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This dissertation proposed and tested a five-dimensional theoretical framework to 

explain the variations in Internet use across the post-communist countries. The 

framework included economic, political climate and policy, technology/infrastructure, 

cultural, and audience factors. Three factors emerged as critically important: economic, 

political, and infrastructure factors. Cultural factors seemed to have partial impact. These 

findings suggest that the traditional country-level indicators of economic wealth and 

technological infrastructure remain important determinants of Internet use in the 

countries of Eastern Europe and the former Soviet Union. The most significant 

determinant, however, was level of democratization. 

The results of the multiple regression analysis reported in this study indicate that 

democratization, teledensity, and GNP per capita were the three most important factors 

positively related to Internet use in the post-communist countries. Being predominantly 

Muslim had a negative effect on Internet use while being Western Christian (Protestant or 

Vlll 



Catholic) seemed unrelated to Internet adoption. Neither length of telecommunications 

privatization nor education level appeared significant in this analy is. 

Thus, the results of this study shed light on the macro-level indicators that affect 

Internet adoption in the post-communist countries. The e have important implications for 

policy makers at the local, national, and international level. The proposed Internet 

diffusion model may be applicable to other regions, but this analysis focused only on the 

28 post-communist countries. 
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CHAPTER I 
INTRODUCTION 

Human history has witnessed the rise and fall of many new technologie . The 

Internet is often de cribed as the most revolutionary new technology ever and its growth 

in every country around the globe is remarkable as well as irreversible. The Internet is not 

just a technological innovation; it is a unique, fascinating, multifaceted network that 

transcends national boundarie . It affects people, communities, organizations and 

countries around the world. In this dis ertation, Internet adoption is examined in a unique 

region of the world--the po t-communist countries. 1 The dissertation proposes a five

dimensional analytical framework to account for differences in Internet diffusion in those 

countries. Testing the five-dimensional framework identifies the main determinants of 

Internet adoption and illustrates how these determinant affect Internet u e in the post-

communi t countries. 

Internet Significance 

The Internet constitute "at once a world-wide broadca ting capability, a 

mechanism for information dissemination, and a medium for collaboration and 

interaction between individual and their computers without regard for geographical 

location" (Leiner et al., 1997). The Internet ha affected society in a variety of ways as a 

1 The post-communist countries are defined as the countries of Ea tern Europe, the 
former Soviet Union, and Mongolia. Specifically, the study examines Albania, Armenia, 
Azerbaijan, Belaru , Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, 
Estonia, Georgia, Hungary, Kazakhstan, Kyrgyz tan, Latvia, Lithuania, Macedonia 
(FYROM), Moldova, Mongolia, Poland, Romania, Russia, Slovak Republic, Slovenia, 
Tajikistan, Turkmeni tan, Ukraine, Uzbekistan, and Yugoslavia (Serbia and 
Montenegro). 
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result of its multidimensional functions (Castells 1996; ITU, 1999; ewhagen & Rafaeli, 

1996; OECD, 1998b). One of the most fascinating aspects of Internet diffu ion is its 

impact on a global scale. The Internet has exercised a tremendous impact on the 

economic, political, technological, and social development of countries (IMF, 2000a; 

Mitchell, 1995; World Bank, 2001). The positive contributions of Internet adoption in 

each of these four areas are reviewed below. 

Economic Contributions 

One of the more compelling arguments made to encourage global Internet 

diffu ion i that countrie (developing countries in particular) can improve their 

economic status with the adoption of this technology (Hanson & arula, 1990). Clearly, 

the Internet affects the economic situation in a country as it facilitate international trade, 

lowers production and distribution costs, optimizes productivity within and between 

companie , and offers leapfrogging po sibilities for less developed countries. 

The Internet facilitates international trade and thus allows nations to increase 

exports and imports of goods to and from other countries (The new economy, 2000). It 

allows better integration of national markets both internally and 

externally/internationally, and also increases possibilities for economic decentralization 

(Maddock, 1997). With the improvement of Internet security, e-commerce i expected to 

increase and more national exports and imports will be likely (DePrince & Ford, 1999). 

In addition, the Internet lowers production and distribution co ts (DePrince & 

Ford, 1999; Guthrie & Austin, 1996; The new economy, 2000). The e lower costs can 

have a positive effect on the internal economic situation. The Internet intensifies price 

competition among producer , which leads to lower prices for consumers (Guthrie & 
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Austin, 1996). Labor productivity is increased, and searching, distribution, and 

transaction costs tend to drop (DePrince & Ford, 1999). 

It has been argued that the Internet optimize productivity within and between 

companies (Maddock, 1997; Malecki, 1997, 2000). The development of a better 

telecommunications infrastructure in general, Maddock (1997) argues, increa es 

productivity and competitiveness of local companie . In addition, telecommunications 

development facilitates economic growth by increa ing market efficiency (Maddock, 

1997). Finally, better telecommunications can improve management within corporations 

(Daly & Miller, 1998; Maddock, 1997). 

Another economic impact of higher Internet penetration is the leapfrogging effect. 

Leapfrogging is the ability of countries that are technologically behind suddenly to skip 

generation of intermediate technology and adopt the late t one. The adoption of the 

latest technology is seen a beneficial to countries a they can succeed in catching up 

economically with more technologically advanced societies (Singh, 1999). 

Political Contributions 

In addition to the economic benefits, the Internet can erve as a tool for enhancing 

democratic governance worldwide. A number of scholars have discussed how the Internet 

can affect the political situation within a country (Ahmann, 1998; Godwin, 1998; Poster, 

1995). From the early days of the ARP ANET (Advanced Research Projects Agency 

Network), people envisioned the Internet's expansion to a worldwide, borderless network 

(Rogerson & Thomas, 1998). This global network can strengthen democracy in at least 

two ways: first, people can stay better informed and thus can make better choices; 

econd, the Internet offers citizens a global forum for free expression and exchange of 

ideas (Perrit, 1999; Poster, 1995, 2001). 
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The Internet provides citizens in any country with the opportunity to tay better 

informed and thus learn more about options for political action and democratic 

governance. The information available online is rich and is difficult to censor. The 

sources of information are also numerous, ranging from establi bed media corporations to 

independent journalists to regular citizens publishing online. People can find an 

enormous amount of information on any topic that intere t them. Better informed 

citizens, arguably, can make better decisions in society and more informed political 

choices. 

Another way in which the Internet can strengthen democracy on a global level is 

by offering citizens a forum for free expression and exchange of ideas with like-minded 

people. In most countrie , people are free to go online and express their views to a global 

audience. They can also search for and communicate with like-minded people around the 

globe. Such online communication and uncen ored expression reaches a large number of 

people and extends individual freedom. It also allows citizen to organize collective 

action and thu influence public policy. 

It is important to note that control of the Internet by one government or corporation 

is unlikely. Even though regulation can limit the use of the Internet to some degree, it is 

quite difficult to enforce uch regulation on a global scale. 

Technological Contributions 

Furthermore, the Internet brings technological growth to a country as it can 

strengthen its overall telecommunications development. Maddock (1997) argues that 

telecommunication cause development progress in several ways. First, it leads to the 

creation of at least one leading sector of the economy in the country. Second, it 

accelerate diffusion of other technologies and thus allows fa ter catch-up for less 
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developed countrie . In today' day and age, it is hardly que tionable that the Internet is 

critical for the technological advancement of a nation and ha become an indispen able 

part of the modem telecommunications infrastructure. 

Social Contributions 

The Internet also brings about social change. With the advent of the Internet, we 

may be coming clo er to what Marshall McLuhan conceived as "the global village" 

(McLuhan & Powers, 1989). This i another rea on why it is important to research 

Internet diffusion. The emergence of a global community is facilitated by the Internet. 

People from all nationalitie and various background can form communities online. 

Boundarie and distances between countries shrink in the virtual world. Thus, the Internet 

(through email, chats, and bulletin boards) brings people closer, regardless of geographic 

location. These online applications redefine social relationships within countries. The 

effect of virtual communities can increase since email remains one of the most popular 

Internet activities. 

Winner (1997) discu e the idea that technological innovation lead to ocial, 

cultural, and political transformation. He argues that "technical innovations of any 

substantial extent involve a reweaving of the fabric of society, a reshaping of ome of the 

roles, rules, and relationships that comprise our ways of living together." New 

technologies, then, should be studied closely and not only at one point in time. Their 

effect on the relationships in society should also be examined and their long-term impact 

followed, if we are to understand adequately the whole diffu ion process and its 

consequences. 
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Other Contributions 

In addition to the benefits noted above, the global expansion of the Internet is 

beneficial to countries in the areas of education and health (ITU, 1999; World Bank, 

2001). The Internet a an unlimited and readily acce sible information re ource can be 

useful for data retrieval on a global level (Sadowsky, 1993). It can also facilitate better 

service delivery and learning through distance education (World Bank, 2001). 

Finally, intellectual curiosity makes it a worthwhile effort to tudy the expan ion of 

the global network of network . Press ha put it well (1997): 

Tracking the diffusion of the Internet is a daunting task because it is growing 
rapidly, is global, and expands organically, at the edge and internally, without 
central control. Still, business people, policy maker , and capacity planners are 
better off with approximate data than none at all. ... Over the years, busy humanity 
has covered the globe with cities linked by railroads, highways, telephone lines, 
power grids, canals, and so forth, and we are now weaving digital communication 
links--the nervous system. I uspect that curio ity and ae thetics motivate the 
people tracking the global diffusion of the Internet as much a profit. 

In this dissertation, the challenging task of tracking and explaining Internet 

adoption in a unique region of the world is pursued. The tudy examines Internet 

adoption in the countries of Ea tern Europe and the former Soviet Union and analyzes the 

multivariate relationships to explain their level of adoption. The di ertation proposes a 

five-dimen ional conceptual framework to account for the difference in Internet 

diffusion in the post-communist countrie . The study draws on research from the United 

States, Western Europe, and Latin America as well as cross-country Internet diffusion 

literature. It proposes and tests a comprehensive five-dimensional theoretical model. 

Based on the results, a refined conceptual framework is retrieved. Discussion shows how 

that refined model can be employed in predicting and modifying future Internet adoption 

at the country level. The rest of this chapter briefly describes the post-communist 
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countries and then outlines the ignificance of region-specific research on Internet 

diffusion. 

Post-communist Countries 

The post-communist countrie examined in this re earch include the former Soviet 

Union republics, Eastern Europe, and Mongolia. Specifically, they include the following 

28 nations: Albania, Armenia Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, 

Croatia, Czech Republic, Estonia, Georgia, Hungary, Kazakh tan, Kyrgyzstan, Latvia, 

Lithuania, Macedonia (FYROM), Moldova, Mongolia, Poland, Romania, Rus ia, Slovak 

Republic, Slovenia, Tajikistan, Turkmenistan, Ukraine, Uzbekistan, and Yugo lavia 

(Serbia and Montenegro). These countries represent a unique region of the world. Since 

the end of the Cold War they have been undergoing a transition from totalitarian regimes 

to democratic ocieties. A Freedom House report titled Nations in Transit examines the 

transition in the region, which is characterized by trends toward building civil ociety and 

market economy (Karatnycky et al., 1997). The report shows that the post-communist 

countries can be divided into three distinct group , ba ed on progre s in the e two area 

(Karatnycky et al., 1997). The members of the three groups are listed below. 

Transition Progress 

The fir t group includes the leaders in the tran ition process: Poland, the Czech 

Republic, Hungary, Slovenia, Estonia, Latvia and Lithuania. The e countries are 

classified by the Freedom House based on their 1996 survey as "liberal democracies, or 

polities that are well on their way to democracy, with vibrant civil societie , well

established rule of law, and market economies" (Karatnycky et al., 1997, 17). These six 

nations, no doubt, have made considerable progress and are leaders in the tran ition 

proce in the region. 
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The next group of po t-communist countries wa clas ified as the intermediary 

group. It consi ts of countries that have made some progress towards the goal of building 

strong democratic societies, but the transition has not been as quick or smooth as in the 

leading countries noted above. Albania, Armenia, Bulgaria, Croatia, Georgia, 

Kyrgyzstan, Macedonia (FYROM), Moldova, Romania, Russia, the Slovak Republic, and 

Ukraine are member of the intermediary group. Bosnia and Herzegovina and Yugoslavia 

(Serbia and Montenegro) are also members of this group. There is con iderable variation 

across these countries, both in terms of political development and economic progress. 

The third group among the po t-communist countries consists of those that have 

been slow to change, relative to the rest of the transition societies--Azerbaijan, Belarus, 

Kazakhstan, Tajikistan, Turkmenistan, and Uzbekistan. The Freedom House report posits 

that the first and the third group are more stable while the middle group is less stable as 

countries belonging to that group are more fluid and can transition to the next levels 

rather quickly (Karatnycky et al., 1997). However, the three groups are distinctly 

different from each other and are likely to remain different over time. In other words, the 

distinctive features of the three groups of transitional societies are stable. An interesting 

observation is that the countries in the three groups are clustered together geographically. 

Also, "the intermediate countries deserve particular attention, as their variable legacies 

and half-hearted reforms do not imply any clear-cut outcomes" (Karatnycky et al., 1997, 

20). 

Another grouping of the countries in the region is given by the United Nations 

Development Programme (UNDP, 1999), which uses six regional groupings in its Human 
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Development Report for Central and Eastern Europe and the Commonwealth of 

Independent State (CIS), based primarily on geographic location. 

Geographic Regions 

The post-communist countrie can be divided into 6 regions based on their 

geographic location: Central Europe, Eastern Europe, Cauca u , Baltic states, We tern 

Former Soviet Union, and Central Asia. 

Probably the most advanced group of countries i located in Central Europe. This 

group includes the following states: the Czech Republic, Hungary, Poland, the Slovak 

Republic, and Slovenia. The second geographic group is Eastern Europe. The Eastern 

European countries are Bulgaria, Croatia, Macedonia (FYROM), Slovenia, Romania, and 

Yugo lavia (Serbia and Montenegro). The Caucasus region includes Armenia, 

Azerbaijan, and Georgia. All of these counties are former Soviet republics. The Baltic 

states have also made considerable strides in the po t-Cold War transition. These states 

include Estonia, Latvia, and Lithuania. The Western FSU (Former Soviet Union) 

incorporates the following states: Belarus, Moldova, Russia, and Ukraine. Finally, 

Central Asia includes the republics of Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan 

and Uzbeki tan. 

Economic Inequalities 

Using national income as a criterion, the post-communi t countries can be divided 

into four groups, according to the 2000 World Development Report of the World Bank, 

which is ba ed on 1998 data. The four group are low income (less than $760 GNP per 

capita), lower middle income ($761-$3,030), upper middle income ($3 031-$9,360), and 

high income ($9,361 or more). 
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The low income countries in the region are Albania, Armenia, Azerbaijan, Bosnia 

and Herzegovina, Kyrgyzstan, Moldova, Mongolia, Tajikistan and Turkmenistan. The 

next category--lower middle income--includes the majority of the countries: Belarus, 

Bulgaria, Georgia, Kazakhstan, Latvia, Lithuania, Macedonia (FYROM), Romania, 

Russia, Ukraine, Uzbekistan, and Yugoslavia (Serbia and Montenegro). Upper middle 

income states are Croatia, the Czech Republic, Estonia, Hungary, Poland, and the Slovak 

Republic. The only high income country in the region is Slovenia (World Bank, 2000). 

In conclusion, the post-communist countries have made different progress in the 

post-Cold War transitional period (de Melo & Gelb, 1996). Variations both in political 

and economic development exist (EBRD, 1997). 

Need for Research of Internet Diffusion 

Understanding the process of Internet adoption at the county level is, first and 

foremost , critical for formulating public policy. National policies can contribute to 

accelerated Internet adoption, which can be beneficial to the country. As noted earlier, the 

Internet can contribute to national development in several ways. Internet adoption has a 

positive economic impact overall. The utility of the Internet as a political tool, which 

allows people to stay better informed and participate more fully in the political processes, 

has also been discussed. Country-specific research on Internet diffusion can also be used 

to enhance the technological development of the country, as outlined above. Finally, the 

Internet has important social functions , as it allows individuals to create online 

communities and interact with people around the globe, regardless of geographic 

boundaries. The Internet deeply impacts societies. Therefore, it is critical to better 

understand the process of its adoption. This will enable policy makers to exploit the 

Internet's full capabilities (Maherzi, 1997; Sadowsky, 1993; World Bank, 2001). 
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The dissertation focuses on the aggregate level of Internet adoption. V ariou 

studies in multiple discipline have examined the topic of Internet diffusion at the 

individual level. Most research has been conducted in the industrialized nations. Re earch 

on Internet adoption and diffusion in the United States in particular ha been quite 

extensive (Atkin et al. , 1998; GVU, 1998; Lin, 1999; Lindstrom, 1997; NTIA, 1995, 

1998, 1999; Pew, 1995; USIC, 2000) and the number of studies looking at Internet 

adoption and usage keeps growing. 

The focus of Internet studies in general has been primarily on the United State 

(Daly & Miller, 1998). Literature exists also on Internet adoption by other industrialized 

nations, such as The Group of Eight (G-8) nations (Canada, France, Germany, Italy, 

Japan, Russia, United Kingdom, and United States) and OECD member countries 

(Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, 

Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea, Luxembourg, Mexico, 

Netherlands, New Zealand, Norway, Poland, Portugal , Spain, Sweden, Switzerland, 

Turkey, United Kingdom, and United States) (Hargittai, 1999; McElhinney, 2001). Yet 

few studies have examined the process of Internet adoption in other countries. 

