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ABSTRACT. This paper identifies that Information and
Communication Technology (ICT) has a negative effect
on software piracy rates in addition to consolidating prior
research that economic development and the cultural
dimension of individualism also negatively affect piracy
rates. Using data for 59 countries from 2000 to 2005, the
findings show that economic well-being, individualism
and technology development as measured by ICT expen-
ditures explain between 70% and 82% of the variation in
software piracy rates during this period. The research re-
sults provide important implications for policy makers and
business practitioners to help reduce software piracy.
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Introduction

Software piracy has become a global phenomenon.
It can be defined as the unauthorised utilisation or
replication of intellectual property (IP) protected
software. Such piracy may involve massive imitative
manufacturing and sales for profit or give rise to
collective benefit of cost-saving efforts, such as
Internet peer to peer sharing on downloading and/
or small-scale illegal efforts associated with individual
use. Software piracy is more severe than piracy in
most other industries because the nature of software
products enables both massive reproductions for
profit and individual and organisational copying at a
click of the fingertip. As a result, software piracy has
been a major global headache for policy makers,
businesses and consumers alike due to the uncer-
tainties involving cross-border conflicts, business
losses and consumer victimisation of viruses (Yang,
2008). According to the Business Software Alliance
(BSA), global piracy rates have decreased to 35% in
2006, but the piracy value has risen. ““...[F]or every
two dollars” worth of PC software purchased legiti-
mately in 2006, one dollar’s worth was obtained
illegally”” (BSA, 2007, p. 1). Out of the 102 coun-
tries BSA studied, half had a piracy rate of at least
60%, and 30% had more than 75%. Moreover, none
of the 102 countries is able to enjoy a piracy-free
zone, as the piracy rates range from 21 to 95% (op
cf). Even developed countries like the U.S., Japan
and EU countries have piracy rates ranging from 21
to 28% (op cif). This phenomenon will undoubtedly
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continue to affect the industry because BSA esti-
mates that the piracy value of PC software may reach
US$180 billion by 2010.

The prevalence of software piracy has attracted
great attention towards searching for explanations to
this ubiquitous phenomenon. Despite the large
volume of work on the determinants of piracy, what
appears to be missing from prior studies is the lack of
immediate policy instruments to curb piracy.
Accordingly, the purpose of this article is to dem-
onstrate the influence of Information and Commu-
nication Technology (ICT) on alleviating software
piracy in addition to revisiting some other widely
accepted factors that are purported to impact global
software piracy. As a result of this global study,
we are able to provide policy implications against
software piracy for policy makers and business
practitioners.

The significance of this research is reflected in its
theoretical, empirical and practical contributions.
The theoretical contribution is two-fold. First, ICT
is identified as an important factor to alleviate soft-
ware piracy because the development of ICT
infrastructure in a country will raise the demand for
authentic software and for after-sale services. This
study therefore extends prior research because ICT
differs from other factors in curtailing piracy. The
speedy development of ICT may serve to increase
the demand for authentic products instead of fakes.
This speedy development is also associated with
governments’ desire to curtail piracy and to invest in
this high technology sector. Second, this research
also revalidates prior research. We deem prior
research important for this research because the
determinants of software piracy are not mutually
exclusive. That is to say, software piracy is not
determined by one single factor. Except ICT, the
factors — economic well-being and cultural differ-
ences — that we have included in our extended study
have been tested and are generally accepted as being
influential to piracy. These factors and ICT together
demonstrate stronger explanatory power to piracy
rates. The revalidation, extension and synthesis of
early studies add knowledge to the study of political
economy and piracy, and establish a theoretical
argument of the importance for research and policy
making.

Empirically, the contribution of this paper is
reflected in its temporal and spatial terms. It brings

relevant studies about piracy up to date by con-
ducting a longitudinal study, as most previous re-
search was highly focused on the piracy situation in
the 1990s. Moreover, prior research focused exten-
sively on the U.S. and European countries and their
piracy grievances. Some piracy prevalent countries
were often omitted from the studies. The authors
have therefore, in this study, included such countries
as China, Indonesia and Malaysia, arguing that the
inclusion of these countries would provide a better
sample representation.

This research also contributes to practice because
it provides evidence of global studies about the
importance of ICT on curtailing piracy and
this would allow governments to have ground for
new policy to alleviate their countries’ piracy situa-
tion. The prevalence of global software piracy
indicates that the awareness of the determinants of
software piracy across the globe is a fundamental step
towards promulgating appropriate government pol-
icies against software piracy. It will also provide
business practitioners with insights as to the corpo-
rate decisions and actions to tackle counterfeiting,
and improve corporate—consumer and corporate—
government relations through helping government
improve ICT environments.

