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Abstract

The COVID-19 pandemic has significantly affected the consumption patterns of
cultural goods. Using novel data from a consumer survey conducted in January
2022 across 14 countries, we address two key issues. First, we provide a descriptive
analysis of changes in the consumption of four cultural goods—music, films and
series, games, and books—focusing on shifts between legal and illegal consumption.
Second, we reassess the relationship between digital piracy and legal sales, with a
particular emphasis on age differences. Our findings reveal that among those who
engaged in illegal consumption during the pandemic, 6-8% were new pirates, pri-
marily individuals who experienced income reductions and increased time at home
due to the shift to remote work or schooling. Among adults, these disruptions were
linked to a decline in legal sales of music and games. In contrast, the displacement
of legal audiovisual consumption was observed only among adults who continued
working in person. Minors displayed different patterns: for them, illegal consump-
tion was negatively associated with legal book consumption but positively linked to
legal audiovisual consumption.
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1 Introduction

On April 20th, 2022 Netflix stocks plunged almost 38% following the announcement
of a loss of 200,000 subscriptions to its platform (Bove, 2022). Next to market satu-
ration due to increasing competition from different platforms, the Russia-Ukrain-
ian war and other macroeconomic factors, the end of the COVID-19 pandemic also
played a role. As bluntly reported, the “pandemic streaming party is over”’(Sherman,
2020) indicating a stop in the surge in demand for online entertainment experienced
during the pandemic.

The pandemic had a profound and multifaceted effect on the industry of cultural
goods (Salvador et al., 2021), with different outcomes among cultural sub-sectors.
Streaming and digital content benefited significantly, while live events and physi-
cal retail experienced a severe slowdown. Overall, the cultural and creative sectors
were among the most affected by the pandemic (Travkina & Sacco, 2020; Bateman,
2022). There are indications that during the pandemic also unauthorized cultural
consumption—commonly referred to as “online piracy”—has sharply increased.
MUSO data.! suggests that film piracy increased 41% in the USA and 66% in Italy
during the last week of March 2020, compared with the last week of February
2020—just before many countries or regions experienced a lockdown to combat the
pandemic.

In this paper we provide the first systematic empirical assessment of how the pan-
demic affected both authorized and unauthorized individual consumption of four
cultural goods (i.e. music, films and series, books and games), exploring their cross-
and within heterogeneity with respect to different individual characteristics. We
identify two main shocks that may have affected cultural consumption during the
pandemic. First, more time spent at home due to online working or remote learning,
together with more income available for home entertainment due to the reduction
of expenditures on other goods and the forced shutdown of live venues, may have
increased time and budget available for cultural goods’ consumption and, therefore,
the overall demand for such content through both legal and illegal channels. Moreo-
ver, such a change in working or schooling conditions may have improved digital
skills, spurring consumers to explore alternative channels of consumption, including
illegal sources, affecting the consumption pattern in a more permanent way. Over-
all, this curfew effect may have positively affected both authorized and unauthorized
consumption of cultural goods, prompting the pandemic streaming party but also a
surge in piracy. Second, a decrease in available income for parts of the population
(income effect) might have decreased their ability and willingness to pay for legal
content, leading to fewer legal purchases and/or more digital piracy.

Using novel data collected through a large scale consumer survey administered
two years into the pandemic in January 2022, in 14 countries (France, Germany, The
Netherlands, Poland, Spain, Italy, Ireland, Sweden, United Kingdom, United States,
Russia, Australia, Indonesia and Brazil), the aim of this paper is twofold. First, we

! MUSO is a data company that measures digital piracy in all its forms at the global level (MUSO,
2020).
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document the change in consumer behaviour during the pandemic. Specifically, our
data allows us to pin down the “new pirates” of the pandemic, namely those con-
sumers who used illegal channels for the first time during the pandemic. We analyse
what prompted individuals to engage in online piracy during the pandemic.

Our second aim is to provide evidence about the displacement of legal consump-
tion of cultural goods by illegal consumption during the pandemic. A substan-
tial body of literature has studied the effect of the unauthorized sharing of copy-
righted works, but no general consensus was reached (Tyrowicz et al., 2020), while
it is likely for this effect to vary between and within content types, over time, and
between socioeconomic groups. The pandemic provides an interesting setting to
revisit this thorny issue. To empirically test the effect of illegal on legal consumption
we rely on previous studies’ methodology and regress the volume consumed legally
on the volume purchased illegally, using an instrumental variable (IV) approach to
address endogeneity issues (Rob & Waldfogel, 2006; Zentner, 2006; Oberholzer-
Gee & Strumpf, 2007). We instrument illegal consumption with the respondent’s
attitude towards various “victimless crimes” such as jaywalking, taking a flash photo
in a museum and travelling on public transit without a ticket (Poort et al., 2018;
Ende et al., 2015). The intuition behind this instrument is that, while such attitudes
correlate (significantly) with online piracy, due to similar self-justification mecha-
nisms underlying victimless crimes and online piracy, they do not affect cultural
goods’ legal consumption directly, when other covariates such as age, gender and
education level are controlled for. To identify how income reduction and increasing
demand moderate the displacement of legal sales by online piracy, we subsequently
interact the volume of illegal consumption with both income and smart working/
schooling shocks.

Our empirical findings indicate that between 6 and 8% of the population started
using illegal channels during the pandemic, instead of 2-3% as would be expected
without the pandemic. These new pirates significantly more often experienced
income reductions or significant changes in working/schooling conditions during
the pandemic. These shocks, along with the age of the respondent, influenced the
relationship between digital piracy and legal consumption. For music and games, a
displacement effect is observed among adults experiencing income reductions and
remote work or schooling. In contrast, a positive association emerges for audiovis-
ual content among minors, whose legal and illegal consumption tend to go hand
in hand, possibly due to a sampling effect driven by increased time spent at home.
Finally, book displacement is observed among minors who are not affected by the
shocks of the pandemics.

A key concern in using victimless crimes as an instrument for online piracy
is that it may not fully satisfy the exclusion restriction due to unobserved factors
potentially correlated with both victimless crimes and the error term. While we take
several steps to mitigate this issue carrying out multiple robustness check, includ-
ing employing the kinky least squares (KLS) estimator (Kripfganz & Kiviet, 2021),
we cannot entirely rule out the presence of unobserved variables that could intro-
duce some residual endogeneity. Therefore, the causal interpretation of our results
should be read with some caution. Although we acknowledge this limitation of our
approach, we argue that the proposed instrumental variable reduces endogeneity
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concerns compared to standard OLS estimates, offering valuable insights into the
displacement of legal consumption by illegal consumption during the pandemic.

The rest of the paper is structured as follows. Section 2 provides the background
of the study. In particular, Sect. 2.1 discusses cultural consumption during the pan-
demic and Sect. 2.2 presents a brief overview of the literature on unauthorized con-
sumption and sales displacement. Section 3 describes the data and the empirical
strategy. The empirical results are presented in Sect. 4 and their robustness is dis-
cussed in Sect. 5. Section 6 offers concluding thoughts.