As the birthplace of the global information superhighway, the United States 

remains one of the countries with the highest Internet penetration (ITU, 1999; Pitkow, 

1996; USCD, 1998; USIC, 2000). Other developed countries (notably Scandinavian 

nations) are al o leaders in Internet adoption. Gunarante (2001) identified three "global 

centers" where information technology is concentrated: NAFT A center, EU center, and 

Asian-Pacific center. Countries that do not belong to any of those centers are considered 

on the periphery of the Information Society (Gunarante, 2001 ). 
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The global distribution of Internet hosts shows that more than 88 percent of the 

hosts in 1999 were located in North America and Europe (ITU, 1999). The members o! 

the European Union clearly have higher Internet penetration than the rest of the world. As 

Figure 1 illustrates, South Asia, North Africa, the Middle East, and sub-Saharan Africa 

exhibit lower levels of Internet adoption (ITU, 1999; World Bank, 2000). The countrie 

where extensive Internet research exists tend to have higher Internet penetration. Figure 

1-1 shows the unequal distribution of Internet hosts in different regions of the world. 

Internet Hosts by Region 

Sol.Ch Asia Middle East & Nor1h Sl.b-Saharan Africa East Asia & Pacific Latin America & EU'ope & Certral Asia EU'opean Ur,on 
Africa Caribbean 

Figure 1-1. Internet hosts across world regions. Source: World Bank, 2000. 

The obvious discrepancy between the industrialized countries and the rest of the 

world makes it not only interesting but also critical to study the determinants of Internet 

diffusion. It is very important to examine whether and how the "global information 

highway" is adopted by other countries, especially considering the possibility that the 

Internet not only bridges, but also widens the gap between rich and poor countries (Tele-
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haves, 1996; WIPO, 2001). Furthermore, cross-cultural studies allow for identifying 

regional differences in the adoption of information technologies. 

Studies of Internet adoption at the country level will not only provide insights about 

the process of Internet diffusion across countries but also show whether this process 

varies by certain country-level characteristics. Our understanding of Internet diffusion in 

non-Western countries is still very limited. As shown above, differences in levels of 

Internet penetration between industrialized countries and the rest of the world are quite 

significant. These differences cannot be fully explained by the existing literature. This 

dissertation extends current literature by offering insights on Internet trends in the post

communist countries. 

Better understanding of how new technologies are adopted by post-communist 

countries can help development in those countries. Even though the direct causal 

relationship between Internet usage and development/economic growth has been debated, 

studies have shown consistently a strong positive correlation between telecommunication 

services and country-level economic indicators such as per capita income (Amum & 

Conti, 1998; Elie, 1998; Hargittai, 1999; Singh, 1999). The process of Internet adoption 

remains not fully understood. It has become clear that per capita income plays an 

important role, but few studies have examined what other factors affect Internet adoption 

at the macro/societal level. This study adds to current literature as it proposes a more 

comprehensive model of Internet diffusion. 

This dissertation focuses on Internet adoption in the former Soviet bloc. The post

communist countries are of particular interest for several reasons. First, they present a 

unique case study: countries that were subjected to communist rule for 40 to 70 years 
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give researchers a chance to follow the transition of telecommunications in post

communist societies (Katchanovski, 2000). As Rose (2002, 33) notes, "Internet access is 

especially important in the transition countries, because the transition process is about 

opening up a country to the world." 

The post-communist countries share at least 40 years of Soviet influence, which 

makes them a different cluster for research. They share certain objective characteristics, 

such as high literacy rates and high educational levels (UNDP, 1999). At the same time, 

they differ in some cultural aspects, such as religious beliefs and historical experience 

(Katchanovski, 2000). The focus on one particular region of the world allows researchers 

to detect more intricate relationships among variables and gain insights about the 

magnitude of importance of country-level characteristics. 

The post-communist countries present the opportunity for a case study of the 

Internet adoption process among a group of relatively similar countries. It is interesting to 

examine whether and how countries that had relatively similar technological, political, 

and economic levels have reached significant differences in the area of new information 

and communications technologies, such as the Internet. The post-communist countries 

can either follow the models of Internet adoption of other countries--the industrialized 

countries, for instance--or exhibit a different path of Internet adoption due to their unique 

socio-economic development. The results of the study advance knowledge of different 

patterns of global Internet diffusion. 

Further research on Internet adoption in the region is needed because it has been 

identified as the next area where an Internet boom will be seen (Amum & Conti, 1998; 



15 

ITU, 1999; USIC, 2000). This upward trend makes research on Internet adoption in the 

post-communist countries even more timely and important. 

Table 1-1. Internet Hosts per 10,000 population in 1995 and 1999. 

COUNTRY NAME Hosts in 1995 Hosts in 1999 Increase (%) 
Albania 0.11 0.24 118 
Armenia 0.46 1.85 302 
Azerbaijan 0.02 0.23 1,050 
Belarus 0.02 0.79 3,850 
Bosnia and Herzegovina 0 1.38 NIA 
Bulgaria 1.26 11.9 844 
Croatia 5.27 25.94 392 
Czech Republic 21.16 85.59 304 
Estonia 24.11 174.66 624 
Georgia 0.11 1.59 1,345 
Hungary 15.44 93.13 503 
Kazakhstan 0.12 1.47 1,350 
Kyrgyz Republic 0 4.03 NIA 
Latvia 5.25 50.83 868 
Lithuania 1.23 30.45 2,376 
Macedonia (FYR) 0.46 4.4 857 
Moldova 0.01 2.42 241 
Mongolia 0 0.05 NIA 
Poland 5.98 40.9 584 
Romania 0.77 9.01 1,070 
Russian Federation 1.48 13.09 784 
Slovak Republic 5.61 38.79 591 
Slovenia 28.22 99.12 251 
Tajikistan 0 0.24 NIA 
Turkmenistan 0 0.56 NIA 
Ukraine 0.47 4.56 870 
Uzbekistan 0.02 0.05 150 
Yugoslavia (Serbia & Montenegro) NIA 7.65 NIA 

Source: World Bank, 2000. 

Internet use in the post-communist countries has increased exponentially over the 

past decade (ITU, 1999; Magyar & Karvalics, 2001). Table 1-1 illustrates the growth of 

Internet usage in the post-communist countries by showing the increase in the number of 

Internet hosts. From 1995 to 1999, that number has doubled at the least. In the case of 
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Belarus, for example, Internet hosts increased by 3,850 percent. Lithuania, for example, 

had only 1.23 hosts per 10,000 in 1995, but the number increased 2,376 percent to 30.45 

hosts per 10,000 in 1999. Bulgaria had a similar number of hosts in 1995--1.26 per 

10,000--but the increase in 1999 was relatively small compared with Lithuania--to 11.9 

hosts only. These examples illustrate that the number of Internet hosts per capita in post

communist countries remains uneven and the growth rate across countries varies widely. 

Among the Central and Eastern European nations, Slovenia, the Czech Republic, 

Slovakia, Hungary, and Poland have higher Internet penetration than the rest of Eastern 

Europe. Among all post-communist countries, Slovenia and Estonia seem to exhibit 

higher rates of Internet adoption (CDT, 2000; ITU, 1999; World Bank, 2000). These 

variations in Internet penetration among countries with relatively similar socio-economic 

developments in the post-Cold War years suggest that there are multiple factors that 

affect Internet adoption on a country-level basis. The main contribution of this 

dissertation is to identify a group of variables that constitute the most important 

predictors of Internet diffusion in this particular region of the world. 

Research Method 

The dissertation employs aggregate data to determine the multivariate relationships 

between Internet adoption and a number of explanatory variables.2 These variables fall 

into five categories: economic, political, technological, cultural, and audience factors. 

The study design reflects the theoretical framework discussed in the literature review 

chapter. The dissertation employs t-test, multiple regression, and Tobit analysis to 

2 The study is limited by data availability. It relies on the latest data published by various international 
organizations. Data paucity accounts, in part, for why Internet adoption in the post-communist countries 
has not been well researched so far. 
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determine the statistical significance of a set of explanatory variables. A more detailed 

explanation of the methods is provided in Chapter 4 of the dissertation. 

Dissertation Outline 

After discussing the need for research in Chapter 1, the dissertation continues to a 

more detailed explanation of the significance of the Internet for the political and 

economic growth of society in Chapter 2. Chapter 2 also offers a brief historical overview 

of the major events that led to today's Internet. Next, Chapter 3 reviews relevant 

literature and explains how it is related to the present study. Chapter 3 also describes the 

comprehensive five-dimensional theoretical model proposed and tested in the 

dissertation. Chapter 4 explains the methods used and describes the study design, data 

collection, operational definitions, and scales of measurement. The statistical results are 

analyzed next in Chapter 5. The discussion of the results follows in Chapter 6. Chapter 7 

summarizes the entire dissertation. It also addresses broader implications and limitations 

of the study. Suggestions for future research and theoretical and practical consequences 

also are offered. 



CHAPTER2 
INTERNET AND SOCIETY 

The Internet' s contributions to society are manifold. The Internet is especially 

important for the political and economic development of nations. The first section of this 

chapter presents an overview of Internet development and growth from the 1960s until 

today. A timeline including Internet milestones is provided. After outlining briefly the 

history of the Internet, the chapter describes the importance of the Internet for society as 

it relates to two major issues: the political process and economic development. 

Development of the Internet 

Even though the concepts underlying today's Internet were created in the late 

1960s, the Internet diffusion on a global level occurred only in the 1990s. Several key 

developments that led to the current state of the Internet are presented below. 

The Invention of the Internet 

The Internet was created in the 1960s as a result of close collaboration within the 

American research community (Hafner & Lyon, 1996). Tracing the history of today' s 

Internet, it is important to note that four significant aspects of the network were 

considered from the start: technological, management, social, and commercial (Leiner et 

al., 1997). 

The first documented idea of an Internet was discussed in internal memos by J. C. 

R. Licklider at the Massachusetts Institute of Technology (MIT). Licklider described his 

idea of a "galactic network" in these memos in 1962 (Leiner et al. , 1997). Other 

developments such as the first work on packet switching theory took place during the 

18 
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early 1960s as well (Hafner & Lyon, 1996). The Advanced Research Projects Agency 

(ARPA), a research and development organization funded by the U.S. Department of 

Defense, began operating in 1967. 

ARP A was instrumental in the development of the early Internet. ARP A tested data 

transfer across telephone circuits using packet-switching and thus became the first agency 

to implement a network based on that technology (Leiner et al., 1997). This network was 

named Advanced Research Projects Agency Network--or ARPANET--and became the 

forerunner of the Internet (Hafner & Lyon, 1996). 

Robert Taylor at ARP A found funding to test this so-called "network experiment" 

beginning with a few nodes (Hafner & Lyon, 1996). The first two computers linked on 

the ARPANET were at the Network Measurement Center at the University of California 

at Loss Angeles (UCLA) and the Stanford Research Institute (SRI) at Stanford 

University. The exchange of the first host-to-host message took place on that network in 

1969. Soon after that, two more nodes were added: the University of California at Santa 

Barbara (UCSB) and the University of Utah. Thus, four host computers were connected 

by the end of 1969 into the initial ARPANET (Leiner et al., 1997). These four nodes 

were the fust realization of the idea of the "galactic network." Today it is common to 

refer to the 1969 ARPANET as the earliest existing Internet (Hafner & Lyon, 1996). 

From the beginning, the Internet was conceived as a general infrastructure that 

would connect multiple independent networks and support numerous and new 

applications. It is considered an open-architecture network--a network of interconnected, 

independent computers. The structure of the Internet was "foretold" by Paul Baran, an 

engineer at the RAND corporation (Hafner & Lyon, 1996). He created the idea of a 
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distributed network, a digital switching technology to connect computers at various 

locations. Baran also came up with the idea to break down the message into small pieces 

(packets) that will travel independently over a network and then reconnect before arriving 

at their final destination. This is still how messages are sent on the Internet. 

A major step toward developing today's Internet was the creation of TCP/IP 

(Transmission Control Protocol/Internet Protocol). This protocol meets the needs of an 

open-architecture network environment. It was compiled in 1972 by Robert Kahn at 

DARPA and Vinton Cerf at Stanford University (Leiner et al., 1997). Basically, the 

TCP/IP protocol allows information bits to travel to destinations independently. The 

Internet Protocol (IP) is responsible for addressing and forwarding of individual packets 

while the Transmission Control Protocol (TCP) is responsible for service features such as 

flow control and recovery from lost packets. 

It is important to note that the researchers at ARP A, its contractors, and several 

universities collaborated closely to create, test, and improve the Internet invention 

(Hafner & Lyon, 1996; Leiner et al., 1997). In the post-Sputnik era, money for research 

from the U.S. government became abundant. As Hafner and Lyon (1996, 23) note, 

science was "the New Frontier." The initial collaboration between the academic research 

community and ARP A, an agency within the Defense Department, led to the successful 

implementation of the ARPANET (Hafner & Lyon, 1996). Therefore, the Internet 

represents a good example of "the benefits of sustained investment and commitment to 

research" (Leiner et al. , 1997). A number of people contributed to the development and 

improvement of the initial Internet, but the original research and implementation 

happened mostly under ARPA's funding umbrella in the 1960s (Hafner & Lyon, 1996). 
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Below, some milestones in Internet development are shown. 

1962--Primary idea of galactic network 

1967--ARPANET development begins 

1969--First four host computers connected over the ARPANET 

1972--TCP/IP implemented 

1972--First public demonstration of ARPANET 

1972--First email application created at BBN 

1973--First international connections to ARPANET created in England and Norway 

197 4--First use of the term "Internet" in a conference paper by Cerf and Kahn 

1978--Trials for a private system, Telset, begin in Finland 

1983--Domain Name System developed at the University of Wisconsin 

1986--NSFNET replaces the ARPANET 

1989--World Wide Web invented 

1993--Mosaic, the first Web browser for personal computers is created 

Figure 2-1. Internet timeline. 

Internet Growth and Global Expansion 

The previous section shows that initially the Internet was nothing more than a 

network to used internally within a particular agency. Access to that network was limited 

to a handful of people and information about it was sparse. The first public demonstration 

of the network happened only in 1972. Even at that time, however, people envisioned its 

expansion to a worldwide, borderless network (Rogerson & Thomas, 1998). This was not 

yet technically possible though. The Web browser--the graphical interface of the World 

Wide Web--was created in 1993. The first graphical browser Mosaic was the precursor of 

Netscape and later Internet Explorer. It encouraged faster diffusion of the Internet around 
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the world (Winston, 1998). Figure 2-2 shows the growth of Internet hosts over the years 

on a global scale. 

Internet hosts v.uldwide 
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Figure 2-2. Total number of Internet hosts. Source: Internet Software Consortium, 2000. 

Clearly, the use of the Internet increased dramatically after the free distribution of 

the Web browser. The World Wide Web was developed by Tim Berners-Lee at CERN in 

Switzerland. The World Wide Web (WWW) uses HTML (hypertext markup language), 

which incorporates text and graphical elements as well as hyperlinks. The introduction of 

the World Wide Web made it easy for non-technical persons to use the computer 

network. As the inventor of the World Wide Web acknowledged, "transferring 

information was too much of a hassle for a non-computer expert" before that (Bemers

Lee, 1999, 18). Berners-Lee's goal was not only to make it easier to use the Internet, but 
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also to create a system in which different computers with different software could 

connect and "talk" to each other and thus enable researchers to share their work quickly 

and easily. Berners-Lee's first formal proposal for funding was submitted in March 1989 

at CERN, but received no feedback. Another proposal followed with the same result. As 

Berners-Lee wrote (1999, 27), "explaining the vision of the Web to people was 

exceeding! y difficult." 

Finally, the World Wide Web was released in 1993. Like the Internet on which it 

runs, the Web has no central location as the online information is distributed: i.e. , 

documents are stored on many computers all over the world. The Internet has no main 

node, so it has an infinite storage capacity as a result. 

The global growth of the Internet has been impressive and often labeled 

"revolutionary" and "phenomenal." In fact, it has been argued that the Internet is the 

fastest growing communications technology ever (WIPO, 2001). In 1990, only 22 

countries were connected to the Internet, compared to 226 countries in 1999. The number 

of countries connected to the global network increased tenfold in less than l 0 years. As of 

September 2002, there are 605.60 million online users worldwide (Nua, 2002). 

Even though the global expansion of the Internet has been accelerating, disparities 

between regions and countries do exist. The United States and North Western Europe 

have the lion's share of the Internet (ITU, 2000). The Internet is expected to become less 

U.S.-centric though. Forecasts show that Internet growth in the United States will level 

off by 2002, and most continuing growth will be observed in Western Europe and 

developed Asia (Bieler & Stevenson, 1998). 
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In the Asia-Pacific region, Australia, Japan, and New Zealand are clearly the 

leaders in Internet adoption. Hong Kong, Singapore, South Korea, Taiwan, and China 

also exemplify fast Internet growth rates (USIC, 2000). The rest of the region and South 

Asian countries in particular lag behind in Internet usage. Japan is expected to continue 

dominating the Asian Internet market (Bieler & Stevenson, 1998). 

In Europe, there are disparities in Internet penetration across East-West and North

South lines. Internet penetration rates in Sweden, Norway, Denmark, and Finland 

surpassed 35 percent in 1999 (USIC, 2000). Italy, France, and Spain had relatively lower 

Internet use compared with the Northern European and Scandinavian nations. With the 

exception of Slovenia, the countries of Eastern Europe are further behind. Analysts 

forecast, however, that Eastern Europe and the former Soviet Union are likely to exhibit 

high Internet growth rates (Bieler & Stevenson, 1998; ITU, 1999). 

Projections show that together with Eastern Europe, Latin America will be one of 

the regions to experience substantial increase in Internet usage (USIC, 2000). Internet 

adoption in Latin America and the Caribbean is growing steadily. Brazil, for instance, has 

one of the fastest growing ICT markets in the world (World Bank, 2001). Mexico and 

Argentina, in addition to Brazil, are leaders in Internet usage in the Latin American 

region. 