The remainder of the paper is structured as fol-
lows. The ‘Literature review’ section critiques
existing literature to examine the relationship of
software piracy with a country’s economic well-
being, culture and the importance of ICT. The
‘Methodology’ section focuses on the data sources,
sample and measures used to operationalise the
model. The ‘Findings and discussions’ section
reports our analytical results. Finally, the ‘Conclu-
sions’ section discusses the implications of the
research for practice, and sets research directions
based on the limitations of our study.

Literature review

The ubiquitous piracy phenomenon is associated
with country environments, supply and demand
reciprocity, and corporate factors (Banerjee, 2003;
Banerjee et al., 2005; Burke, 1996; Husted, 2000;
Marron and Steel, 2000; Ronkainen and Guerrero-
Cusumano, 2001; Shore et al., 2001; Traphagan and
Griffith 1998; Yang and Sonmez, 2007; Yang, 2008;
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Yang etal, 2008). Economic development,
attitudes and understandings derived from cultural
origins and legal environments affect people’s
intentions and behaviours related to piracy. The
supply of pirated products responds to consumer
demand levels which are generally increased by the
growing price gaps between authentic and fake
products. This situation is further exacerbated when
international operations create distance difficulties
for firms to control piracy and when products are
easily duplicated.

In line with the above studies, we focus on the
macro factors relevant to IP environments because
we believe that people’s ethical decisions and actions
to pirate derive primarily from the influence of their
macro environment. This differs from the existing
ethical models on individual behaviour (Ajzen and
Fishbein, 1969; Banerjee et al., 1996, 1998; Cronan
et al., 2006; Glass and Wood, 1996; Leonard et al.,
2004; Peace et al., 2003; Straub and Nance, 1990).
As a result, we are better able to recommend policy
implications aimed at curtailing piracy in addition to
justifications for consumer purchasing behaviours of
software piracy. Given the severity of software
piracy, searching for explanations has been a constant
task for practitioners and researchers. However,
despite their efforts, it appears that only two factors
are validated both theoretically and empirically —
economic and cultural factors. Therefore, there is
the need to search for further explanations so that
the determinants of piracy rates can be understood
more thoroughly. To meet this need, in this section,
we use logical arguments and relevant theoretical
and empirical evidence to explore the validity of
ICT as a factor to explain software piracy in addition
to assessing the importance of economic well-being
and cultural dimensions to determine piracy rates.

Economically well-off people tend to pirate less

Consumers purchasing fakes tend to be categorised
into three types (Yang and Fryxell, 2007) — deceived,
non-deceived and mixed. Deceived consumers are
those who unknowingly buy fake products that are
often related to products in the areas of food, and
health and safety such that counterfeiters make every
effort to make the fakes’ appearance identical with the
authentic ones. On the other hand, ‘non-deceived’

consumers are fully aware of purchasing a fake such
that suppliers tend to be relatively open about the
non-authentic nature of their sales. Products in this
category tend to be fake brands, such as branded
handbags, and fashion clothing, when the brands are
beyond most consumers’ reach, or their prices are set
too high to be worth paying. However, not all
products are clearly categorised into these two
archetypes creating a third “‘mixed” category. In this
category, fakes are close in appearance to authentic
ones and are sold at a higher price compared to the
original, deceiving some but being relatively obvious
to more sophisticated consumers.

As far as software is concerned, consumers dealing
with fakes can be in the mixed categories. When the
fake software is sold dearly, consumers unknowingly
buy and install it into a computer. Meanwhile,
consumers may also install authentic software at a
low cost without a licence or knowingly purchase a
fake due to financial means beyond their reach.
They make a purchasing decision according to their
subjective assessments of the risks, price and quality
of a fake.

People’s economic well-being is closely linked
with their purchasing behaviour. As mentioned
earlier, the supply of pirated software responds to
consumer demands due to the price gaps between
genuine and fake software and fake suppliers ease in
overriding authentic product R&D, promotion and
design (Bosworth and Yang, 2006; Yang, 2008).
Consumers’ allegiance driven by brands and tech-
nology sophistication create the desire for relevant
products, but their financial means may hinder its
realisation. Therefore, purchasing pirated products
can overcome the barrier and achieve their materi-
alistic desire through this compensation strategy for
consumers with low income.

Prior research as detailed below has vigorously
assessed the relationship between economic well-
being and software piracy. It appears that the con-
clusions are consistent: the higher the income of a
country, the lower the piracy rate. Gross National
Income (GNI) per capita is often employed to assess
a country’s economic well-being. It is the total value
of the goods and services per person produced by a
country at home and abroad for a year (Pass and
Lowes, 2001). When it comes to cross-country
comparisons, purchasing power parity (PPP) — the
products and services that a dollar, for example, can
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buy — tends to be taken into account to reflect
different countries’ varied standards of living so that
more direct comparisons are possible.