2 Background
2.1 Cultural consumption during the pandemic

The OECD reports that the cultural and creative sectors are among the most
affected by the pandemic, with jobs at risk ranging from 0.8 to 5.5% of employment
(Travkina & Sacco, 2020). In 2022, estimates from the World Economic Forum
indicate that because of the pandemic ten million creative jobs have been lost (Bate-
man, 2022). The nature of this impact is however asymmetric, depending on the cul-
tural sub-sector involved (Bakhshi et al., 2022). Social distancing measures strongly
hit the venue-based sectors, i.e. museums, performing arts, live music, festivals, and
cinema (Black et al., 2024), while the revenues increased for large video stream-
ing platforms (Travkina & Sacco, 2020). A clear example is the massive surge in
profits recorded by Netflix in 2020 (Poncianon, 2020). Impressive increases in sales
were also reported in the video games industry (Travkina & Sacco, 2020). Instead,
while the book industry has been spurred by innovation and adaptation towards dig-
itization over the pandemic (Guren et al., 2021), the increase in digital sales did
not compensate the losses in physical sales (Travkina & Sacco, 2020). Empirical
evidence from the music industry suggests that streaming consumption significantly
decreased in lockdown (Sim et al., 2022; Denk et al., 2022; Meyn & Albers, 2024),
probably because music is often consumed as a complement to other activities (e.g.
commuting), which have been drastically reduced in lockdown. Concerning the con-
text of live events, Black et al. (2024) concludes that the pandemic caused severe
economic setbacks and disrupted the social fabric associated with music festivals,
but it also accelerated the adoption of new digital solutions, raising questions about
future event models in a post-pandemic world.

The pandemic is also reported to have increased illegal consumption of online
content. MUSO (2020) suggests that film piracy increased by 41% in the USA, 43%
in the UK, 50% in Spain, 62% in India and 66% in Italy during the last week of
March 2020, compared with the last week of February 2020—just before many
countries or regions experienced a lockdown to combat the pandemic.

Restrictions adopted in most countries to fight the pandemic thus seem to have
drastically changed consumer behaviour. However, systematic evidence about the
changes in cultural consumption during the pandemic and the underlying motives
is still scant. As summarized in Table 1, we identify several opposing forces at
work during the pandemic. For legal consumption, these forces may lead to an
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Table 1 Legal and illegal consumption of cultural goods: forces at play in the pandemic

Effect on Duration

Legal cons. Illegal cons.

Curfew More time at home + + Temporary
No live venues + + Temporary
More budget for in home entertainment + = Temporary
Improvement of digital skills + ++ Possibly permanent
Income losses Less disposable income - + Mostly temporary

increase or a reduction, depending on individual circumstances, while all forces
seem to induce an increase for illegal consumption.

First, many consumers have experienced changes in working conditions, with sig-
nificant shifts from on-site to online working, while many social activities—including
concerts, cinemas, clubs, large sports events—have been cancelled or did not allow the
audience to attend. Many consumers thus experienced what we call a curfew effect,
which may have generated different consequences on cultural consumption. Significant
shifts from on-site to online working as well as the absence of live venues have argu-
ably increased the time available for cultural consumption, positively affecting both
legal and illegal consumption. In addition, the closing of most of public life (restau-
rants, cinemas, concerts, clubs as well as private parties) is likely to have (ceteris pari-
bus) increased households budgets available for in home entertainment, enhancing the
demand for legal purchases of cultural goods. These three potential mechanisms, sum-
marized in the first three lines of Table 1, are consistent with the anecdotal evidence
mentioned in the introduction, referring to the “pandemic streaming party” as well
as the alleged surge in digital piracy. In fact, there is a lasting effect on working from
home, but not on home schooling or closing venues. Therefore, we expect all these
effects to be rather temporary. Finally, enhanced exposure to digital consumption may
have increased consumers’ digital skills, increasing their likelihood to explore illegal
channels. As argued by Peitz and Waldfogel (2012), the birth of digital piracy was led
by the fast penetration of the Internet and the digitization of information products. The
recent pandemic has increased digital skills and readiness of both consumers (Akram
et al., 2021) and companies (Bai et al., 2021), with a rise in the use of digital technolo-
gies in various aspects of life. This may have caused consumers to explore new chan-
nels of acquisition of cultural goods, including illegal sources, which arguably require
somewhat stronger digital skills than legal services. A possible switch from legal to
illegal channels might be aggravated for consumers who have experienced income
reductions during the pandemic, if legal consumption is no longer affordable. Such an
income effect, as opposed to the curfew effect, is expected to reduce legal consump-
tion and enhance illegal consumption of cultural goods. In other words, while there is a
positive link between available income and consumption of cultural and entertainments
goods (Arvai & Mann, 2022), which might therefore be considered superior goods,
online piracy in arguably an inferior good, the consumption of which increases when
income decreases.
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All these channels at play may diverge across minors and adults, who experienced
the pandemic shocks in a different way. In this paper, we empirically examine how
the curfew and income effect intertwine with the relation between digital piracy and
the legal acquisition of cultural goods, with particular focus on how these dynamics
differ across age groups. Although many of these changes seem closely linked to
the pandemic period, digital skills and new consumption behaviours acquired during
the pandemic may persist afterwards (Sheth, 2020), affecting cultural industries well
beyond the pandemic. This is particularly relevant for what concerns cultural con-
sumption via illegal channels, as it was previously shown that a one-time incentive
to switch to digital piracy can determine a rather permanent shift to unauthorized
sources, carrying lasting effects on the consumer’s behaviour (Danaher et al., 2010;
Hardy, 2022). We therefore believe that investigating the changes in both authorized
and unauthorized consumption of cultural goods in light of the recent pandemic pro-
vides relevant new insights for the cultural industries.

Differently from previous studies, our data allows us to investigate individual
choices of consumption during the pandemic across a wide range of countries and
for different cultural goods. Finally, our study provides the first empirical explora-
tion of cultural consumption patterns during the pandemic through both authorized
and unauthorized channels at the same time.

2.2 Unauthorized consumption and sales displacement

Over the past two decades, a substantial body of academic literature emerged on the
effect of the unauthorized sharing of copyrighted works, but no general consensus
was reached as to how piracy displaces legal sales. Most of the earlier contributions
focus on the music industry—e.g. Peitz and Waelbroeck (2004), Zentner (2006),
Liebowitz (2006), Oberholzer-Gee and Strumpf (2007), Rob and Waldfogel (2006),
Danabher et al. (2014), Aguiar and Martens (2016). A smaller number of studies deal
with the effect for films—e.g. Bounie et al. (2006), Hennig-Thurau et al. (2007),
Rob and Waldfogel (2007), Bai and Waldfogel (2012), Danaher and Smith (2014).
In literature reviews (Handke, 2012; Smith & Telang, 2012; Watson et al., 2015) it
is observed that there are very few studies concerning other markets, such as games,
books and software. Smith and Telang (2012) conclude that the vast majority of the
literature finds evidence that piracy harms media sales. However, most of this evi-
dence suggests a much smaller effect than a one-to-one displacement of sales by
illegal copies, and quantitative estimates vary substantially.

As previous studies have highlighted (Poort et al., 2010; Quintais & Poort, 2018),
this inconclusive empirical evidence may at least partly be caused by the several
opposing channels through which online piracy may affect the purchase of legal
content. On the one hand, illegal access may enhance legal demand for cultural
goods through either a sampling effect (i.e. illegal consumers are introduced to new
types of content and genres, thus generating new legal demand) or a network effect
(i.e. unauthorized consumption increases the popularity of cultural goods, boosting
demand). Moreover, online piracy may raise the demand for complementary prod-
ucts, such as merchandize or live concerts. On the other hand, displacement may
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occur because of a negative substitution effect, when illegal consumption replaces
legal purchases. More subtle negative effects on sales occur when sampling leads
to fewer bad buys or deferred purchases at lower prices. Also, piracy may displace
legal consumption via competition for people’s time budget: if one watches a movie
illegally, one cannot watch a movie legally at the same time. Finally, we may observe
a neutral effect when pirate platforms meet the demand of consumers with insuffi-
cient willingness to pay, or of consumers looking for a work that is not on offer in
their country or is offered on a platform they do not know, or for a work in a specific
technical quality or file type that is not legally available.