In Africa, Internet growth rates have been relatively low. According to 2000 data, 

there were 1.5 million Internet users in Africa (USIC, 2000). About 1 million of those--or 

two-thirds of all Internet users, however, were located in South Africa (USIC, 2000). In 

the summer of 2000, more than 300 million people worldwide were using the Internet 

regularly (USIC, 2000). Yet only 0.6 percent of the people living in developing countries 
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had access to the Internet (USIC, 2000). As a recent report from the Center for 

Technology and Democracy (2000) notes, Internet disparities bring a danger of dividing 

the countries in the world into "information rich" and "information poor." 

The Internet is constantly evolving and expanding. It is hard to control the Web, 

both in terms of access and content, unlike other media (Perrit, 1999). Regulation has 

been formulated within different countries, including China, Singapore, and Turkey, to 

try to limit freedom of expression and censor the Internet (Cortez, 2000). Legislation to 

restrict Internet in some way (by censoring online information, licensing Internet 

providers, etc.) has been proposed in Australia, Chile, Great Britain, and South Africa 

(Cortez, 2000). In China, for example, cyber cafes must obtain a license from the state 

and ISPs are required to "register their customers with the authorities" (Cortez, 2000). In 

addition, Web sites containing subversive information are blocked. However, it is 

generally hard to implement Internet regulation due to the global and changing nature of 

the network (Perrit, 1999). 

The World Wide Web and the Internet as a whole offer unique opportunities for 

nations, both in terms of political and economic development. These opportunities are 

discussed next. 

Internet and Political Development 

A number of studies have discussed the potential of the Internet to enhance 

democratic governance. Ahmann ( 1998), for instance, looked at how the Internet can 

increase political participation in South Africa. She found that political information 

online is abundant and that the Internet can easily be used for political education within a 

country (Ahmann, 1998). 
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The Internet, then, can strengthen the democratic proces by erving as a vehicle 

for political education of citizens. This is achieved not only by keeping the citizens better 

informed (with access to various sources and media online), but also by providing a 

public forum for communication and exchange of information with other like-minded 

people. Thu the Internet can serve a a channel for mediated interpersonal 

communication and community formation. 

Interestingly, in the early 1960s J.C.R. Licklider, one of the key figures in the 

invention of the Internet, conceived it as a network that would, indeed, allow citizens to 

participate in the political process more actively. He envisioned people on the global 

network attending a "giant teleconference" (Hafner & Lyon, 1996, 34). 

Perrit (1999) di cusses the role the Internet can play in strengthening both national 

and global governance. He ees the potential of the Internet in four specific areas, all of 

which lead to strengthening international cooperation. Perrit (1999) argue that the 

Internet can strengthen international law and can also empower and improve local non

governmental organizations (NGOs). The Internet has the potential to support the 

international security system. Finally, the Internet can strengthen the economic 

interdependence between countries (Perrit, 1999). 

Democracy and the Internet 

Many scholars at different times in history have tried to define what democracy 

means. There i no single clear-cut definition that encompasses all characteristics of 

democracy. The meaning of democracy varies with time and place. The 2000 political 

crisis in Yugoslavia shows the significance of one aspect of a democratic society--free 

and fair elections. When the Serbian people realized that Slobodan Milosevic was trying 
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to manipulate election results, they took to the streets because the mandate of their vote 

was not acknowledged. 

In addition to free elections, people in a democracy require freedom of expression. 

This is also supported by a Serbian example, which peaks to the fact that the nature of 

the Internet make it hard to control. Slobodan Milosevic tried to censor print and 

broadcast media during the 1999 Kosovo crisis. Milo evic ' s government also tried to 

suppress media freedom by shutting down those media that supported government 

opposition. After being closed down, a popular opposition radio station--Radio B92--used 

the Internet to "broadcast" to the outside world. Thus, the Serbian opposition wa able to 

distribute news and information that was censored by other media. This clearly peaks to 

the democratic potential of the Internet. During the Serbian cri i , this new medium 

provided one of the few channels for pro-democratic groups in the country to speak to the 

outside world while other domestic media were strictly censored by the Serbian 

government. As Perrit ( 1999) notes, "the decentralized nature of the Internet itself . .. 

makes it very difficult for . . . governments to control and cen ure political thought, 

speech, and action." 

An attempted legislation in the United States also clearly shows the value of a free 

Internet. The proposed Communication Decency Act, which was not accepted by the U.S. 

Congress, shows that freedom of expression is highly valued (Cortez, 2000). The Reno 

vs. ACLU lawsuit exemplifies the value of freedom of expression embedded in the 

American constitution. As Cortez (2000) notes, the following international treaties also 

recognize freedom of expression as a basic human right: the Univer al Declaration of 

Human Rights of 1948, the Pact of Civil and Political Rights of 1966, and the Pact of 
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Economic, Social, and Cultural Rights of 1966. By extension, all countries that are 

signatories of these international treaties have to harmonize their national legislation with 

the provisions of the treaties (Cortez, 2000). 

The Internet has served as a vehicle for communication for anti-government groups 

worldwide. In China, Lin Hai was given a two-year sentence for sending email addresses 

to an anti-government publication (Cortez, 2000). The Internet provides an outlet both for 

reaching other anti-government activists directly and for publishing relevant information. 

In the case of Malaysia, the Internet allowed the political opposition that was living on a 

remote island to use email to organize anti-government action. 

Diversity of opinions is critical for a well-functioning democracy. The more voices 

are expressed in a public forum, the better. The value of having more information 

available from more sources than before, expressed in a public forum, can hardly be 

disputed--it makes democracy stronger (Held, 1995). 

The Internet certainly makes it easier to get more information from more sources 

than ever before and provides a unique opportunity to communicate online, despite 

geographic distances. Perrit (1999) says: "The ease with which people can participate in 

cyberspace activities enabled the Internet to grow exponentially with virtually no 

governmental oversight. This growth has created a cyber-culture that celebrates freedom 

and distrusts traditional political institutions trying to come to grips with the implications 

of this profound electronic revolution in information technology." 

Poster (2001) discussed Habermas ' s idea of the public sphere--a "space" where 

citizens deliberate and interact to form public opinion--as it relates to the Internet. 

Jakubowicz says that the "public sphere is a forum of public debate where citizens can 
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debate issues of common concern, voice and act on their view and seek to arrive at a 

consensus on matters of general interest" (Jakubowicz, 1998, 12). Gaynor (1996) argues 

that it is difficult to see if the Internet enhances or fragments the public sphere in a 

democracy. Because it offers citizens a venue for expressing public concerns, it does, 

indeed, serve as a part of the public sphere. Thus, the Internet enables individuals to 

influence public policy through the pressure of public opinion. 

Sen (1999a, 10) argues that a democracy requires "the guaranteeing of free 

discussion and uncen ored distribution of news and fair comment." The importance of a 

free press and informed citizenry is discu sed next. 

Free Press and the Internet 

The Internet affects media organizations around the world. The structure of the 

Internet makes national boundaries irrelevant to the distribution of media messages. The 

Internet also allows people to speak publicly and publish information, just like the 

traditional press in the past. Online media, however, reach wider, global audiences 

(Perrit, 1999). Thus, citizens can access various sources and free media over the Internet. 

Today we seem to take for granted that a free press is a vital part of any democratic 

society (Jakubowicz, 1998). But what specific functions do the media perform in a true 

democracy? According to McChesney (1999), the press has a responsibility to perform a 

public service. A free press, he adds, should encourage diversity of opinions. A 

democratic society presupposes pluralism, i.e. the expression of different opinions. Under 

Communism, people living in the so-called Soviet-bloc countries not only couldn't 

express their opinions freely, but they even felt the pressure to say "the right thing," even 

if it wasn't what they believed (Yakovlev, 1989). The state prevented the existence of a 

free press by enforcing strict censorship and also having financial control of all media. 
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The Communist Party also jammed foreign media that broadcast within the Soviet bloc to 

prevent diver e viewpoints from reaching the average citizen. The official press was 

simply a mouthpiece of the communist government. 

In a democratic society, however, the press should not be a mouthpiece of the 

ruling party. On the contrary--it should hold the government accountable for its actions. 

The press is said to have a watchdog function--to hold the government accountable for its 

actions. The media in a democracy should serve the public by ensuring that the 

government is not abusing its powers. A free press in a democratic society is a place 

where deliberation should happen, according to Nader (Nader, 1998). The press, he 

argues, should enliven public debate and engage people into it. Such lively press 

functions as part of the so-called public sphere. The public sphere, as mentioned above, 

enables individuals to give their input through public debate, which is necessary for a 

healthy democracy. If the Internet acts as a space for public debate, then it can empower 

citizens globally. 

Another important basic function of a free press is to keep citizens informed. It has 

been argued that citizens on a global level can stay better informed through the Internet. 

Thus, citizens can participate better in the democratic process in any country (Sen, 

1999b). Sen says that "guaranteeing of open discussion, debate, criticism, and dissent, are 

central to the process of generating informed and considered choices" (Sen, 1999a, 9). 

This is even more important to people in the post-communist countries who, as 

mentioned above, were not allowed to openly state their opinions and engage in free 

discussion prior to 1989. 
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Traditionally, the media have served as gatekeepers in society. They filtered the 

information and chose which facts were newsworthy. The media thus used to serve an 

important agenda-setting function: they told the public what issues were important. It has 

been argued that the gatekeeper role and the agenda-setting role of the traditional press 

can be manipulated by governments. The Internet may remove the possibility for such 

direct controls. Internet news are not easy to control, as the gatekeeping and the agenda

setting role can be as urned by the average person. 

The Internet transcends national boundaries and with tands governmental controls. 

The Internet also allows people to speak publicly and publish information, just like the 

traditional press in the past by reaching wider, global audience (Perrit, 1999). Thus, both 

functions are enhanced: (1) citizens can stay better informed (with acce to variou 

sources and free media over the Internet) and (2) citizens can use the Internet as an 

avenue for communication and debate in a public forum. This sugge ts the potential of 

the Internet to affect the political process both nationally and internationally, and to shift 

the practice of democracy to more active citizenry. 

In addition to political development, the Internet also affects economic 

development worldwide. The re t of the chapter outlines the most important economic 

impacts at the national level. 

Internet and Economic Development 

There are at least four aspects of the Internet that directly affect developing 

countries. First, the Internet has enabled cheaper production and distribution of goods. 

Second, the emerging Internet economy has played an important role in reforming 

traditional economic structures within countries. Third, the Internet has expanded and 

strengthened global markets by enabling more exports and imports between countries. 
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Finally, it ha been argued that the Internet has "leapfrogging" potential for le s 

developed countries. 

Lower Production and Distribution Costs 

The 20th century has witnessed a tremendous growth of technology. One of the 

important effects that technology innovations have brought about is the reduced co t of 

production (Christensen, 1997; Sadowsky, 1993; The new economy, 2000). ot 

everybody agrees that reduced production co ts or optimized efficiency is generally good 

for society, but still the co t of information exchange today is much lower compared to 

the time when computers first started (The new economy, 2000). This is true for other 

services as well. 

Sadowsky (1993) di cu ses several ways in which communication technology 

affects economic development in society. He contends that the transportation indu try as 

well as the finance ector would be very different without the u e of high-speed 

communication and computing technology. Decrease in the price of microelectronics, 

satellite technology, fiber optic , and packet-switching, Sadowsky (1993) argues, have in 

turn accelerated the adoption of modern computing. 

Information technology (IT) has been a major factor in the increased production of 

goods and services by U.S. workers (Barna et al., 1999). IT has also made these workers 

more efficient. Of the 2.6 percent increase in U.S. labor productivity between 1996 and 

1999, more than half wa directly related to the information technology sector (USIC, 

2000). 

The Internet inten ifies price competition among producers and their suppliers, and 

thus leads to lower prices for consumers as well (DePrince & Ford, 1999; Guthrie & 

Austin, 1996). Guthrie and Austin (1996) contend that product quality is improved as a 
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result. DePrince & Ford (1999) argue that labor productivity is increased by Internet 

marketing while searching and transaction costs tend to drop. They predict that "as the I

ECON' s share of the total economy rises, the magnitude of the Internet's macroeconomic 

impact will also rise" (DePrince & Ford, 1999). 

The Internet Economy 

The economic impact of the emerging Internet economy i also impressive. 

DePrince & Ford (1999) note that the Internet economy has been affecting the following 

areas: hardware, software, intermediaries (such as travel and auction companies), and e

commerce. All these sectors have been transformed, directly or indirectly, by the advent 

of the Internet (McKnight & Bailey, 1997). 

DePrince & Ford (1999) note that there is a shift from traditional distribution 

methods to Internet distribution of specific products and services. They distinguish 

between two types of Internet distribution: "Amazonic" and "Dellphic." The former 

refers to ordering products online from a company, such as Amazon.com, that maintains 

a warehouse of its products. Such transactions can be either public or private, individual 

or wholesale. The second distribution method, named after Dell computers, is the 

ordering of a product before it has been manufactured. Users make an order; then the 

producer creates the product or service and ships it to the consumer/buyer. In this case, 

the customer usually responds to promotional efforts by the producer. Both of these 

distribution channels have become popular and are affecting the overall economic 

structure within and between countries. 

The Internet has been seen as a driver of economic boom. The Internet economy 

workforce in the United States grew 36 percent from 1998 to 1999 (Barna et al., 1999). 

According to the U.S. Commerce Department, out of a 5 percent improvement in U.S. 
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production of good and ervices in 1999, 1.6 percent ha been attributed to information 

technology (IT) use (Barua et al. , 1999). Labor productivity in the United States 

increased by roughly 3 percent a year from 1995 to 2001; faster growth was observed in 

IT-using indu tries (Baily, 2001). In other words, studies have shown that IT improves or 

at least contributes to economic productivity. 

The Internet facilitates electronic transactions. Even though electronic commerce is 

not a new phenomenon in itself, the speed of growth has been accelerated by the Internet 

(Atkinson & Court, 1998; Dryden, 1998; WIPO, 2001). Online commerce (e-commerce) 

is expected to comprise 4.4 percent of the U.S. Gross Domestic Product (GDP) by 2002 

(WIPO, 2001). It growth globally ha also been impressive (World Bank, 2001; WIPO, 

2001). 

As Baily (2001) notes, "new technologies are altering the way traditional industries 

operate." The Internet has also trongly affected the following areas: financial services, 

travel agent , tock trading, computer sales, music CDs, software and book sales. Some 

other types of businesses are likely to be affected by the growing Internet economy as 

well. E-bay is one example where the role of the intermediary is eliminated. Other 

intermediaries such as stock brokers may disappear as well. 

Of course, a DePrince and Ford ( 1999) point out, not all products and services will 

be affected by the Internet economy. They also note that the Internet has a tremendous 

impact not only on the micro, but also on the macroeconomic level, as it promote 

improved macroeconomic performance (DePrince & Ford, 1999). 

Global Markets 

The Dellphic and Amazonic distribution channels described above also work in a 

global setting. Bu iness-to-business transactions and international trade are facilitated by 
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the Internet. DePrince and Ford (1999) conclude that "the emergence of the Internet 

economy .. . may well rival the introduction of printing, steam power, the telephone, and 

the assembly line as a growth-enhancing innovation." 

Electronic communications facilitate international commerce (Bauer, 1994). The 

Internet introduces new mechanisms for imports, exports, and trade in general (World 

Bank, 2000, 2001 ). As a global channel, it makes the actual transactions easier and faster. 

One type of product that illustrates well the ease of online transactions is information. It 

is very easy to buy, sell, or tran fer data over the Internet. Information transactions 

exhibit economies of scale. The more copies of a data set, for instance, are sold, the 

higher the profit margins. Producing an additional copy of the same data set is virtually at 

no cost. 

Leapfrogging 

The argument exists that developing countries can "leapfrog" as they adopt new 

technologies and thus surpass developed countries. Basically, leapfrogging is the ability 

of countries that are technologically behind suddenly to skip generations of intermediate 

technology and adopt the latest one. This is seen as economically beneficial to countries 

(Singh, 1999). For example, a nation with very low telephone penetration may adopt the 

latest technology for mobile phones and thus jump ahead of other states. Such technology 

is likely to be cheaper, more efficient, and easier to build. Government policy in 

developing countries has been identified as the main barrier to leapfrogging (The new 

economy, 2000). 

The term leapfrogging has been used in the literature in two other ways, in addition 

to skipping an intermediate technological stage. Singh (1999) argues that the term 

"leapfrogging development" has been used to imply that developing countries can skip 
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stage of development a a re ults of telecommunications and thu become members of 

the postindu trial society. The third way in which leapfrogging ha been used is to mean 

that telecommunications can itself lead to accelerated development in such countries 

(Singh, 1999). Even though thi doesn't happen automatically, the possibility exi t at 

least that adopting latest information and communications technologies (ICTs) and 

sophisticated Internet infrastructure will lead to positive economic impact within 

countries. 

Finally, the tremendous impact of the Internet needs to be put into perspective. All 

the po sible po itive changes will not happen automatically (IMF, 2000b; World Bank, 

2001). Sale (1999) discusses the negative effects of large displacement of human labor by 

the introduction of more sophi ticated industrial technologies, uch as the Internet. 

Solomon (1998) warns us about the possibility of the Internet becoming an electronic 

mall. Winner (1997) raises questions about the concentration of wealth and power 

"around" new technologies such as the Internet. Another potential drawback of Internet 

use is that the Internet allows dominant ideology transfer and con umer life-styles to 

other countries. The Internet can also widen the gap between developing and developed 

countries. That is one reason for concerns about the uneven Internet diffusion on a global 

level. Despite these potential setbacks, it was argued above that the Internet opens doors 

to improving democratic governance and economic development of nations worldwide. 



