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Abstract

Despite tremendous debate and policy interest in software piracy,
statistics compiled by the Business Software Alliance (BSA) have
generally been accepted at face value by policy makers and scholars.
However, the accuracy of BSA statistics has not been independently
verified.

Based on a review of the BSA methodology and empirical
analysis, I conclude the following. A change in the BSA consultant
and methodology around 2002-03 had systematic effects on published
piracy rates. First, the trend rate of decrease of piracy rates fell from
2.0% points per year to 1.1% points per year. Second, piracy rates
apparently became more sensitive to changes in income. Third,
piracy rates depended on projections of software usage based on per
capita incomes in the respective countries.
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1. Introduction

Major copyright-protected industries -- business software, movie, music, electronic
games, books, broadcasting -- publish statistics of piracy against their respective
industries. These statistics play an important role in public policy. They are
systematically cited by industry to argue for more government enforcement and increased

penalties against piracy.

Piracy statistics play a central role in U.S. international trade policy. Special 301
of the U.S. Trade Act of 1974 requires the U.S. Trade Representative to report annually
on countries that do not provide adequate and effective protection of intellectual property
(IP) rights, or deny fair and equitable market access to U.S. exporters of IP-protected
items. Countries whose laws, policies, or practices are deemed to adversely affect U.S.
producers or products may be subject to investigation, trade sanctions, or other penalties.
Piracy statistics reported by the International Intellectual Property Alliance (IIPA) are the

key evidence in Special 301 reviews (see, for instance, IIPA (2007)).

Piracy statistics are regularly cited in free trade negotiations between the United
States and other countries. For instance, Table 7-1 of the U.S. International Trade
Commission report on the economic effects of the U.S.-Chile free trade agreement quotes
IIPA statistics of piracy in Chile for 2002: movies -- 40%, recorded music -- 35%,

business software -- 51%, and electronic games -- 78%."

1 U.S. International Trade Commission, U.S.-Chile Free Trade Agreement: Potential
Economywide and Selected Sectoral Effects, Investigation No. TA-2104-5, USITC Publication
3605, June 2003.



The U.S. Trade Representative cites industry piracy statistics in its annual reports
on foreign countries. For instance, the 2007 report on Singapore states: “According to
industry estimates, Singapore’s piracy rate averaged 5 percent for music and 12 percent

for movies. Business software losses were estimated at nearly $86 million in 2005”2

The public-policy implications of piracy have motivated numerous academic
studies into the causes of piracy. These have focused on business software piracy and
investigated how it differs across countries (e.g., Gopal and Sanders 1998 and 2000;
Marron and Steel 2000; Hufsted 2000; Depken and Simmons 2004; van Kranenburg and
Hogenbirk 2005; Rodriguez 2005; Fischer and Rodriguez 2005; Rodriguez 2006;
Chellappa et al. 2006; Robertson et al. 2007) and within the United States (Bezmen and

Depken 2006).

The widespread use of piracy statistics published by the Business Software
Alliance (BSA) in public policy and academic research prompts the question: How

accurate and reliable are these statistics, and in particular, are they biased in any way?

Here, | review the methodology, coverage, and implementation of the BSA
software piracy statistics and previous studies of the causes of software piracy, and
conclude that a change in the BSA consultant and methodology around 2002-03 had

systematic effects on published piracy rates. First, the trend rate of decrease of piracy

2 U.S. Trade Representative, 2007 report on Singapore,
http://www.ustr.gov/assets/Document_Library/Reports_Publications/2007/2007_NTE_Report/ass
et _upload_file129 10979.pdf [Accessed, November 10, 2007].

¥ Other academic studies have used piracy to explain various business and marketing strategies
and public policy issues — including sales of recorded music (Hui and Png 2003), enforcement by
software publishers (Gu and Mahajan 2005), and the incentive to produce movies (Png and Wang
2007).



rates fell from 2.0% points per year to 1.1% points per year. Second, piracy rates
apparently became more sensitive to changes in income. Third, piracy rates depended on

projections of software usage based on per capita incomes in the respective countries.

2. Methodology

Copyright law governs the expression contained in, inter alia, books, music, movies,
software, electronic games, databases, and designs. Industry associations for producers
of business software, music, electronic games, and movies publish international statistics
of piracy. The statistics differ in the scope of coverage, frequency of publication,

methodology, and sources of primary information.