The strength of these opposing interactions is likely to differ between content
types. For instance, most people enjoy the same music many times, while they watch
a film or read a book only once or twice. This implies that sampling would be more
relevant for music than for other cultural goods. However, similar to music, TV-
series may also involve a long-lasting engagement: sampling the first season of a
TV-series or the first edition of a movie series may cause people to acquire a legal
subscription to watch the second season, respectively, the sequel. Also, the positive
effect of piracy on the demand for related products such as live concerts and mer-
chandize may be significant for music, while the time budget effect may be less rele-
vant, as music is often enjoyed while doing other things at the same time. Moreover,
as music is often consumed during other activities such as commuting (Sim et al.,
2022), changes in working conditions may affect the usual relationship between dig-
ital piracy and legal purchase. The position of games in this spectrum is not obvious:
it is likely that a fully functional game from an illegal source displaces demand for a
legal version, but the gaming industry has more technical possibilities to ensure that
an illegal version is not a perfect substitute—for instance, because it does not allow
for periodic updates or playing against others over the internet.

The strength of the different effects may also vary within content types: the sam-
pling effect is likely to be weaker for famous artists and blockbuster films from
which consumers generally know what to expect. In addition, popular and recent
content is more likely to be on offer legally, whereas older and niche content may
be unavailable or out of commerce. If so, consumption of such content from illegal
sources cannot displace legal acquisition for that specific title. Watson et al. (2015)
mention the long-tail distribution of pirated content, and the net displacement effect
may be different further down this tail than in the head of the distribution. Indeed,
some studies find that more popular musicians and albums (Blackburn, 2004; Mor-
timer et al., 2012) and blockbuster films (Peukert et al., 2017) suffer more from the
substitution effect, whereas less-well-known productions may even benefit as the
opposing sampling effect prevails (Aly-Tovar et al., 2020). However, other studies
find an opposite effect (Bhattacharjee et al., 2007; Hammond, 2014).

On top of this content related heterogeneity, the effects of piracy on legal consump-
tion may depend on cultural, socioeconomic and demographic characteristics (Eisend,
2019). While these specific sources of heterogeneity are still largely unexplored in
the literature, Poort et al. (2018) indicate that, differently from adults, minors are not
responsible for displacement while for audiovisual content, the positive sampling effect
appears to dominate substitution effects.
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Lastly, the relevance of the different interactions between piracy and legal sales
has changed over time. In the early days of online piracy, music was legally avail-
able only on physical carriers, bundled in albums. Consumers who only wanted a
specific song were not served unless it was released as a single. Likewise, audiovis-
ual content was tied to DVDs locked with technical protection measures. Nowadays
most popular content is also or only available as digital downloads and via stream-
ing services. In addition, film trailers and music videos are generally available for
free via platforms such as YouTube. Moreover, Spotify offers a free ad-sponsored
music streaming service. In a way, as argued by Waldfogel (2019), digital technol-
ogy “is democratizing access to the cultural marketplace” by reducing the costs of
production, distribution, and promotion. Such developments have also reduced the
incentive to turn to illegal sources for sampling or for specific technical formats that
are not on offer via legal channels. It seems plausible that this has reduced piracy,
and that is indeed what Aguiar and Waldfogel (2018) and Poort and Weda (2015)
concluded for the illegal consumption of music concurrent with the rise of legal
music streaming. The latter authors suggest that the net displacement rate of the
remaining piracy may be higher as the positive sampling effect and the neutral effect
of unmatched demand lose their relevance. Moreover, as many consumers lost inter-
est in owning content on CDs and DVDs, they became less likely to buy a physical
carrier after sampling a digital file. On the other hand, by now the remaining pirates
may be the ones with the lowest purchasing power or willingness to pay.

A related complexity is that both legal and illegal supply have changed and diver-
sified over time. To legally consume recorded music, for instance, one can now buy
a CD, rent it or borrow it from a library, purchase a digital file or use a streaming
service. There are also different technologies for illegal consumption. The market as
a whole has shifted from physical carriers via downloads to streams. This implies
that it can be misleading to interpret developments per channel in isolation: legal
consumption via one channel cannibalizes consumption via another. Put differently,
a decrease in CD purchases may be due to legal downloads and streams as well as
to online piracy. Ideally, one would estimate the effect of consumption via all ille-
gal channels on all legal channels, making assumptions about how to add streams,
downloads, and physical carriers.

Seen as a period in which consumer behaviour as well as legal and illegal supply
have notably changed, the recent pandemic provides an ideal setting to revisit these
opposing forces and interactions.

3 Data and empirical strategy

3.1 Data and cleaning

We use a novel dataset collected through a consumer survey administered by a spe-
cialized company? two years into the pandemic, in January 2022. Our survey covers

2 The survey was carried out by Dynata (www.dynata.com).
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14 countries around the world: Germany, Spain, France, United Kingdom, Poland,
Sweden, the Netherlands, Brazil, Indonesia, Italy, Ireland, United States, Russia, and
Australia. For the first nine countries, data from a largely similar questionnaire col-
lected by the same survey company in 2017 are available (Quintais & Poort, 2018).
For the first six European countries, measurements collected in 2014 are also avail-
able (Ende et al., 2015). To be administered in several countries, the text of the sur-
vey was translated in all relevant languages. The text of the English version of the
survey is shown in the Online Resource.’

The survey includes separate questions about the legal and illegal consumption of
four cultural goods: music, films and series, books or audio-books and games. Spe-
cifically, respondents are asked to report their consumption (in items or hours) for
the various authorized and unauthorized consumption channels. Since respondents
may be reluctant to report illegal behaviour, while the legal status of some consump-
tion channels may differ between countries,” the survey does not use terms such as
“illegal”, “piracy” and “unauthorized”. Instead, for each country, we manually col-
lected a list of platforms, tools and websites that are most commonly used to access
the four content types, both legally and illegally, and we mentioned them in the cor-
responding questions as examples of sources of acquisition, to indirectly capture
both authorized and unauthorized consumption.

In addition, we included some questions to understand specific behaviour, such as
whether illegal sources started to be used during the pandemic or whether subscrip-
tions to streaming platforms have been cancelled during the same period. Finally,
we collected demographic information, including whether the respondent experi-
enced income reductions or significant changes from in-presence to online working
or schooling.® In our data, 52% of all respondents reported a significant change from
on-site to online working or remote leaning and 42% of respondents experienced an
income reduction during the pandemic.

The final dataset includes 25,939 respondents, 7095 of which are minors. Table 2
illustrates the sample composition. By design, minors have been oversampled
because this is a small age group of specific interest. Conversely, people over 50
are underrepresented in the panels of some countries and are hence under-sampled.
To correct for this, respondents are weighted by gender and age using data on the
Internet using population share divided by the sample share per gender, age group
and country.

Consumption per type of content was calculated by combining the consump-
tion from different reference periods (number of transactions such as purchases,

3 The survey can also be accessed at https://survey-d.dynata.com/survey/selfserve/53¢/22011697list.

4 As argued by Tyrowicz et al. (2020), “in many European countries (..) only unauthorized distribution
violates the law, while acquisition is either entirely legal, or merely a tort, subject to typically trouble-
some civil lawsuit.”