CHAPTER3 
LITERATURE REVIEW 

This chapter first di cusse the diffusion of innovations theory. It provides an 

overview of its generalizations and establishe how these generalization apply to the 

Internet. Several different issues that help in understanding Internet adoption from a 

diffusion of innovations perspective are identified. Next, the chapter review the body of 

literature on new media technologie adoption and use. The chapter concludes by 

identifying what major factors affect Internet adoption at the country level. A 

comprehensive five-dimensional analytical framework is propo ed. Finally, potential 

interactions between diffusion of innovations and new media technologies research are 

discussed. 

Diffusion of Innovations 

One way to tudy the Internet is by using traditional diffusion studies. This is not 

an easy task, however. Classification of the Internet as an innovation is difficult because 

of its very complex nature. In addition, the diffusion process at the societal level is not 

fully understood. Roger (1995, 5) defined the diffusion of an innovation as "the process 

by which an innovation i communicated through certain channels over time among the 

members of a social system." An innovation can be an idea, product, value or a new 

technology. Diffusion of innovations typology is applied below to one of the fastest 

growing new technologies--the Internet. 

37 
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Basic Generalizations 

Diffusion of innovations is one of the most popular ocial cience theories and it 

has been used in variety of academic disciplines (e.g., anthropology, sociology, 

communications, marketing, geography, education and health). It tarted in the early 

1900s with the writing of Gabriel Tarde, a French philosopher, who described many of 

the components of adoption and diffusion in his work The Laws of Imitation (Tarde, 

1903). The fir t systematic diffusion study, however, was conducted at the Univer ity of 

Iowa in 1943. In their eminal work, Ryan and Gross (1943) examined the adoption of 

hybrid seed com by Iowa farmers. Diffusion research ha grown considerably since then. 

Diffusion of innovations offers a linear model for the diffusion process, mo tly 

focusing on the individual level of adoption (Rogers, 1995). It po its that innovations are 

typically diffused after going through the following stages: (1) knowledge, (2) 

persuasion, (3) decision, (4) implementation (the actual adoption of the innovation), and 

(5) confirmation tage. The first two stages in this proce resemble a communication 

model in which a sender has to get a message across to a receiver. The mass media are 

very important at the knowledge stage (but not as important at the persuasion stage) to 

get the information out that a new product or technology exists to fulfill a particular need 

(Roger , 1995). 1 

Diffusion of innovations posits that innovations in general follow an S-curve of 

adoption over time. In other words, the first stages of adoption are slower, then we have a 

faster increase in the number of adopters (resulting in a steeper lope of the adoption 

1 At the knowledge level of adoption, we can distinguish three different levels of knowledge: awareness 
knowledge, how-to knowledge, and principles knowledge. 
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curve), and finally the curve levels off at the later stages. Empirical data for various 

technology adoptions upport the S-curve typology (Severin & Tankard, 1997). 

Technology Innovation Attributes 

Everett Rogers, one of the most influential diffusion scholars (Severin & Tankard, 

1997), identified five attributes that play a role in whether a particular innovation is 

adopted or rejected (Rogers, 1995). They are: (1) relative advantage; (2) compatibility; 

(3) complexity; (4) trialability; and (5) observability of the new idea, product or 

technology. Rogers later added reinvention as the sixth additional attribute. Reinvention 

refers to cases where an existing technology is used for a different purpose than originally 

conceived. For example, if we first thought that the computer was opposed to be used 

for word-processing, we reinvented its u e when we started sending e-cards. Rogers 

(1995) contends that 48 to 87 percent of the variability of adoption is explained by the 

perceived attributes of an innovation. 

The first attribute--relative advantage--refers to the question whether the 

innovation is better than what one used before. The perceived relative advantage of the 

Internet, at least at first, will be largely dependent on the marketing and promotion efforts 

put into mass media campaigns. Compatibility is whether the innovation is compatible 

with previous technologies. The next attribute, complexity, refers to the question how 

difficult it is to use the innovation. If it is more complex, people will be less likely to use 

the innovation. Trialability is whether a person can try out the innovation. Finally, 

observability is whether the results of the innovation are readily observable. Clearly there 

are extraneous factors "outside" of the individual that will affect these attributes. 
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Interactive Innovations 

Interactive innovations are innovation that depend on the number of people who 

have already adopted a particular innovation (Mahler & Rogers, 1999). In other words, 

the value of the innovation--its relative advantage in the mind of the potential adopter-

increases if there is a large number of people who are already using that innovation. In 

the case of the Internet, people may be more likely to adopt it if they have the ability to 

be connected to more people who are using the Internet already. A good example to 

clarify this point is email--if your friends have email already, then you can communicate 

with them over the Internet. The perceived value of the technology increa es as a result. 

Several technological innovations have been labeled interactive in nature. 

Previous re earch, however, has not clearly distingui hed between interactive and non

interactive innovations (Mahler & Rogers, 1999). The classic example of the fax machine 

shows that if only very few people are using the innovation, its value is relatively low. 

Once there is a large number of others that use the fax machine, its diffusion increase 

very fast. 

Mahler and Rogers (1999) examine the diffusion of interactive communication 

innovations (several telecommunications services) and their adoption by German banks. 

They argue that the rate of adoption of such interactive innovation follows a modified S

curve (Mahler & Rogers, 1999). The adoption process of interactive innovations such as 

the Internet begins with a slower rate of adoption, but then has a more "pronounced" 

critical mass effect; once the critical mass is reached, the innovation takes off more 

rapidly than projected by the traditional S-curve (Roger , 1995; Mahler & Rogers, 1999; 
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Garrison, 2000). In other words, the adoption of interactive innovations follows a 

modified S-curve. 

The importance of the (perceived) number of other adopters of the interactive 

technology decreases over time. Today fax machines and telephones are so widespread 

(at least in the United States) that potential adopters don't have to consider the interactive 

nature of these communication technologies. As Mahler and Rogers (1999, 720) point out 

about telephone adoption today, "the utility of adopting depends almost entirely on 

factors internal to the individual, rather than on such externalities as the perceived 

proportion of others with whom the individual wishes to communicate by telephone." 

The Internet in the United States has probably reached that point. If we study Internet 

adoption in a developing country, however, network externalitie are likely to affect the 

Internet diffusion process (Maherzi, 1997). 

Network externalities are often cited as attributes of information goods and 

services. Basically, network externalities add value to a certain product or service with 

the increase in the number of its users. Shapiro and Varian (1999) discuss in economic 

terms how information goods have higher network externalities and thus are more 

valuable to both the user and the provider. In the case of the Internet--the so-called global 

network of networks, externalities stemming from the number of others who have already 

adopted it should be highly visible. As the Internet becomes more and more prevalent, 

and especially after a critical mass is reached, the significance of the total number of 

users will fade away. 

Network externalities can be direct or indirect. As Mahler and Rogers (1999) note, 

there were indirect network externalities in the case of the VCR diffusion. Two different 
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standards were developed--Beta and VHS; tapes dubbed in one of these standards 

couldn't be played on the other. Yet the VCR standard that was adopted was VHS, even 

though it was the technologically-inferior one (this was largely due to better marketing 

efforts on the part of VHS). In the VCR case, critical ma shad to be reached for each of 

the two standard (Mahler & Rogers, 1999). This example is applicable to Internet 

adoption, and especially to the adoption of specific Internet software. The diffusion of 

online chat programs such as ICQ will depend largely on the ICQ company's efforts to 

make their program the standard in online chatting. 

Cluster Innovations 

One way to study the Internet using traditional diffusion studies is by positioning 

it as an interactive innovation. Another approach is to examine it as a cluster innovation. 

Prescott and Slyke (1997) argue that the Internet can be best understood as a cluster 

innovation because of its many components. Clearly, classification of the Internet as an 

innovation is hard because of it very complex nature. As Prescott and Slyke (1997) 

sugge ted, a good way to under tand the Internet may be by positioning it as a technology 

cluster innovation--i.e., not as one single technology, but as several technologies working 

with one another. The Internet has many components, many of which are related to or 

dependent on each other. If people adopt email technology, they are more likely to adopt 

Instant Messenger, for example. They will not be able to do this, however, unless they 

have the Internet Explorer browser installed already. 

If we see the Internet as a cluster innovation (several technologies working 

together), we see that it has many relative advantages, depending on which purpose you 

use it for. The Internet is not compatible with anything that existed prior to it, its 

networked structure and way of condensing space and time have been unprecedented. 
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The only other technological innovation in history that had such dramatic effect was 

probably the telegraph--"shrinking the world faster and further than ever before" 

(Standage, 1999, vii). 

Both cluster innovations and interactive innovations will have different degrees of 

complexity, trialability and observability. The Internet today may be easier to try out 

compared to five years ago. Any American can go to the public library or to a friend's 

house, for example, and try using the Internet or any of its components and/or services. 

Its results are also readily observable. In general, that should contribute to a faster rate of 

Internet adoption. 

When we talk about the diffusion of an innovation, we basically examine behavior 

change over time. In this case, we are interested in how many people have adopted the 

new technology within a country. Thus we are interested in measuring the number of 

adopters who have reached the implementation stage in the adoption process. It will be 

useful to review next what type of adopter categories exist in diffusion literature. 

Types of Adopters 

There are five basic adopter categories described in diffusion of innovations 

studies on the basis of how fast a member of the social system adopts a new idea, product 

or technology. They are: (1) innovators, (2) early adopters, (3) early majority, (4) late 

majority, and (5) laggards (Rogers, 1995). Diffusion of innovations posits that innovators 

are venturesome, cosmopolite, with higher income and technical knowledge (Rogers, 

1986; Rogers, 1995). The innovators account for 2.5 percent of the total population that 

in the end adopts the innovation. Typically, the early adopters are about 13.5 percent, the 

early majority and the late majority groups are 34 percent of the population each, and the 
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laggards account for 16 percent (Roger , 1995). This reflects the S-curve adoption 

process and follows from the normal distribution of the total number of new technology 

adopters. 

Using Rogers ' normal distribution curve of innovators, early adopters, early 

majority, late majority, and laggards, it is easy to predict in which category future 

Internet adopters will fall. This is a useful technique when examining adoption at the 

national level. 

Internet User Profile 

An increasing number of research studies have been conducted in the United 

States to discover the "profile" of Internet users. A number of u er studies conducted by 

the Georgia Tech GVU lab in the past years show that most Internet users in the United 

States are male, well educated, and upper income (GVU, 1999). in a study of American 

students Stewart et al. (1998) conclude that, in general, men are more willing to adopt a 

new technology than women. Interestingly, they also suggest that whites are more willing 

to adopt than other cultural groups in the United States. 

Lindstrom (1997) finds similar characteristics for North American Internet users: 

they are mostly male, upper cla sand well educated. Lindstrom's survey looks at users in 

the United States and in Canada during two time periods. The second urvey show that 

the typical user has changed and that the user base has broadened (Lindstrom, 1997). The 

typical Internet user in the United States has changed. More women and older people 

have joined the online community. In fact, more recent statistics show that the majority of 

American Internet users are women (Nielsen NetRatings, 2000). This remained true in 

2002 (Nielsen NetRatings, 2002). 
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What is the Internet user profile in other countries? Re earch on Internet use in 

Chile, for example, shows some similarities: Internet users in the city of Santiago 

resemble clo ely early American users (Mendoza & Alvarez de Toledo, 1997). The 

typical Chilean Internet user can be characterized as young, male, and highly educated. 

The study al o reveals that Chilean users tend to have higher income level and to connect 

to the Internet from work or from educational institutions (Mendoza & Alvarez de 

Toledo, 1997). 

One of the few studies on Internet users in Eastern Europe shows a similar 

typology (Dimitrova, 2002). Dimitrova's survey of Bulgarian Internet users finds that the 

majority are highly educated and male (Dimitrova, 2002). Her questionnaire does not 

include income level questions. Similarities in user characteri tics are also found in Asian 

countries. The typical Internet user in China, for instance, is also more educated, young, 

and mostly male (Jisi et al., 2001). In addition to the United States, Canada is the only 

other country where the number of female Internet users has surpassed that of male user 

(Nielsen NetRatings, 2002). 

Many studies have tried to explain why some people have adopted the Internet 

while other have not (Goode & Stevens, 2000). Atkin, Jeffres, and Neuendorf (1998) 

examine what differences exist between Internet adopters and non-adopters, and whether 

those individual characteristics can be used to predict the potential users of Internet 

technology. Atkin, Jeffres, and Neuendorf (1998) draw from several theoretical 

frameworks. They see the computer as one of the most discontinuous innovations ever. 

They include media usage variables when looking at what characteristics differentiate 

early Internet adopters from late adopters. 
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Atkin, Jeffre , and Neuendorf (1998) examine the demographic characteristics of 

the Internet adopters and non-adopters to te t the diffusion of innovation paradigm. A 

ugge ted in the diffu ion typology, they find that Internet users tend to be better-off and 

better educated than the population at large. Atkin, Jeffre , and Neuendorf (1998) also 

find that prior u e of and interest in technology is a good predictor of Internet adoption, 

which also fits with Roger ' technologically-knowledgeable innovator profile. Internet 

adopters are also found to be more co mopolite than non-adopters (Atkin et. al, 1998). 

Many studies support Rogers ' generalization that early Internet adopter are better 

educated and up cale (Atkin et. al, 1998; Lin, 1998). Interestingly, everal studies ugge t 

that individual demographic factors are statistically more significant in predicting Internet 

adoption than attitudinal or communication needs factors (Atkin et. al, 1998). Media 

u age i not an important predictor of computer and Internet adoption (Atkin et. al, 1998; 

GVU, 1998; ITU, 1999; Lin, 1998). Demographic segmentation then can be used by 

diffusion agencies to target pecific adopter groups in the diffusion of new technologies, 

especially in the early stages of adoption. Demographic characteri tics al o should be 

used a predictors when studying Internet adoption by countries with lower Internet 

penetration level . 

Other Communication Technologies 

Garrison (2000) look at the diffusion of online re earch tool in American 

newsrooms. The e tools represent a particular aspect of the Internet and its diffusion to a 

particular group of users--American journalists. Garrison (2000) concludes that 

computers are already largely adopted as a newsgathering method and that the "value of 

interactive Internet information-gathering tools" has increased over time. 
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The rate of adoption (the number of people who adopt an innovation over a 

specified period of time) varies greatly between different technological innovations. The 

adoption of Nintendo games in the United States, for example, and the VCR was very 

fa t (Rogers, 1986). Computers, however, have exhibited a slower rate of adoption. Weir 

(1999) examines the adoption of electronic newspaper and finds that it is different from 

that of other con umer products. Weir ( 1999) agues that this may be due to the fact that 

electronic newspapers are more like media than like software applications. 

We cannot ob erve Internet diffusion unless there are personal computers adopted 

in the first place. A Lin (1998) indicates, PC's adoption rate in the United States ha 

been relatively slow. She al o finds that communication technology owner hip i the 

strongest predictor of computer adoption rate (Lin, 1998). Lin argues that demographic 

predictors are still important to forecast computer adoption rate , but that is no longer the 

case for the VCR and cable television. This suggests that communication technologies' 

adoption and diffu ion changes over time, both in term of speed and type of adopter. 

Thi , in fact, supports Roger 's model, in which it is expected that innovator and early 

adopters may be demographically different than the later adopter groups. Among the 

laggard , early majority, and late majority there are no major demographic distinctions. 

Therefore, the strength of demographic predictors decrea es over time. 

Prescott and Slyke (1997) argue that (1) the Internet is a complex technology 

clu ter and (2) it adoption i context-specific. The researcher ask the following 

questions regarding Internet adoption at the organizational level: Is the Internet radical 

versus incremental innovation, product versus proces innovation, voluntary versus 

involuntary adoption, and pull versus pu h technology. Internet adoption will have 
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different dimen ion in different contexts. For example, when a company adopt new 

software that doe not change ignificantly the way busines is conducted (ju t changes 

the application from text-ha ed to windows-based software, for instance), this i an 

example of an incremental change (Pre cott & Slyke, 1997). On the other hand, if the 

company introduce a Web-ba ed software that allows cu tomer for the fir t time to 

place orders online, we have a radical shift from previou organizational practices 

(Prescott & Slyke, 1997). The type of Internet adoption is contextual then--on a ca e by 

ca e ba is, Internet adoption can fall into one or the other category. 

Levels of Internet Adoption 

ot only i Internet adoption contextual, but it can al o be divided into three 

different levels: individual, organizational, and ocietal . Mo t re earch to date has 

focused on either individual or organizational adoption. As Rogers (1995) says, however, 

we can also study adoption at the societal level. 

One of the few tudies that applies diffusion of innovation to the ocietal level 

conducted by Bazar and Boalch (1997) supports the traditional diffu ion of innovations 

typology. They argue that Internet diffusion in developing countries is achieved when a 

critical mass is reached and the adoption becomes elf-su taining (Bazar & Boalch, 

1997). The main in titution that play a role in the Internet adoption process within a 

country, according to Bazar and Boalch (1997), are the government, the carriers, funding 

institution , and the information technology (IT) professional associations. Others have 

also found that national governments affect significantly the Internet diffusion process 

(Lin, 1993). 

There are three different ways of approaching Internet adoption in terms of which 

level of adoption we are looking at. These levels, again, are the individual, 
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organizational, and societal level. With a global innovation such a the Internet, however, 

we need more in ight about the societal level of adoption. At this level, different factors 

affect the rate of adoption, and diffusion of innovations, while useful, is not sufficient to 

explain country-level technology diffusion. A major limitation of the diffusion of 

innovations typology is the fact that it has been applied mainly to the individual and 

organizational levels. This dissertation contributes to knowledge on diffusion of 

innovations at the societal level. 

