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Abstract:  This research investigates the determinants of software piracy using panel data 
analysis.  Our dataset contains eleven countries in the Far East during the period 1995 to 
2006.  Our major empirical result shows a negative relationship between software piracy 
and the unemployment rate, per capita GDP, and the balance of trade, but a positive 
relationship in population and economic freedom.  These results support the claim that the 
software piracy rate is sensitive to factors which cause personal disposable income to change. 
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1. Introduction 

The behavior of piracy in general causes damage to society.  Ding and Liu (2009) indicated 
that the software piracy would cause the productivity growth to decrease in Asian developing 
economics.  IDC (Internet Data Center) found that dropping PC piracy by ten percentage 
points between 2008 and 2012 could result in an increase of 500,000 additional new jobs and 
more than $100 billion in new revenues for local IT sectors1.  Thus, the broader economic 
impact of software piracy is significantly greater than the retail value of pirated software, or 
losses.  Since the problems of PC software piracy rate are serious in the Far East, we try to 
find out what determines of software piracy cause this outcome. 

Bezmen and Deplen (2006) provided the empirical result on the socio-economic influence of 
software piracy in the United States.  They found that a one percentage increase in per capita 
income correlates with a 0.25 percentage reduction in piracy, suggesting that the effect of 
software piracy on the economy should not be ignored.  Recent research on software piracy 
is abundant with using theoretical methods to analyze including Conner (1991), Haruvy and 
Prasad (1998), Slive and Bernhardt (1998), Shy and Thisse (1999), King and Lampe (2003), 
Bae and Choi (2006), and Marshell (2006) and others using empirical data including Bezmen 
and Depken (2006), Marron and Steel (2000), Rodriguez Andres (2006), and Deng and Liu 
(2009). 
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In early empirical research discussing the influence of software piracy, we discover some 
focus on economic variables and others on cultural variables.  Marron and Steel (2000) 
pointed out that developed economies have more protection on intellectual property rights 
and high-income countries have lower piracy rates.  They also showed that some countries 
with an individualist culture have lower piracy rates than other countries with a collectivist 
culture.  Husted (2000) presented that software piracy is significantly correlated to per 
capita GNP, income inequality, and individualism.  Bezmen and Depken (2006) offered a 
negative relationship between software piracy and income, tax burdens, and economic 
freedom.  Andres (2006) used the cross-sectional dataset to investigate the significantly 
negative relationship between income inequality and software piracy rates and find that 
efficiency of judicial system is a major factor when explaining the cross-national variations in 
software piracy rates.  Yang and Sonmenz (2007) not only find that some culture variables 
such as education expenditure, religions, and individualism could explain the most 
cross-national variations of software piracy rates but also find the negative relationship 
between the gross national income (GNI) and software piracy rates. 

With the rise in the Internet, free downloads make products more attractive (Gopal et al, 
2006).  They showed that consumers make the final evaluation of a product depending on 
whether free downloading on the Internet is permitted or not.  Thus, free downloading 
becomes a marketing strategy for firms.  Moreover, firms can effectively reduce the cost of 
marketing and promotion through free P2P (peer to peer) downloading (Peitz and Waelbroeck, 
2004b).  Indeed, P2P can be seen as a substitute for marketing and promotion. 

According to the research of BSA (Business Software Alliance, 2006), the global piracy rate 
of personal computer software remains high at 35% and causes total losses of more than USD 
1.6 billion.  Similarly, the BSA disclosed that the scale of the legal market in the developed 
world is ten times that of newly emerging markets, but the total loss caused by software 
piracy in newly emerging markets is only twice as much as in developed countries.  
Certainly, the piracy issue in newly emerging markets will become a more serious problem in 
the future. 

