss results in section 6, point out limitations in section 7 and conclude in section 8.

2 Literature Review

Ulin (2013, p. 3) notes that the "exploitation of media is a symbiotic process, where success
is achieved by choreographing distribution across time and distribution outlets to maximise an
ultimate bottom line". Versioning, which Ulin describes as the choreography necessary, and the
resulting channel competition, are at the core of the movie industry’s management challenges
and, consequently, its distribution platforms, such as Video-on-Demand platforms.

Versioning is a business strategy used to maximise profits. If a firm’s consumers differ in
their willingness-to-pay for a product, it is preferential for the firm to price discriminate (Varian,
1995). Offering the same product at different prices allows a firm to maximise the profits it gains
from each customer. However, for this strategy to work, a firm must differentiate between its
customers to offer the rightly priced version in line with the customer’s willingness-to-pay. It
would be optimal for a firm to offer a different price according to each customer’s willingness-
to-pay, requiring knowledge of the latter. One possibility for a firm lacking this information is to
segment customers by inducing them to self-select (Varian, 1997). A firm offers the same core
product at different prices, with customers themselves choosing the version according to their
marginal willingness-to-pay. By applying this second-degree price discrimination, the firm is,
however, risking cannibalisation (Shapiro and Varian, 1998). Customers might defer to buying
the lower-priced version instead of the higher-priced one with the seller consequently losing out
on profits. To avoid cannibalisation of the highest-priced version, a seller can offer the product
at different levels of quality. Such differences in quality can stem, among others, from varying
delay (e.g. offering a hardcover version of a book before its paperback version or a movie first

in theatres and then on DVD), convenience (e.g. restricting time, place or length where the



consumer can access the Internet) or resolution (e.g. offering stock photos at a higher or lower
resolution) (Shapiro and Varian, 1998). In that way, a firm can keep customers from purchasing
a version at a price that is not intended for them: A customer with a higher willingness-to-
pay will choose the higher-quality product and pay a higher price. The different versions thus
respond to different customer needs, allowing the seller to offer the same core information at
different prices (Shapiro and Varian, 1998; Varian, 1997).

Within the movie industry, versioning is achieved by so-called windowing, which refers to
the sequential distribution of a movie through different outlets. Windowing is a strategy used
within the movie industry to maximise profits in the distribution of movies (Smith and Telang,
2016a) and affects Video-on-Demand platforms as to when titles are distributed. Different win-
dows address different consumer segments. Typically, a principle of "second-best alternative"
(Vogel, 2020, p. 147) is applied: A movie is first distributed where it attracts customers with
the highest willingness-to-pay and the most marginal revenue, before showing it in lower-value
channels to earn revenue from customers with a lower willingness-to-pay. Therefore, a movie
is released in theatres first, followed by releases on DVD, Video-on-Demand and digital chan-
nels, before its distribution on pay-television, subscription pay-cable channels and finally on
free-television (Kumar et al., 2014; Smith and Telang, 2016b). These established windows are
increasingly under pressure from digitisation and globalisation. Consumers around the world
are now more aware of movies that are first distributed in US theatres or online channels but
do not have access to the same movies. Digital piracy, the illegal sharing of movies online,
is offering consumers a way out, but at a high cost for the studios. It is a crucial reason why
studios start to modify release strategies! (Smith and Telang, 2016b; Ulin, 2013).

Within (and not only across) windows and channels, quality, usability and price vary to in-
crease product segmentation further. For example, studios offer movies in high definition (HD)
or standard definition (SD) or as a version with or without bonus content (Smith and Telang,
2016b). The Video-on-Demand platform analysed within this thesis uses such differences, fur-
ther segmenting its products besides a temporary delay of different versions.

An important management decision within versioning revolves around the optimal timing of
the different version’s distribution. While studios must time theatrical, DVD and TV releases,
Video-on-Demand platform providers must decide whether to introduce different versions of
the same title simultaneously or sequentially and if so with which delay. Since this thesis
investigates the effects of sequential distribution, I highlight relevant literature on simultaneous
and sequential distribution in the following.

The early work of Moorthy and Png (1992) discusses whether a seller should introduce two
versions of a product (one of lower and one of higher quality) simultaneously or sequentially.

The study’s analysis is based on a model of a single-channel market with durable goods and

"WarnerMedia’s decision to distribute versions simultaneously, instead of sequentially, is said to be partly
driven by the Covid-19 pandemic with decreasing revenue from theatres, but mainly from trying to shift business
towards online channels (Swisher, 2020).



increasing marginal costs of production. By offering versions simultaneously, the lower-quality
version can cannibalise the higher-quality version. They show that delaying the low-end version
prevents this potential cannibalisation. Further, they find that sequencing is more profitable than
simultaneous release if the consumers are more impatient than the seller. However, since they
assume increasing marginal costs of production, this model does not necessarily fit information
goods and as such movies, which are defined by high fixed costs and low, if not zero, marginal
costs (Bhargava and Choudhary, 2008). Within more recent literature and the movie indus-
try, it is still controversial whether the sequential distribution of movies is more profitable than
the simultaneous distribution % (Eliashberg et al., 2006). Arguments for and against sequential
distribution revolve around whether the different distribution outlets are substitutes or comple-
ments. In case consumer segments are overlapping, the outlets are substitutes. Then, sales made
through a channel that distributes movies early, possibly cannibalise sales in a later channel. If
consumer segments are sufficiently distinct, the outlets are complements. Then, rather than can-
nibalisation, a spillover effect prevails. Sales in a later channel increase from marketing efforts
or word-of-mouth revolving around the release of the movie in an earlier channel (Weinberg,
2005).

Choosing the sequential distribution of content’® entails deciding on the optimal delay be-
tween versions. The earlier works of Frank (1994) and Lehmann and Weinberg (2000) focus on
how to time the sequential distribution of theatre and video rentals optimally. Frank (1994) finds
that on the one hand, releasing a video version of the movie too early leads to consumers not go-
ing to theatres since they can watch it at home. On the other hand, releasing it too late decreases
demand from consumers since the movie is too old (measured in terms of theatre premiere). In
line with this, Lehmann and Weinberg (2000) show that while the likelihood of cannibalisation
increases with decreasing delay between the release in the two windows studied, extending the
delay leads to a decrease of the impact the theatrical releases’ marketing campaigns have on
the second window, which diminishes sales. Within this thesis, the Video-on-Demand platform
analysed uses different delays for introducing versions. Although in a different context (theatri-
cal versus home video sale rather than digital leasing versus sale) previous literature shows that
the delay between two versions’ availability seems to affect sales and potentially increase (or
decrease) cannibalisation. Therefore, in the following, I study potential heterogeneous effects
from a different delay between offering a title’s versions on the platform.

More recent studies question whether the sequential release of movies is profit-maximising
for studios. Hennig-Thurau et al. (2007) and Calzada and Valletti (2012) show that simultaneous
releases in theatres and on home video can be optimal for studios, with the side-effect of hurting

theatres (Hennig-Thurau et al., 2007) or under the constraint that studios are integrated with the

2Within the industry, the most recent example for this discussion is the earlier mentioned announcement of
WarnerMedia to offer movies simultaneously online and in theatres as of 2021.