Depken and Simmons (2004) studied 75 countries
in 1994 and concluded that GDP per capita (differs
from GNI because of exclusion of products and ser-
vices produced abroad) was negatively correlated with
piracy rate (at the 5% significance level). Burke (1996)
tested the members of three copyright conventions —
Bern, Rome and Phonographic Conventions — and
concluded that GDP per capita determines piracy
level because it influences the general public, police
and judiciary to actively recognise the role of intel-
lectual property protection (IPP). Ronkainen and
Guerrero-Cusumano (2001), based on a study of 50
countries in 1997, concluded that GNI per capita
(adjusted for PPP) accounted for 73% of the variation
in software piracy. The findings are in line with those
by Husted (2000), Marron and Steel (2000) and
Traphagan and Griftith (1998). Bloch et al. (1993)
using data from 200 American shoppers further con-
firmed that the purchasers of pirated products tend to
consider themselves financially deficient. The find-
ings align with the results by Shore et al. (2001), based
on a survey of 627 university students from Hong
Kong, New Zealand, Pakistan and the U.S., that the
extent of affordability of software determines the level
of piracy. Economic well-being appears to be a key
reason that developing countries differ from devel-
oped countries in their levels of piracy (Alford, 1995;
Yang, 2005).

On the basis of the above discussion, we can
hypothesise that

H1: Economic well-being is inversely correlated
with software piracy, i.e. the higher the GNI
per capita (PPP), the lower the level of soft-
ware piracy.

Individualistic societies tend to pirate less

Several theories explain the diversity of world cul-
ture. Culture here is defined as the collective beliefs,
norms and attitudes of people derived from their
traditions and macro environment, which distin-
guishes one group from another (Hofstede, 2001).
The diversity of culture is determined by their way
of communication in either low or high context
culture — where ‘context’ is ‘one of many ways of

looking at things” (Hall, 1976, p. 113). People from a
low context society tend to be direct, expressive and
speak their minds when problems strike. In contrast,
people in a high context culture tend to be explicit
to insiders (family, relatives and friends) and implicit
to outsiders (colleagues). These difterences of culture
are derived primarily from individualism and com-
munitarianism (Hampden-Turner and Trompenaars,
2000). Countries with individualist traits are prone
to self-interests, self-reliance, self-achievement and
competition. In contrast, countries with communi-
tarianism tend to emphasise altruism, cooperation,
social responsibility and social harmony.

Hofstede (2001) asserts that people’s values and
attitudes are derived from their cultural origins and the
divergence and convergence of culture across the
world as reflected more specifically in four dimen-
sions. ‘Power distance’ is the extent of equality or
inequality that reflects the degree of hierarchy within
organisations and in a society. For example, high
power distance indicates the unequal distribution of
power and wealth. ‘Masculinity’ indicates the degree
of masculine dominance in a society over feminine
power. This means that the higher the masculinity, the
higher the differentiation between genders that can
have a direct impact on employment, promotion and
other activities. ‘Uncertainty avoidance’ indicates the
different degrees to which a society handles uncer-
tainty. That is, the higher the uncertainty avoidance,
the more likely it is that people in a society will try to
avoid risky situations. As a result, they may be more
obedient to rules and regulations. Finally, ‘individu-
alism’ denotes different degrees of emphasis on indi-
vidual rights and freedom over collective interests. In
other words, the higher the individualism in a society,
the more incentive the people have to reinforce their
individual identity and achievement.

Previous research has linked these four dimen-
sions with the degree of piracy, but the findings are
largely inconclusive except for the relationship bet-
ween piracy and individualism. Cohen et al. (1996)
confirm that high power distance countries perceive
software piracy to be more tolerable than people
from lower power distance countries. However,
Shore et al. (2001) found that power distance is only
marginally correlated with software piracy. This was
confirmed by Depken and Simmons (2004), based
on a study of 65 countries where two of the four
models tested yield insignificant results. This result is
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further demonstrated by Husted (2000) who con-
firmed that power distance—software piracy rela-
tionship is insignificant. Likewise, uncertainty
avoidance has little impact on piracy. While people
in a low uncertainty society tend to be less tolerant
of unethical issues (Vitell et al., 1993), people from
a higher uncertainty culture are prone to confront
the absence or ambiguity of laws. The findings by
Husted (2000) rejected any significant connections
between software piracy and uncertainty avoidance
although Shore et al. (2001) supported a positive
significant correlation (at the 0.05 significance level),
based on a survey of students from four countries. In
addition, ‘masculinity’ also has a weak association
with piracy. Vitell et al. (1993) argue that people
from a high masculinity culture tend to be more
tolerant of unethical issues and practices due to the
inherent culture. In another study, a survey of U.S.
students (Sims et al., 1996) appears to support the
argument that male students tend to pirate software
more than female students. However, Shore et al.
(2001) subsequently challenged this finding based on
a larger survey. Husted also pointed out that the link
is insignificant despite the logical construction of a
positive hypothesis between software piracy and
masculinity.