Table 1 reports various aspects of the piracy statistics published by the four
industry associations.* The statistics published by the Business Software Alliance (BSA)
provide the widest geographical coverage, are published annually, and, appear to be the
most transparent in terms of methodology, data sources, and implementation. The
methodology is published in some detail, uses both internal and external data, and, since
2003, has been implemented by a well-reputed consultant, viz., International Data

Corporation (IDC) (BSA 2004).
--- Table 1. Industry piracy statistics ---

For 2002 and earlier years, the business software piracy statistics were produced

by the International Planning and Research Corporation (IPRC) (BSA 2003). IPRC

* This Table relies, in part, on Hui and Png (2005).



focused on three groups of business PC software — general productivity applications,

professional applications, and utilities.

The IPRC estimated piracy using an indirect methodology. For each country, the
quantity of pirated software was estimated as being the difference between the quantity
installed and the quantity legitimately acquired. In turn, the quantity installed was
estimated as the number of computers in use multiplied by corresponding norms for the
“software load” in four customer segments -- new and existing residential computers, and

new and existing business computers.

Software load is the quantity of software installed per computer. The norms for
software load for the four segments were based on U.S. market research (BSA 2003, page
11). However, the IPRC did not explain whether, and if so, how it adjusted the U.S.

norms to compute the software load in other countries.

The IPRC directly estimated the numbers of computers in use “for the major
countries ... from proprietary and confidential data supplied by BSA member
companies”, while “[t]he “rest of region” data was used to develop piracy estimates
outside of the major markets” (BSA 2003, pp. 11-12). The IPRC did not specify the

“major” markets or method by which it developed the “rest of region” data.

In 2003, BSA engaged a new consultant, IDC, and the methodology underlying
the business software piracy statistics was refined. IDC expanded the scope of
measurement to cover all PC software, including operating systems, systems software

such as databases and security packages, and general and specific applications software.



The IDC applied the same basic methodology, estimating the quantity of pirated
software indirectly as the difference between the quantity installed and the quantity
legitimately acquired. In turn, the quantity installed was estimated as the number of

computers in use multiplied by norms for the software load.

By contrast with the IPRC which applied U.S. norms for the software loads, the
IDC calculated the software loads per new computer and per existing computer from
surveys of consumers and business users in 15 countries -- Bolivia, Brazil, Chile, China,
Colombia, Costa Rica, Dominican Republic, Guatemala, Kuwait, Malaysia, Mexico,

Romania, Spain, Taiwan and the United States (BSA 20086, page 17).°

IDC explained that the “results of these surveys were used to populate IDC’s
input models for the other countries. For 2004 and 2005, IDC updated these models based
on additional local country research, interviews with users and the channels, and spot
inventories” (BSA 2004, page 11). However, IDC did not explain whether, and if so,
how it adjusted the norms from the 15 countries to compute the software load in the other

countries.’

As for the numbers of computers, IDC collected information on PC shipments for
“more than 75 countries”, while for the “additional 25-plus countries and markets, the
data were either collected in-country or modeled regionally based on IDC’s rest-of-region

estimates” (BSA 2004, page 10). The IDC did not elaborate on how it “modeled” the

> IDC did not explain the selection of the 15 countries for calculating the software loads. In terms
of geography, Europe and Asia seem under-represented, while Central and South America seem
over-represented. In terms of economic development, advanced countries seem under-
represented and less developed countries seem over-represented.

® Subsequently, the IDC surveyed 21 countries in 2006, and 22 countries in 2007 (BSA 2008).
However, the IDC did not disclose the identity of the surveyed countries.



number of computers in the other 25-plus countries. Nevertheless,,the IDC was more
transparent with regard to methodology (5 pages) than the previous consultant, IPRC

(just 2 pages).’

From the viewpoint of policy and research, the key questions are: (i) whether the
change in consultant from IPRC to IDC, and the revision of the estimation methodology
had any systematic impact on piracy statistics; and (ii) whether the methods used by BSA
consultants to project the software load and number of computers from countries in
which they compiled these data to other countries had any systematic impact on piracy

statistics.

To address these questions, | compiled national piracy rates for 81 to 103
countries over the eleven-year period 1997-2007 from BSA publications (the panel began
with 81 countries in 1997 and ended with 103 countries in 2007). The period of study
included seven years before and five years after the change in consultant and
methodology. Accordingly, it would provide good coverage of any impact of the change.
For brevity, | refer to the years, 1997-2002, before the change as “pre-change” and the

years, 2003-07, after the change as “post-change”.