3like the Video-on-Demand platform providing the data for this analysis does for at least some of the movies
distributed



distribution channels* (Calzada and Valletti, 2012). Mukherjee and Kadiyali (2011), testing
cross-channel substitution between DVD purchases and rentals, show that revenue decreases
under sequential distribution. They find that when faced with older movies in their preferred
channel compared to the other channel, consumers do not switch channels but rather defer from
buying or renting from their preferred channel, respectively.

Besides versioning and the accompanying decisions on whether to sequentially distribute
versions and if so with which delay, channel competition is another main management challenge
within the movie industry and for Video-on-Demand platforms. An essential consideration,
therefore, is how the distribution in one channel affects sales in another channel. Scholars pre-
dominantly examine the context of physical versus digital channels. Smith and Telang (2009)
and Kumar et al. (2014) focus on the interaction between pay-cable broadcasts and DVD sales,
surprisingly showing that DVD sales for broadcasted movies increase, rather than result in their
cannibalisation. This positive spillover effect from an increased consumer awareness is larger
for less popular or lesser-known studios (Kumar et al., 2014). Based on this finding, I investi-
gate whether the sequential distribution of versions has a different effect on movies with higher
IMDb? rating, which I choose as a proxy for a title’s popularity®. Danaher et al. (2010) also
study the cross-channel relationship between digital and physical sales, using iTunes and DVD
box sales. They show that digital channels might cannibalise physical sales, but that there might
also be enough differentiation across channels so that the goods respond to different consumer
needs. Knox and Eliashberg (2009) model whether consumers rent or buy at a store offering
DVDs for both rent and sale and develop pricing strategies for such a "rentailer" (p.125). Con-
trarily to the previous studies, they assume that upon entering the store, the consumer already
knows which title he wants to consume and only decides whether to rent or to buy. This setup,
however, means that only a cannibalisation effect can occur, since promotion in one channel
could only lead to a negative impact on the other channel. Gong et al. (2015) is one of the few
works studying the cannibalisation across digital channels. They use price discounts to show
cross-channel effects between digital purchase and rental markets. Consumers are assumed only
to purchase the same movie title once, making the different channels substitutes at the movie
level and expecting cannibalisation between channels. However, they find that promotion in the
purchasing channel using a price discount leads to an increase, rather than a decrease, in sales in
the rental channel for the promoted movie. A potential information spillover between channels
exists, where the promotion of a title in one channel raises the awareness for it (by receiving at-
tention on blogs, online discussions or third-party websites), increasing sales in both channels.

Similar to Gong et al. (2015), I analyse the effect of sequentially introducing a digital leasing

4 An integrated studio not only produces but also distributes the movie (instead of using independent distribu-
tors).

>The Internet Movie Database (IMDDb) provides information such as release date, genre and user ratings (on a
scale from one to ten) on, among others, movies and television.

SThis is in line with, for instance, Chintagunta et al. (2010) who show that the valence of online user ratings
positively impacts box office earnings, indicating that the movie attracts a large number of viewers.



version and a version to buy. However, instead of using an experiment, I rely on the staggered
introduction of different versions of the same title on the platform. While Kumar et al. (2014) or
Danaher et al. (2010) focus on digital versus physical channels, I investigate whether spillover

effects also persist across different digital sales channels.

3 Data and Empirical Methods

3.1 Data

I use secondary data to perform the analysis. The data is provided by a large multinational
telecommunications provider, which I call TELCO in the following, for a period between Jan-
uary 2012 and February 2019. TELCO serves more than one million households in the analysed
country. Besides Pay-TV, internet and telephony, TELCO offers a Video-on-Demand system.
For several years, TELCO has hosted both old and new content on its platform and has of-
fered content to lease (as temporal Video-on-Demand (tvod)) and to buy (as perpetual Video-
on-Demand (pvod)). The different types of introduction of movies are visualised in Figure 1.
TELCO releases titles only to lease, only to buy or to lease and buy on its platform. If the
provider introduces a title as only either to lease or to buy, they might decide to add the other
version with different delay. Similarly, TELCO sometimes releases both versions of a title si-
multaneously but removes one version before it removes the other. Furthermore, there are titles
on the platform which are available as both versions but never simultaneously. I limit my analy-
sis to movies introduced as tvod first and subsequently as pvod, which is the type of introduction
highlighted in Figure 1. This limitation is due to both fewer movies available for the other types
of introduction and my time constraint to complete this thesis. I do not have information on
TELCO’s decision-making process on why or when to add or remove the second version of a
title to the platform.

Titles used within the analysis’ have one spell® only, meaning that they enter the catalogue
and either leave it at a specific date or enter the catalogue and remain in the catalogue indefi-
nitely. A movie that is eventually available as a second version only remains within the dataset if
it is available as one version first, before being added as a second version, meaning that movies
are removed from the dataset that are made available as two versions directly upon entry in the
catalogue.

I have daily data per movie title on the quantity sold and, if the title sold at least once
on a specific day, on the price. Hence, if a movie did not sell on a respective day, I have no

information on its offered price. I then use catalogue data, indicating the period within which a

"Titles haven been removed from the dataset for the analysis due to their movie-length being indicated at zero,
not selling at least once, not having an unambiguous start and end date or being a duplicate entry.

8 A spell is a distinct period of time a movie is available on the platform. E.g. a movie with two spells enters
the catalogue, remains for a certain period, leaves the catalogue and after a certain time enters the catalogue again
before leaving it again.
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Figure 1: Types of introduction of movies on Video-on-Demand platform

title is available on the platform, to infer that if the movie is available but not recorded within the
sales data on a specific date, the quantity sold on that date is zero. I aggregate daily sales data at
a monthly level per title and version to reduce noise in the analysis. If a movie never sold during
a month but was available on the platform, I fill the missing price with the last month’s price,
if available. Additionally to the aforementioned data, a dummy variable indicates whether a
title is ever available as both tvod and pvod and another dummy variable two versions indicates
a title that is simultaneously available as both versions during a month. For each title, I have
information on its duration, genre and whether it was available to display in HD.

For the period between February 2014 and August 2016, I have daily data on the location of
a title’s version on the platform”. The platform consists of different menus and sub-menus, and,
within those, titles appear at a particular rank. To reach a specific sub-menu, a platform user
must click a particular number of times, depending on the sub-menu’s level. Inside a sub-menu,
a platform user sees the first six titles and must click again to see the subsequent six titles at less
visible ranks. A title can appear in different sub-menus simultaneously and change ranks within
each sub-menu. I summarise the data at a monthly level to match it with the sales data. I use the
minimum number of clicks necessary per month to find the title and retain only this value for
the specific month. The number of clicks necessary consists of combining the sub-menu’s level
and the movie’s rank within the sub-menu. An increasing amount of clicks necessary to find a
title suggests that the movie is more difficult to find on the platform. I use the minimum clicks
necessary across both tvod and pvod versions of a title since platform users can still decide
which version to consume upon clicking on the title. I include the summarised data as a control

variable for the title’s location in my regression models.