5 Note that when the survey was administered to minors some of the demographic questions were asked
to the parents, in order to collect reliable information at the household level. In particular, questions
related to the working status or the possible income reductions during the pandemic were asked to the
parents at the beginning of the survey, before the survey was completed by the minors.
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Table2 Sample composition by country, age, and gender

Country Total Age Gender
Adult Minor Male Female Not binary Prefer
not to
say
AUS 1871 1367 504 902 945 17 7
BRA 1905 1387 518 949 941 10 5
DEU 1819 1319 500 907 898 10 4
ESP 1814 1319 495 940 861 11 2
FRA 1851 1343 508 868 971 6 6
GBR 1879 1375 504 910 949 10 10
IND 1855 1338 517 966 812 75 2
IRL 1825 1318 507 955 853 8 9
ITA 1899 1380 519 954 938 7 0
NLD 1840 1335 505 933 892 7 8
POL 1839 1342 497 917 909 9 4
RUS 1813 1299 514 865 939 6 3
SWE 1859 1357 502 952 878 17 12
USA 1870 1365 505 904 933 18 15
Total 25,939 18,844 7095 12,922 12,719 211 87

downloads, or streaming in the past one, three or twelve months) and different
measurement units (tracks versus albums versus hours of streaming, episodes ver-
sus seasons). This implies that assumptions had to be made to add consumption via
these various channels and to convert consumption of the past one, three and twelve
months to annual totals. For comparability reasons, we clean and harmonize our
data following the procedure adopted by Quintais and Poort (2018).°

To convert different measurement units for some cultural goods, we apply the fol-
lowing rules:

e For music, 1 album is assumed to contain 10 tracks on average.
e For music, 1 h of streaming is treated as equivalent to 0.1 albums or 1 track.
e For TV-series, 1 season is assumed to consist of 10 episodes on average.

% Consumption in the past one, three and twelve months was combined to calculate annual figures.
Since the survey was held in January 2022, this raises the question of how representative consumption
in the winter is for the rest of the year. In previous exercises (Quintais & Poort, 2018) seasonality was
accounted for looking at sales during the previous year and calculating the share of sales that occurred
over the quarter in which the survey was administered. Given that the pandemic impacted public life and
content consumption in many countries since the first quarter of 2020, it is meaningless to use the same
approach this time. For instance, in early 2021 movies theatres where closed and live performance not
allowed in many countries in our sample. For these reasons we decided not to correct for seasonality for
the reported volumes, hence, figures for the last 1 and 3 months are multiplied by 12 and 4, respectively,
to arrive at annual figures. While this is a strong assumption, given the circumstances we think it is the
most conservative approach. Furthermore, seasonality was not very strong for most consumption/content
combinations in Quintais and Poort (2018) (a notable exception being live concerts).
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Table 3 Non-pirates, pirates and new pirates—share in sample per content type

Music (%) Audiovisual (%) Books (%) Games (%)

% of respondents

Non-pirates 63 52 72 66
Pirates before the pandemic 30 40 22 28
New pirates during the pandemic 7 8 6 6

Note that in the displacement effect regression analysis we restricted the data sets to
the 90th percentile of legal and illegal consumption levels. Beyond that threshold,
self-reported consumption levels become very high and prone to misreporting, so
that they could distort central tendencies. Thus, for example, in the case of music,
self-reported yearly consumption of more than 98 albums from legal channels or
more than 49 albums from illegal channels are dropped in the displacement effect
regressions (see Table A1).” Moreover, for each content type separately, the analysis
is performed on all individuals in our sample with at least one unit of either legal or
illegal consumption of each cultural good. For this reason, the number of observa-
tions used in the regression analysis differs across content types. While more than
21 thousand respondents have consumed at least one film or series over the last year,
the legal or illegal purchase of music, books and games regards around 9.5 thousand
respondents in our sample.

3.2 Understanding individual changes in pirating during the COVID-19 pandemic

A metric to compare piracy levels over time is the share of the population using
illegal channels over the previous year. Our data from prior runs of the survey indi-
cate that the percentage of pirates fluctuated between 62.2% in 2014 and 62.5% in
2017 and increased to 65.5% in 2022.% This is consistent with the various effects
identified in Table 1. Our 2022 survey includes several questions aimed at further
understanding individual changes in pirating during the pandemic. In Table 3, we
show, for each cultural good, the percentages of three categories of respondents:
non-pirates, pirates, and new pirates of the pandemic. The non-pirates are those who
did not use any illegal channels in the past year. Instead, the pirates are those who
have started using such channels before the pandemic (and are still using them). We
distinguish them from the new pirates of the pandemic, who started pirating during
the pandemic. For each individual content type, most respondents are non-pirates,
while those who started pirating during the pandemic range between as much as

7 By clipping the 95th instead of the 90th percentiles our results are robust.
8 Recent statistics provided by the UK Intellectual Property Office show similar increasing trends in the
UK in 2022 (IPO, 2023).
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6% for books and games and 8% for audiovisual content.” Further details are pro-
vided in Figs. A2 and A3, in which we distinguish between those who increased and
decreased piracy during the pandemic, plotting the percentages in each country sep-
arately. While in all countries the largest sub-group report no changes, substantial
percentages started using illegal channels or report a slight or considerable increase
in piracy. The latter groups are on average twice as large as the groups that report a
slight or considerable decrease.

We use a Probit model to understand the characteristics of those who started
pirating during the pandemic, as opposed to non-pirates.'” The dependent variable
is thus a dummy equal to one if the respondent is a new pirate of the pandemic and
zero if the respondent is not a pirate. In all specifications we include a set of individ-
ual-level fixed effects to control for different consumer characteristics, such as age,
gender, country, level of education and work status. We also control for the respond-
ent’s interest for each content type and for time spent on the internet. The regression
analysis is run for each content type separately.

In this analysis we aim at testing whether individual-level shocks occurring dur-
ing the pandemic correlate with being a new pirate. To do so, we include in the
regression two dummies that proxy individuals’ pandemic shocks. To capture the
income effect, we include a dummy whether the user has experienced income reduc-
tions during the pandemic. To proxy the curfew effect we add a dummy whether the
respondent had a significant change from in-presence to online working or schooling
due to the pandemic.

3.3 Estimating sales displacement

Following previous papers (Rob & Waldfogel, 2006; Zentner, 2006; Oberholzer-Gee
& Strumpf, 2007), we estimate the effect of digital piracy on sales by regressing the
amount of legal consumption on the amount of illegal consumption for each con-
tent type separately. As is well documented in preceding literature, regressing legal
consumption on illegal consumption in an OLS suffers from endogeneity issues due
to unobserved individual characteristics affecting both legal and illegal consump-
tion. The use of demographics and even the self-expressed interest in music, films
and series, books or games as controls cannot resolve this issue entirely. To address
endogeneity, we apply an instrumental variable (IV) approach. Several studies use
an IV to test the causal relation between digital piracy and legal sales. The aim of

 We can tentatively compare these percentages of new pirates with the replacement rate of the relevant
population cohort. Taking birth rates in 2004 as a proxy for the latter (the cohort turning 16 at the start
of the pandemic) we see that the share of the population “coming of age” in a year ranges in our country
sample from 0.86% in Germany to 2.07% in Indonesia, with an unweighted average of 1.26% (see https://
data.worldbank.org/indicator/SP.DYN.CBRT.IN, accessed October 22, 2024.). This implies an average of
2.5% of the population coming of age during two years of pandemic until our survey. Even assuming all
of these would become new pirates, in a steady state 2.5% would be an upper bound to the share of new
pirates in our sample. Instead, we observe 2 to 3 times as many new pirates during the pandemic.

10 The number of observations used in the Probit regression analysis varies across content type because
it is the sum of the pirates and the non-pirates registered for each specific cultural good.
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this approach is to look for variables that correlate with consumption from illegal
sources but that affect consumption from legal sources only through the former. Ear-
lier studies used instruments related to Internet availability and speed, or individual
Internet skills (Rob & Waldfogel, 2006; Zentner, 2006; Oberholzer-Gee & Strumpf,
2007). This may have been a valid approach when content consumption via the
Internet was almost synonymous with consumption from illegal sources, but today
this can no longer be maintained. Currently, people need to have Internet access
and a modicum of Internet skills for the most important channels for legal consump-
tion, making such variables unsuitable as instruments.

