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Abstract

Online infringement of copyright is a popular subject for debate both
within governments, parliaments and major businesses, and among the
wider population on the Internet. However, in these debates many figures
and statistics are presented without being critically examined. This paper
attempts to perform such an examination on one such claim.

The claim comes from a study published in 2012 which was reported
to demonstrate the effectiveness of a French ‘anti–piracy’ law. This pa-
per introduces the Study then discusses its methodology and conclusions,
comparing with what has been reported. The paper notes possible areas
of criticism in both aspects, and presents alternate explanations for the
observed data.

It should be noted that this paper does not seek to overturn the find-
ings of the Study, nor criticise its authors. It merely notes that the con-
clusions drawn should not be considered proven, and not used in debates
without an understanding of the level of accuracy and reliability.

This paper is available online along with the data and graphs used, and some
additional materials.1

∗Legal and Policy Advisor, Pirate Party UK – LegalPiracy.wordpress.com
1https://legalpiracy.wordpress.com/2012/03/06/hadopi-itunes-paper/
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1 Introduction

The Hadopi Law2 was introduced in 2008 by the French legislature as a
way to try to control or limit online infringement of copyright. In the press re-
lease accompanying the International Federation of the Phonographic Industry’s
(“IFPI”) “Digital Music Report 2012”3 the following claim was made:

A newly-published academic study finds evidence that Hadopi has
had a positive impact on iTunes sales in France. The analysis, by
Danaher et al, found that iTunes singles sales were 23 per cent higher
than they would have been in the absence of Hadopi.

The claims in this report, and through it, the study have already been ref-
erenced in Parliamentary debates4 and, unless checked, will likely be used to
support the introduction of increasingly stringent measures to limit the openness
of the Internet5, or threaten consumers in an attempt to change their behaviour.
This document will examine the data and conclusions of that study6. While not
seeking to overturn the conclusions presented there, this document aims to show
that they are not a certain as they may seem, and alternate explanations for
the paper’s findings may be equally plausible.

It should be noted that the author claims to be neither an economist nor
statistician, having limited experience and education in both. The statistical
analysis will be minimal, and based on data extracted from the graphs provided
in the Study, combined with data provided by Google Trends.7 A more thorough
and professional analysis of the data would be most welcome.

2 The Methodology of the Study

The Study obtained iTunes sales data from the then four major record labels
from July 2008 to May 2011 (“the time period”). Data was collected for France,
and the Control Group (Belgium, France, Germany, Italy, Spain, UK). From the
table of Descriptive Statistics (Table 1) we can see that the UK accounts for
the vast majority (65%) of the sales, with 4 times as many sales as the second
largest (Germany), and 44 times that of the smallest (Spain).

At this point, some economics trickery8 is used to determine that at the
95% confidence level (i.e. wrong 1 in 20 times), there was no significant distinc-

2“Haute Autorit pour la diffusion des uvres et la protection des droits sur internet”
3http://ifpi.org/content/section resources/dmr2012.html
4Hansard Report; HC Deb, 7 February 2012, c8WH
5Such as the provisions of Sections 3-16 Digital Economy Act 2010 in the UK
6The Effect of Graduated Response Anti-Piracy Laws on Music Sales: Evidence from an

Event Study in France, Danaher, B; Smith, MD; Telang, R; and Chen, S
7www.google.com/trends
8The term “trickery” is used to note that, despite understanding the mathematics involved

and having Internet access, the author is unable to deduce the economic theory behind the
formula used. It is not intended to convey any notion of dishonesty.
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tion between sales in France and the Control Group before March 2009. The
Study includes a helpful graph, ‘demonstrating’ the effects of the introduction
of Hadopi, which is replicated in Figure 1.

Figure 1: The log of iTunes track sales in France (red) and the Control Group
(blue) over time, alongside Google Trends for ‘Hadopi’ (yellow).