3. Trend

Table 2 reports various tests of the impact of the change in consultant and methodology

on national piracy rates. Specifications (i) and (ii) were simple ordinary least-squares

" In particular, the IPRC was silent on whether they actually measured the numbers of each
segment of computers in every country, or somehow projected these humbers as the IDC did.



(OLYS) regressions of the piracy rate on year indicators and pre- and post-change year
trends respectively.® The results from both specifications suggest that piracy rates were

subject to a significant downward trend.

Referring to specification (i), the year indicators show a clear decreasing trend in
the average piracy rate from 1999-2002. The results from specification (ii) are even
clearer: prior to the change in consultant and methodology, the average piracy rate fell by
2.0% points annually, while, after the change, the average rate fell at the slower rate of
0.7% points annually. The difference between the pre-change and post-change trends

was statistically significant (F(1, 989) = 15.30, p < 0.0001).
--- Table 2. BSA change of consultant and methodology ---

The OLS regression pooled all countries, regardless of economic, institutional, or
cultural differences, into a single estimate. Obviously, it would be more appropriate to
account for any systematic national differences. Specifications (iii) and (iv) replicated
the analysis, using country fixed effects. The fixed effects would account for any
systematic national differences which did not vary over time. The results were even

stronger than with the OLS estimates.

Referring to specification (iii), the year indicators show a clear decreasing trend
from 1998-2002, and then an upward shift by about 1.7% points between 2002-03.

Referring to specification (iv), the trend rate of decrease of piracy rates was significantly

® The data exhibited serial correlation within panels (F(1, 102) = 142.78, p < 0.0001, using the
test proposed by Wooldridge (2002), page 282, as implemented by Drukker (2003)). Accordingly,
all standard errors for fixed-effects estimates in Tables 2, 5, and 6 were calculated by country-
level cluster.



higher before the change in consultant and methodology (-2.0% points per year) than
after the change (-1.1% points per year). The difference between the pre-change and

post-change trends was statistically significant (7 (1, 102) = 60.18, p < 0.0001).

One possible reason why the downward trend of piracy rates decelerated around
2002-03 was the expansion of BSA coverage to include countries with higher piracy rates.
Specifically, in 1997, the BSA piracy statistics covered 81 countries, while in 2007, they
covered 103 countries. The coverage was expanded to include countries with relatively

high piracy, such as Albania (78%), Kazakhstan (79%), and Zambia (82%).°

To avoid any bias due to the expanded coverage, specifications (v) and (vi)
limited the fixed effects estimates to those countries covered throughout the period, 1997-
2007. The results from the balanced sample were similar. Figure 1 illustrates the
evolution of the average piracy rate, by year. Referring to specification (vi), the pre-
change trend rate of decrease of piracy rates (-2.1% points per year) was significantly

higher than the pre-trend change (-1.1% points per year) (F(1, 80) = 58.55, p < 0.0001).
--- Figure 1. Average piracy rate ---

Could the change in the trend decrease of piracy rates be due to changes in some
factor other than the BSA’s change in consultant and methodology? In the sections
below, | present various robustness checks to rule out this possibility. Specifically, I
included other covariates which have been shown to influence software piracy — income

per capita, national culture, and institutions. | found the same conclusion: the trend rate

® Numbers in parentheses are the respective piracy rates for 2007.



of decrease of piracy rates was significantly higher before the change in consultant and

methodology than after the change.

4. Software Load and Numbers of Computers

Formally, the methodology applied by BSA consultants, IPRC and IDC, was to estimate
the quantity pirated in country i during year ¢ as the difference between usage of software,
Ui, and the quantity of software legitimately acquired, S,

P =U,-S,. Q)
In turn, the usage was computed as

U /1 B + /1 B + /’i’hm‘Hm't + /lheiHeit ' (2)

it = MoniP it bei D eit

Where Apni, Apeis Anniy @A Aze; Were norms for software load on new and existing
computers for business and home users in country i respectively, and B, Beir, Hyit, Heir,
were the numbers of new and existing computers in use among business and home users

in country i respectively.

The piracy rate in country i for year ¢ was then calculated as the ratio of the

pirated quantity to usage,

'
., =—%L =
Uit

Uil_Sit =1_i. (3)
U, U

it

it

As noted above, neither IPRC nor IDC revealed whether, and if so, how they
adjusted the norms for software load from the sampled countries to compute the norms in

other countries. Further, IDC did not reveal how it projected the number of computers in
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the sampled countries to other countries. IPRC did not even disclose whether it used any

projection.