Different from the above inconclusive findings,
the studies about the individualism—software piracy
relationship have been more uniformly supported.
Individualistic societies perceive software piracy as an
input-based exchange while collective societies may
not need such an input due to the essential cultural
rooting of sharing (Swinyard et al., 1990). This is
derived from the fact that when people are bound by
collectively biased decisions and actions, they are
more willing to share. Marron and Steel (2000) used
the 1994-1997 data of 53 countries and confirmed
that individualistic societies tend to have a low piracy
rate due to higher level of respect towards individual
achievements and research and development. This
conclusion is confirmed by some other previous
researchers (Depken and Simmons, 2004; Gopal and
Sanders, 1998; Husted, 2000; Moores, 2003; Shore
et al., 2001). For example, based on a study of 371
students from the U.S.A. and Singapore, Swinyard
et al. (1990) concluded that Singaporeans’ willingness
to copy, compared with Americans, is probably
because they are more bound by group norms, as
opposed to Americans that base on law and the nature

of the decision itself. For example, in most Asian
countries, public sharing of a creative work is often
perceived as bestowing honour on the creator due to
fame and prestige. Such thinking would need time to
evolve in the direction of private ownership of pro-
tection. Therefore, this paper hypothesises that

H2: The individualistic culture is inversely corre-
lated with software piracy, i.e. the higher the
individualism index, the lower the propensity
for software piracy.

Technologically advanced countries tend to pirate less

There seems to be little doubt that technologically
advanced countries have stronger IP protection
(Ginarte and Park, 1997), but the studies so far
about the
advancement and piracy appears to be inconclusive.

relationship between technological

First, prior research uses some direct technological
measurements to examine the relationships with
software piracy. Based on the data of 37 countries
(1996, 2001 and 2003), Bagchi et al. (2006) show
partially a significant inverse relationship between
piracy and technology infrastructure in 1996. The
conclusion is based on the assumption that low
information technology infrastructure (older edi-
tions of software) attracts people to use pirated
software for work and other functions. In addition,
piracy has become more prevalent due to the
convenience of Internet access (Moores and Dhil-
lon, 2000) because free and cheaper software are
accessible on the web sometimes through illegal
loading (Shin et al.,, 2004). However, there is no
significant relationship between growth in Internet
use and software piracy (Moores and Dhillon,
2000). Piquero and Piquero (2006) examine the
interrelationships between software piracy and
the number of PCs per 1000 population and the
number of persons per 1000 inhabitants that have
access to the Internet. They argue that high-piracy
countries are economically poor and that the citi-
zens of poor countries have fewer computers and
more economic incentives to pirate software.
Moreover, several studies suggest a correlation
between research and development (R&D) and
piracy, but the conclusion is also indefinite. For
example, Shadlen et al. (2005) concluded that sci-
entific infrastructure as proxied by the number of
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full-time R&D workers per 1000 inhabitants has a
strong impact on the degree of software piracy. But
Marron and Steel (2000) and Andrés (2006) found
no evidence of R&D independently affecting
piracy. Such mixed results about the technology—
piracy relationships warrant the need to search for
new variables that can represent the construct of
technology advancement.

The authors propose ICT as a new representa-
tion of technology advancement. ICT as a concept,
just like the sector itself, is still at its development
stage. This means that despite the wide acceptance
of this term, its scope appears to have never been
standardised. In its statistics, the World Bank has
categorised ICT as an indicator of science and
technology development, and ICT, as a broad
term, encompasses software and computing devel-
opment. The broad usage is partly due to the
interrelated nature of information, computing,
software and communications.

We argue that ICT is an important representation
of technology advancement because of its important
role in a country’s development. The role of ICT,
including software development, in a country’s
economy is widely accepted. Software as a part of
ICT has gained in importance over the years to
generate economic revenue and create world class
companies. For example, software has been a major
source of exports for countries like Ireland (US$8
billion), Israel (US$3 billion) and India (US$7.5
billion), and strength in software development can
have direct bearing on foreign direct investment
(Tessler et al., 2003). Software is essential to enhance
government administrative effectiveness and a sym-
bol of industrial and commercial infrastructure and
international competitiveness across all industries (op
cif). Therefore, the software industry, and ICT sector
as a whole, has been an integral part of a country’s
economy (Hanna, 1991).