From this analysis, the Study notes that “track sales units rose about 25.5%
in the control group after March 1, 2009 but by 48% in France,”, and similarly,
“album sales units rose by 42% in the control group but 67% in France.” This
leads to the conclusion that, due to Hadopi, track sales increased by 22.5% and
album sales by 25%. Valuing an album at 8.5 tracks (the average prices being
¿1 for a track, ¿8.50 for an album), this comes to an overall increase of 24.7%
– a substantial increase.

Track sales Album sales

Country Mean Std. Dev. Mean Std. Dev.
Belgium 133.4 21.3 9.8 2.2
France 447.7 96.6 49.7 14.7
Germany 728.1 148.9 87.4 22.9
Italy 183.9 37.1 18.7 4.6
Spain 65.7 11.6 10.1 2.3
UK 2899.3 594.0 270.7 82.7

Total 743.0 1022.3 74.4 98.6

Table 1: Statistics for iTunes sales (in thousands).
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3 Analysis

3.1 The Effectiveness of ‘Three–strikes’ Laws

The first point to note about the conclusions of the Study is that they
concern the period around March 2009, when Hadopi was being debated in the
French National Assembly. The Study explains (in footnote 16) that a similar
analysis of the data 6 months either side of September 2010 – when the first
warning notifications were sent – reveals no statistically significant change in
sales. If the conclusions in the Study are accurate, it is important to note that
they suggest it is not the effect of sending threatening letters or warnings that
affects consumer behaviour, but the public debate on the issues.

Applying this discovery to other jurisdictions, the introduction of new ‘anti–
piracy’ measures which involve directly warning alleged infringers is unlikely
to result in significant increases in music sales. In the UK, the corresponding
increase in sales would likely have occurred around April 2010, when interest
in the “Digital Economy Bill” peaked (see Figure 29). If the Study is accurate,
there will be little benefit in implementing the provisions of that law10 despite
the considerable costs to copyright owners, Internet Service Providers (“ISPs”)
and government bodies such as Ofcom.11

Figure 2: The difference between the log of iTunes track sales in France and the
Control Group (blue) over time, alongside Google Trends for ‘Digital Economy
Bill’ (yellow).

The graph in Figure 2 would seem to suggest that there may have been a
delayed reaction to interest in the “Digital Economy Act”, with a corresponding
decrease in the difference between iTunes sales in France and the Control Group

9Contrasted with Google Trends results for “Digital Economy Bill”, results for “Digital
Economy Act” are insignificant.

10Now Sections 3–16, Digital Economy Act 2010, c. 24
11Ofcom is the regulatory body responsible for developing the details of these measures.
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(i.e. an increase in sales in the Control Group, dominated by the UK). However,
more data on the specific UK sales would be needed to determine if this was
significant.

An attempt was made to analyse such a connection by comparing the Google
Trend results shown above with the difference in Google Trend results for iTunes
in the UK and globally – the latter being used as a substitute for iTunes sales
values. Unfortunately there was no clear pattern to the difference, and the
Pearson correlation coefficient between the data is 0.034; remarkably low.

3.2 Presentation of the Data

Moving beyond what the Study may or may not claim, upon considering
the graph in figure 1 and comparing it with the table in Table 1, it is apparent
that the lines in the graph do not represent the sales data (either directly, or
the natural logarithm). From the table it is clear that the mean sales across the
Control Group is significantly higher than that of France along (743 contrasted
with 447 thousand track sales). Yet when the graph is examined, it is clear
that, for the majority of the time period, the data for France is above that of
the Control Group.

Examining the data points provided12, it seems that the figures for the Con-
trol Group were scaled so that both sets of data had the same average up till
October 2008. This scaling shows a clear separation between the French and
Control Group sales at a similar time to the peak of interest in Hadopi. Different
scalings seem to provide substantially different results.