Intriguingly, Marron and Steel (2000) remarked: “the trade groups’ estimation
procedure involves significant assumptions. This raises the question of whether our
empirical analysis might uncover artifacts of the estimation procedure rather than true
relationships among the variables. For example, did the analysts assume that high-
income countries have lower piracy rates?” (footnote 8, emphasis added). However, this

crucial question was not formally addressed.™

With instrumental variable methods, it is straightforward to address this issue.

Re-arranging equation (3), the rate of legitimate consumption is

=1-r =—2L, 4)

In logarithms, this becomes

Inc, =InS, —InU,,. (5)

Formally, the issue is whether national income per capita is exogenous in a
regression of legitimate consumption rates (or equivalently, piracy rates) on national

income per capita. With a slight abuse of notation, let InY, represent a vector of the

logarithm of variables relating to income per capita.

Now, suppose that the BSA consultant projected software usage according to

InU, = glIny,, (6)

19 Marron and Steel (2000) dismissed the concern “[a]fter speaking with the consultant who
prepared the trade groups’ figures” (footnote 8).
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where £ > 0 is a vector of coefficients. Substituting from (6) in (5),
Inc, =InS, - gInY,.
So, a regression of Inc, on InY, would fit perfectly and yield — g as the coefficient of

Iny,.

it
Suppose, however, that the BSA consultant projected usage according to
U, =U({,), (1)

where U, =U(.) is not linear or a power function. Then, substituting from (7) in (5),
Inc, =InS, —InU(Y,), (8)

and, hence, in any regression of Inc, on InY,, the error term would be correlated with

the dependent variable. Equivalently, income would not be exogenous. The essential
reason is that software usage is projected on the basis of income and the projection does

not conform to the specification, (6), assumed in the regression.

A Hausman test (Wooldridge (2006), pp. 532-533) of the endogeneity of income
in equation (10) would proceed as follows. Perform first stage regressions for every
income variable — regressing every income variable on instruments for the income
variables and exogenous variables that affect piracy. In the second stage, regress the rate
of legitimate consumption on the income variables, exogenous variables that affect piracy,
and the residuals from the first-stage regressions. If any of the first-stage residuals turns
out to be significant in the second-stage regression, then the corresponding first-stage
regressor is not exogenous. The implication would be that, indeed, legitimate

consumption and hence piracy rates were based on income.

12



-- Table 3. Descriptive statistics --
-- Table 4. Correlations --

Tables 3 and 4 present descriptive statistics of the data and pairwise correlations
respectively. The key issue in any instrumental variables analysis is the choice of
instruments. | identified per capita residential electricity consumption and exports as
possible instruments. Residential electricity consumption would depend on income, but,
intuitively, there does not seem to be any direct relation between electricity consumption
and legitimate consumption of software, except to the trivial extent that software is used
on computers and computers consume electricity. Similarly, income would increase
with exports (indeed, “export-led” growth is a major theme in economic development),
but, intuitively, there does not seem to be any direct relation between exports and

legitimate consumption of software.

Referring to Table 4, both residential electricity consumption and exports were
relatively more correlated with income than with piracy.™* Since legitimate consumption
is the complement of piracy, this would also imply that both residential electricity
consumption and exports were relatively more correlated with income than with

legitimate consumption.

Table 5 reports tests of endogeneity, using post-change residential electricity
consumption per capita as the instrument for post-change income per capita. (In Tables 5

and 6, except as otherwise noted, all variables except year trends were specified in

1 Referring to Table 4, the correlation between electricity consumption and piracy was -0.589.
This is probably an indirect correlation due to the separate correlations between electricity
consumption and income (0.765) and between income and piracy (-0.815).
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logarithms (Wooldridge (2006), pp. 197-200), and all regressions included country fixed

effects, and to be conservative, were limited to the balanced panel.)
--- Table 5. Endogeneity of income ---

Referring to Table 5, columns (ii) and (iii), in the first-stage regression of post-
change income, the coefficient of post-change electricity consumption was significant,
while in the second-stage regression, the coefficient of the residuals from the first-stage
regression was significant. This suggests that, over the years 2003-07, following the
change in consultant and methodology, income was endogenous.*® The results were
similar using post-change exports per capita as the instrument, which, for brevity, | do

not report here.