°Data on the location of movies on TELCO’s platform was only recorded for this limited amount of time.
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Figure 2: Lag between introducing versions for titles eventually available as both versions

3.2 Descriptive Statistics

I observe sales data between January 2012 and February 2019 in the final dataset. Until Septem-
ber 2013, only tvod titles are available on the platform. After the introduction of pvod versions,
the proportion of clients buying pvod increases, but remains lower compared to sales made in
tvod versions. In 2014, the first year pvod versions are available throughout the whole year,
pvod sales account for 0.16% of sales of movies only available as one version, while until 2019
this proportion increases steadily to 14.2%. For movies available as both versions, in 2014
pvod sales account for 1.59% of sales of movies available as two versions, increasing to 51.1%
in 2018 and 35% in 2019. Most titles on the platform which eventually become available as
two versions are introduced as tvod first, but the proportion of movies introduced as pvod first
increases over time. Figure 2 shows the mean time lag between introducing a title’s tvod and
its pvod version by year of introduction of the first version on the platform. The positive but
decreasing distances in years 2013 to 2016 indicate that the tvod version of a title enters the
platform first, while the delay between offering the versions on the platform decreases. The
negative distances in years 2017 and 2018 indicate that the order of introducing a title’s ver-
sions changes: on average, the pvod title enters the platform first, while the tvod version is
delayed!?. On average, tvod titles are available on the platform for 50 months, pvod titles for
31 months. This difference in the period under observation stems from the fact that pvod titles
are only available on the platform from 2013 on. The delay between the introduction of two
versions varies greatly: A tvod title is available as a second version after 23 months on average,
with a standard deviation of 21 months. Therefore, and since previous literature uncovers dif-
ferent effects on sales and cannibalisation with the varying delay of versions (see section 2), in
the model, I investigate whether heterogeneous effects based on how long a movie has been in
the catalogue before being available as two versions occur (see section 4.2).

The total number of sales per year show a declining trend while total revenue shows no

1No movies available as both versions enter the catalogue in 2019; therefore the year is omitted in Figure 2.



Table 1: Average monthly unit sales and prices - all titles

all  tvod only tvod, also pvod pvod only pvod, also tvod

Titles
number 3899 2821 338 575 165
Quantity Sold
min 0 0 0 0 0
max 6708 6708 3441 653 873
mean 5.39 5.86 591 1.27 4.59
sd 48.85 53.29 4291 11.22 26.85
Price
min 0.49 0.49 0.99 2.99 5
max 20.99 5.29 4.49 20.99 19.99
mean 3.46 3.06 3.2 124 14.87
sd 2.32 1.12 0.74 3.75 2.97
801 Version
- tvod
— pvod
Availability as

40- both versions

- yes
— no

Unit sales

20+

el 3

0 25 50 75 100 125
Age (in months) of version in catalogue

Figure 3: Average monthly sales trend for different types of availability of versions

clear trend, indicating increasing prices, which holds across both titles selling as one version
and those selling as two versions. As observable in Table 1, on average, a movie sells 1.27
times within one month if it is pvod and available as one version only, 4.59 times if pvod and
also available as tvod, 5.86 times within one month if it sells as tvod only and 5.91 times if
the tvod title is also sold as pvod. The price per title is on average €12.4 if it is pvod and
available as one version only, €14.87 if pvod and available as tvod, €3.06 if the title sells
as tvod only and €3.2 if the tvod title also sells as pvod. Figure 3 depicts the average sales
trend for the previously described types of availability by the number of months since their
introduction to the platform. While Table 1 shows that tvod versions generally sell more than
pvod versions, Figure 3 visualises that the same applies independently of the duration since a
version’s introduction to the platform. Further, both tvod and pvod monthly unit sales are higher
if a title eventually becomes available as both versions, compared to if only one version is ever
available. There is no data available on the average monthly unit sales of pvod titles on the
platform for more than 65 months (where the pvod line ends), since pvod versions only exist
since 2013.
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Figure 4: Cumulative sales with increasing age in catalogue

Monthly unit sales in the sample are highly skewed. Table 1 shows that monthly unit sales
for tvod titles also available as pvod range from O to more than 3,400 with standard deviations
seven times as large as the sample means. Similarly, Figure A1l in the Appendix visually shows
the right-skewed distribution of tvod monthly unit sales. The majority of observations amount
to zero or little more than zero monthly sales units while very few observations attain a large
number of monthly sales. The skewed distribution of sales is typical in the movie industry:
A small number of titles gain a disproportionately large proportion of, for example, theatrical
or DVD sales, which Kumar et al. (2014) explain by consumers only being aware of a limited
number of movies available.

On average, within one month of availability in the catalogue, titles sell 35% of their lifetime
unit sales in the catalogue and 52% of sales within the first five months. Figure 4 depicts this
decreasing increase of cumulative sales by the number of months a movie is available on the
platform. The observation is in line with previous literature, showing that products sell less
over time (Frank, 1994; Hennig-Thurau et al., 2007; Waldfogel, 2016). I, therefore, control for
a title’s age in the catalogue in the model, indicating the duration it has been available on the
platform. Since I observe a decrease in sales with increasing age at a decreasing rate, pointing
to a non-linear relationship between the regression model’s outcome variable unit sales and the
movie’s age in the catalogue, I include the squared age in catalogue in my models.

The subset used in the following analysis consists of movies available as two versions si-
multaneously at some point during their lifetime within the catalogue. On average, titles within
this subset sell less monthly units when available as two versions compared to when available
as one version only. Table Al in the Appendix shows that on average, in line with Table 1,
tvod titles sell more units per month than pvod titles (however only slightly so if two versions
of a title are available on the platform). Tvod titles eventually available as two versions sell, on

average, nearly three times more when only available as tvod. Similarly, pvod titles eventually
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available as two versions sell, on average, nearly twice as much when only available as pvod!.
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Figure 5: Tvod monthly sales trend
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Figure 6: Tvod monthly sales trend for titles in catalogue 3 months
before availability as second version

Figure 5 visually compares average monthly sales of tvod titles before and after adding
a pvod version of the title to the platform on a relative time scale with zero indicating the
moment the second version becomes available. The grey ribbon depicts the mean plus and
minus one standard error, respectively. Adding a second version seems to decrease tvod sales:
from relative month zero onwards, monthly unit sales, on average, are always smaller than the
previous month. Surprisingly, assuming that with the increasing age of a title on the platform
unit sales decrease, the average monthly unit sales before the availability of the second version
are increasing. A possible explanation is that some titles become available as tvod only shortly

before becoming available as two versions. There are thus titles within this subset which are

""However, this calculation of means does not account for the previously noted effect that older movies sell
less, on average. Since tvod versions within this dataset are available as tvod first and only later as pvod (while,
likewise, pvod versions are available as pvod first and only later as tvod), it is not surprising that the tvod and pvod
versions sell more, respectively, if offered as sole version.
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Figure 7: Rank within menu of tvod and respective pvod version

introduced to the catalogue and only one month later become available as pvod. Since recently
added movies sell more, they possibly increase the average and obscure the overall negative
sales trend with increasing age. To catch the effects of the second version’s introduction, I,
therefore, exclude such titles and use a subset of movies available for at least three months as
tvod only before becoming available as a second version as displayed in Figure 6. In this Figure,
I observe a general declining trend in sales over time with a peak once the second version is
added at relative time zero. The generally decreasing sales are in line with the observation
that movies sell a large proportion of total sales within a short period after being added to the
catalogue and that movies sell less with increasing age.