We also argue that ICT and software piracy are
closely linked. The advances in the ICT sector have
made software copying an unsophisticated task and
pose a serious threat to software producers, as they
provide opportunities and help encourage individuals
to engage in piracy. The world has seen a surging
number of people owning personal computers at
home, workplace and schools as well as a steady
increase in the number of people having access to the
Internet. Kushairi (2002) argues that software piracy

is the main cause of loss because the perpetrators are
normally well organised and well networked that
makes them ever so elusive and difficult to be caught
by the authorities. But efforts to clamp down on
these illegal activities are more difficult, as consum-
ers, who are easily enticed by the cheaper prices,
continue to provide support (Kushairi, 2002, p. 1).
The nature of software makes it more vulnerable for
both intentional and inadvertent infringements. One
difference between software and other patentable
technologies is that it does not wear out; instead it
builds up on other software. This means that software
may involve millions of lines of code and hundreds of
patents. This makes the originality (a patent requires
novelty, inventiveness and utility for grant) blurred
and, consequently, unintended infringements often
occur.

At the global level, software protection is not as
harmonised as other forms of IP protection, which
further exacerbates the piracy problem because
countries have more diverse protection policy in this
industry. Countries like the U.S., Japan and some
European countries protect software by both copy-
right and patent rights, while the rest of the world
are generally staunch supporters of copyright pro-
tection of software on the grounds of quick pro-
tection, less fear of infringements, and a cheaper and
simpler commercialising process with fair competi-
tion (Garfinkel et al., 1991; Heckel, 1992; Irlam and
Williams, 1994; Kahin, 1990; Morgan, 1999;
Samuelson, 1990). For example, the EU does not
protect software under patent laws, but does not
prevent individual countries from granting software
patents. This means that there is a degree of policy
inconsistency between EU members with respect to
software protection. Thus, uncertainty will continue
to exist, producing further confusion about protec-
tion levels and anxieties about litigation.

Given the prevalence of software piracy, it is
important to have effective ICT policies to tackle
the piracy situation at both the business and private
user levels (Kasim, 2002). However, in spite of the
above discussions involving ICT as an important
factor to drive technology development, little
research has been done to assess the relationship
between ICT and piracy; thereby the aim of the rest
of the section is to formulate our hypotheses based
on logical arguments and a few indirectly related
studies.
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The development of ICT creates a hindrance for
software piracy. Although pirates can easily break
through the technological advances due to their
incremental nature, the barriers created by these
technological advances can at least hinder or delay
piracy acts. This is because pirates need to acquire
relevant knowledge, experience and technicalities
before committing a particular piracy act. Constant
improvement of existing software and introduction of
new software driven by competition in the ICT sector
create imitation barriers and disadvantage copying
(Hopkins et al., 2004). Furthermore, introducing
new versions would force pirates to upgrade the old
versions to attract buyers of fake software. As a result,
this act increases the costs to the pirates — organisa-
tions, individuals and counterfeiters — (Yang et al.,
2004). This is based on the fact that product innova-
tions are time-consuming, and costly, and pirates tend
to be less advanced in technology and less financially
well off, and if production is involved, they tend to
have less manpower (Yang and Fryxell, 2007).

In addition, a less developed ICT country tends to
have low level of availability of original software,
thereby creating an environment where people have
a tendency to use pirated software more frequently
to compensate for the low supply of authentic soft-
ware (Bagchi et al., 2006). Relevant to this factor,
the present research extends the argument based on
economic theory that the low supply of original
software may, under a market economy, drive the
price up, and create a vicious circle of higher
demand for pirated software. On the other hand,
when a country has advanced ICT development,
users of software tend to buy authentic software so as
to avoid computer virus attacks and benefit from
after-sale services and upgrades. Further, in an ad-
vanced ICT environment, people tend to have
higher demand for IPP and higher protection results
in lower piracy. In addition, when there is a low ICT
environment there is low protection of IP, which
results in high software piracy.

On the basis of the above logical discussions, we
hypothesise that

H3: Technology advancement is inversely corre-
lated with software piracy, i.e. the higher the
ICT development, the lower the propensity
for software piracy.

Methodology
Data sources and sample representation

We have used data from 2000 to 2005 to conduct
our analysis. The piracy rates were compiled from
raw data published by the International Planning and
Research Corporation (IPRC) and commissioned
by BSA. They compile piracy data based on 26
different types of business application software. GNI
per capita was collected from the World Develop-
ment Indicators (WDI). The World Bank compiles
data following the ‘aggregation rules’, in other
words, data are aggregated ‘based on the World
Bank’s regional and income classifications of econ-
omies’ (World Bank, 2007). Data on the cultural
dimension of individualism were first compiled in
1973, but were updated in the 1990s (Hofstede,
2001). The data comprise an index of individualism
for 67 countries; higher values of the index are
associated with a higher degree of individualism and
lower values are associated with a more collective
trait. While the ICT data were also sourced from the
WDI, the International Telecommunication Union
(ITU) is the original source.

Our final analysis included 59 countries that
possess a complete set of data for all the variables
(Table I). We are unable to use the whole popula-
tion because many countries do not have the data
either for individualism or for the ICT. Our careful
examination of the data indicates that there is a
balanced representation of countries from the six
main continents of the world although there is
somewhat more coverage of the northern than the
southern hemisphere. The sample still covers over
30% of the countries across the world.