In our research we collect data from eleven countries in the Far East2 during the period 1995 
to 2006, including eight newly emerging countries3.  We focus on economic variables to 
provide empirical evidence about the determinants of software piracy.  The dependent 
variable is the level (percentage) of the software piracy rate estimated from BSA.  The 
independent variables include six economic variables in each country such as economic 
freedom, economic growth rate, balance of trade, unemployment rate, logarithmic per capita 
GDP, and population.  The economic variables are expected to have an impact on the 
decision of whether software should be legally purchased or illegally copied. 
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The Fraser Institute Index of Economic Freedom ranges from zero to ten, with ten indicating 
the greatest freedom.  A higher index value shows the country has fewer battles in 
economics, information circulates more quickly, and the probability of piracy being defected 
is higher, bringing less incentive to pirate software.  On the other hand, because of faster 
information circulation, the dissemination of software piracy is also quicker resulting in an 
increase in the chance to pirate software and causing the relationship to be ambiguous. 

With a higher economic growth rate indicating an increasing potential need for software, the 
opportunity to pirate software increases invisibly.  In contrast, a higher per capita GDP 
shows greater disposable income, decreasing and eventually eliminating the need to pirate 
software.  For the aspects of trading, a positive balance of trade indicates a trade surplus and 
a negative balance indicates a trade deficit.  Therefore, a country with a higher balance of 
trade is an export country and increases consumers’ disposable income to buy software rather 
than pirating it.  When the total population in a country increases, the probability of 
software piracy should also increase. 

Finally, unemployment has two possible influences:  unemployed individuals have lower 
disposable income and more free time, increasing their propensity to use illegal copied 
software.  On the other hand, unemployed people may have less need for software 
applications and so they might pirate less.  As Table 1 shows, we summarize the predicted 
effect of each independent variable on software piracy. 

2. Data Description 

Table 2 displays the definition and descriptive statistic of all variables.  We find that the 
average software piracy rate from the Far East countries is 67.9% which is higher than the 
world average of 35%.  In Vietnam, software piracy is a greater concern because the average 
piracy rate is up to 90%.  With respect to economic freedom, Hong Kong has the highest 
value and maintains the leadership for twelve years in the Far East, while Vietnam has the 
lowest value at 3.81. 

Based on the average economic growth rate, these eleven countries can be categorized as 
high growth countries.  China has the highest average economic growth rate at 9% in recent 
years. Japan is the country with the lowest growth at 1.5%.  With respect to balance of trade, 
China and Japan still have the largest amount of exports in the Far East.  With respect to the 
unemployment rate, the Philippines has the highest value at 11.83%, but Thailand is the 
lowest at 0.9%.  China definitely has the highest population in the Far East.  Generally 
speaking, these main Far East countries also have great potential in economic performance 
relative to other countries in the world.  Therefore, software firms are confronted with the 
problem of considering how to increase profits and decrease the probability of software to be 
copied in these countries. 
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According to Pearson correlations, we find a negative relationship between software piracy 
rate and the economic freedom index ( -0.691r = ), the balance of trade ( ), and per 
capita GDP ( ), but a positive relationship with the unemployment rate ( ), 
population ( ), and the economic growth rate (

-0.340r =
-0.840r = 0.172r =

0.420r = 0.283r = ).  One problem that may 
arise with this type of data is multicollinearity, which is a high degree of correlation among 
two or more of the independent variables.  There is a high correlation between logarithmic 
per capita GDP and economic freedom (r = 0.727).  The effects of multicollinearity could 
cause the estimates of the coefficients of the independent variables to become very sensitive 
to the data used.  The variance inflation factor (VIF) is one of the measures and large VIF 
values indicate high collinearity (Maddala, 1988).  Many researches have suggested cutoffs 
based on VIF over ten.  According to the VIF values reported in Table 3, there are no 
variables in which the VIF exceed ten, and the problem of multicollinearity does not exist in 
our research.   