Within the regression, the analysis is limited to this subset of sales data three months before
and after becoming available as second version to catch the effects of the introduction of the
second version. Since I am only considering movies that sold at least once during the chosen
period, I calculate the regression on 294 tvod titles.

Using the location data available on a subset of movies, Figure 7 shows the minimum
monthly clicks necessary to reach a title on the platform by relative time until the introduction
of the second version for tvod and pvod versions, respectively. Zero indicates the introduction
of a pvod version to a pre-existing tvod version. The figure shows that, on average, the tvod
title’s location remains stable across time. The pre-existing tvod version does not move to a
more visible location upon introducing the pvod title. However, a title’s pvod version enters at
a more visible rank or in a more easily reachable sub-menu than the respective tvod version.
This more visible location is only temporary: the minimum monthly clicks necessary to reach
a title’s pvod version converge towards the tvod version’s location within a few months of the
version’s introduction. The data available also indicates that movies at a smaller, more visible
rank sell more monthly units, on average, than movies that are more difficult to find. Therefore,

I control for the title’s location within the regression models.
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3.3 Empirical Strategy

To investigate the research question of how the introduction of a pvod version impacts the sales
of the pre-existing tvod version of a movie, I rely on the sequential entry of movies on the
Video-on-Demand platform as versions to lease and buy. I measure the impact of a release of a
title’s second version on the monthly unit sales of the pre-existing version, focusing on the tvod
version as pre-existing version. All titles used for the analysis are eventually available as two
versions, meaning that I have a staggered implementation. I compare unit sales of tvod titles
which are already available as both versions against sales of those titles still only available as
tvod, but which will eventually become available as a pvod version, too. The titles in the sample
are changing the number of versions available only once since I previously removed all titles
that change the number of versions available more than once.

As shown in section 3.2, the distribution of the outcome variable monthly unit sales in
the sample is highly skewed. A common approach to account for an outcome variable with
a skewed distribution is to use a logarithmic transformation of the outcome variable within an
ordinary least squares regression. However, since more than 31% of the data are zero-unit sales,
I would have to drop a considerable amount of data. Furthermore, the outcome variable monthly
unit sales is count data, taking on non-negative and integer values. The conditional mean and
the conditional variance of monthly unit sales are different within the data: conditional on a
title available as one version or two versions, mean monthly unit sales amount to 15.27 and
8.82, respectively while standard deviations are 103.29 and 53.57, respectively!?. Therefore, I
follow another commonly used approach (for several references see Gong et al., 2015), where a
negative binomial regression predicts the expected log count of the outcome variable by using

a linear combination of predictors. The model equation takes the following form:

log(é;) = by (two_versions;y = 1) + byage_catalogue; + b3age_cataloguel-2t—|—

bspricej; + bslocationi + o; + 6; + &; (1)

where log(é\i,) is the expected log count of the number of sales of movie i during month ¢. The
dummy variable b (two_versions;; = 1) is equal to 1 if the movie is available in two versions and
is the coefficient of interest. It represents changes in sales of a movie i when the second version
is added to the catalogue. If positive, the coefficient of interest indicates that upon introducing
the pvod version of the movie, the tvod version’s sales increase on average. If negative, the
title’s tvod version sales decrease on average when additionally offering the pvod version on
the platform. The variable byage_catalogue;; indicates the number of months from the release
on the platform of movie i until the month # to control for a movie’s age. Since Figure 4 depicts

a decrease in sales with increasing age of a movie on the platform but at a decreasing rate,

I21f conditional mean and standard deviation were equal, I could use a Poisson regression to model the count
variable. Since this does not apply for my data, I use a negative binomial model regression, which is similar to a
Poisson regression except that it uses an additional parameter to model the over-dispersion.
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pointing to a non-linear relationship, I also include the squared age in Equation 1. To control
for changes in price, I include the variable b4 price;;, indicating the price of a movie i during
month ¢, since theory predicts that an increase in price leads to a decrease in demand (Blaug,
1997). Controlling for price is especially relevant, given that digital movies’ own-price elasticity
is higher than price elasticities for physical products (Gong et al., 2015). Therefore, prices are
likely to influence consumers on Video-on-Demand platforms in their decision-making. Figure
7 depicts that the minimum clicks necessary to find a movie decrease considerably upon the
introduction of the second version. On average, the movie’s second version enters the platform
at a more visible location compared to it’s pre-existing version. Therefore, I include the variable
bslocation;; in my model to control for the location of movie i during month ¢ on the platform.
o; represents movie fixed effects, and 6; represents time (year and month) fixed effects.

I interpret the parameters estimated by maximum-likelihood-estimation in the negative bi-
nomial regression like a linear regression model’s coefficients, where the outcome variable is in
a log(y) form. Since I use panel data, the error term € composites time-invariant errors u; and
errors varying by time &;. Using a dummy variable regression approach by including a dummy
for each year, month, and title allows eliminating all time-invariant errors u;. This approach
is mitigating the risk of endogeneity due to unobserved time-invariant variables. The remain-
ing errors varying by time &; may still be heteroskedastic, autocorrelated or serially correlated.
Therefore, I specify cluster robust standard errors on movie titles to handle those issues and to
allow for valid inferences (Cameron and Miller, 2015).

To investigate whether certain movies’ characteristics moderate the effects of adding a sec-
ond version of a title to the catalogue, I extend the model by including interaction terms between
the coefficient of interest and different movie characteristics (see section 4.2). I test whether the
delay between a movie first entering the catalogue and becoming available as two versions or

its IMDDb rating change the effects of becoming available as two versions, respectively.

4 Results

4.1 Main Regression

I report the basic regression model results regarding the impact of adding a pvod version to a
tvod title in Table 2. For better traceability of my results, I include six columns, each with
the same dependent variable monthly unit sales and always including movie ID, year and
month dummies. Column (1) serves as a reference, showing only the coefficient of interest
by (two_versions; = 1). Column (2) additionally includes a control for the movie’s price and
column (3) adds a control for age in the catalogue to the model. In columns (4) to (6) I calculate
the model on a subset of data for which information on a title’s location is available. Since this
information is only available for a limited amount of time, columns (4) to (6) show results based

on fewer titles and thus fewer observations than the previous columns. Therefore, column (4)
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serves as a reference for the following models based on this subset. Column (5) controls for
the location of the movie in the menu while column (6) finally combines the different controls.
Due to the log-transformation of the outcome variable monthly unit sales, I interpret the effect
of by (two_versions; = 1) as the expected change in the log of monthly unit sales for a one-unit
increase in two versions holding all other variables fixed. Hence, upon changing two versions

by 1, I expect the outcome variable to change by %Ay = 100 x (eb 1-1).