Since then, various studies have resorted to alternative identification strategies
that exploit governmental anti-piracy policies and build on a difference-in-differ-
ence approach (Danaher et al., 2014; Danaher & Smith, 2014; Peukert et al., 2017;
Savelkoul, 2020). However, as policies often address the unauthorized consump-
tion of single content types (e.g. the closure of MegaUpload studied in Danaher and
Smith (2014)) or countries (Danaher et al., 2014), this approach is not always suited
to study multiple industries and multiple countries. In addition, while the literature
has invoked quasi-natural experiments due to the shortage of valid instruments,
Tyrowicz et al. (2020) argue that the data used in these studies suffers from insuf-
ficient breadth or quality.

This paper uses an alternative instrument related to respondents’ attitudes towards
various “victimless crimes”, such as jaywalking, taking a flash photo in a museum
and travelling on public transit without a ticket.!! As shown in Table 4, our survey
includes a specific question in which respondents are asked to what extent they con-
sider such conducts acceptable (between one and seven). The intuition behind this
instrument is that respondents who have a more favourable attitude towards these
victimless crimes will also be more likely to have a favourable attitude towards, and
ultimately engage in, online piracy, while this attitude does not directly affect their
purchasing of content. As shown in the first stage regression presented in Table A10,
the attitude towards victimless crimes is positively correlated with the amount of
digital piracy for all content types. To control for possible omitted variables impact-
ing both these attitudes and legal consumption, we add a set of individual and coun-
try characteristics as identified by the existing literature about the determinants of
victimless crimes, such as jaywalking or travelling without fare. Gender and age
are found to be determinant variables in the pedestrian’s decision to attempt a road
crossing (Holland & Hill, 2007). Males take greater risks in road crossing than do
females, and younger pedestrians take more risks than do older pedestrians (Rosen-
bloom, 2003). Socio-cultural variables such as the degree to which the country is
considered “developed” (Hamed, 2001), marital status, education, income and
employment status (Guéguen & Pichot, 2001; LaScala et al., 2000) are found to
be related to pedestrian behaviour. According to social psychology (Rosenbloom,
2009), circumstantial variables, such as the presence of other pedestrians on the
street, serves to reduce cautiousness. In a similar way, the presence of other pas-
sengers, together with age and gender affect the likelihood to travel without a ticket

' This approach was also used in Ende et al. (2015) and Poort et al. (2018).
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Table 4 Attitude towards misdemeanor—Survey’s question

Question

If no one else is around, do you consider the following behaviours acceptable (between 1 and 7):
(1) Jaywalking

(2) Travelling in public transportation w/o fare

(3) Exceeding the highway speed limit

(4) Photographing with flashlight in a museum where that is not allowed

(5) Having a plumber work for cash w/o invoicing

(6) Not declaring a gift from a business relation

(7) Forgetting a promise to do community work

(Bucciol et al., 2013). Most of these determinants (age, gender, country, level of
education, work status, time spent on the internet, interest in the cultural good, as
well as income reduction and smart working during the pandemic) are included as
controls in our analysis. Other circumstantial determinants (e.g. presence of others
pedestrian or passenger) are less of a concern as in our survey we have specifically
asked the beliefs about victimless crime “if no one else is around” (see Table 4).

To further examine whether our results are robust to omitted variables bias we
employ the KLS approach (Kripfganz & Kiviet, 2021). The main objective of KLS
estimation is to provide an instrument free alternative method of identifying coeffi-
cients and correcting ordinary least squares (OLS) biases, when a plausible range of
postulated endogeneity correlation between a regressor and the error term is avail-
able. KLS realizes identification through confining the admissible correlation of
the regressors with the error term within plausible bounds (Kiviet, 2020). Hence,
this robustness check does not rely on having an IV for the illegal consumption or
satisfying the exclusion restriction. Instead, bias in the OLS estimates is corrected
for all values on a grid of endogeneity correlations, which gives a set of consist-
ent coefficient estimates in accordance with the postulated endogeneity range. The
KLS approach allows us to show that the null hypothesis that the instrument is valid
cannot be rejected for a reasonably postulated endogeneity range. In Sect. 5 we pro-
vide the results of two additional robustness checks, whose results further support
our IV approach. Despite these attempts, potential endogeneity due to unobserved
heterogeneity may still persist, as we may not have accounted for all unobserved fac-
tors potentially correlated with both legal and illegal consumption of cultural goods.
This should be borne in mind when interpreting our results.

A factor analysis allows us to select, among the victimless crimes, only one com-
mon factor to be used as instrument in our regression analysis, as the Kaiser’s cri-
terion suggests to retain factors with eigenvalue larger than 1 (see Fig. 1). The fac-
tor loading is shown in Fig. Al. The IV regression analysis is run for each content
type separately, including the same set of individual-level fixed effects discussed
in the previous section. For each cultural good, our observed sales displacement is
measured in terms of units, thus it should be read as the absolute effect of digital
piracy on legal purchase. In all regression specifications and for all cultural goods
the Kleibergen-Papp F-statistics is above 10, the criterion suggested by Staiger and
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Fig. 1 Scree plot of eigenvalues of the factor analysis—Attitude towards misdemeanor. Note: The Kaiser
criterion suggests to retain those factors with eigenvalues equal or higher than 1. In this case, only one
factor has the eigenvalue higher than 1

Stock (1997) when assessing whether a specification suffers from a weak instrument
problem. As discussed in Sect. 5, the results are robust if we use an IV Poisson
GMM regression.

While this approach allows us to investigate the overall relationship between digi-
tal piracy and legal purchase, our data allows us to disentangle the heterogeneity
across age group. To do so, as further discussed in the next section, we interact our
IV with four age categories, namely minors (< 18), young adults (18 — 34), adults
(34 — 54) and older people (> 54).

Moreover, as discussed in the previous section, our analysis aims at understanding
whether and how the curfew and the income effect occurring during the pandemic
affect the relationship between digital piracy and legal purchase of cultural goods.
We proxy the curfew effect with a dummy which is equal to one if the respondent
experienced a significant change from in-presence to online working or schooling.
The income effect is captured by a dummy equal to one if the user had a significant
reduction of income during the pandemic. We interact the two dummies with our
IV to see whether the effect of digital piracy differs among the groups affected by
the two pandemic shocks. We perform this additional exercise separately for minors
and adults, as the curfew and income effect may be perceived differently in the two
groups. In particular, minors may be less aware about the household’s income reduc-
tion and their legal consumption may be less elastic to income shocks.'? In addition,
smart working and smart schooling may have different consequences in consump-
tion behaviour for the two groups. While bearing the aforementioned caveat about
possible unobserved heterogeneity in mind, we believe that including them in the

12 In fact, the survey’s question about income shocks is asked to the parents (see footnote 5).
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regression analysis may hint at some new insights about the heterogeneity of the
relationship between digital piracy and legal consumption.

4 Results

In this section we present our empirical results. We start by investigating the indi-
vidual characteristics of the new pirates of the pandemic (i.e. the respondents who
started using illegal channels to access cultural goods during the pandemic), to gain
understanding about how unauthorized consumption of music, films and series,
books, and games has changed during the period. Then, we analyse whether and
to what extent during the pandemic digital piracy displaced legal sales of cultural
goods, considering individual changes that have occurred during the pandemic.

4.1 Changes in pirating behaviour during the pandemic

Table 5 presents the outcomes of a Probit model aimed at understanding who started
pirating music during the pandemic, as opposed to non-pirates. All specifications
include a set of fixed effects which capture different characteristics of the respondents,
such as age, gender, country, level of education and work status. We also control for the
respondent’s interest for each content type and for time spent on the internet. Besides
these controls, in the first column we include the dummy capturing the income effect
of the pandemic. In the second column, we add the curfew effect dummy. Finally, in
the last column we check for the robustness of the results by focusing on European
countries. The coefficients reported in the table are average marginal effects.