Table 5, column (iv), reports the 2SLS (2-stage least squares) estimates. By
comparison with the OLS estimate in column (i), the major differences were that the
coefficient of post-change income and the post-change trend were about double in
magnitude. These differences show that the BSA consultant’s projections of software

usage affected the post-change trend as well as the coefficient of post-change income.

Referring to Table 5, column (iv), observe that the coefficient of post-change
income was positive and significant (0.095 (£0.026)). This result is robust — the
coefficient of post-change income was also positive and significant in the OLS regression
and in the 2SLS regression using exports as an instrument. Apparently, not only did the

change in consultant and methodology affect the trend in piracy rates, but it also caused

12 1n the similar Hausman test (unreported) of both income and post-change income, only the
residuals of post-change income were significant in the second stage. Accordingly, | inferred that
only post-change income was endogenous and that income was not endogenous.
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legitimate software consumption to become more sensitive to income per capita. There
seems to be no obvious reason for this except the assumptions underlying the BSA

consultant’s projection of software usage.

The significance of post-change income also helps to confirm that the
endogeneity of income was due to the consultant’s projection of software usage. An
alternative explanation — that both income and usage were related to some omitted factor
(e.g., computer literacy or education) — is implausible as there is no obvious reason for
the relation between usage and the hypothetical omitted factor to have changed around

2002-03.13 14

I infer that, following the change in consultant and methodology in 2003, income
was not exogenous to software piracy. This finding was consistent with the norms for
software load and the numbers of computers being projected on the basis of income per
capita. Indeed, IDC disclosed that it based the norms for software load on a study of 15
countries and that it “modeled” the numbers of computers in some countries (BSA 2004,

pp. 10-11).

3 In robustness checks below, | included these other variables and found that they did not affect
the finding that post-change income was endogenous.

! Referring to Table 5, column (iv), the pre-change trend in legitimate consumption Was positive,
while the post-trend change was negative. Accordingly, before the change in consultant and
methodology, the average piracy rate systematically decreased over time, while, after the change,
the average piracy rate systematically increased over time. This is even stronger than the results
presented in Table 2.

> Husted (2000) considered that BSA statistics to be reliable for cross-country study as there was
“no indication that BSA has an interest in demonstrating lower rates of piracy in certain areas
rather than in others” (pp. 207-208). He skirted the issue of whether there was any systematic

bias in how BSA consultants projected software loads and numbers of computers from sampled
countries to other countries. Moreover, he apparently overlooked the use of BSA statistics in U.S.
government reports and investigations of intellectual property violations to target specific
countries under Special 301.
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By contrast, | did not find any evidence that income was endogenous to published
rates of software piracy between 1997-2002. Apparently, the responsible consultant,
IPRC, simply applied U.S. software norms to other countries, without any adjustment

(BSA 2003, page 11).*°

Without access to the BSA’s estimates and independent information on software
usage, it is not possible to comment on the accuracy of the BSA’s projections of software
usage and the consequent estimates of piracy rates. All that can be said is that the BSA’s
consultant did project software usage on the basis of income from 2003 onward. Perhaps

the projection was accurate, or perhaps it was not.

5. Robustness

In previous studies of the determinants of business software piracy (Gopal and Sanders
1998 and 2000; Husted 2000; Marron and Steel 2000; Shin et al. 2004; Depken and
Simmons 2004; van Kranenburg and Hogenbirk 2005; Rodriguez 2006; Fischer and
Rodriguez 2005; Bagchi et al. 2006; Chellappa et al. 2006; Robertson et al. 2007), three
factors stood out as being robust to alternative specifications, geographical coverage, and
time periods.’” They were national income per capita, individualism (a dimension of

national culture), and law and institutions.

Could the variation in one or more of these factors possibly explain the changes in

the pattern of piracy rates and their relation with income around 2002-03 or the

18 IPRC did not disclose its methodology with regard to the numbers of computers in the various
countries.

7 Of the multiple studies, only Fischer and Rodriguez (2005) included country fixed effects. All
others applied cross-section analysis without considering variation over time.
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endogeneity of income? In the following discussion, | consider the impact of including
these other factors relative to the 2SLS estimate in Table 5, column (iv), which is treated

as a benchmark.

The results reported in Table 5 suggest that changes in income could not account
for the changes in the pattern of piracy rates around 2002-03. Indeed, the empirical
results suggest the opposite — that the relationship between piracy rates and income itself

changed around 2002-03.