Table 2: Main regression results

Dependent variable:

monthly quantity

)] (2) (3) “) (5) (6)
two versions 0.052 0.028 0.037 0.099 —0.218 —-0.212
0.117) (0.112) 0.114) (0.242) (0.229) (0.224)
price —0.956"** —0.754* —1.724%%
(0.284) (0.328) (0.425)
age catalogue —0.201"** —0.342"**
(0.035) (0.115)
age catalogue® 0.001*** 0.002
(0.0003) (0.001)
location —0.032** —0.029***
(0.009) (0.009)
Movie ID Dummies Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes
Month Dummies Yes Yes Yes Yes Yes Yes
Observations 1,908 1,908 1,908 606 606 606
Log Likelihood —3,874.316 —3,867.963 —3,846.241 —1,173.759 —1,158.641 —1,154.213
6 2487 (0.146)  2.511% (0.148)  2.642"** (0.158)  2.204*** (0.221)  2.513** (0.262)  2.612*** (0.277)
Akaike Inf. Crit. 8,370.632 8,359.926 8,318.483 2,569.518 2,541.281 2,536.425
Note: *p<0.1; *p<0.05; “**p<0.01

Cluster robust standard errors in ()
Standard errors clustered by movie ID
Including dummy variable per Movie ID, Year and Month

The coefficient of interest in column (1) is positive but not statistically significantly differ-
ent from zero, suggesting that if a movie is available as two versions, it does not sell more on
average than if it is available as only one version. In column (3), the coefficient of interest
remains not statistically significantly different from zero. Conforming to the law of demand
(Blaug, 1997), the coefficient for price is negative and indicates a statistically significant de-
crease in sales with an increase in price. In line with what theory predicts, the coefficients for
age indicate that with increasing age, a movie sells significantly less, while this decrease in unit
sales occurs at a decreasing rate. Column (5) shows that with an increase in clicks necessary to
find a movie within the Video-on-Demand platform menu (hence with a less visible location),
a movie sells significantly less monthly units, on average. While the coefficient of interest is
now negative, indicating that it is affected by location since the coefficient of interest is posi-
tive in the previous column excluding controls, it remains not statistically significantly different
from zero. Column (6) shows the results based on a model including controls for price, age and
location in the menu. Adding a pvod version, on average, still has no statistically significant
difference on monthly tvod unit sales. The coefficients for price, age and location remain un-
changed in direction. I cannot infer from those results that adding a second version of a movie

title changes the title’s tvod sales on average.
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4.2 Heterogeneous Effects

I further examine whether the impact of adding a second version to the platform varies across
different characteristics of the titles. Previous literature indicates that the delay between two
versions’ availability seems to affect sales and potentially increase (or decrease) cannibalisation
(Frank, 1994; Lehmann and Weinberg, 2000). Therefore, I test whether the delay between a
title being added to the platform as tvod version and becoming available as a second version
moderates the effect of a title’s availability as two versions. To conduct this analysis, I add
interaction terms between the second-version dummy fwo versions and the dummy variable
delay > 4 months as well as the dummy variable delay > 13 months to the list of explanatory
variables. The additional dummy variable delay > 4 months indicates a title being available
between four and twelve months on the platform before becoming available as a second version.
The dummy variable delay > 13 months indicates titles that are available for thirteen or more
months in the catalogue before becoming available as a second version. I choose those periods
for cut-off according to the distribution of sales across the movies’ lifetime sales on the platform,
as shown in Figure 4. The model is estimated with the same dependent variable as before, log-
transformed monthly unit sales. I report the extended model’s result in Table 3. Similar to
the basic regression model results in Table 2, I report results for different control variables and
combinations of control variables to enhance the results’ traceability. The control variables’
directions included throughout columns (2) to (6) remain unchanged compared to the basic

regression model results.

Table 3: Availability as two versions interacted with delay until second version

Dependent variable:

monthly quantity

(&)

@)

3)

“

(5

)

two versions —0.727** —0.733*** —0.661*** —0.699** —0.783*** —0.809***
(0.159) (0.157) (0.160) (0.290) (0.281) (0.284)
price —0.693** —0.680** —1.385"
(0.307) (0.316) (0.391)
age catalogue —0.159*** —0.110
(0.033) (0.071)
age catalogue® 0.001 —0.00005
(0.0004) (0.001)
location —0.025*** —0.025%*
(0.009) (0.009)
two versions x availability > 4 months 0.643** 0.666"** 0.667* 0.374 0.278 0.282
(0.169) (0.169) (0.169) (0.370) (0.374) (0.376)
two versions x availability > 13 months 1.357** 1.324%* 1.163"* 1.351%* 1.089%** 1.105%*
(0.192) (0.193) (0.212) (0.376) (0.392) (0.385)
Movie ID Dummies Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes
Month Dummies Yes Yes Yes Yes Yes Yes
Observations 1,908 1,908 1,908 606 606 606
Log Likelihood —3,821.877 —3,818.365 —3,816.584 —1,157.242 —1,147.855 —1,145.529
¢} 2.822°%(0.173)  2.836™* (0.174)  2.842*** (0.174)  2.552*"* (0.269)  2.754™* (0.297)  2.819*** (0.306)
Akaike Inf. Crit. 8,269.754 8,264.730 8,263.168 2,540.484 2,523.710 2,523.058

Note:

*p<0.1; **p<0.05; **p<0.01

Cluster robust standard errors in ()

Standard errors clustered by movie ID

Including dummy variable per Movie ID, Year and Month

The coefficient of interest in column (3), including controls for a title’s price and age in the

catalogue and the interaction terms, shows that, on average, adding a pvod version to a tvod title
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decreases monthly unit sales by 48.37%, statistically significant at the 1% level, for titles with a
short delay between the versions’ availability. In contrast, the coefficient of the interaction term
between a title available as two versions and a title being in the catalogue for four to twelve
months before availability as two versions is positive and turns the effect of two versions to
being positive. Therefore, on average, monthly unit sales for movies available as two versions
after a medium period on the platform increase by 0.60%, statistically significant at the 1%
level. Finally, the coefficient of the interaction term between a title available as two versions
and a title being in the catalogue for thirteen and more months before becoming available as
pvod is positive and larger than the previous interaction term’s coefficient. On average, monthly
unit sales for movies available for a long time before becoming available as a second version
increase by 65.2%, statistically significant at the 1% level. The results suggest that adding
a second version has a negative effect on movies that are available as a second version only
shortly after their introduction to the platform. Contrarily, sales increase, on average, if the
delay between the first and second version is sufficiently large.