Table 5 Characteristics of the
new pirates of the pandemic—
Music

1 2 European countries

Income reduction =1 0.119%*%* 0.0916%** (.102%**
(0.005) (0.005) (0.005)

Smart working = 1 0.0935%**  (0.0892%**
(0.005) (0.005)

Observations 18,155 18,155 11,959

Age FE v v v

Gender FE v v v

Education FE v v v

Work status FE v v v

Country FE v v v

Internet use v v v

Interest music v v v

The table reports the average marginal effects of the Probit esti-
mates. The unit of observation is at the consumer level. The depend-
ent variable is a dummy equal to one if the consumer is a new pirate
of the pandemic or equal to zero if the consumer is not a pirate. GBR
is included in the European countries. Standard errors are reported in
parentheses. ***p < 0.01, **p < 0.05, *p < 0.1
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The table shows that those who report an income reduction and those who indi-
cate a significant change from in-presence to remote learning or smart working due
to the pandemic are significantly more likely to have started using illegal channels to
access or acquire music. Very similar results are found for the other content types,
indicating similar dynamics for the illegal consumption of film and series, books,
and video games (see Tables A3, A4 and AS). In line with our hypotheses sum-
marized in Table 1, these outcomes indicate that income or affordability as well as
opportunities and time available may have spurred consumers to explore channels
of unauthorized cultural consumption during the pandemic. In the next section we
investigate whether these pandemic shocks change the relationship between digital
piracy and legal sales.

4.2 Sales displacement during the COVID-19 pandemic

We now turn to the question of sales displacement during the pandemic. To estimate
the displacement effect, we regress the amount of legal consumption on the amount
of illegal consumption for each content type separately, applying an IV approach. As
is well documented in preceding literature, regressing legal consumption on illegal
consumption in an OLS suffers from endogeneity issues due to unobserved indi-
vidual characteristics affecting both legal and illegal consumption. The use of demo-
graphics and even the self-expressed interest in music, films and series, books or
games as controls cannot resolve this endogeneity issue entirely. This is illustrated in
the OLS regression tables in the Online Resource (Tables A6, A7, A8, A9), which
would suggest a positive effect of online piracy on legal consumption for each con-
tent type, which only slightly decreases after controlling for interest in the respective
content type.

In Tables All, A12, A13 and Al4, we display the IV estimates of regressing
legal consumption on illegal consumption for each cultural good separately. As
argued in the previous sections, the magnitude of the displacement rate may be sub-
ject to several sources of heterogeneity, stemming from various characteristics of
the respondent. Starting from the first column, in all specifications we control for
several individual characteristics such as age, gender, education and work status and
country. In the second column we include as control the amount of time spent on the
Internet. The self-reported interest in each content type is added in column three.
The evidence presented in the previous section suggests that consumption of cultural
goods has considerably changed during the pandemic. For this reason, in column
four and five we include two dummy variables that capture whether the respondent
has experienced income reductions (income effect) or significant changes from in-
presence to online working/schooling during the pandemic (curfew effect).'® Finally,
in the last column we test whether the results are robust once focusing on European
countries only.

13 Correlation coefficients among independent variables included in the analysis are displayed in
Table A2. While the table reports the results in the case of music, very similar coefficients are found for
the other content types.
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Table6 Summary of IV results

per content type—Overall Music Audiovisual Books  Games

displacement rate Displacement rate ~ —0.725%**  (0.526%*** —0.191 —0.199*
Standard error 0.164 0.147 0.437 0.118
N 9869 21,732 9467 9656

The table reports 2SLS estimates of the displacement rate for music,
audiovisual content, books and games. The unit of observation is at
the consumer level. Full regression results can be found in Tables
All, A12, A13, Al4, column 5. ***p < 0.01, **p < 0.05, *p < 0.1

We display the IV results of the overall displacement effect for each content
type in Table 6. We first note that the overall displacement rate differs substantially
between content types. We find a statistically significant and substantial displace-
ment rate for music: Consuming one music album through illegal channels is asso-
ciated with a 0.7 reduction in the amount of music accessed legally. The opposite
result is found in the case of films and series. In this case, illegal consumption
appears to have a positive effect on legal consumption, albeit much smaller than the
coefficient of around 1.0 found in the OLS estimation in Table A7. One additional
film or series accessed illegally is associated with an increase in the legal consump-
tion by 0.5. The overall findings are barely or not significant in the case of book and
game consumption.

While these results hold on average, in Table 7 we observe interesting heteroge-
neity across age (summary results are shown in Table A15).'* For music, the signifi-
cant displacement rate is entirely driven by respondents aged 18-54, while a neutral
effect is found for minors and people over 54. For films and series, the apparent
positive effect of piracy on legal consumption is instead the result of a substantial
leverage by minors. During the pandemic, their “insatiable” appetite for audiovisual
content led to a pattern where illegal consumption closely mirrors legal consump-
tion. Instead, the age category 18-34 is associated with a sizeable displacement of
legal content. The overall non-significant coefficient observed for books in Table 6
is explained by the fact that minors behave remarkably differently from adults. High
book displacement is found for minors only, but the coefficient is of weak signifi-
cance. This might relate to compulsory school books or reading lists, for which
the volume of consumption is basically fixed at an individual level, which leads
to full substitution between acquisition channels. Conversely, illegal consumption
of books appears to increase the number of books consumed legally in the case of
young adults (18-34), some of whom might have developed an intrinsic and more
boundless demand for books, as a result of which consumption from illegal chan-
nels can enthuse legal consumption. Finally, the results for games are similar to
those of music: illegal consumption is negatively related with legal purchase when
respondents are between 18 and 54 years old. Non-significant results are observed
for minors and people over 54.

14 In Tables A16 and A17, we report the number of observations per age group, income and smart work-
ing shocks and type of cultural good.
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Table 7 Displacement effect by age categories

Music Audiovisual Books Games
Illegal consumption X age < 18 —0.304 2.427%%* —4.126* 0.364
(1.803) (0.339) (2.256) 0.471)
Illegal consumption X age 18-34 — 1.433%%* — 0.653%** 1.255%%%* — 0.327%*
(0.395) (0.236) (0.480) 0.141)
Illegal consumption X age 35-54 — 0.883*** —0.327 —0.442 — 0.458%#*
(0.264) (0.225) (0.523) (0.147)
Illegal consumption X age > 54 0.273 0.412 1.601 0.0160
(0.513) (0.492) (1.463) (0.328)
Smart working = 1 2.356%** 3.847%** 2.224%* 3.674%%%
(0.741) (0.393) (0.968) (0.873)
Income reduction = 1 0.458 0.773%* —0.133 2.316%%*
(0.565) (0.376) 0.912) (0.789)
Observations 9869 21,732 9467 9656
Age FE v v v v
Gender FE v v v v
Education FE v v v v
Work status FE v v v v
Country FE v v v v
Internet use v v v v
Interest in the content type v v v v

The table reports 2SLS estimates. The unit of observation is at the consumer level. The dependent varia-
ble is the number of albums, film/series, books or games purchased through legal channels in a year. Ille-
gal consumption is the number of albums, film/series, books or games purchased through illegal channels
in a year. The number of observations in each age group are shown in Tables A16 and A17. Standard
errors are reported in parentheses. The age classes are: < 18, 18 — 34, 35 — 54 and > 54. ***p < 0.01,
**p <0.05,*p < 0.1

These findings suggest crucial differences across age categories and content
types. Across cultural goods, respondents with age above 54 are never responsible
for sales displacement. A possible explanation is that this group is generally suf-
ficiently wealthy to acquire the content they want legally and uses piracy to access
content that is either not offered legally or for which they do not have sufficient will-
ingness to pay. With the exception of books, also piracy by minors is not associated
with sales displacement. For this group, the opposite may apply, namely that they
have insufficient budget to buy the content they covet, which means digital piracy
mostly does not substitute legal sales for them either, with the exception of school
books and compulsory reading as suggested above, which might be purchased by
their parents. Instead, sales displacement is mostly driven by respondents between
18 and 54 years old, who generally do have purchasing power to buy content legally,
but at the same time have a tighter budget or time constraint than the group over 54,
inducing more substitution between illegal and legal acquisitions. Finally, piracy is
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positively linked with legal purchases only in the case of minors and young adults,
the former in the case of audiovisual content and the latter with respect to books.