Measurements and justification

The study unit is the national software piracy rate in
a given year. The piracy rate was measured as the
percentage difference between software installation
and legal shipment of software before 2002. From
2003 onwards, the IPRC and BSA changed their
methodology and subsequently the piracy rate is
calculated as “‘the total number of units of pirated
software put into use ... divided by the total units of
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TABLE 1
Countries studied (2000-2005)

No. Country No. Country
1 Argentina 31 Mexico

2 Australia 32 Morocco

3 Austria 33 Netherlands
4 Brazil 34 New Zealand
5 Bulgaria 35 Nigeria®

6 Canada 36 Norway

7 China 37 Pakistan

8 Colombia 38 Panama

9 Costa Rica 39 Peru

10 Czech Rep. 40 Philippines
1 Denmark 41 Poland

12 Ecuador 42 Portugal

13 Egypt 43 Romania

14 Finland 44 Russia

15 France 45 Saudi Arabia
16 Germany 46 Singapore

17 Greece 47 Slovakia

18 Honduras 48 Slovenia®

19 Hong Kong 49 South Africa
20 Hungary 50 South Korea
21 India 51 Spain

22 Indonesia 52 Sweden

23 Ireland 53 Switzerland
24 Israel 54 Thailand

25 Italy 55 Turkey

26 Japan 56 United Kingdom
27 Jordan 57 United States
28 Kenya 58 Uruguay

29 Kuwait 59 Venezuela
30 Malaysia

*Refers to countries that are not included in the 2000
model due to missing data.

software installed” (BSA, 2007, p. 16). We believe
that the current method is more appropriate because
it ensures a consideration of purchases on the
Internet.

Our rationale for choosing software piracy rates as
the study unit is twofold. First, piracy in the software
industry has been most prevalent and widespread with
consumer piracy and counterfeiting co-existing, as in
the movie and music industries (Yang et al., 2004).
Second the data on software piracy are relatively
systematic and complete (Husted, 2000; Traphagan
and Griffith, 1998). The IPRC and BSA have been
compiling software piracy data since 1994. The time

series data is available on a yearly basis. This makes the
study of this industry advantageous over alternatives,
such as the movie and music industries, because we are
able to conduct a longitudinal data analysis to assess
software piracy trends. Husted (2000) and Traphagan
and Griffith (1998) argue that software piracy may be
underestimated because many software applications
are sold without the computer hardware. Moreover,
the data providers are not in a neutral position, which
may create an upward bias in the measure. However,
this database is probably the most systematic and
complete for conducting global piracy studies. It also
has been widely employed for empirical research on
piracy (e.g. Banerjee et al., 2005; van Kranenburg and
Hogenbirk, 2005).

There are three independent variables. GNI per
capita (PPP current international §) reflects the eco-
nomic well-being of a country. Higher GNI per capita
indicates a better standard of living in a particular
country, and more individuals will be willing to buy
authentic software. The individualism index is used to
reflect a country’s cultural characteristics. A high
individualism ranking indicates that individuality and
individual rights are paramount within the society
(Hofstede, 2001). Individualist societies tend to have
established legal systems to enforce IP. A low indi-
vidualism ranking typifies societies of a more collec-
tivist nature with close ties between individuals; such a
society is likely to share and to copy more (op cif). The
indices are still largely valid (Husted, 2000) because
culture is a relatively ‘static’ or ‘durable’ factor and it
evolves instead of changing dramatically (Shin et al.,
2004). They are in metric format and provide
researchers with a useful measurement to analyse
cultural associations with other phenomena.

ICT expenditure as a percentage of GNI
(ICT/GNI) is a reflection of a country’s scientific
and technological advancement. In particular, it is
closely relevant to the level of software development
because it reflects government spending on com-
puter hardware, software, computer services, com-
munication services and wired and wireless
communications equipment. Where ICT is more
developed, it is likely that the services linked to the
authentic software, such as technical support and
up-grades, will be more important and readily
available to users. When a country is developed in
ICT, companies and government would be more
active to defend their IP interests.



Global Software Piracy

Analytical method

Our analysis uses the model as follows:
Yi = o + BXi + &

where Yj; denotes the piracy rate in country i at
time t and o; denotes the intercept for year f repre-
senting unobserved individual country effect. f
represents unknown parameters to be estimated.
X 1s a vector of explanatory variables — GNI per
capita, individualism and ICT. g; is the error esti-
mates that can differ across countries and over
time.

We have followed a procedure comprising a three-
step analysis. In the first step, a descriptive data analysis
allows us to understand the characteristics of all the
variables, the consistency of the data, the variable
correlations and potential multicollinearity. The
second step is to conduct a regression analysis. For
simplicity, only the best model will be shown for each
year. The last step is to conduct a robustness analysis to
establish the degree of confidence in assuming the
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model can be generalised to study the software piracy
phenomena for all countries.