When additionally controlling for location in column (6), results are mostly similar. The
coefficient of interest remains negative and statistically significantly different from zero, indi-
cating that sales of the pre-existing version decrease upon the introduction of the second version
by 55.47%, on average. The interaction term’s coefficient between two versions and a long de-
lay until the second version’s availability remains positive and statistically significantly different
from zero, turning the effect of adding a second version positive as previously. The results indi-
cate that for movies with a long delay between versions, monthly unit sales increase by 34.44%
upon the introduction of the second version, on average. The coefficient of the interaction term
between two versions and a medium delay is not statistically significantly different from zero.
Thus, I cannot infer that, when additionally controlling for a title’s location, a movie sells more
or less monthly units on average if the second version’s delay is between four and 13 months
compared to when the delay amounts to up to three months. The location control and price
coefficients remain unchanged in direction and magnitude. The controls for age, however, are
now not statistically significantly different from zero, indicating, against previous assumptions,
that age does not affect monthly unit sales if also controlling for a movie’s location.

I further examine whether adding a second version of a title has a different impact on dif-
ferent types of movies. Since I can plausibly assume that the IMDD rating is not affected by
adding a second version to the platform, I test whether this characteristic moderates the ef-
fects by adding the interaction term between the second-version dummy and IMDb rating. 1
re-estimate the model with the same dependent variable as before, the log of monthly tvod unit
sales. I include the interaction term between the dummy variable two versions and IMDDb in
the model, reporting the results in Table A2 in the Appendix. The number of observations is
smaller than previously since the IMDb rating is only available for a limited number of movie
titles .

13While essentially any movie is available on the IMDb, titles within this dataset are not sufficiently distinguish-
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If including controls separately in columns (2) to (6), the coefficients align with the re-
spective columns in the basic regression model. If only including age and price as control, the
coefficient of interest is positive and statistically significant at the 5% level, while the coefficient
estimate on the interaction term is negative and statistically significant at the 10% level. The
implication is that the effect of an additional version differs for different levels of IMDb rating.
Sales of movies with a higher IMDb rating seem to benefit less from adding the second version
since tvod unit sales increase less after a title becoming available as two versions. However, if
adding the location control to the list of explanatory variables, neither the coefficient of inter-
est nor the interaction term’s coefficient is statistically significantly different from zero. Thus,
I cannot conclude that the effect of an additional version differs for different levels of IMDb

rating if controlling for the location of a movie in the Video-on-Demand platform’s menu.

5 Robustness Check

I'do not have information on the decision of TELCO to add the second version of a movie. While
I use a dummy variable regression for my analysis, which allows me to eliminate time-invariant
errors from the model, I do not control for time-variant unobservable factors. Optimally, to
study the effect of adding a second version of a movie to a pre-existing title on the platform, I
would conduct a randomised experiment by randomly picking movies to become available as a
second version. Thereby, no unobserved variables would be influencing the decision of whether
to add a second version of a movie or not. However, conducting such an experiment is not
within the scope of this thesis. Therefore, I re-estimate the regression with a propensity score
matching (PSM) method (for a similar approach see Smith and Telang, 2009) to additionally
control for time-variant unobservable factors in the model. I use observable variables such as
price and quantity sold during the first month of availability, genre, duration of availability in the
catalogue and availability as an HD version to predict the probability of a movie’s introduction
as a second version to the platform. The matching allows comparing movies which have similar
observable characteristics, meaning a similar propensity score, but where one movie is available
as two versions on the platform, and one is not. The matching should also increase the similarity
within unobservable factors between movies available as one and two versions, respectively, and
thus help to control for time-variant unobservable variables.

I use a probit function to calculate propensity scores for the dependent variable (1 if a
movie is ever available as two versions on the platform) with the observed explanatory variables.
I subsequently use nearest neighbour matching as a method for matching movies based on
their propensity scores. I use a subset of only those movies available during January 2018.

I choose this subset of data since firstly, a relatively high proportion of movies are available

able from one another to extract the rating for each of them. For example, the IMDb has several entries for The
Raven. There are two movies with the same title, which premiered in different years. Since I do not have data on
when a movie was first published, I cannot unambiguously assign the relevant IMDb rating.
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Figure 8: Tvod monthly sales trend - control and treatment group (PSM)

and secondly a relatively high proportion of movies become available as a second version in
that month. To enhance similarity between movies, I use exact matching for the first month
available. Therefore, I lose several movies available as two versions, since there are no movies
available as only one version fitting those constraints. I further use a 1 to 1 PSM approach. 175
titles out of 191 movies from the group of movies distributed as two versions and available in
January 2018 are matched. Since PSM relies on finding movies with similar propensity scores
in both groups, I plot the covariate balance of the movies before and after matching in Figure
A3 in the Appendix. I observe that the difference between the groups decreases after matching
(indicated by points on the dots moving further towards zero upon matching) and that most
differences after matching lie below the threshold of 0.1, indicating that the method allows us
to compare more similar movies based on their observable characteristics.

I visually compare the sales of the control group (titles only ever available as one version)
and the treatment group (titles eventually available as two versions) in Figure 8. For the control
movies, I assign January 2018 as the month zero'#, while for treatment movies zero indicates
the month in which the second version becomes available. I observe that movies in the control
group sell less on average than movies in the treatment group and that pre-trend differences
between the groups exist. While sales in the treatment group slightly decrease before the sec-
ond version’s availability, they remain stable within the control group. Upon the second ver-
sion’s availability, sales in the treatment group increase before declining again while the control
group’s sales remain constant, at least visually confirming the assumption that adding a second
version to the platform impacts a title’s sales.

I recalculate the regression analysis based on the movies from the newly defined treatment
and control group. Differently to the regression results previously shown, I do not control for

the location of the title on the platform within this analysis due to data constraints, as data on a

l4since January 2018 is the month where the largest number of titles become available as a second version
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title’s location is not available for the relevant period!”. The estimate on the difference in sales
of movies before and after being available as two versions is positive and statistically significant
at the 5% level as reported in column (1) in Table A3 of the Appendix. The direction of the
coefficient remains unchanged compared to its calculation without PSM in the main regression
if only controlling for price and age of the movie in the catalogue (see Table 2). Adding a
pvod version to the platform leads, on average, to a 48.88% increase in sales of this title’s tvod
version. Most of the movies considered within the PSM have been in the catalogue for a long
time before their second version’s availability. Hence, the PSM regression results align with the
previous finding that for movies with a long delay until the second version’s release, the effect
is positive.

To further increase similarity among the control and treatment group, I include the IMDb
rating of movies as a covariate in the matching process. Since this information is only available
for a limited number of movies in the subset, the treatment and control groups have 109 movies
each after using exact and nearest neighbour method matching as before. I report the covariate
balance before and after matching in Figure A4 in the Appendix. I observe that while the
absolute standardised mean difference decreases upon matching as in the previous matching
excluding the IMDD rating, the control and treatment movies are less similar since the number
of possible matches is lower than before. Nevertheless, results of the visual comparison and the
regression remain unchanged when adding the IMDb rating as covariate to the PSM. In line with
Figure 8 depicting average sales trends for the PSM excluding IMDb rating as covariate, Figure
A2 in the Appendix also shows that movies sell less on average if they are in the control group
compared to if they are in the treatment group. Furthermore, there are still pre-trend differences
between the two groups. Upon the second version’s availability, sales in the treatment group
increase before declining again while the control group’s sales remain constant. Column (2)
in Table A3 in the Appendix reports regression results. It indicates, in line with the previous
regression results using PSM without the covariate IMDD rating, that if solely controlling for
price and age, adding a pvod version to a tvod title leads to an increase in sales of the tvod
version. Since most movies considered within the PSM have long been available before the

treatment moment, the PSM regression results align with the previous findings.