While recent evidence suggests generational differences in piracy attitudes even
within young generations, between “Gen Z” and “Millennials” (Borja & Dieringer,
2022), as far as we are aware of, our work is the first to highlight the generational
heterogeneity in the relationship between piracy and legal sales. These heterogene-
ous results underscore the relevance of the various opposing mechanisms (Eisend,
2019) that determine the link between legal consumption and piracy that we dis-
cussed in Sect. 2.2. Not only do the effects differ between content types, but they
also vary between age cohorts, which are likely to differ because of time and money
budget and of the interest to engage with new genres.

We now turn to the self-reported changes in income and working conditions dur-
ing the pandemic. In Tables 8 and 9, the two dummy variables capturing the pan-
demic shocks are interacted with the amount of illegal consumption, to explore
whether the relationship between digital piracy and legal consumption differs across
respondents who experienced income losses or working from home. The results
displayed refer to adults. The results show that a switch from in-presence to smart
working during the pandemic is always positively related with higher amounts of
legal consumption across all cultural goods, in line with the mechanisms described
in Table 1. Instead, coefficients of the variable income reduction turn non-signif-
icant. The effect of reported income reduction on legal consumption is not in line
with the expectations as expressed in Table 1. Income reductions did not prompt
respondents to reduce their consumption. While this unexpected outcome may be
specific for the pandemic, during which many other social activities were impossi-
ble, it should also be noted that the use of flat-rate services for such content implies
that that more consumption does not necessarily lead to more expenses. Moreover, it
can be argued that those suffering an income reduction presumably spent even more
(idle) time at home than others, which by itself had a positive effect on their demand
for cultural goods.

Income reductions during the pandemic instead play a role in the displacement
effect. As the findings indicate, in the case of music sales, displacement is associated
with income reduction and smart working during the pandemic, while no displace-
ment is found for those who report no income reduction or no smart working. In a
similar way, the entire displacement of games is driven by those working from home
during the pandemic. A different result, albeit of weak significance, is found in the
case of films and series: Sales are harmed by those consumers who do not change
working conditions during the pandemic. Although individuals in smart working
have an increased demand for legal audiovisual content (as capture by the coefficient
2.151%%), this increased demand is not associated with a larger displacement rate
of legal by illegal channels, possibly due to very loose time budget constraints. The
displacement effect is instead driven by respondents that did not experience smart
working, likely as a consequence of tighter time budget constraints. The findings for
minors, presented in Tables 10 and 11, indicate that their displacement rate is never
associated with income losses or remote learning. Our interpretation is that remote
learning has a lower impact on consumers’ habits compared to remote working. In
addition, minors’ demand may be less income elastic compared to adults. Finally,
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Table 8 Displacement effect and income reduction during the pandemic—adults

Music Audiovisual Books Games
Illegal consumption X income reduction=0  — 0.592 -0.579 0.665 — 0.455%*
(0.374) (0.381) (0.693) (0.232)
Illegal consumption X income reduction = 1 —0.895%**  —0.163 0.121 —0.356%*
(0.194) (0.154) (0.404) (0.150)
Income reduction = 1 0.616 —-0.271 2.036 2.069
(2.237) (0.844) (1.922) (2.984)
Smart working = 1 2.250%* 3.836%** 2.753%* 3.587#k%
(0.885) (0.485) (1.077) (1.380)
Observations 5879 15,261 6072 5129
Age FE v v v v
Gender FE v v v v
Education FE v v v v
Work status FE v v v v
Country FE v v v v
Internet use v v v v
Interest in the cultural good v v v v

The table reports 2SLS estimates. The unit of observation is at the consumer level. Minor respondents
are excluded. The dependent variable is the number of albums, films/series, books or games purchased
through legal channels in a year. Illegal consumption is the number of albums, films/series, books or
games purchased through illegal channels in a year. The number of observations for adults experienc-
ing smart working or income reduction shocks are shown in Tables A16 and A17. Standard errors are
reported in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1

for audiovisual content consumed by minors, digital piracy is positively related with
legal purchase, most likely reflecting a sampling effect. The underlying intuition is
that minors consume a movie, or series episode illegally, and subsequently access
later seasons or sequels via legal channels. '’

Our evidence indicates that the rate of displacement exhibits considerable het-
erogeneity stemming from a variety of underlying forces, including age. Moreover,
the relationship between pandemic shocks and the displacement rate varies by con-
tent type: while no association is found for books, displacement in music and games
appears to be linked to these pandemic-related disruptions. Interesting differences
emerge for audiovisual content. More time spent at home as a result of smart work-
ing is linked to higher unauthorized demand which in itself, however, has no rela-
tion with legal purchase. Probably, consumers are not willing to pay for this extra
demand or are using illegal channels to access films and series that are not offered
by legal channels. On the contrary, audiovisual sales displacement is observed only
among consumers who do not experience smart working, confirming the results by
Poort et al. (2018) for the pre-pandemic period.

15 The high coefficients displayed in Tables 10 and 11 for minors’ consumption of books might be
explained by the fewer observations available for these sub-groups, as reported in Tables A16 and A17,
which in any case are not significant.
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Table9 Displacement effect and smart working during the pandemic—adults

Music Audiovisual Books Games
Illegal consumption X smart working = 0 0.335 — 1.047%* 0.663 -0.312
(0.463) (0.537) (0.800) (0.301)
Illegal consumption X smart working = 1 — 1.149%** —0.0896 0.192 — 0.422%%*
(0.200) (0.149) (0.408) (0.142)
Smart working = 1 8.3007%#* 2.151%* 3.587* 4.467
(2.057) (0.971) (1.832) (2.831)
Income reduction = 1 —0.115 0.367 0.865 3.176%*
(0.879) (0.468) (1.135) (1.363)
Observations 5879 15,261 6072 5129
Age FE v v v v
Gender FE v v v v
Education FE v v v v
Work status FE v v v v
Country FE v v v v
Internet use v v v v
Interest in the cultural good v v v v

The table reports 2SLS estimates. The unit of observation is at the consumer level. Minor respondents
are excluded. The dependent variable is the number of albums, films/series, books or games purchased
through legal channels in a year. Illegal consumption is the number of albums, films/series, books or
games purchased through illegal channels in a year. The number of observations for adults experienc-
ing smart working or income reduction shocks are shown in Tables A16 and A17. Standard errors are
reported in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1

While our empirical strategy does not allow us to completely rule out the pres-
ence of omitted variables that could introduce some residual endogeneity, our results
provide interesting new insights on the complex nature of the interaction between
online piracy and content consumption from legal channels and the changes during
the pandemic. Follow-up research would be needed to assess whether the shocks
of the pandemic are temporary or permanent. For instance, if the improvement in
digital skills prevailed among the components of the curfew effect, the estimated
displacement effect of music and games would be long-lasting, having consequences
for the related industries well beyond the pandemic period.