The sociologist, Geert Hofstede (1983, 2001) famously developed four indexes of
national culture from surveys of IBM employees over the period 1967-1973 in 40
countries. The indexes were later extended to other countries. One index measured
individualism (and its complement, collectivism). Hofstede’s (1983, 2001) indexes are
static. Accordingly, the individualism index could not be used to account for changes in
piracy rates or their relation with income over time. However, could differences in

individualism account for the endogeneity of income?

Table 6, column (a), reports a 2SLS regression of legitimate consumption
including individualism as an additional covariate.’® To complete each country’s panel
for individualism, the same value was replicated for every year, hence, fixed effects could
not be used. In the estimates, legitimate consumption was significant and increasing in
individualism. The coefficient of post-change income was positive, about one-third of
the magnitude as in the benchmark, but was not precisely estimated. This imprecision

might be due to the high correlation between income and individualism (Table 2).

18 All 2SLS regressions presented in Table 6 used post-change residential electricity consumption
per capita as the instrument for post-change income per capita.
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Moreover, with individualism being constant over time, | could not use fixed effects,
hence, the estimates were driven by across-country variation as well as within-country
variation.’® For these reasons, the estimate including individualism should be treated

with caution.
--- Table 6. Robustness ---

With regard to law and institutions, the obvious measure is the World Bank’s rule
of law index, which was also used by Fischer and Rodriguez (2005) and Chellappa et al.
(2006). This index is compiled from multiple primary sources, and is a perceptual
measure of “the extent to which agents have confidence in and abide by the rules of
society, and in particular the quality of contract enforcement, the police, and the courts,
as well as the likelihood of crime and violence” (Kauffman et al. 2007, page 4). The

index was compiled biennially from 1996-2000, and annually from 2002 onward.

Table 6, column (b), reports a 2SLS regression of legitimate consumption
including the rule of law index. The results were qualitatively similar to the benchmark
estimate: the coefficient of post-change income was positive and significant, and the
average consumption was subject to an increasing trend before the change in consultant
and methodology but a decreasing trend afterward. The rule of law itself was marginally

significant.?

9 Fixed-effects estimates are essentially estimates relative to the mean value of the dependent
variable for each country, and hence, driven by within-country variation.

% One possible reason why the coefficient of income was lower in this estimate than in the
benchmark is that improvements in the rule of law might raise both income and legitimate
consumption of software. Hence, in the benchmark estimate, with the rule of law excluded, the
income variable would absorb part of the effect of the rule of law.
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In the previous section 4, | mooted the possibility that post-change income
appeared to be endogenous in regressions of legitimate consumption because usage was
determined by an omitted factor, such as computer literacy or education, which was
correlated with income. Table 6, columns (c)-(d), reports 2SLS regressions of legitimate
consumption including the percentage of personal computer users among the population
and the literacy rate respectively. The results were very close to benchmark: the
coefficient of post-change income was positive and significant, and average consumption
was subject to an increasing trend before the change in consultant and methodology but a
decreasing trend afterward. Neither computer usage nor the literacy rate was

significant.?!

All 2SLS regressions presented in Table 6 used post-change residential electricity
consumption per capita as the instrument for post-change income per capita. | obtained

very similar results (for brevity, unreported) with exports per capita as the instrument.

6. Conclusions

U.S. government pronouncements and actions as well as many academic studies have
taken BSA software piracy statistics at face value. Based on a review of the BSA
methodology and empirical analysis, | conclude that a change in the BSA consultant and

methodology around 2002-03 had systematic effects on published piracy rates.

21 In another unreported test, | obtained similar results using the percentage of Internet users
among the population.
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e The trend rate of decrease of piracy rates fell from 2.0% points per year to 1.1%
points per year, so, raising piracy rates from the levels that would have been
implied had they followed the trend before the change.

e Piracy rates apparently became more sensitive to changes in income.

e Piracy rates depended on projections of software usage based on per capita
incomes in the respective countries.

These results were robust to the sample of countries, choice of instruments, and inclusion

of alternative explanatory variables.

The key direction for future research is to gain access to the BSA methodologies
and data so as to better understand the biases in their statistics, and so that future policy
and research can be appropriately calibrated. Meanwhile, the central implication of my
analysis is that BSA statistics should be used with great caution. Any government
pronouncement or action, and study of software piracy should take account of changes in
the BSA consultant and methodology, and the projections underlying the published

piracy rates.
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