By extracting the French data from the graphs and exponentiating it (to
give the ‘raw’ sales figures), it is possible to see that the mean value given in
Table 1 is the mean value from June 2009 until the end of the time period.
Given this, the data from the Control Group can be scaled up so that it has the
correct mean value given in Table 1 for the corresponding period. Alternatively,
a scaling can be used so that the means of both sets of sales, across the entire
time period are the same. Figure 3 shows the combined sales figures for both
these scalings (‘weighted’ and ‘equalised’ respectively), along with the original
scaling and the French data.13

As can bee seen, it is much harder to see such a clear separation between the
sales figures using any of the alternate scalings. A more objective view of this can
be obtained by considering the actual difference between the sales figures, rather
than comparing the two data sets, as this will necessarily remain unaffected by
any scalings. Figure 4 shows a plot of the difference in the logarithms of the
combined iTunes sales in France and the Control Group (using the original
figures given).

12For this analysis, the data provided in the Study was extracted manually from the graphs
provided.

13From this point on ‘combined’ sales figures will be used, where one album sale is given
the weighting of 8.5 track sales.
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Figure 3: The log of combined iTunes sales in France (red) and the Control
Group as provided (blue), weighted (orange) and equalised (green) over time.

Figure 4: The difference in log of combined iTunes sales in France and the
Control Group (blue) over time.

From this it can be seen that, while there is indeed a sudden increase in
French sales compared with the Control Group around the time of increased
interest in Hadopi, it appears to be part of a longer trend going back to the
start of the time period. This relative increase appears to continue until Spring
2010 at which point the gap narrows. Unfortunately it is not possible to tell,
without data from before the beginning of the time period, when this increase
began, and so what may have caused it.
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3.3 The Control Group

It is also worth considering the validity of the Control Group. While the
Study notes that results “remain roughly the same” when other control groups
are used, the data available cannot be used to verify this. With the given control
group it is worth noting both that the total standard deviation is particularly
high, and that the UK accounts for the majority of the sales.

Additionally, by comparing the sales data for the individual countries with
their respective populations (see Figure 5, we can see that there is also a marked
difference across the countries.14 This suggests (on a subjective basis) that the
markets in each country may have various different factors affecting them.

Figure 5: Mean weekly iTunes sales per million population; singles (blue), al-
bums (red), combined (yellow), and the population (green).

4 Alternate Explanations

If it is accepted that there was a significant differentiation between iTunes
sales in France and the Control Group countries, and this difference occurred
around Spring 2009, it is still not guaranteed that this is as a result of increased
awareness of Hadopi. There may be other factors, ignored by the Study, that
might have affected the relative strengths of sales. It is virtually impossible
to investigate all such factors, particularly with the evidence available, but an
attempt will be made to examine one of the more plausible factors.

While there may be a change in the difference between the sales, without
further information it cannot be determined whether this is due to an increase
in sales in France (perhaps as a result of Hadopi, or some other factor), or a

14Population data from Eurostat / European Commission -
http://epp.eurostat.ec.europa.eu, January 2012
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decrease in sales in some of the Control Group countries, particularly the UK.
As discussed above the UK dominates the Control Group and thus a significant
decrease in sales there could account for the factual findings of the Study.

4.1 Displaced Sales

When looking for alternate explanations for the trends, one possibility is
that the iTunes sales in the Control Group were displaced to some other ser-
vice, the most obvious contender being Spotify.15 While Spotify launched in
2008, the Google Trend in the UK (shown in Figure 6) shows a dramatic in-
crease in interest in Spotify around Spring 2009, closely matching the alleged
differentiation between French sales and the Control Group sales.

Figure 6: The log of iTunes track sales in France (red) and the Control Group
(blue) with Google Trend for Spotify in the UK (yellow).

While the Trends also show an increase in the interest in Spotify in France,
this is more gradual. In order to see how significant the difference is, the Trends
can be compared with the respective trends for iTunes. As can be seen from
Figure 7, the Trends for iTunes in France and the UK follow each other closely,
although with a relative increase in the French trend around the middle of 2009
(possibly matching the relative increase in sales). However, the UK Trend for
Spotify increases dramatically, reaching half the iTunes trend in March 2009
and averaging a third, whereas the French Trend averages less than a tenth,
peaking at a fifth.