Other Considerations for Internet Adoption 

Few studies on Internet adoption make a clear distinction between the software and 

hardware part of the Internet, a distinction that Rogers (1995) con iders important for 

any technology. Such distinction may reveal different patterns of adoption. In addition, 

we need to consider which aspect of the Internet is being examined (e.g., email) when we 

look at the adoption of the Internet from a diffu ion of innovations perspective. Such 

delimitations are important yet difficult to make. 

Internet adoption i also ubject to whether it is voluntary or not for the individual 

adopter. As Rogers (1995) points out, there are authority or contingent deci ions that 

apply to certain adoption situations. The diffusion proce is different in ca e of optional 

or collective adoption decision . In thi tudy, we assume that Internet users in the post

communist world have made a voluntary decision to use the Internet. 

Wolcott et al. (2001) incorporate national sy terns of innovation (NSI) literature in 

their discussion of Internet diffu ion theory. This body of research underscores the 

importance of national institutions for the diffusion of innovations within countries. NSI 

tudies often include Re earch and Development (R&D) expenditure as a factor affecting 

the uccessful adoption of the innovation as well as other mea ure of training and 
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education (Nel on, 1993). Typically, countries with higher income levels have higher 

R&D expenditure so including both variables as determinants of Internet usage rates 

could be redundant. 

A better conceptualization of the Internet itself i needed before we can fully 

under tand it adoption at either the individual, organizational, or ocietal level. Some see 

the Internet a a technological innovation. Others describe it as a clu ter of technologies. 

Some ee the Internet as a culture (Wilson et al., 1996). Yet others talk about the Internet 

a a place (Poster, 1995). Many portray the Internet as a trategic national infrastructure 

(Madon, 2000). Other have di cu sed its potential to enhance democratic governance 

and improve socio-economic development of developing countries in particular 

(Maherzi, 1997). 

The Internet is very complex in nature and is still evolving. Therefore, further 

re earch on Internet diffusion and adoption is needed. The diffusion of innovations 

typology is useful overall, but cannot fully explain the adoption at the country level. This 

dissertation also draws on new media technologies literature, which is summarized in the 

next section. 

New Media Technologies Research 

Diffusion of innovations ba ically postulates that the diffu ion process occurs in 

stages over time. A main a umption of that theoretical paradigm i that (1) the diffu ion 

process is linear and (2) different groups adopt innovations at different points in time. 

The width of adoption that can de cribe how widespread a technology is within a country 

is largely ba ed on individual factor . Thus, audience variables are critical for explaining 

levels of Internet adoption. In particular, demographic factors uch a personal income, 
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and educational level, and attitudinal factors such as cosmopoliteness and innovativeness 

have been identified as important in the diffusion of innovations model. 

According to diffusion of innovations, external factors are also important for 

Internet adoption in developing countries. These include government policies and the 

existence of prior technologies. Multiple technology components are critical in the case 

of the Internet, as the above discussion of interactive and cluster innovations shows. 

Therefore, government policies and political environment as well as technological 

infrastructure can be used as predictors for Internet adoption. 

The nature of interactive communication technologies and the Internet in particular 

requires us to draw from a multidisciplinary theoretical framework to explain variations 

in adoption (Lin, 1998). Several basic sets of factors have emerged in the growing body 

of new media technologies literature as predictors of country level Internet adoption. 

These are economic factors, political climate and policy factors, technology and 

infrastructure, audience characteristics, and cultural factors . This study proposes a 

conceptual framework including the afore mentioned five areas to explain Internet 

adoption at the societal level. 

While certain prerequisites exist that affect adoption of new technologies, it is a 

difficult task to pinpoint exactly what drives Internet diffusion into different countries. 

Most studies to date have shown that the country's economic development plays an 

important role. The next section reviews literature on Internet adoption and economic 

development. 

Economic Factors 

The argument exists that innovations are borne as a result of scientific discoveries. 

Some scholars have argued against this proposition, however, saying that the rate of 
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technological progre does not tern directly from basic cientific discovering (Romer, 

1999). Rather, "it is the incentives created by the market that profoundly affect the pace 

and direction of economic progress" (Romer, 1999). Logically, then, technology growth 

is fa ter when the e incentive are stronger. Many scholar have argued that busine s 

incentives and potential market determine whether a new technology is introduced or not 

in the first place (Romer, 1999; Sale, 1999). Malecki (2001), for example, contend that 

commercialization has been the main catalyst for the development and growth of Internet 

technology. 

The mo t evident predictor of Internet penetration in a country is probably the level 

of economic development (Arnum & Conti, 1998; Bazar & Boalch, 1997; Elie, 1998; 

Hargittai, 1999; Wolcott et al ., 2001). The country ' economic ituation has a direct 

effect on Internet adoption. Studies have consistently detected a strong positive 

correlation between the level of economic development and Internet use in a country 

(Arnum & Conti, 1998; Clarke, 2001 ; Elie, 1998; Gunarante, 2001; Hargittai , 1999; 

Kii ki and Pohjola, 2001). Using World Bank data and cla sification, Figure 3 show the 

uneven distribution of Internet hosts across countries with different income level . 

In addition to empirical data, previous re earch al o shows that countries that are 

better off economically tend to have higher Internet penetration. Bazar and Boalch (1997) 

contend that capital (economic re ources) are crucial for adoption of the Internet in 

developing countries. Richer countries in general have more re ources to put into the 

service ector of their economies, which includes the information technologies (IT) sector 

(Elie, 1998). Previou re earch has al o supported the assumption that richer countries 
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have more telecommunications networks and higher media penetration overall (Maherzi, 

1997). 

Internet Hosts by Income Regions 
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Figure 3-1. Internet hosts across income regions. Source: World Bank, 2000. 

Bazar and Boalch (1997) examine Internet diffusion within developing countries' 

context. They define five categories that can be seen as prerequisites for Internet adoption 

in developing countries: national/organizational needs and opportunities in place (this 

concept is related to the nation's vision of the future and relative advantage of the 

country); technology (including infrastructure and Internet technology itself); necessary 

skills and people to introduce the innovation; capital (economic resources) ; and finally 

good management of the technology adoption and diffusion process. Again, they contend 

that economic resources are critical for Internet adoption at the societal level (Bazar & 

Boalch, 1997). 

One of the few studies on Internet growth in the post-communist countries focuses 

on Internet use in enterprises within the countries (Clarke, 2001). Thus, the unit of 
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analysis is the individual enterprise and the dependent variable in the econometric model 

is whether or not an enterprise has access to the Internet. The main question that the study 

addresses is how enterprise ownership and foreign competition affect Internet access in 

the region. The sample includes 2,999 enterprises from Eastern Europe and Central Asia 

and uses the WBES database of the World Bank (Clarke, 2001). The main conclusion of 

the study is that foreign ownership of enterprises positively affects Internet growth. In 

addition, the results suggest that enterprises in smaller countries with higher income 

levels and larger urban populations are more likely to be connected to the Internet 

(Clarke, 2001). 

Most studies of cross-country Internet adoption to date show that national income 

level is an important determinant. Elie (1998) and Hargittai (1999) find a strong 

correlation between Internet penetration in a country and per capita income. Hargittai 

(1999) examines how four country-level indicators affect Internet connectivity among 

OECD members. She includes the economic situation of the country (measured by GDP 

per capita) as well as education level, legal environment (regarding communication 

technologies) as well as infrastructure to explain differences in Internet connectivity. The 

GDP per capita is the strongest predictor in her model: it explains 38 percent of the 

variation. Rodriguez and Wilson (2000) also use GDP per capita as a predictor of ICTs 

use, as measured by and Index of Technological Progress (ITP). They find a strong 

positive correlation between ITP and GNP PPP, also arguing that richer countries make 

more technological progress over time than poorer countries. 

Clearly, GDP or other macroeconomic indicators can be used as predictors of 

Internet adoption in a country. This is also a logical variable since it translates individual 
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income, which has been identified as important in the diffusion of innovations paradigm, 

to the country level. 

Kiiski and Pohjola (2001) look at cross-country diffusion of the Internet using the 

Gompertz model of technology diffusion. Thus, their model is longitudinal and their 

dependent variable is the rate of change in the number of Internet hosts from 1995 to 

2000. Their sample includes 23 OECD countries, similarly to Hargittai (1999). Their 

study concludes that the best predictors for adoption are GDP per capita and Internet 

access cost. 

Some researchers, however, find no relationship between national income and 

Internet penetration. Surprisingly, the parameter for income per capita is statistically 

insignificant in a recent study at the World Bank (Dasgupta et al., 2001). Thus, the 

researchers conclude that economic development does not have a strong influence on 

Internet intensity. They extend this conclusion by noting that the disparity in Internet use 

is just a reflection of the "long-standing disparity in telecommunications access" between 

developed and developing countries (Dasgupta et al., 2001 , 6). One possible explanation 

for this finding is that income and teledensity (telephone penetration per capita) are 

highly correlated and when one of them is included, the other does not appear to have an 

effect. However, there is no information on the bivariate correlations among the 

predictors given in the study. 

Another economic variable that is clearly related to Internet use is price of Internet 

access. Petrazzini and Guerrero (2000) argue that there is an inverse relationship between 

price of Internet connection and Internet use. They find that once the price of leased lines 

and of tariffs for local calls in Argentina has been reduced, Internet growth increases 
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dramatically. Higher Internet prices are generally indicative of more restrictive 

telecommunications policies. They also present a barrier to Internet use of lower income 

demographic groups. However, the price of Internet access in the post-communist 

countries is not available; neither is any other synchronized country-level data on 

governmental policies regarding Internet access. 

In addition to price of Internet connection and basic macroeconomic indicators, the 

size of the service sector of the economy has also been found an important factor for IT 

diffusion (Elie, 1998). The size of the service sector of the economy, however, is 

typically related to national income. Countries with higher per capita income tend to have 

bigger service sectors (World Bank, 2000). 

When comparing some Western European and some Eastern European countries, 

Elie (1998) finds that Internet penetration differs from what would be expected only on 

the basis of macroeconomic indicators, however. Economically highly developed 

countries of Southern and Central Europe (such as France, Germany, Italy, and Spain) 

have lower Internet usage levels than predicted on the basis of their GDP levels (Forrester 

Research, 2000). On the contrary, the Internet seems more "developed" in the 

economically less advanced Eastern European countries of Slovenia, Czech Republic, 

Hungary, Slovakia, and Poland. 

Amum and Conti (1998) note a similar discrepancy. When calculating Internet 

ratio2 per country, they show that France and Estonia are very close to each other in their 

Internet penetration. Similarly, Estonia and Slovenia were ranked higher than Hong 

2 Instead of using the conventional measures of Internet hosts or Internet users per I 0,000 people, Arnum 
and Conti measured Internet penetration per country as what they caJled an Internet ratio. The Internet ratio 
formula used in their study is: (Internet Hosts+ Domains+ Web Pages)/ Population. 
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Kong, Portugal, and Greece, in terms of their Internet ratio (Amum & Conti, 1998). The 

study also concludes that several countries with relatively high levels of economic 

activity--for example, Saudi Arabia, Oman, Venezuela, and the U.A.E.--have surprisingly 

low levels of Internet activity (Amum & Conti, 1998). These results suggest that 

although economic factors are important, there is more at stake in the case of Internet 

adoption at the societal level. 

Political Climate and Policy 

Economic indicators by themselves cannot fully explain the diffusion of interactive 

communication technologies, such as the Internet. Even among rich countries, there is a 

large amount of variation in Internet penetration (ITU, 2000). A study focusing on the 

Organisation for Economic Cooperation and Development (OECD) members concludes 

that GDP by itself explains less than 40 percent of the variation in Internet connectivity 

(Hargittai, 1999). Other studies have indicated the importance of the political stability of 

a country on its overall development and adoption of new technologies (Berg-Schlosser 

& Siegler, 1990). Clearly, political instability will present an obstacle to fast Internet 

diffusion. A good example to support this claim is Rwanda, a country with serious 

political conflict in recent years. The most recent data from the World Development 

Report of the World Bank show that Rwanda has practically zero Internet usage (World 

Bank, 2000). 

The democratization level of the country has been suggested to be an important 

predictor of Internet usage. Studies show some evidence that political freedoms are 

positively related to Internet use (Daly, 2000; Norris, 2001; Rodriguez & Wilson, 2000). 

Rodriguez and Wilson (2000), for instance, argue that a national democratic system is 

critical in the adoption of information technologies such as the Internet. They underscore 
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the significance of democratic rights and civil liberties for the creation of a climate where 

information and communication technologies (ICTs) can be easily adopted (Rodriguez & 

Wilson, 2000). Most accounts show a reverse relationship: countries with restricted 

political and civil liberties tend to have lower Internet usage levels, while democratic 

societies tend to encourage Internet growth. 

Rodriguez and Wilson (2000) measure technological progress as a combination of 

TV sets, mobile phones, personal computers, Internet hosts, and fax machines. Their 

study shows the following four factors are critical for national technological progress: a 

climate of democratic freedoms that facilitates the adoption of ICTs; rule of law and security 

of property rights; investment in human capital; and finally low levels of government 

distortions. Interestingly, they found that a transition from the least free stage to a higher 

stage of civil liberties led to an increase in growth rate of technology of 18 percentage 

points (Rodriguez & Wilson, 2000). They also claim that "developing countries that 

successfully innovate and diffuse ICTs are able to open their political systems as well as 

their investment and commercial institutions" (Rodriguez & Wilson, 2000, 28). It seems 

that the relationship between Internet use and political freedoms may be circular. 

Another study testing the relationship between democracy and Internet use shows 

that Internet penetration was highly correlated with higher political freedoms and 

democratization levels (Norris, 2001). Norris (2001) also argues that Internet adoption 

within a national context is generally affected by two broad factors: (1) socioeconomic 

development and (2) democratization. Empirical testing showed that national level of 

democratization is highly correlated with a New Media Index (Norris, 2001). When 

J 
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controlling for income levels, however, democratization becomes insignificant (Norris, 

2001). 

One way of measuring democratization is by looking at the level of civil liberties 

(Pritchett & Kaufmann, 1998; Rodriguez & Wilson, 2000). Definitions of civil liberties 

vary. One organization that has consistently studied the level of civil liberties around the 

globe is the Freedom House. Their civil liberties ranking focuses on several areas, 

including freedom of expression and belief, independent media, freedom of assembly and 

demonstration, rule of law and human rights, and personal autonomy and economic rights 

in the country. The Freedom House civil liberties ranking emerges as the best proxy for 

democratization and will be used as a predictor in this study. 

In addition to democratization, government effectiveness can also directly impact 

the rate of adoption of new technologies such as the Internet. Previous studies have 

shown that the role of government is crucial in the early stages of Internet adoption 

within a country (Bazar & Boalch, 1997; Lin, 1993). Lin (1993) argues that the American 

government, for example, has played a critical role in the development and growth of the 

Internet in the United States. National government policy has been critical for Internet 

growth in Latin America and Western Europe as well (Petrazzini & Guerrero, 2000; 

Tanner, 1999). 

Policies are directly related to the political climate in a country (Godwin, 1998). A 

study of cross-country Internet diffusion includes policy and urbanization variables in 

addition to income to explain diffusion levels (Dasgupta, et al., 2001). Hargittai (1999) 

finds a strong explanatory power in policies regarding the telecommunication sector in 

her study of Internet connectivity among the OECD countries. Those countries that have 
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allowed free competition or even some degree of competition have a higher level of 

Internet penetration than countrie with telecom monopolies other things being equal 

(Hargittai, 1999). 

Kiiski and Pohjola (2001) al o include competition in telecommunications 

(measured as existence of some form of competition in telecom markets) as a predictor of 

Internet use. However, competition in their model is not found to be ignificant, in 

contrast to Hargittai (1999). One possible explanation is that they use both competition 

and access price in one regre ion model. That combination can be redundant a the two 

variables are likely to be correlated. Typically there will be an inver e relationship: more 

competition will bring lower prices and vice versa. 

Other researchers have also claimed that it is critical to take into account 

government policies when trying to examine levels of Internet adoption (Petrazzini & 

Guerrero, 2000; Sallai, 2000; Wolcott et al., 2001). Thi i especially important in the 

post-communist countries, which have been undergoing major political tran formation 

have been trying to open up their telecommunication markets only ince the early 1990s. 

There is no doubt that government policies impact the pace of new technology 

adoption. Change in the telecommunications industry in the 1970s and in the 1980s in 

particular have re ulted in the introduction of privatization and liberalization policies in 

many countries around the world (Bauer, 1994; Gruber, 2001). We tern European nations 

undertook a major shift toward telecom liberalization in the 1980 . Bauer argue that 

three main factors contributed to this shift: innovative equipment re ulting from rapid 

technological changes; demand for customized and specialized telecommunications 

services; and desire by the large telecom equipment providers to enter foreign markets. 
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It is important to understand the significance of national policy for the creation of 

supportive Internet environment. Specifically, government support is needed to make the 

Internet affordable for the population at large (The Internet' s new borders, 2001 ). A 

competitive telecommunications market becomes critical not only for the development of 

e-business, but for making the Internet more accessible to people. A World Bank report 

(1999) finds that telephone networks expand much faster in those countries that have 

privatized their telecommunications market. Even if the telecom operator is a privatized 

monopoly, it is claimed to be better than a state monopoly operator. Clearly national 

policies in the telecommunications sector are important and need to be considered in the 

study of country-level Internet adoption. 

Government policy is found significant in a study of national computer imports. 

Caselli and Coleman (2001) examine cross-country technology diffusion by looking at 

the determinants of computer imports. Their study suggests that computer adoption is 

related to policy: higher levels of trade openness towards the OECD positively affect the 

number of computers in this case. The results also show that income per worker, 

investment per worker, and secondary education are significant predictors. All of these 

factors are positively related to computer adoption. The study also finds that computer 

adoption is negatively affected when having a large government share in GDP as well as 

large share of agriculture in GDP (Caselli & Coleman, 2001). 