3. Empirical Model and Results 

We incorporate six economic variables to discuss the determinants of software piracy and use 
panel data analysis to estimate the following empirical model employed by Depken and 
Simmons (2004) and Marron and Steel (2000): 

 
itititit ntUnemploymeBalanceFreedomPiracy 3210 ββββ +++=  

           itititit GrowthLnPerGDPPopulation εβββ ++++ 654                     (1) 
 

itiit νμε +=                                                                (2) 
 
Here, Sβ  are parameters to be estimated, i denotes different countries, and t denotes 
different years.  The independent variables include the level of economic freedom as 
reported by the Fraser Institute, balance of trade, the unemployment rate, per capita GDP, 
population, and the economic growth rate, and all are obtained by Taiwan Economic Journal 
data bank.  The residual term, itε , consists of two components: the unobservable 
country-specific effects, iμ , and the remaining disturbance, itν .  We explicitly assume 
there exist some unobservable country-specific effects, iμ , which cannot be explained by the 
included explanatory variables. 

In order to empirically test whether the economic variables influence on the software piracy 
rate across countries, our research builds a panel dataset for eleven countries with 132 
observations during the period 1995 to 2006.  As Table 3 shows, we check for the results of 
various specifications including robust pooled OLS model (OLS), fixed effect model (FE), 
and random effect model (RE) and for which one could precisely explain equation 1.  At 
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first, we use the following F-test to check the significance of country-specific effects: 
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F-test (p-value=<0.001) suggests that the null hypothesis rejects at the 5% level when the 
country-specific effects are different.  In other words, the OLS model is inconsistent and 
inefficient since it omits country-specific effects.  Second, we use the following Lagrange 
multiplier test to confirm the appropriate model that should allow some intercept variation: 
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The LM test (p-value=0.196) does not reject the null hypothesis, suggesting the classical 
regression model with a single constant term is appropriate for these data.  The Hausman 
test is the best way to test whether country-specific effects are uncorrelated with the 
regressors or not.  The result at the 10% level (p-value=0.092) suggests the fixed effect 
model is appropriate to explain equation 1 rather than the random effect model, because the 
fixed effect model is consistent and efficient, while the random effect model is inconsistent.  
The fixed effect model is used to discuss the main results in our research. 

According to our empirical results, we discover that all variables are significant under the 5% 
level except for the economic growth rate, and our regression model can precisely explain the 
determinants of software piracy of these eleven countries in the Far East.  We find that 
balance of trade, the unemployment rate, and per capita GDP have significant negative effects 
on the software piracy rate.  When a country with a high balance of trade causes per capita 
GDP to increase, people with higher average disposable income can afford to buy legal 
software relative to pirated versions, thus resulting in a lower piracy rate.  A higher 
unemployment rate indicates that the unemployed people have less demand for software 
applications, resulting in a lower probability for software piracy.  This result is different 
from Bezmen and Depken (2006) who considered the unemployment rate has no significant 
effect on the software piracy rate.  We also find that the economic freedom index and 
population have significant positive effects on the software piracy rate.  A higher economic 
freedom index shows that a country with faster information transmission increases illegal 
software to spread quickly.  This result is also different from Bezmen and Depken (2006) 
who reported that the economic freedom index has a negative effect on the software piracy 
rate.  We believe that the law enforcement is the key factor to make a difference.  In our 
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studies, the result is not surprising, because the main countries in the Far East are usually 
inferior to western countries in law enforcement.  Finally, when the total population of each 
country increases, the probability of using illegal software will increase and then the software 
piracy rate is much higher. 

Our research focuses on using economic variables to analyze the determinants of software 
piracy.  We find that the determinants of software piracy depend on a user’s disposable 
income and the country’s law enforcement.  If a user’s disposable income is lower, then 
people extensively uses computers and the Internet and the government has no strongly law 
enforcement, the software is thus possibly easily pirated and software firms have to decide 
how to adopt law-protection strategies to decrease their losses. 