5 Robustness checks

We conduct several robustness tests to address different issues and, in particular,
to address our IV approach validity. First, our analysis includes respondents from
several countries worldwide, which may reflect very different consumption behav-
iours and attitudes towards digital piracy. To rule out the possibility that our results
are driven by some specific country’s evidence, we perform our analysis for a sub-
sample of countries that we believe may be more homogeneous in terms of cul-
tural consumption, namely European countries (including UK). When testing the
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Table 10 Displacement effect and income reduction during the pandemic—minors

Music Audiovisual Books Games
Illegal consumption X income reduction = 0 13.93 2.458%4* —-4.315 —0.334
(128.801) (0.556) (3.161) (0.898)
Illegal consumption X income reduction = 1 —-29.92 2.369%*%* 1.937 0.711
(2.760.837) (0.386) (3.399) (0.489)
Income reduction = 1 178.5 0.893 —10.54 —3.895
(1634.224) (2.280) (8.958) (6.455)
Smart working = 1 0.314 2.845%%% 1.193 3.809##*
(10.193) (0.638) (1.768) (1.010)
Observations 3990 6471 3395 4527
Gender FE v v v v
Education FE v v v v
Work status FE v v v v
Country FE v v v v
Internet use v v v v
Interest in the cultural good v v v v

The table reports 2SLS estimates. The unit of observation is at the consumer level. Only minor respond-
ents are included. The dependent variable is the number of albums, film/series, books or games pur-
chased through legal channels in a year. Illegal consumption is the number of albums, film/series, books
or games purchased through illegal channels in a year. The number of observations for adults experienc-
ing smart working or income reduction shocks are shown in Tables A16 and A17. Standard errors are
reported in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1

characteristics of the new pirates of the pandemic, the last column of Tables 5, A3,
A4 and A5 shows that our findings do not change when focusing on European coun-
tries only. A similar result is found in Tables A11, A12, A13 and A14 with what
concerns the displacement regression analysis.

When estimating the displacement rate, we use a count outcome variable, namely
the number of albums, films and series, books or games purchased through legal
channels in a year. In Tables A18, A19, A20, A21, we test whether our results are
robust when using a Poisson GMM regression model.'® The findings indicate that
our results are confirmed in the case of music, audiovisual content and books. In the
case of games, while the IV results would suggest a negative but weak significant
displacement rate, the Poisson GMM findings indicate instead no displacement.

Finally, several robustness checks were conducted to support the validity of our
IV approach and to examine whether our results are robust to omitted variables bias.
First, we employ kinky least squares (KLS) (Kripfganz & Kiviet, 2021). KLS real-
izes identification through confining the admissible correlation of the regressors
with the error term within plausible bounds (Kiviet, 2020). In our analysis, the cor-
relation of the regressor with the error term is plausibly positive, as piracy and legal
consumption are often expressions of an individual interest. This is confirmed by the

16 We use the STATA command IVPOISSON GMM.
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Table 11 Displacement effect and smart working during the pandemic—minors

Music Audiovisual Books Games
Illegal consumption X smart working = 0 1.054 2.713% - 12.37 0.999
(2.277) (1.496) (8.492) (1.736)
Illegal consumption X smart working = 1 —0.705 2.359%#% 0.424 0.244
(1.021) (0.304) (2.096) (0.305)
Smart working = 1 6.665 3.566 —12.48 6.452
(9.892) (3.261) (10.410) (6.737)
Income reduction = 1 1.682%%* 0.659 —1.680 1.566*
(0.800) (0.575) (1.589) (0.832)
Observations 3990 6471 3395 4527
Gender FE v v v v
Education FE v v v v
Work status FE v v v v
Country FE v v v v
Internet use v v v v
Interest in the cultural good v v v v

The table reports 2SLS estimates. The unit of observation is at the consumer level. Only minor respond-
ents are included. The dependent variable is the number of albums, film/series, books or games pur-
chased through legal channels in a year. Illegal consumption is the number of albums, film/series, books
or games purchased through illegal channels in a year. The number of observations for adults experienc-
ing smart working or income reduction shocks are shown in Tables A16 and A17. Standard errors are
reported in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1

results of the OLS estimates for each cultural good which would suggest a positive
link between online piracy and legal consumption for each content type, which only
slightly decreases after controlling for interest in the respective content type, sug-
gesting an upward bias. Hence, we set the postulated endogeneity range of illegal
consumption for the KLS analysis from 0.1 to 0.4."7 Figures A4, A5, A6, A7 illus-
trate the KLS estimates. Notably, in the case of music, the point estimates for illegal
consumption are negative over the postulated range and the magnitudes of the point
estimates increase with the postulated degree of endogeneity, thereby corroborating
our findings. In the case of movies, the positive effect of illegal consumption is con-
firmed for postulated endogeneity lower than 0.3. In the case of books and games,
the broader range of coefficient estimates mirrors the low and not significant results
displayed in Table 6. The plots displayed in Figs. A8 and A9 show that for books
and games the null hypothesis that the instrument is valid cannot be rejected for the
postulated endogeneity range.

As a second exercise, we use the regression residual from a model where victim-
less crimes is regressed on the full set of controls included in our analysis, including
income reduction and smart working during the pandemic. These variables help to

17" Similar ranges are used by Cheng et al. (2022) and Aglasan et al. (2024) in the application of the KLS
approach.
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control for the most relevant factors identified in the literature to drive victimless
crimes. We then proceed with our IV analysis using the victimless crimes resid-
ual instead of the original IV. The results of this additional exercise are shown in
Table A22 and confirm our main findings with the exception of games, whose coef-
ficient of displacement turns not significant.

Furthermore, in Table A2, we run a more aggregate analysis in which both
dependent and independent variables are collapsed to the mean by country, age, gen-
der, work status, smart working, income reduction. By eliminating the individual-
level dimension we mitigate the concern about any unobserved variables related to
individual characteristics that could correlate with both attitudes towards victim-
less crimes and interest in cultural consumption. Once again our main results are
confirmed.

6 Conclusions

This paper provides two main contributions. First, we provide evidence on how
legal and illegal consumption of music, audiovisual content, books and games have
changed during the pandemic, focusing on the incidence of consumers starting to
use illegal channels during the period. Second, we contribute to the literature on
the relationship between legal and illegal consumption of cultural goods by provid-
ing novel and updated evidence on legal sales displacement in the context of the
pandemic.

Our results show that the pandemic deeply affected the illegal purchase of music,
films and series, books and games, particularly so for those who reported a signifi-
cant change from on-site to online working or remote leaning and those who suf-
fered an income loss. These disruptions also affected legal purchase positively,
as much as 6-8% of the population started using illegal channels during the pan-
demic, as opposed to a maximum of 2.5% that would be expected as a result of
demographic developments. In addition, many who had used illegal channels before
increased their pirating activities. Affordability and increased time available for
cultural consumption seem to be important drivers of piracy during the pandemic:
those working or learning from home a significant amount of time have been more
likely to start using pirate channels or increase their usage, and the same holds for
those suffering an income loss.

These observations are mirrored in our estimates of the sales displacement. For
all content types except books, a significant negative association between digi-
tal piracy and legal cultural consumption is observed among adults under 55. In
the case of music, the negative displacement effect is attributed to those suffering
income losses during the pandemic. Smart working turns out to be associated with
displacement in the case of music and games. Conversely, unauthorized audiovisual
consumption is negatively related with authorized consumption for those not work-
ing from home. This underscores again that affordability and opportunity are highly
relevant, not only for piracy in itself but also for displacement. Interestingly, minors
exhibit behavioural patterns that differ significantly from those of adults. Their ille-
gal consumption of films and series is positively associated with legal consumption,
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yet it appears to displace book consumption. This suggests that cultural consump-
tion patterns vary considerably based on age.

The main limitation of our study is the potential presence of omitted variables,
which may introduce residual endogeneity. While we employ several strategies to
address this concern, our results should be interpreted with caution regarding cau-
sality. Nevertheless, despite concerns about strict exogeneity, our estimates offer
valuable insights into the effect of online piracy on the consumption of cultural
goods during the pandemic. Future research could explore the long-term effects of
the pandemic on cultural consumption patterns.
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