Privatization and liberalization policies directly affect the price of 

telecommunications devices and services. Prices have been claimed to be higher in 

countries with monopolistic telecommunications markets (Horvath, 2002; Jamison, 1995; 

Ryan, 1997). Fish (1998) underscores the importance of privatization and liberalization in 
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the post-communist world in explaining, at least in part, the relative differences across 

these countries (Fish, 1998). 

Previous research shows that in general there are several stages in 

telecommunications reform. At the first stage typically we observe privatization of the 

incumbent state-owned telecom operator. At the second stage, competition in the telecom 

market is introduced. General, it has been found that competition is more beneficial to the 

consumer of telecommunications services. 

Fish ( 1998) examines the power of privatization and liberalization combined as 

determinants of the long-term economic reform in the post-communist countries. These 

two sets of policies are important not only for the success of the economic reform in the 

region, but also for the facilitation of telecommunications development and restructuring 

from a centralized model to an open-market model. Paltridge (2000) argues that 

liberalization in telecommunications facilitates Internet development. Internet access 

prices are important factors as suggested by the vast variability in Internet usage across 

the OECD group (Paltridge, 2000). 

Sometimes privatization needs to be preceded by the adoption of a clear-cut 

regulatory framework in the country (Wheatley, 1999). Wallsten (2002) argues that 

institutional reform and regulations need to be in place before the telecommunications 

firm is privatized in order to have a positive effect. In other words, he recommends 

having regulation first and then subsequent privatization in the telecommunications sector 

in any country. 

It is critical to include the level of privatization when studying Internet penetration 

in the post-communist countries (Estache et al., 2002, Kuentzel et al., 2000; Maddock, 
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1997). Privatization has been a difficult proce sin the tran ition from centralized tate 

economie to market-based economies in those countrie (Ellis, 1999; Fi h, 1998; 

Go pie, et al., 2000; Gulya , 1998; Hoel chner, 2000; Jasinski, 1997; Papir & Ole zak, 

2000; U DP, 1999). As Bauer argues (1994), the po t-communi t countrie "often have 

to create very favorable conditions for infrastructure ervice providers ... to succeed in 

the attraction of foreign inve tment capital and technology." Lari (2000) under core the 

importance of both financial and non-financial aid that international in titutions need to 

provide for Eastern European countries. This need is e pecially acute in the area of 

telecommunications (Lari, 2000). In addition to attracting foreign capital, privatization in 

the telecommunications sector is also very important for competition and Internet growth 

in general (Gulya , 1998; Sallai, 2000; Sokolov & Goldenstein, 2000). 

As Maddock (1997, 166) points out, "Eastern Europe has followed the Latin 

American model by relying on liberalization to achieve reform but ocial and political 

disruption ha meant that the potential gains have not yet been achieved." In all po t

communist countrie , the main telecommunications operator used to have a trong 

monopoly in the domestic market. In the pa t, the incumbent telecommunication 

operator often erved as a tax collector and regulator (Canning, 1997; Maddock, 1997; 

Michalis & Takla, 1997; Xavier, 2000). The pricing structure was distorted by cro 

subsidies where dome tic call were artificially kept at a lower price, which wa 

compensated for most often by high international tariff . 

Campbell (1995), in hi overview of the telecommunication indu try in the former 

Soviet Union, makes several ob ervations, which are generally true for the re t of the 

Soviet bloc. He note that the control of the Po t, Telephone, & Telegraph (PTT) i 
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completely in the hands of the government. The monopoly, he notes, will be rather 

difficult to break as this sector is considered strategically important (Campbell, 1995). 

The Communist leaders did not view information and communications networks as its 

top priority. Campbell (1995, 25) concludes: "The telecoms sector illustrates the general 

problem that it is not that easy to just start over. The old system left a technological and 

organizational legacy that cannot be overcome quickly." The old structures--both 

institutional and physical--will take time to improve and open up even though the Cold 

War is over. 

The telecommunications sector has being undergoing major reforms since then, but 

it has proven to be quite difficult to modernize. Looking at the former Soviet republics, 

Campbell notes that "telecoms policy is a result of what is happening under the general 

processes of privatization, antimonopoly policy, price regulation, and tax policy as much 

as by specific legislation on telecommunications" (Campbell, 1995, 207). Among the 

former Soviet republics, the Baltic states have been most liberal in giving autonomy to 

the telecom operator. Ukraine and Belarus, on the other hand, show less desire to change 

quickly. The reforms in these countries have been slower (Campbell, 1995). Central and 

Eastern European countries are trying to get closer to the regulatory framework of the 

European Union with their telecom legislation. The process of liberalization of national 

telecom markets is going faster in these five countries: the Czech Republic, Estonia, 

Hungary, Poland, and Slovenia (Bruce, 1999). However, there are different degrees of 

progress not only across the region, but also across these countries. 

Dasgupta et al. (2001) show the importance of policy, measured as the degree of 

private sector competition in a study of cross-country Internet diffusion. However, this 



65 

mea ure does not directly capture the level of openness in the telecommunications sector 

in particular. Thu , the policy variable in this study can be que tionable, even though it 

shows the expected direction of impact on Internet use. In addition, the policy index used 

in the tudy i ba ed on data from 1995 while the rest of the variable are from 1990. This 

is another shortcoming of the policy predictor. This is a case in point that it is very 

challenging to find a good mea ure of national policie , e pecially a they relate to 

Internet development. 

Indeed, it is difficult to measure the recent liberalization and privatization policies 

in the post-communist countrie . It can be argued that the overall level of market 

openness within a country i reflected by the level of economic freedom, so the 

Economic Freedom index of the Heritage Foundation could have been used. However, a 

noted about the Da gupta et al. study (2001), this can be misleading because if a country 

ha adopted liberal economic policie overall, its policie in the telecommunication 

sector could still be very restrictive. Thus the level of privatization in telecommunications 

pecifically need to be u ed, when data permit, to explain Internet adoption level . 

Privatization by itself, however, may lead to negative result in ome cases. 

Wall ten (1999) examined the effects of competition, privatization, and regulation in the 

telecom market in a number of African and Latin American countries. He found that 

when regulation i introduced with the privatization reform, the effect tend to be 

po itive. Again, regulation is also an important aspect of telecommunications reform. 

This study, however measure only one a pect of telecommunication reform--telecom 

privatization, which is only the first stage in the liberalization proce s. Future studies 
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should try to incorporate not only privatization, but also completion and regulation 

variables, whenever possible. 

Technology /Infrastructure 

Hargittai (1999, 705) notes that "existing telecommunication facilities may be 

crucial for understanding variation in the spread of the Internet." Bazar and Boalch 

( 1997) identify technology as one of five determinants Internet adoption in developing 

countries, in addition to economic resources, needs and opportunities, necessary skills 

and people to introduce the innovation, and finally good management of the diffusion 

process. They position technology to include not only Internet technology itself, but the 

general infrastructure within the country (Bazar & Boalch, 1997). 

Arnum and Conti ( 1998) argue that " [ w ]hat TV was to the second half of this 

century, what the telephone and the paved road were to the early 20th century, and what 

the railroad was to the 19th century, so too is the Internet to the current generation." 

Arnum and Conti ( 1998) relate the speed of adoption of new technologies to the prior 

existence of other infrastructure. They conclude that the Internet is more popular in 

countries that have long-established infrastructures for communications and 

transportation. Western European countries then will be more likely to have higher 

Internet adoption rates, as they have historically had widespread networks of 

transportation, communications, and other technological infrastructure. 

Daly (1999) emphasizes that infrastructure in general varies widely across regions 

of the world. Since existing infrastructure significantly affects Internet adoption in a 

country (Arnum & Conti, 1998; Bazar & Boalch, 1997; Elie, 1998; Gulyas, 1998; 

Hargittai, 1999; Lin, 1998; Sadowsky, 1993), variations in Internet use are to be 

expected. Gulyas (1998) argues that a modern telecommunications network is a basic 
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requirement for a society to become an information society. Elie (1998) contends that the 

existence of a telecommunications network is critical for Internet adoption. Sadowsky 

( 1993) discusses the substantial physical and capital investment required to build Internet 

infrastructure before a country can benefit from the Internet. He adds that the 

infrastructure in many developing countries is inadequate for more advanced network 

activities (Sadowsky, 1993). 

In the former Soviet bloc, telephone infrastructure is generally inferior than the one 

in place in Western European countries. Looking at the ex-Soviet republics, Cambell 

( 1995) notes that the telephone infrastructure in those countries is outdated and, therefore, 

the quality of service is low. He says: "Old-fashioned and worn-out switching equipment 

meant bad connections" (Cambell, 1995, 25). 

Kiiski and Pohjola's study (2001) shows that infrastructure variables are critical for 

the increase in the number of Internet hosts per capita. Specifically, per capita telephone 

lines and number of PC's are included in their estimation (Kiiski & Pohjola, 2001 ). The 

researchers note that both telephone lines and PC's are strongly related to GDP so they 

may have a somewhat indirect effect on cross-country Internet diffusion. However, no 

partial correlations are provided. 

One way to measure the existing telecommunications infrastructure in a country is 

telephone penetration (teledensity). Telephone infrastructure has been traditionally used 

in studies on Internet penetration (Clarke, 2001; Elie, 1998; Guillen & Suarez, 2001; 

Hargittai, 1999; Kiiski & Pohjola, 2001). The analytical framework proposed here will 

use telephone density as an infrastructure indicator, but will also include mobile phones 

in addition to residential phones. 
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Jupiter Research (2001b) projects a significant global increase in the number of 

mobile Internet users. In the developing world in general, mobile phones seem to play an 

important role. In some African countries, the number of mobile phone subscribers 

surpasses those that use residential phones. Interestingly, Uganda has more mobile phone 

customers than fixed telephone customers as of July 1999 (Minges, 2001). The popularity 

of wireless is evident in the Latin American region as well. Research shows that there is 

an emerging audience in Latin America which will access the Internet only or primarily 

from a mobile phone (Jupiter Research, 2001). The growth of the mobile telephone 

market in Eastern European countries has served as a major incentive for 

demonopolization of telecommunications service overall (Oaca, 2000). 

It is true that Internet usage is dependent on phone line availability and also on 

computer availability. Clearly, to connect to the World Wide Web one needs to have a 

personal computer in the first place. Yet lack of data prevent us from using number of 

computers per capita as an independent variable in this study. Also, even though the 

association between Internet users and number of computers is relatively clear, the 

direction of causality between the two variables is not so obvious. 

Another question that may arise is why not include cable infrastructure to account 

for broadband Internet users. Broadband use in the post-communist countries is very 

limited. Even in Western Europe, broadband Internet has not become very popular 

(Pastore, 2002). Pastore notes that Western European countries are not yet ready to go 

broadband. Specifically, the number of broadband users of all Internet households is 

about eight percent in France, nine in Germany and a very low two percent in Britain 

J 
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(Pastore, 2002). In the post-communist countries, it will be quite a while before 

broadband technology becomes available nationwide. 

Audience Characteristics 

Research to date has focused more on the supply side rather than the demand side 

when examining Internet diffusion within countries (Lamberton, 1997). Researchers have 

attempted to answer the question what demographic and attitudinal characteristics affect 

Internet adoption. Diffusion of innovations (reviewed above) shows that innovators and 

early adopters typically have higher socio-economic status, are better educated, more 

cosmopolite, and technologically savvy (Atkin et al., 1998; Rogers, 1995). 

Audience characteristics affect Internet adoption in several ways then. First of all, 

education has emerged as a major determinant of Internet adoption both at the individual 

and country level. The higher the education level of the general population, the more 

likely people are to adopt new media technologies such as the Internet (Caselli & 

Coleman, 2000; Hargittai, 1999; World Bank, 1999). Lack of adequate education, on the 

other hand, can impede Internet diffusion. El-Nawawy (2000), for example, sees 

education as the primary deterrent to Internet growth in the case of Internet adoption in 

Egypt. 

Caselli and Coleman (2000) contend that the choice of technology is driven by the 

human capital in a country. They conclude that countries that have more skilled labor 

adopt technologies that efficiently use that labor, which in tum leads to more capital. In 

contrast, countries with more unskilled labor adopt "less sophisticated" technologies and 

accumulate less capital as a result (Caselli and Coleman, 2000). Press et al. (1998) note 

that there are several determinants of Internet adoption, including the existing 

telecommunication infrastructure, financial resources as well as human capital . The 
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characteristics of the human capital then can be seen as drivers of or barriers to Internet 

adoption. 

Kiiski and Pohjola (2001) examine cross-country diffusion of the Internet using the 

Gompertz model of technology diffusion. They include educational level as one of the 

predictors in their study (Kiiski & Pohjola, 2001). Surprisingly, education does not show 

statistical significance. This could be due to lack of variation across the countries, as they 

examine only OECD members. Another possibility is that years of schooling is not the 

best education variable to be used as a predictor of Internet adoption. Both of these 

explanations could be true because when the regression analysis is replicated on a world 

sample of countries and education is measured by university attendance, it becomes 

significant. 

College education is critical in the new communications era. According to the 

World Bank, basic education is important overall, but "new, information-based 

technologies are more demanding in skills for diffusing, interpreting, and applying 

knowledge" (World Bank, 1999, 42). The report additionally notes that "countries at or 

near the technological frontier need strong tertiary education and research institutions to 

compete in the creation of new knowledge" (World Bank, 1999, 42). 

English language proficiency is another important factor for Internet adoption since 

the World Wide Web is still dominated by English-language Web sites (Global Reach, 

2000),3 even though projections indicate that Chinese will become the dominant Web 

language by 2007. If more users speak English within a country, they are more likely to 

search for the predominantly English-language Web content. Sadowsky (1993), for 

3 
Even though the domination of the English language is expected to wane, it was still by far the 

predominant online language at the time this study was conducted. 
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example, argues that the ability to find online content is critical for Internet popularity in 

developing countries. Interestingly, the rapid growth of Internet use in Bolivia has been 

connected to the increa ed Spanish-language online content (Minges, 2001). English 

language fluency facilitates not only content retrieval, but also computer and oftware 

usage.4 

Wallraff (2000, 61) contends that "most people like new technology better when it 

speaks their own language." Even though the English language has achieved a global 

status, the proportion of English-speaking people is expected to shrink to less than five 

percent in 2050. (Wallraff, 2000). 

Ca elli and Coleman (2001) include the fraction of the population who speak 

English as a predictor of computer adoption. They test for the effects of English or 

European language skills of the population. The language variable in this study is defined 

a the proportion of those who speak English as a first language (Caselli & Coleman, 

2001). The results of their tudy, however, show that fluency in English is not statistically 

significant. 

Hargittai (1999) defines "human capital" as related to Internet usage to include 

educational level and English language proficiency. The addition of human capital 

significantly improves the fit of the regression model. Hargittai (1999) finds that 

education is po itively correlated with level of Internet adoption (i.e., the higher the 

educational level in the country, the higher its Internet connectivity). On the other hand, 

lower education levels may prevent mass adoption of the Internet. 

4 
Most computer commands, instructions, and help files are in English. 



72 

Similarly to Hargittai (1999), Kiiski and Pohjola (2001) include English language 

proficiency in their model. Hargittai's study hows no ignificance for the Engli h

language variable. Even more unexpectedly, the English language variable in the Kiiski 

and Pohjola (2001) analysis ha a negative sign. It could be inferred that at thi stage of 

adoption among the OECD group of countries, Engli h language i not a significant 

factor. 

The framework propo ed here define audience factors as including both 

educational level and level of English language proficiency. If data permit, both will be 

u ed as predictors for the level of Internet penetration in the post-communist countries. 

The e are the two mo t important audience characteri tic identified in current literature 

on new communication technologies adoption. 

Cultural Factors 

Finally, it ha been argued that culture affect Internet adoption in a country (Elie, 

1998; Maitland, 1998). Elie gives the example of European and Asian former Soviet 

republic , claiming that GDP and telecommunication infrastructure cannot explain the 

differences in their Internet po itions. Maitland (1998) argues that culture should be 

included as an explanatory variable of the adoption of interactive technological 

innovations, such as the Internet. She argues that adding cultural differences make the 

understanding of Internet diffu ion across countries more robust (Maitland, 1998). 

Researchers acknowledge that the construct of culture is very complex (Jones, 

1997; DiMaggio, 1997; Sondergaard, 1994; Tayeb, 1994). Writing in Britain in the late 

1950 , Raymond William conceptualized one of the fu t definition of culture. He 

wrote: "Culture is ordinary: that is the first fact. Every human society has its own shape, 

its own purpo e , its own meanings. Every human society expresses these, in in titutions, 



73 

and in arts and learning" (Gray & McGuigan, 1997, 6). Broadly defined, culture refers to 

the values, religious beliefs, ethics, institutions, customs, and traditions shared by a group 

of people. Thus, cultural traits are innate to all individuals living in a social system. They 

are embedded and transparent within the culture. 

DiMaggio (1997) among others points out that culture is a very complex concept. 

Sociology and psychology researchers have looked at various dimensions of culture and 

cognition. DiMaggio (1997) suggests that culture is fragmented across groups. The move 

from understanding culture as a unified to fragmented phenomenon "makes studying 

culture much more complicated" (DiMaggio, 1997, 265). 

Hofstede (1980), however, sees culture as cohesive and manifested in national 

societies where people within the country share certain beliefs and attitudes. This 

conceptualization supports Williams' definition of culture (Gray & McGuigan, 1997). 

Culture then exists at the societal level as an aggregate of individuals' shared beliefs and 

attitudes. 