6 Discussion

The results suggest that for movies with a long delay until the second version’s availability, the
second version’s introduction has a promotional effect. Since consumers do not have perfect
information, product discovery plays a role in their decision-making. Previous research shows
that this is also the case in the movie industry, where the inflow of new products is high and
therefore product discovery is a driver for consumer choices (Kumar et al., 2014). On online

platforms, providers steer product discovery using recommendation systems to make consumers

13T further note that estimating the PSM for a period with location data available is restricted by data limitations.
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aware of a tailored subset of the available products or place products more or less visibly on the
platform. For Video-on-Demand platforms, this translates into placing a title closer to or further
away from the front page, into menus which are more or less specific and easy to find and into
placing a title at the top or bottom of the respective menu. This location of a movie within
the platform changes the consumer’s awareness of a title. In this context, Gong et al. (2015)
show that promoting a title in one channel raises awareness for the title’s "umbrella brand" (p.
344). Sales increase not only in the promoted channel but also in other channels where the title
is available. Therefore, I attribute my results at least partially to the additional version raising
awareness for the pre-existing version. However, data used within this analysis shows that pvod
versions enter the platform at a more visible location than the respective tvod version is located
simultaneously (see Figure 7). Independent of which title’s version consumers encounter on the
platform first, they choose the version they want to consume. Therefore, one version of a title
becoming easier to find on the platform entails that the other version, as well, is more visible. To
rule out the possibility that the increase in tvod sales solely stems from the title’s more visible
location within the platform upon the second version’s availability, I introduce an additional
control. When controlling for a title’s location, the pvod version’s availability still positively
affects tvod sales for titles with a long delay between the introduction of the first and subsequent
version. Sales seem to benefit from an increased awareness beyond the tile’s location, such as a
title’s inclusion in a larger number of sub-menus once available as two versions.

For movies distributed as two versions with a short or moderate delay after first becoming
available on the platform, there does not seem to be a similar benefit in sales. I attribute this
lack of increase in sales to an already higher awareness for more recently added movies. Tvod
versions introduced over one year ago do not benefit from the same awareness than titles added
more recently, as the demand for movies generally declines with increasing time since its the-
atre premiere (Frank, 1994). Therefore, the second version’s availability possibly changes the
awareness more for an older than a newer title, explaining the difference in findings. Contrarily,
the results suggest that adding a pvod version with only a short or moderate delay cannibalises
tvod unit sales, where customers possibly defer to buying the pvod version instead. However,
since I do not analyse the effects on pvod titles as the data available is too limited, this is only
suggestive.

In line with the previous assumption that awareness for a title is a driver for the results,
movies with a higher IMDb rating benefit less from the positive spillover effect from adding a
second version to the platform. Assuming that more popular movies generally have a higher
IMDb rating!%, such more popular movies could be benefitting from a generally higher aware-
ness. Thus, adding a second version and the accompanying increase in attention would have
less impact on those movies. This finding is also in line with a study conducted by Kumar et al.

(2014), showing that a positive spillover effect in the context of DVD sales and broadcasted

16since previous studies show, for instance, that online user ratings can positively impact box office earnings

(Chintagunta et al., 2010)
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movies is larger for less popular movies or movies from lesser-known studios. However, if
controlling for the location of a title on the platform, this effect vanishes.

While theory predicts that under sequential distribution, introducing the higher-valued ver-
sion maximises profits (Eliashberg et al., 2006; Moorthy, 1984), I observe that TELCO intro-
duces most titles as tvod first, which is the lower-valued version. I am not aware of studies
investigating whether the sequential distribution of movies to lease and buy in digital channels
is optimal or in which order they should be released. Historically, home video market titles were
first available to rent due to video cassettes having a high price. When prices decreased due to
technological advances, buying became a viable option for consumers (Ulin, 2013). However, |
do not observe such a constraint for digital copies. One reason for TELCQO’s decision to intro-
duce tvod versions first could be the licensing (Smith and Telang, 2016a; Whitten, 2020), with
studios releasing titles to lease first. Alternatively, different from what theory predicts, it could
be more profitable for the provider first to offer a leasing version. However, I observe from the
data that the proportion of movies introduced as pvod first increases over time, meaning that
the provider converges towards what theory would predict: introducing the pvod version, as the

higher-valued version, first.

7 Limitations

I am not aware of TELCO’s decision-making process on adding a pvod version. It is thus pos-
sible that movies becoming available as a second version are different to movies which are only
ever available as one version, limiting the explanatory power of the analysis. A randomised ex-
periment would help establishing causality. Since such a setup is not within the scope of my the-
sis, | use a dummy variable regression to control for time-invariant factors that could influence
TELCQ'’s decision to add a second version. Further, I use a propensity score matching method
to create a similar control group to the group of movies becoming available as two versions
based on observable characteristics. However, PSM is no perfect cure, either: it only allows for
creating a control group based on observable characteristics of the movies. Hence, covariates
that cannot be observed but which might still vary across control and treatment groups cannot
be accounted for within the matching. However this is only a minor concern since I also assume
that by increasing similarity among observable characteristics within the groups of movies I also
increase similarity among unobservable characteristics. Additionally, Figure 8 shows that the
control and treatment group’s pre-trends as well as their means differ. The control group is thus
not a perfect match to the treatment group. Furthermore, due to data limitations, I run the PSM
on a period for which I do not have data on the location of a title within the Video-on-Demand
platform menu. Therefore, I cannot include a location control within the PSM regression mod-
els, limiting the results since I show in other regression models that movies with a more visible
location on the platform benefit from higher monthly sales, on average. Nevertheless, the PSM

indicates that adding a version to buy impacts monthly unit sales of the pre-existing version to
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lease, which is in line with my main regression results.

The generalisability of the findings is limited since I only consider the case of the addition
of a pvod version to a pre-existing tvod version, neglecting those movies that enter the catalogue
as a pvod version and are subsequently introduced as a tvod version.

From a managerial point of view, rather than the effect on one version’s unit sales from
adding the second version, the overall effect on revenue from offering one or two versions
of a movie is prevalent. To measure the implications on revenue, I would need to conduct a
randomised experiment. I would have one group of movies for which only one version would
ever be introduced to the platform and another group of similar movies, for which two versions
would be available. Then, I could show whether it is more beneficial to offer one or two versions
of a title over time. However, since I do not have access to this type of data, I limit my analysis
to the one presented, notwithstanding that I cannot establish the contrast necessary to show the
overall effects on revenue. However, I note that I do control for time within my analysis and
that I do show that over time, the firm changes its strategy from introducing the tvod version

first to introducing the pvod version first.