4. Concluding Remarks 

We summarize that the important determinant of software piracy in the main countries of the 
Far East depends on what factors affect a consumer’s disposable income.  When a 
consumer’s disposable income increases, consumers will pirate less.  Shy and Thisse (1999) 
pointed out that extra-supporting services of software firms play an important role to 
determine whether consumers use legal or illegal versions.  Therefore, when software firms 
face consumers in the Far East, they should let them feel like their disposable incomes have 
increased such that they can get more free extra-supporting services or offer a fair price to 
purchase legal software system bundling the extra-supporting services.  This will decrease 
the incentive to use illegal pirate software and decrease a software firm’s losses. 

Owing to the limitation of not being able to collect more detailed information, the cultural 
and law protection variables in the Far East cannot be inputted into our studies, otherwise, the 
number of samples could also be increased for future research.  Moreover, it is an interesting 
topic for further studies to make a comparison with different regions in the Far East and 
provide some decision rules for software firms in setting up around the world. 

Endnotes 

＊Correspondence: Chien-Chen Chen, the Department of International Business Management, 

Hsiuping Institute of Technology, N0.11, Gungye Rd., Dali City. Taichung 412, Taiwan.  
E-mail:  ccchen@mail.hit.edu.tw.  I appreciate insightful comments from the referee and the 
editor.  Any errors are the author’s sole responsibility. 

1. See The Economic Benefits of Lowering PC Software Piracy, released January 2008. 

2. The 11 countries include Taiwan, South Korea, Japan, Singapore, China, Indonesia, 
Vietnam, Thailand, Malaysia, Hong Kong, and Philippines. 
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3. According to the IMF the definition for newly emerging countries includes Taiwan, 
South Korea, Singapore, China, Indonesia, Thailand, Malaysia, and Philippines. 
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Table 1. Definition of Variables 

Variables Definition Mean SD Maximum Minimum
Piracy Piracy rate (%) 0.679 0.203 0.990 0.25 

Freedom Economic freedom index (1~10) 6.645 1.428 9.140 3.81 
Balance Balance of trade ($US million) 17544.213 31761.578 177475.000 -20624.000

Population Population (million) 175.172 351.893 1313.000 3.530 
Unemployment Unemployment rate (%) 4.800 2.543 11.830 0.900 

Lnpergdp Ln Per-capita GDP ($US) 8.411 1.506 10.650 5.660 
Growth Economic Growth rate (%) 4.981 4.004 10.700 -13.100 

 
 
 
 
Table 2. Predicted Effect 

 
 
 
 
 
 
 
 
 
 
 
 
 

Determinants Predicted effect 

Economic freedom ？ 

Balance of trade - 

Population + 

Unemployment rate ？ 

Log per capita GDP - 

Economic growth rate + 
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Variable VIF Model 1（OLS） Model 2（FE） Model3（RE） 
5.94 2.6464a 2.7125a 2.7596a Freedom 

 (0.009) (0.008) (0.006) 
2.31 -2.7294a -2.2369b  -2.4830a Balance 

 (0.007) (0.027) (0.013) 
1.95 -4.6941a -3.6619a -4.1442a Unemployment 

 (<0.001) (<0.001) (<0.001) 
Populations 1.34 2.9278a 3.4301a 3.3292a 

  (0.004) (<0.001) (<0.001) 
7.46 -12.5491a -12.5351a -12.896a LnPerGDP 

 (<0.001) (<0.001) (<0.001) 
1.28 1.5912 0.2817 0.8222 Growth 

 (0.114) (0.779) (0.411) 
 30.1219a  31.1124a Constant 
 (<0.001)  (<0.001) 

R-squared  0.8838 0.9093 0.8819 
OLS vs. FE  

 
3.2396a 

（<0.001）  

OLS vs. RE  
  

1.6684 

（0.196） 
FE vs. RE  

  
10.871c 

（0.092） 
Observations  132 132 132 

Note:  Figures in parentheses are p-value.  a, b, and c respectively represent statistical 
significance at the 1%, 5%, and 10% levels. 
 
Table 3. Empirical Results 
 
 
 
 
 
 
 

 