Hofstede (1980) developed four dimensions to measure differences across 

cultures: power distance, uncertainty avoidance, individualism and collectivism, and 

masculinity and femininity. The cultural dimension which relates to the adoption of new 

media and the Internet is uncertainty avoidance (Hofstede, 2001). Broadly defined, 

uncertainty avoidance is "the extent to which the members of a culture feel threatened by 

uncertain or unknown situations" (Hofstede, 2001 , 161). It follows that countries with 

higher uncertainty avoidance would be more resistant to the adoption of the Internet 

compared with low uncertainty avoidance countries. 
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Katchanovski (2000) examines the influence of culture on economic growth in the 

post-communist societies. He concludes that cultural differences do affect growth both 

directly and indirectly. Katchanovski (2000) derives a cultural index on the basis of five 

aspects of culture. His factor analysis identifies one factor consisting of civil society 

index, religion, historical experience, and business index, which is labeled Western 

Culture Index. The addition of cultural variables improves the fit of the regression model, 

with the Western Culture variable showing the highest standardized regression 

coefficient. 

Domanski (2000) looks at religion and its effects on modernization in Eastern 

Europe. The results of the study show a correlation between religiosity and social 

stratification. It is clear that different religions are dominant in the different countries. 

Based on 1993 data from six Eastern European societies, Domanski (2000) argues that 

Poland is the most religious and the Czech republic the least religious of those. The level 

of religiosity across all post-communist nations is expected to vary even more. 

Cultural traits have been given as an explanation for differences in Internet 

adoption among Western European countries (Forrester Research, 2000). Several studies 

support the argument that culture influences the diffusion of technology in a country 

(Maitland, 1998; Rey, 1998). Some studies divide Western European countries depending 

on their geographic location (Beilock & Dimitrova, 2003; Kiiski & Pohjola, 2001). Kiiski 

and Pohjola (2001) include a dummy variable for OECD countries depending on whether 

they are located in southern or northern Europe (N=23). Beilock and Dimitrova (2003) 

regress Internet usage rates against the percent of Roman or Orthodox Catholics in each 

Western European country. Interestingly, these cultural variables show statistical 
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significance in both studies. In fact, the model fit improves once the regional dummies 

are added in the Kii ki and Pohjola study (2001) . Therefore, they conclude that there are 

certain cultural factors that play an important role in the process of Internet diffusion. 

Drawing from diffusion of innovations, Maitland offers five propositions how 

culture can influence the adoption of interactive technologies at the country level. 

Maitland position gender equality as a ocial norm. Interestingly, he argues that the 

diffusion of interactive networks, such as the Internet, will be higher in countries with 

higher gender equality. Maitand ( 1998) extends the notion of "cosmopoliteness" from 

diffusion of innovations to the country level. Basically, she suggests that openness of 

society can be measured by the country's ethnocentrism, and that cultures low in 

ethnocentrism will begin the diffusion of interactive networks earlier. This argument has 

been upported by others as well (Rey, 1998). The way of measuring countries' 

ethnocentrism can be problematic, however. 

Religion is an important part of culture. In a study of economic reform in the post

communist world, Fish (1998) includes religion as a determinant. Fir the uses three 

categories for religious affiliation, but his ANOV A comparison of means indicates that 

there is, in effect, no statistical difference between the Muslim/Buddhist and Eastern 

Orthodox group. The analysis shows that the number of religion categories can be 

reduced to two, namely the Catholic/Protestant countries as group 1 and the 

Muslim/Buddhist and Eastern Orthodox countries as group 2 (Fish, 1998). Western 

Christianity arguably show imilarity with Western culture/ ocieties. The results in the 

Fish (1998) study, however, how no effect of religion on economic growth. 
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The fifth dimension of our Internet diffusion model will be cultural factor . These 

will be represented by dominant religious composition of the population. Incorporating 

this variable with a focus on the three dominant religion also allows for measuring a 

particular aspect of culture--We ternization--though the We tern Christianity variable. 

Conceptual Framework 

The diffusion of innovations literature reviewed above posits that diffu ion i a 

linear process. It identifies several individual characteristics that are critical for Internet 

diffusion, namely income, educational level, cosmopolitene and innovativeness traits. 

The income and education levels of the audience are critical in the adoption process. 

Diffusion of innovations research also shows that externalities are important for Internet 

adoption in developing countries. Government policy and preexi ting technology are 

among the determinants identified in diffusion of innovations literature. 

New media technologies research, too, supports the notion that the political climate 

and technological infrastructure are critical for Internet use. Past research suggest that 

economic factor remain one of the most significant determinants of Internet adoption at 

the country level. New media technologies studies also show that audience characteristics 

(human capital) as well as cultural factors play an important role in the diffusion process. 

Thus, a multitude of factors emerge a significant for the Internet diffusion process 

at the societal level. The five ets of factors identified in diffusion of innovations and new 

media technologies literature constitute the conceptual framework used in thi study. 

They are: 

1. Economic factors 
2. Political climate and policy factors 
3. Technology/Infrastructure factors 
4. Audience factors 
5. Cultural factors 
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This five-dimensional analytical framework for the study of Internet adoption at the 

country level is proposed and tested in this dissertation. Specific variables pertaining to 

each set of factors are described in the following chapter. 

Further Thought 

Rogers posits that innovations have the following five attributes: relative advantage 

(whether the innovation is better than previous ones), compatibility (whether it is 

compatible with previous technologies), observability (how hard it is to use the 

innovation), trialability (whether a person can try out the innovation), complexity (how 

difficult it is to use it) and observability (whether the results of the innovation are readily 

observable). He adds reinvention as the sixth additional attribute. Reinvention refers to 

cases when an innovation is used in a new way/for completely new purposes. 

These six innovation attributes and the five dimensions identified here interplay 

with each other. The framework proposed above includes economic, political climate and 

policy, technology/infrastructure, audience characteristics, and cultural factors. These are 

conceptualized as country-level determinants of Internet adoption. Below, some possible 

influences on Internet adoption patterns as a result of the interactions between the two 

models are described. 

The Internet is a very complex innovation. It can be used for a number of different 

purposes, ranging from email to data searches to online marketing. The relative 

advantage of the Internet will be higher for people who can see its value as a marketing 

tool or even as a way to market their products abroad. In fact, countries in the lower 

middle income range (such as many of the former socialist republics) may gain more by 

using the Internet for import and export of various goods or services. In other words, the 
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relative advantage of the Internet will be higher for countries with lower national 

incomes, which also tend to be less involved with international trade. 

The Internet is not compatible with almost anything that existed prior to it. That 

means countries with very low Internet may need to have special training programs for 

potential users to show them how the Internet works. Countries with lower GNP levels 

are less likely to spend money on training courses. The combination of lower income and 

lower compatibility will make the adoption process in those countries for the Internet 

slower, compared with innovations with higher compatibility in a country with the same 

income level. 

The benefits of Internet use are readily observable. Messages travel instantly and 

information (usually) is downloaded very fast. Countries with lower income levels, 

however, do not take advantage of higher speed Internet as much as they lack broadband 

technology (ITU, 1999). Thus, the results of Internet browsing, emailing, downloading 

and so on can be a little slower. If the user does not have a basis for comparison though, 

this interaction is unlikely to have an effect on the rate of Internet adoption. The more 

observable the results are to the users, the more likely they would be to go online again in 

the future. 

The trialability of the Internet as an innovation is also likely to affect its adoption. 

If a person cannot try/does not have access to an Internet terminal, they are unlikely to 

adopt it. Again, poorer nations have lower Internet penetration. Especially in rural/ 

remote areas, people have no access to the Internet. Countries with lower national income 

will have less Internet connections/terminals available for public use, which means that 

the potential adopter will have fewer chances to try out the Internet. This means they will 
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be less likely to adopt compared to persons in countries where the Internet is widely 

spread. 

People in more affluent societies tend to have access to more technologies and 

other communication innovations (e.g., personal digital assistants or PDAs). In a way, 

they are more likely to reinvent the Internet from say, just a typewriter or email box, to 

use for online banking. (Online banking, of course, is related to a whole network of 

technologies, software products, bank accounts security and other issues). 

Some governments may adopt policies facilitating Internet penetration, especially if 

they perceive the ability to receive public feedback online as valuable. Thus, the 

relationship here is reversed: those political leaders who see the Internet as a tool for 

encouraging public participation may be more likely to pass legislation that promotes 

Internet adoption. Alternatively, those governments which see the Internet as a threat are 

likely to adopt measures to limit its use. 

As my dissertation proposes, privatization and liberalization policies can facilitate 

Internet development and thus make it more available for people to try. This interaction 

shows that for countries with more favorable market policies, the trialability of the 

Internet will be higher. This interaction is likely to lead to faster adoption rates. Also, if 

the beneficial results of Internet use are obvious for the policy makers, then adoption will 

be promoted by favorable policies. 

People who live in a country with limited communication technologies will see 

more relative advantages of the Internet, as it is likely to be one of the few ways to 

connect with people or get information. People who live in country with extensive 

technological infrastructure will find the Internet more compatible, will have an easier 
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time using the Internet and trying it out in general, will find it less complex and may even 

be more likely to reinvent its use because of their previous experience with various 

technologies. 

Those who can read English will be able to find much more information online and 

thus will perceive the Internet as more valuable. A person who can only read Macedonian 

is limited in the amount of online content he/she can locate compared to another person 

fluent in English. If the person uses the Internet for email only, that will not be a major 

issue, however. 

Arguably, people with higher education levels will see more value in Internet 

information, particularly highly specialized information in their professional areas. In 

addition, more educated people will be more likely to want to have professional contacts 

with others around the world. Thus the Internet with its email and bulletin board 

capabilities can be considered even more valuable. 

A person with higher education is more likely to have used a personal computer 

(PC). Therefore, such people will find the Internet more compatible with their previous 

experiences as opposed to those who have never used a PC. 

Some religions may view the Internet as more valuable than others. More closed 

societies definitely are not as likely to embrace the Internet compared with more open 

societies. Also, societies which have been isolated in terms of information from the 

outside world may see the Internet as fulfilling an acute need--they will then perceive the 

Internet as more valuable. 

Some societies are more open to new ideas and find it easier to adopt new 

technologies. Thus members of more open cultures may find it less complex to use the 
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Internet and also more compatible with their cultural predispositions. Certain cultural 

traits can affect the way people use and come up with reinvention ideas for various 

technologies. 



CHAPTER4 
METHODS 

This chapter outlines the methods for testing the five-dimensional analytical 

framework proposed in the previous chapter. The main research question addressed in 

this study is what factors affect Internet adoption in the post-communist countries. Six 

testable propositions are made. The study aims to identify the most significant predictors 

of Internet adoption and explain a significant portion of the variation in Internet use. 

Operational definitions, data collection methods, and hypotheses are proposed below. 

The method chosen is governed by the primary research question and the nature of 

the data. The research design is described next. 

Research Design 

The literature review identified five sets of factors that affect Internet diffusion at 

the country level. These are economic factors , political climate and policy, 

technology/infrastructure, audience characteristics, and cultural factors. To use these 

factors in a systematic, multivariate analysis, they need to be further defined as specific 

variables pertaining to each set of factors. The operationalization of variables is shown in 

Table 4-1. The study uses secondary data from a number of different sources. Data 

sources and collection methods are provided below. The study employs t-test, multiple 

regression, and Tobit analysis to test hypotheses and examine the significance of the set 

of explanatory variables. Theoretical propositions and statistical procedures for testing 

them follow. 

82 
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f . bl Table 4-1. Definition o vana h es m t e propose d d 1 fin mo e o ternet 1 SlOn. d'ffu . 

T VARIABLE DEFINITION OPERATIONAL NAME DATA YEAR 
y DEFINITION SOURCE 
p 

E 
Internet Individuals Estimated Internet IUR ITU 1999, 

E-- users using the users per 10,000 July z 
u.:i Internet in a people Q 
z particular 
u.:i 
0.. country, per 
u.:i capita Q 

Gross GNP per The total domestic GNP World 20001 

national capita, and foreign value Developme (1998) 
product Purchasing added claimed by nt 

Power Parity residents within or Indicators 
outside the 
country's borders, 
converted to the 
U.S. dollar value of 

u the goods and 
>-I 

~ services which can 
0 be purchased within z 
0 the country in the 
u local currency. u.:i 

Level of Length of Number of years PRIV Privatizatio 1999 

~ privatization privatization of since the incumbent nLink, 

u m incumbent has been privatized, MIGA 

§ telecomrnun telecom either fully or (part of the 
....l ications operator partially World 
0 Bank) 0.. 

Democratiz Level of civil Composite ranking DEM Freedom 1999 
ation liberties based on 14 criteria House 

Teledensity Number of Number of TEL ITU 2000 
residential telephone lines per (1998) 
phones per 1,000 
capita people plus the 

::c: 
number of mobile 

u phones per 1,000 

~ people 

1 Even though the World Development Indicators Report was issued in March 2000, most of the data are 
from 1999 and 1998. 
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Table 4-1. Continued. 
T VARIABLE DEFINITION OPERATIONAL NAME DATA YEAR 
y DEFINITION SOURCE 
p 
E 

t.Ll Education Enrollment of Tertiary percent of EDU World 2000 
t.Ll level college relevant age group, Developme (1997) u z students gross enrollment nt 
s ratio Indicators Q 

~ 
Religion Predominant Two dummy MSL, Fish; CIA 1998; 

religion variables, using WST World 2000 
Eastern Orthodox Factbook; 
as a base: 1 if U.S. State 
Western Christian Department 

~ 
(Catholic or 

CZ:: Protestant) and 0 
;:J otherwise; 1 if 
E-< 
...l Muslim/Buddhist p and O otherwise. 

Data Collection 

The study uses secondary country-level data from a number of sources. It is 

important to underscore that comparative data for the post-communist countries are 

difficult to find . Fish notes that there "exists no reliable cross-national survey" that 

encompasses all post-communist countries (1998, 37). Aggregate data from international 

organizations--notably the International Telecommunication Union (ITU) and the World 

Bank (WB)--are used in this study. Thus, definitions of indicators are drawn directly 

from the original data source. Alternative data sources are also used to cross-check the 

telecommunications data in particular. 

The main data sources as shown in Table 4-1 are: Freedom in the World published 

by the Freedom House; PrivatizationLink of the World Bank; World Development 

Indicators published by the World Bank; and the World Telecommunication Indicators 
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Database publi hed by the ITU. National government sources are also used in case when 

secondary data are not available from the international organizations noted above. For the 

religion variable, the work of Fish (1998) is used as the main data ource and cross 

checked again t the CIA World Factbook and country data from the U.S. State 

Department Web site. Additional sources are noted in the statistical analy i . 

Operational Definitions 

It is critical to determine which potential variable best reflect the broad set of 

factors identified in the literature review. 

Economic variable 

The main economic indicator to be used is per capita income. Gross national 

product (GNP) per capita is the variable chosen in this model. This standardized variable 

is a key indicator of national economic development and allows ea y comparisons across 

countries (Kennedy, 1998). The GNP mea ure includes the total domestic and foreign 

value added claimed by residents as well as net receipts of primary income (both 

compensation of employees and property income) from nonresidents (World Bank, 

2000). GNP i calculated in U.S. dollars, using the Atlas method for conversion. 

However, G P in terms of purchasing power parity (PPP GNP) is more appropriate for 

this study as it reflects the citizen's ability to buy goods and services (Arquette, 2002; 

Beilock & Dimitrova, 2003), such as Internet connection or dial-up services. PPP GNP is 

the U.S. dollar value of the goods and services, which can be purcha ed within the 

country using personal income in the local currency. Thus, an "international dollar has 

the same purchasing power over GNP as a U.S. dollar has in the United States" (World 

Bank, 2000, 13). The income variable will be log-transformed, based on Rodriguez and 

Wilson (2000). 
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A few methodological notes are in order. First, the GNP data for Bosnia and 

Herzegovina and for Ukraine come from the next edition of World Development 

Indicators, using 1999 data--not 1998. Yugoslavia' s GNP data is based on data for 

Macedonia, because of the inherent similarity between the two transition economies. 

Political climate and policy variables 

The political climate is measured by the level of democratization in the post-

communist country, which is demonstrated by the level of civil liberties. Thus, a good 

proxy variable for the level of democratization in the country is the Freedom House 

ranking of the level of civil liberties. This ranking is based on 14 different criteria, which 

include freedom of expression and belief, free and independent media and freedom of 

cultural expression. The Freedom House has collected data on civil liberties within 

countries since 1972. It publishes an annual assessment of the state of freedom within a 

country by assigning a score to each state worldwide. The civil liberties ratings range 

from 1 to 7. A rating of 1 refers to a country considered "Most Free" while a rating of 7 

denotes "Least Free" countries. The scores will be inverted for analysis so that higher 

rankings indicate higher levels of civil liberties in society. The inverted ratings also make 

interpretation of the regression coefficients easier. 

The civil liberties variable is a proxy for the level of democratization in the 

country. In other words, the higher the level of civil liberties, the more democratic the 

country is. Similarly to the Rodriguez and Wilson (2000) study, the civil liberties variable 

is treated as interval even though it is an ordinal variable, similarly to the Rodriguez and 

Wilson (2000) study. The difference between a country with a score of 5 and a country 

with a score of 1 is not exactly 5 times, but this is assumed to be a good approximation 

established by the Freedom House foundation . 
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The policy variable used is the length of telecommunications privatization. At first 

glance, privatization can be seen as an economic variable. However, it belongs in the 

political climate and policy category as it is a direct result of the decisions of the political 

leaders in the country. The specific sector of interest in this study is telecommunications. 

There is no consistent cross-country data on overall telecommunications policy in the 

region. Thus, the study uses privatization of the incumbent telecommunications operator 

as the best proxy for telecommunications policy in the country. 