As the UK covers over two thirds of the Control Group sales, a significant
displacement of ‘sales’16 from iTunes to Spotify could account for the difference

15While the service offered by Spotify is different from that offered by iTunes (streaming
rather than downloading), they both provide direct access to a range of music, via the Internet.

16Spotify, being a subscription- or advertisment-funded service does not have individual
sales, but could still draw consumers away from iTunes.
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Figure 7: Trends for iTunes (solid) and Spotify (dashed) in France (red) and
the UK (blue), with the difference in sales (yellow).

in iTunes sales between France and the Control Group. More information as to
subscriber numbers and listening habits of Spotify users (both in the UK and
elsewhere), and iTunes sales figures by country would be needed to investigate
this further.

4.2 Falsification Checks

The Study carried out the same analysis on iTunes sales for each of the
four major record labels and noted that each gave roughly the same results.
This is used to lower the possibility that the change in sales is based on release
schedules, marketing or advertising, noting that any collusion in such areas
could amount to illegal anti–competitive behaviour.17 This analysis would also
support the alternate explanation given above.

The second falsification check involved taking the Spanish sales alone and
performing the same analysis with the Control Group (aside from France). The
Study found the relevant coefficient was “small and statistically insignificant”,
and uses that to justify their conclusion. However, a cursory check on Google
Trends shows a similar (if not more dramatic) increase in interest in Spotify
relative to iTunes in Spain to the UK. If displacement from iTunes to Spotify
were causing this effect, no difference with the Control Group would be expected.
Whether this is the case could be tested by running the same analysis for another
of the Control Group countries, where there was negligible relative interest in
Spotify.

The Study also conducted ‘genre analysis’ using survey data provided by
EMI (but unavailable to the public). This suggested that Rap and Hip Hop

17Although it should be noted that such practices allegedly occurred in the past, leading to
an investigation by the United States’ Federal Trade Commission in 2000.

9



were the most pirated genres, followed by Rock and Pop, with significantly
less piracy of Classical and Folk music. While the Study was unable to draw
any conclusions from this statistically, (above a 90% confidence level), the direct
analysis of the data suggested that the relative increase in iTunes sales in France
affected the first category the most, and the third the least. This information
is used by the Study to dismiss any “[u]nobserved changes that might increase
French music sales”, coincidentally, around the same time.

Aside from concerns over relying on unpublished data, this pattern could
also support the alternate explanation provided above. One would expect the
most pirated genres to be those with fans most familiar with the Internet and
most dissatisfied with existing lawful methods of acquiring music. As such,
those would seem to be the most likely groups to move to a new music service
(Spotify) when they became aware of it. Again, more details as to the genres
most listened to on Spotify would be needed to investigate this further.

5 Conclusions

Given the limitations listed throughout the paper, such as the lack of detailed
data or the thoroughness of the analysis, it is impossible to draw any definite
conclusions as to the details of the Study. However, some suggestions and
criticisms can be made of original conclusions and subsequent reports.

Firstly, it can be seen that the only increase in sales found by the Study was
at the point of media interest in the law, not when it had legal, or practical
effect. This means that, at most, the Study is of no help to policy makers in
deciding whether or not to implement similar legislation (such as the Digital
Economy Act) in their own country. At worst, the Study shows that there
is little point in implementing such measures once there has been some initial
interest in them.

Secondly, the results of the Study itself can be called into question, and
should be before any reliance is made on it. In particular, the Control Group
may be unsuitable due to being dominated by the UK, and the high variation
across the countries. Additionally, the data seems to be presented in a way so
as to support the conclusions reached whereas a more objective presentation
significantly reduces that support.

Thirdly, the falsification checks provided seem inadequate in ruling out some
alternate explanations for the observed data. Significantly, the same data could
be the result of a displacement of sales in the UK from iTunes to Spotify, not
due to any effect of Hadopi, or even any change in France.

However, these points are all limited by the available evidence, and further
study should be conducted in these areas to examine them more rigorously.

This work is licensed under a Creative Commons Attribution 2.0 UK: England
& Wales License. For more details, see LegalPiracy.Wordpress.com.
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