8 Conclusion

This thesis analyses how the availability of a version of a product in a digital channel impacts
sales in another digital channel in the context of a Video-on-Demand platform offering titles
to lease and buy, respectively. The results lend support for managerial decision-making since
platform providers must decide whether, when and where to include different versions of a
movie title to maximise profits. From an academic perspective, the thesis adds to the growing
body of literature on digital cross-channel effects by focusing on the interplay of digital buying
and digital leasing channels.

To estimate the effect, I use secondary data from a platform provider offering versions of
the same title to lease and subsequently to buy. I limit the analysis on titles available first to
lease. Depending on the delay between the introduction of the first and second version of a
title, adding the purchasable version seems to either have a positive information spillover or
a cannibalisation effect. If movies are in the catalogue 13 months and more before becoming
available as two versions, adding the second version increases sales of the pre-existing version
by 34.44%, on average. 1 attribute this to an increase in awareness of platform users for the title
from adding the second version. For movies becoming available as a second version after a year
and less in the catalogue, sales of the pre-existing version decrease upon the introduction of the
second version by 55.47%, on average. Movies added more recently to the platform do not seem
to benefit from the increase in consumer awareness. Possibly, a cannibalisation effect for the
pre-existing version predominates for those titles, with consumers deferring to the purchasable
version upon it’s availability.

Since the positive impact from adding the second version does not seem to prevail for all
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movies and since the analysis suggests a potential cannibalisation effect for recently added titles,
the platform provider should consider refraining from introducing a second version to recently
added titles. Furthermore, the results suggests that movies more easy to find on the platform sell
more on average. Therefore, instead of adding a second version, the provider should consider
moving movies to lease introduced only recently at more prominent locations to increase sales.
If interested in further understanding the effects accompanying the Video-on-Demand platform
provider’s versioning strategies and to maximise profits, it would be helpful to run randomised
experiments to test their strategies.

Additionally studying the effect of first introducing a title for sale and later for lease would
allow a more complete understanding of potential cannibalisation effects. Such an analysis
would be especially revealing since theory predicts that in the case of subsequent distribution,
adding the higher-priced version first (in this context a version to buy) maximises profits. Fur-
thermore, it remains to be seen whether the simultaneous, instead of the subsequent, introduc-

tion would be profit-maximising.
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A Appendix

A.1 Figures
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Figure Al: Tvod monthly sales distribution for titles eventually available as both versions

TREATED

MAX

MEAN

MIN

Unit sales

CONTROL

1
I
I
I
I
< I
2 1
]
]
MAX !

——
EAN .
MIN .
0- 1
|

-3 -2 -1 0 1 2 3
Distance (in months) to release of second version
Ribbon depicts mean +/- 1 standard error

Figure A2: Tvod monthly sales trend - control and treatment group (PSM)
using IMDb rating covariate



Covariate Balance

Sample

®  Adjusted

® Unadjusted

20

1.0 15

0.5
Absolute Standardized Mean Differences

v
L]

Figure A3: Covariate balance - without IMDb rating

il



Covariate Balance

disﬁﬂg b

Av%‘l’ﬂiﬁ E
Ema_zm.&!ﬂg_ ]
AT
e ol 0

228 22

Ganw Eﬂgu-

R
Eﬁﬁﬂaiﬁ: 3

S S S S e e S S
g ey R

B
28,
g
%g

g}g

—pian

nm
iy
==
=
==
e

&

SRR
Ty toee

L

jepEeeesees

Popch:

SZZEEET

SR
gg??wwu

5]
T

]

R T T A s
RN R NN

e
ﬁ%ﬁ%ﬁg@gﬁﬁa@ﬁ

rrrrrn mrrrrrn
T o o
A
h.EI
ST Sy =
TSP R
st o)
l.' I' I.' I'

=

SRS T o

IR ILIEITIL
PR )
]
EE
By
==
Ea

R B R i i B B S e L B
RN R

1 2
Absolute Standardized Mean Differences

Figure A4: Covariate balance - with IMDD rating

il

Sample

® Adjusted
® Unadjusted



A.2 Tables

Table Al: Average monthly unit sales and prices - titles available as two versions

all tvod, one version tvod, two versions pvod, one version pvod, two versions
Titles
number 503 338 338 165 165
Quantity Sold
min 0 0 0
max 3441 3441 1268 873 227
mean 5.78 8.74 3.04 6.81 3.38
sd 41.61 56.72 20.56 40.37 14.93
Price
min 0.99 0.99 1.49 5.99 5
max 19.99 4.49 4.49 19.99 19.99
mean 4.11 3.2 3.21 14.96 14.78
sd 3.32 0.77 0.65 2.76 3.19
Table A2: Availability as two versions interacted with IMDb rating
Dependent variable:
monthly quantity
Q)] 2 3) 4 ) 6)
two versions 1.028* 1.048* 1.122** 0.991 0.278 0.200
(0.556) (0.556) (0.548) (1.240) (1.277) (1.241)
price —0.865** —0.807** —1.705***
(0.343) (0.384) (0.492)
age catalogue —0.168*** —0.106
(0.048) (0.124)
age catalogue” 0.001%* 0.001
(0.0004) (0.001)
location —0.030*** —0.030***
(0.009) (0.010)
two versions x IMDb rating —0.122 —0.130 —0.140* —0.083 —0.035 —0.028
(0.084) (0.084) (0.082) 0.171) (0.178) (0.173)
Movie ID Dummies Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes
Month Dummies Yes Yes Yes Yes Yes Yes
Observations 1,134 1,134 1,134 284 284 284
Log Likelihood —2,192.910 —2,190.254 —2,184.545 —585.000 —575.571 —572.613
7] 2,720 (0.219)  2.741*** (0.221)  2.789** (0.225)  2.460*** (0.367)  2.790*** (0.429)  2.981*** (0.471)
Akaike Inf. Crit. 4,755.820 4,752.508 4,743.091 1,289.999 1,273.142 1,271.225

Note:

*p<0.1; *p<0.05; **p<0.01

Cluster robust standard errors in ()

Standard errors clustered by movie ID

Including dummy variable per Movie ID, Year and Month
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Table A3: Propensity score matching regression results

Dependent variable:

monthly quantity

PSM w/o IMDb rating PSM w/ IMDDb rating
(1) )

two versions 0.398*** 0.463**
(0.132) (0.207)

price —0.624* —0.041
(0.325) (0.520)

age catalogue —0.171%** —0.163***
(0.037) (0.052)

age catalogue? 0.001** 0.001
(0.0003) (0.0004)

Movie ID Dummies Yes Yes

Year Dummies Yes Yes

Month Dummies Yes Yes

Observations 2,329 1,460

Log Likelihood —3,223.787 —1,782.503

0 4.773** (0.395) 4.863*** (0.590)

Akaike Inf. Crit. 7,179.574 4,035.006

Note: *p<0.1; *p<0.05; **p<0.01

Cluster Robust Standard Errors in ()
Standard Errors clustered by Movie ID
Including dummy variable per Movie ID, Year and Month
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