Findings and discussions

Table II shows the characteristics of the data. The
mean values and standard deviations across the
6 years show that the data are evenly distributed
representing the diversity of the world population.
The sample is represented by countries across the
spectrum from low to high piracy rates. It is worth
noting that 2000 country data are slightly different
from the 2001 to 2005 data, because in 2000,
Nigeria and Slovenia were not included in the
analysis due to missing data. The Pearson correlation
coefticients show that all the variables are highly
inversely correlated with piracy in at least the 0.05
significance level.

We have tested a number of assumptions before
estimating the regressions. The box-plots show that
Vietnam is an outlier because it has much higher

TABLE II

Descriptive characteristics of the data

Year 2000 2001 2002 2003 2004 2005
Mean

Piracy 54.16 53.56 52.02 54.56 54.53 54.17
GNI (000%) 14.741 15.004 15.398 16.055 17.027 18.094
IDV 43.70 43.19 43.19 43.19 43.19 43.19
ICT 5.80 5.52 5.76 5.79 5.88 5.87
Standard deviation

Piracy 17.53 17.48 17.29 19.51 20.19 20.13
GNI (000$) 10.268 10.541 10.786 11.177 11.701 12.271
IDV 23.91 23.66 23.66 23.66 23.66 23.66
ICT 2.22 2.08 2.07 2.09 2.11 2.12
N

Piracy 57 59 59 59 59 59
GNI 57 59 59 59 59 59
IDV 57 59 59 59 59 59
ICT 57 59 59 59 59 59
Pearson correlation®

Piracy

GNI —0.77 —0.79 —0.77 —0.86 —0.86 —0.86
IDV —0.78 —0.76 —0.74 —0.76 —0.76 —0.77
ICT —0.53 —0.57 —0.49 —0.45 —0.41 —0.39

*Significance at least at the 0.05 level.
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ICT expenditure while having high piracy rates
during the period 20012005 (there is no ICT data
for Vietnam in 2000); thereby this country was
excluded from the study. The scatter-plots reveal no
nonlinear relationships between the independent
and dependent variables. Further tests also demon-
strate that there are no violations of hetero-
scedasticity. Field (2005, p. 174) argues that
multicollinearity is virtually unavoidable. The tests
show that the tolerance and variable inflation factor
(VIF) for our data are in the range of 0.454 and
0.932, and 1.073 and 2.205 respectively. The cor-
relations among the independent wvariables are
<0.733. These mean that they do not cross the
thresholds of elimination or forming composites,
viz., a tolerance smaller than 0.1, VIF >10, or
correlation >0.80 (Bowerman and O’Connell,
1990; Hair et al., 20006).

Table III presents the six best models for the
stepwise
remarkably consistent and significant results. All the

regression analysis and demonstrates
independent variables are closely and significantly
correlated with the piracy rate. This means that
economic well-being, individualism and ICT
advancement all appear to significantly influence the
rate of piracy. Their inverse relationships with piracy
rates indicate that the increase of these three can bring
down piracy. This result confirms all the hypotheses
formulated in the literature review section — the
higher the standard of living, the higher the indi-
vidualism, and the higher the level of ICT expen-
diture in an economy, the lower the piracy rate. Take
the 2005 model, for example, in which for every one
percentage rise in ICT expenditure per unit of GNI,
there will be a 1.734 percentage point decrease in
piracy rates. Meanwhile, a one unit rise in the indi-
vidualism index produces a 0.237 percentage point
fall in the rate of piracy. Finally, a one thousand dollar
increase in GNI per capita gives rise to a 1.011 per-
centage point fall in the rate of piracy. All the adjusted
R” are in excess of 70% indicating that these three
variables can explain a large amount of variations in
the rate of software piracy. In addition, the changes of
adjusted R> show how the ICT entry strengthened
that ICT is
significantly related with piracy rates. This provides

the explanatory power, confirming

evidence for the argument that increases in ICT
have a powerful effect to reducing a country’s piracy
rate.

Table IIT also shows the robustness of the find-
ings, as the results are significant and consistent
across the six years of the survey. Hair et al. (2006)
assert that validity can be tested by comparing the
values of R® and adjusted R®. These comparisons
would demonstrate whether the data are ‘overfitting’
the sample. The results in Table III show a good fit
of R?, adjusted R? and standard errors across the 6-
year best models. The consistent and significant re-
sults demonstrate that the results are generalisable.
This test allows us to state that ICT has strong
explanatory power to alleviate piracy.

This paper has demonstrated the influential power
of economic well-being, individualism culture, and
information and communication expenditure (ICT)
to reduce the piracy rate in a country. The significance
of this research is reflected in identifying and
demonstrating the strong effect of a rise in ICT on the
reduction in software piracy. An increase in ICT
expenditures raises the standard of the ICT
infrastructure, which increases the demand for higher
quality software, as a result, buyers can access after-sale
services and other benefits derived from using
authentic software. In addition, the present results also
consolidate prior research and emphasises the additive
effect of economic well-being, culture and ICT on
alleviating piracy. This longitudinal study updates
prior research and provides governments and business
practitioners with hard evidence to stipulating
appropriate policies and taking effective actions
against software piracy. Using data of 59 countries
(2000-2005) from the World Bank, International
Telecommunication Union, BSA, and Hofstede
(2001), we have obtained remarkably consistent re-
sults of piracy relationships with economic well-
being, culture and ICT for the 6 years.

This research confirms prior research that income
per capita is the most influential factor on software
piracy (significant at the 0.001 level). In other words,
a one thousand dollar increase in GNI per capita
leads to the decrease in the piracy rate from between
0.6 and 1.01 percentage points. In addition, this
variable alone explains between 59% and 74% of the
variations in the rate of piracy across countries.

The finding that individualism has a significant
negative impact on piracy at least at the 0.01 sig-
nificance level is broadly consistent with its role in
reducing the incidence of piracy in previous studies.
The inclusion of individualism alongside GNI per
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capita increased the explanatory power of the model
by between 4 and 10%. In other words, a one unit
rise in IDV index results in at least 0.194 percentage
point fall in the piracy rate. This confirms the
finding by Shin et al. (2004) that culture is a com-
plementary factor that impacts software piracy, but is
perhaps a secondary factor compared to GNI.
Finally, the present study reports a new finding,
i.e., the ICT expenditure has a strong effect on
software piracy. The coefticient for this variable is
significant at least at the 0.01 significance level. A
one percentage rise in ICT/GNI reduces the inci-
dence of piracy by at least a 1.734 percentage point.
The addition of this variable raises the explanatory
power of the model by between 4% and 6%.

Conclusions
Policy and corporate implications

The research results provide four implications for
policy makers and for business managers. The first is
that economic improvement is important for
bringing down the level of piracy. Improvements to
the standard of living tend to reduce the rate of
purchase of pirated products. Thus, economic
development amongst the less developed countries
will be an important factor in decreasing the demand
for pirated goods, and as the demand diminishes, the
incentive to supply pirated products will be reduced.

The second policy implication is related to cul-
ture. Previous studies and the present research both
confirm that culture is a matter of importance in
handling piracy. Although culture is relatively
inherent and deep-rooted in each country, govern-
ments can create a culture that recognises the
importance of IP through IP-related training and
publicity. This will create an environment of public
respect for intellectual creations, thereby increasing
the willingness of creators of new ideas to seek
appropriate protection, as well as consumers’ will-
ingness to buy authentic products.

The third policy implication is that increases in
ICT expenditures result in improvements to the
quality of the ICT infrastructure, raising the demand
for legitimate software because of the need for other
services that are supplied with them (e.g. technical
support and subsequent free or low-cost upgrades).

The growth in ICT also reflects the move towards
greater emphasis on the value of IP. This also leads
to a greater policing of various forms of infringement
of IP and societies’ enforcement of the associated IP.
Given the durability of culture in a country and the
time lag in economic development, ICT investment
is probably a more effective a policy strategy against
software piracy in the short and medium term.

Finally, although an authentic product can never
compete with a fake on the basis of price due to the
need for the authentic producer to undertake R&D,
authentic firms can at least narrow the gap to attract
certain groups of consumers through promotional
activities and tying their IP with other products and
services, such as after-sale services. It is not only
important for firms to educate consumers about the
importance of IP, but also to liase with government
to increase public awareness about the importance of
using authentic software.

Research limitations and future research directions

Several limitations of this research can be overcome in
future studies. First, although we have identified the
importance of ICT in reducing software piracy, fur-
ther studies should explore the detailed reasons why
this factor has a most powerful effect on piracy.
Second, GNI, individualism and ICT capture
between 70% and nearly 82% of the variations in pi-
racy rates. This indicates that the rest of the 30 to 18%
variation is the result of currently unidentified vari-
ables, which also play a role in influencing software
piracy. The unidentified variables may be associated
with companies and individuals. For example, the
price of a software product and the consumers’ atti-
tudes towards buying fakes might have a role to play.
Therefore, exploring the explanations of software
piracy has become an unending process. Third, al-
though our data have captured representative samples
to conclude our findings, further testing using more
countries and richer ICT data would help consolidate
our findings. This is possible because, in the future,
ICT data will be established for more and more
countries. Finally, our deductive approach to drawing
conclusions can be complemented by future research
adopting an inductive method. As a result, future re-
search can complement our findings through enriched
case study analysis of specific countries.
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