In this study, we assume that earlier privatization of the main telecom operator is an 

indication of successful national policy in the area of telecommunications. In Bulgaria, 

for example, the privatization of the main telecom operator, BTC (Bulgarian 

Telecommunications Company), has been seen as one of the major privatization 

transactions on a national level, comparable with that of the national electricity operator 

and major tobacco companies. The fact that BTC's privatization has been extremely 

difficult and slow is an indication of poor policy making on the part of the Bulgarian 

government.2 This policy has allowed BTC to continue its monopoly. The reverse is true 

in the case of Hungary: The major telecom operator MATAV was privatized in 1993 and 

is considered a major sign of the success of Hungarian telecommunications 

policymaking. 

The definition of the telecommunications privatization variable is number of years 

since the incumbent telecom operator has been privatized, either fully or partially, at the 

end of 1999. This operationalization provides a method for determining the length of the 

telecommunications privatization in the respective countries. The length of privatization 

2 
BTC's still pending privatization has not been completed as of end of 2002. 
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is clearly related to telecom deregulation in these countries, which makes it a good proxy 

variable3 to be used in this research. 

Technology/Infrastructure variable 

A number of variables that measure Information and Communication Technologies 

(JCT) infrastructure exist. For the purposes of this study, only telephone infrastructure is 

included, even though cable, TV, and other technologies can also play an important role 

in Internet development. Broadband technology is not yet a viable option for Internet 

connection in the post-communi t countries. The telephone provides the main mode of 

network connectivity in the region and has been used as a determinant of Internet 

adoption in a number of studie (Beilock and Dimitrova, In press; CDT, 2000; Hargittai, 

1999). 

A logical possibility for an infrastructure variable in this model would have been 

the number of computers per capita. As mentioned in Chapter 3, we cannot account for 

Internet users if we do not have computers in the first place. However, lack of data for the 

majority of the countries of interest prevents us from u ing that variable. 

The most significant infrastructure variable regarding Internet usage is the number 

of telephones in the country. Thus, the main infrastructure variable u ed here is the 

number of residential phones per capita. This is measured by the International 

Telecommunication Union (ITU) as telephone mainlines per 1,000 people. This mea ure 

includes all telephone lines connecting a customer's equipment to the public switched 

telephone network (PSTN). 

3 
Another potential measure of political climate and policy would have been the level of economic freedom. 

Economic freedom is commonly measured by the Economic Freedom Index, which is based on IO areas, 
including government intervention, property rights, and foreign investment. However, economic freedom 
does not directly reflect openness in the telecommunications sector, which is of particular interest in this 
study. 
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However, mobile phone play an important role in the technological advancement 

of the post-communi t societie . The growth of the mobile market in the post-communist 

countries has been seen as a basic representation of the overall market demonopolization, 

as noted in Chapter 3. Also, technology today allows u er to connect to the Internet via a 

mobile phone. The number of mobile phones per 1,000 population is then combined with 

the number of re idential phone per 1,000 population into one independent variable 

called teledensity. The only disadvantage of using this composite variable is that we 

cannot compare the separate effects of mainline telephones and wirele s. 

Audience variables 

Two critical characteristics of the audience as Internet users were discus ed in the 

literature review. The most important variable in this category i educational level. Past 

research shows that early adopters of the Internet tend to be more educated and u ually 

hold a college degree (Atkin et al., 1998; Howard et al., 2001; ITU, 1999). Thus, the 

study uses educational level as measured by the gross enrollment ratio in tertiary 

education of relevant age group. This variable show how many people in the relevant 

age bracket are attending college in a particular country. 

As the literature review showed, people who speak English are more likely to go 

online and have an easier time browsing the Web. The best proxy variable for Engli h 

language proficiency is looking at the number of student who take English a a foreign 

language in school. One way to measure it is as the percentage of pupils in secondary 

education learning English. However, such data are limited only to current or future 

members (the so-called candidate countries) of the European Union. Thus, English as a 

second language is not included in the final regression model, but is recommended for 

future studies. 
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Cultural variable 

Arguably, the best cultural measure is the dominant religion in the country. As Fish 

observed about the post-communi t region, "in the overwhelming majority of countries, a 

single religious tradition clearly predominates" (1998, 41). National religion i a stable 

variable, not quick to change (Fish, 1998). Using data from Fish (1998) and the CIA 

Factbook (2000), the study incorporates religious affiliation as a cultural variable. 

Orthodox Christianity is the most common religious group in the sample. The other 

two major group are We tern Christians and Muslims. It i argued that these three 

groups are ub tantially different from each other (Fish, 1998). The following nine post

communist countrie are predominantly Western Christian (Catholic or Protestant): 

Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania Poland, Slovakia, and 

Slovenia. The majority of the countries are predominantly Eastern Orthodox (Armenia, 

Belarus, Bulgaria, Georgia, Macedonia (FYROM), Moldova, Romania, Ru ia, Ukraine, 

and Yugoslavia (Serbia and Montenegro). Therefore, Eastern Orthodox religion will be 

used a a base group for the dummy variables (coded as 0). The remaining nine countries 

are predominantly Muslim, with the exception of Mongolia.4 Thus, two dummy variables 

will be employed to represent the three major religion in the region. 

Dependent variable 

The dependent variable of interest in this analysis is Internet u er per capita. This 

indicator is measured by the International Telecommunication Union (ITU) as the 

estimated number of Internet users based on the number of Internet hosts in the country. 

The dependent variable in this study will be transformed as a natural logarithm of the 

4 
Mongolia is a predominantly Buddhist country, but is included in the Muslim group in this analysis, based 

on Fish ( 1998). 
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number of Internet users becau e the di tribution of that raw variable is skewed. 

Logarithmic transformations are especially useful in cases when the normality of the 

distribution i violated, usually resulting from the magnitude of the changes in the 

observed variable. Therefore, the interpretation of the beta coefficients is in terms of 

ratios, not in additive terms. When the data have been log-transformed, the slope 

indicates a ratio of change (increase or decrease) in the dependent variable. 

The number of Internet ho ts is collected by Network Wizards on a biannual ba is.5 

These data are u ed to estimate the number of Internet users per country. Internet ho ts 

and Internet users are the most commonly used measures for country-level Internet 

penetration (Pres et al., 1998). For complete explanation on data processing of the raw 

Internet host data, check the World Telecommunication Indicator 2000/2001 edition or 

visit the ITU Web site (http://www.itu.int/ITU-D/ict/pub1ications/wti2000-0l/). A brief 

explanation follows. 

The number of Internet ho t per capita refers to individual computer connected to 

the Internet--i.e., computers with an actual IP address. Network Wizards collects data on 

active Internet ho ts worldwide. This measure of Internet usage has been criticized in the 

past (OECD, 1998a; Minges, 2000; Pre s, 1997; Zook, 2000). One reason is that Internet 

hosts are misleading if more people use the Internet at Internet cafes rather than at a home 

computer. In addition, Internet host figures are derived on the basis of country code top 

level domains (TLDs) rather than actual physical location of the ho t. As Minges (2000) 

explains, a host under the .RU country code domain can be located anywhere in the 

world, not nece arily in Russia. By the ame token, the so-called generic TLDs (.com, 

5 A detailed description of Network Wizards' data collection methods can be found at 
http://www.isc.org/dsview.cgi?domainsurvey/new-survey.html. 
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.edu, .gov, .int, .mil, .net, and .org) can be located in any country.6 However, Internet 

hosts are a con ervative measure of Internet connectivity (Hargittai, 1999; 

http://www.matrixnetsystems.com). Even though this measure has some shortcomings 

(Minges, 2000; Press, 1997; Zook, 2000), it remains the mo t common measure of 

Internet usage across countries (Press et al., 1998). 

Another possible dependent variable is the number Internet subscribers per 

telephone line. A study by Dasgupta, et al. (2001) used the number Internet subscribers 

per telephone mainline as the dependent variable measure of national Internet use. Such 

data are collected by the Economist Intelligence Unit (EIU)'s Pyramid Research. 

However, this measure of Internet use can be misleading as many u ers in developing 

countries log on the Internet from cyber cafes or from work. EIU' s data al o eem to have 

lower reliability than the Network Wizards data. 

As previous research indicates, there is no absolutely reliable estimate of the 

number of users per ho t per country, and Internet metric in general have been 

omewhat inconsistent (Minge , 2000; Press, 1997; Rood, 1999; Zook, 2000). Mea uring 

the level of Internet adoption is a challenging task for many reasons. One i that there are 

qualitative differences in terms of usage. For example, some user have access to 

broadband connection or more advanced software than others whoa re limited by a 28K 

or 56K modem. A person using a dial-up modem to connect to the Internet has a different 

experience of the Net than a high-speed user. 

Additional Internet penetration indicators have been developed to include the 

following six different characteristics for country-level Internet adoption: pervasiveness, 

6 Only seven generic top-level domains exited at the time this study was conducted. More generic TLDs 
have been licensed by ICANN today. 
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geographic dispersion within the country, sectoral absorption, connectivity infrastructure, 

organizational infrastructure, and sophistication of Internet use (Press et al. , 1998). The 

combination of these six characteristics could provide a fuller picture of the overall 

Internet penetration than using simply one measure, such as Internet users per capita. 

However, collecting data for each of the six variables requires experts to evaluate and 

rank each country for each characteristic. Therefore, such data are unavailable for most 

countries in the world. Another disadvantage of such measures lies in the subjective 

nature of the ranking decision. At the present time, Internet users per capita represents the 

most reliable measure of Internet penetration that can be used. It has the added advantage 

that its values are easily comparable across countries. 

Arguably, the best way to measure Internet users per country is by using panel 

members from a national sample. This involves systematic sampling techniques and is 

more precisely connected to an individual user. In other words, data is collected from 

users ' home computers, not from network traffic information. In the United States, there 

are two companies that collect such data: Jupiter Media Metrix and Nielsen NetRatings. 

However, no such research companies exist in the region examined here. 

Even the methods used by such market research companies involve some 

inconsistencies, which makes data comparisons difficult. Minges (2000) argues that 

national surveys of Internet users often look at different demographic groups, for 

example. Many research companies collect data on 16+ and 18+ age group categories. 

Minges (2000) argues that looking at adult populations only disregards an important part 

of current Internet users, precisely the younger population. In addition to age 
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breakdowns, geographic breakdowns and category breakdowns (users at work, at home, 

and at school) vary widely across research companies. 

Network Wizards' Internet host data has been commonly used by researchers. 

Companies may adjust their Internet host data using a variety of methods. Matrixnet is 

one company that produces adjusted measures based on Network Wizards' Internet hosts 

counts. Their approach is to adjust the raw data from Network Wizards using statistical 

estimations for localizing the host data. 7 

Several other sources provide their own estimates on Internet users per county. Nua 

is an Irish-based company that reports the number of Internet users per country. They 

collect survey data from national surveys conducted by market research firms or 

journalism reports, and aggregate these data. In some cases, Nua can decide to use one 

source over the other, if the source seems more reliable. The problem is that there is no 

consistency between the methodologies used in different countries. In addition, national 

surveys are often conducted infrequently and inconsistently. The Nua Web site says that 

they consider a user anyone who used the Internet at least once for the past three months, 

or sometimes, for the past six months. That makes the Nua Internet users data unreliable 

and comparisons based on such data very difficult. 

It is very hard to estimate how many people are using the Internet within a country 

(Daly, 1999; Press, 1997; Zook, 2000). One of the challenges for developing countries in 

particular is that people often use email from Internet cafes or cyber cafes. These types of 

use are more prevalent there than they are in the developed countries. The conclusion is 

that ISP subscriptions may underestimate the numbers of Internet users as a result (Daly, 

7 A detailed description ofMatrixnet' s methodology can be found at 
http://www.matrixnetsystems.com/company/research/library/how_matrix_gets_its_host_counts.jsp. 
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1999). Another obstacle is the unwillingnes of ISPs to disclose user data as they are 

facing competing ISPs (Daly, 1999). 

Another company that tracks down the number of Web sites on the Internet i 

Netcraft. However, there is no direct relation hip between the number of Web sites and 

the number of Internet users per country (Press, 2000). 

The Model 

The variables described above can be divided into environmental variables ( y tern 

factors) and internal variables (human factors), as shown in Figure 4-1. 

I ECONOMIC ~ 

POLITICAL 

I INFRASTRUCTUru[:::) 

EXTERNAL 

Figure 4-1. Graphic model. 

INTERNET 
USE 

VARIABLES 
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The environmental variables (system factors) include the economic variable (GNP 

per capita), the political climate and policy variables (democratization and 

telecommunications privatization), and the infrastructure variable (teledensity). The 

internal variables (human factors) include the audience variables (educational level and 

English language proficiency) and the cultural variable (predominant religion). In 

essence, the internal variables are "embedded" in the individual Internet user while the 
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external environment variables are conceptualized as factors outside the individual. Thus 

Internet usage is determined by the audience's internal characteristics as well as system 

factors existing externally. 

Statistical Procedures 

Multiple regression is the main method employed in this study. The basic 

assumptions of regression analysis are reviewed briefly below. 

Multiple Regression Technique 

Regression analysis is a type of a multivariate technique that measures relationships 

among a set of variables, and is a popular method in social science research (Kleinbaum 

et al., 1988). It allows researchers to evaluate the relationship between a single, 

continuous dependent variable and one or more independent variables. As Kleinbaum et 

al. (1988) note, there are a five basic assumptions in linear regression: 

1. Y is a random variable, with a probability distribution with a finite mean and 
variance for any fixed value of the independent variable Xi 

In this study, the observations included in the analysis constitute the population of 

interest. Thus, the dependent variable--Internet users per 10,000 population--is not a 

random variable per se. However, it can be argued that it is a random sample where each 

country's probability of being picked equals 1. Therefore, we can treat the dependent 

variable as having a probability distribution with a finite mean and variance for the values 

of the independent variables. 

2. Independence: Y follows a normal distribution, and the Y-values are statistically 
independent from one another 

It is logical to expect that in this model the dependent variable will follow a normal 

distribution after a logarithmic transformation because the gaps between the Y s increase 

as Y increases. It is also expected that the number of Internet users per capita in country 
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A will not affect the Internet users per capita in country B, i.e., the values of the 

dependent variable will be statistically independent. Both of these assumptions will be 

tested empirically. 

3. Linearity: Y is a linear function of X (i.e. , the mean value of Y is a straight line in 
regard to X) 

This assumption states that the relationship between the dependent variable and the 

independent variables is linear. The assumption is likely to hold true in this model based 

on previous research and also on a brief look at the data. As GNP increases, the number 

of Internet users also increases. Again, the validity of the assumption will be tested both 

visually and statistically in the next chapter. 

4. Homoscedascisity: The variance of Y is the same for any value of X 

Another important assumption in regression analysis is that the dependent variable 

will have the same variance for each value of X. Violations of homoscedascisity--i.e., 

heteroscedascisity, often occur in conjunction with violations in the normal distribution. 

Therefore, it is expected that the dependent variable will exhibit equal variances if it is 

normally distributed. 

5. Distribution: For every fixed value of Xi, Yi is normally distributed 

The final assumption is that the distribution of the Y s will be normal respective to 

the X values. There is no reason to expect violations in the distribution of the residuals. 

In regression, the so-called least squares method "determines the best-fitting 

straight line as that line which minimizes the sum of squares" of the residuals (Kleinbaum 

et al., 1988, 49). Thus, regression analysis allows for estimation of both the direction and 

strength of the relationship between variables. 
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The model proposed here is that the dependent variable Y (number of Internet 

u ers) is a function of ECON, POLI, TECH, AUD, and CUL factor : 

Y= f [ECON, POLI, TECH, AUD, and CUL] 

It is expected that the regression model follows the ba ic regre ion formula 

Y =a+ P1X1 + P2X2 + .. . + pixi , where a is the intercept and the P i the slope of the 

regre ion line. The Xs repre ent the independent variable /predictor . Clearly, when all 

the Xs equal zero, Y=a. When X1 increases by 1 (controlling for the other predictors), the 

mean of Y increa e by p 1. When changes in the value of Xi have no effect on the mean 

of Y, then Pi=0. It i inferred then that there is no relationship between the dependent and 

independent variable . 

Multiple regression is the best method to answer the question: What are the most 

significant predictors of the variable Y? One of the advantages of multiple regre ion i 

that it allows re earchers to detect the relationship between X and Y while controlling for 

a subset of other predictor . In other words, the partial contribution of the variable X can 

be measured when other covariates are included in the regression model. Regression 

generally look for a linear association between the variables. It trie to fit the Y values 

on a regression line by minimizing the (squared) distance between the ob erved value Yi 

and the predicted value of Y. 

The goal in regression analysis is to explain as much of the variation of Y as 

possible. It is te ted whether the regression function--using the combination of the Xs-

will explain more of the variation in Y than only using the mean of Y. The amount of 

variation explained is expressed in an R-square value. The R-square value ranges 

between 0 and 1. The closer the R-square value is to 1, the more of the total variation in 
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Y is explained by the regression model. Since this analytical model is more 

comprehensive than previous research, it is expected that the R-square will be high. No 

direct comparisons of the R-square value will be possible, however, because no study to 

date has examined Internet use in the same set of countries. 

Stepwise Regression 

Several automatic selection procedures exist that help reduce the number of 

explanatory variables to be used in a regression model. These include backward and 

forward selection methods. Such stepwise regression methods allow researchers to select 

a subset of the initial set of explanatory variables. That technique is especially useful for 

exploratory research (Stevens, 1992). Forward stepwise regression begins by entering the 

predictor that has the strongest partial contribution to the dependent variable Y. At each 

subsequent step, another predictor is entered. The backward stepwise method is the 

opposite: all explanatory variables are initially entered in the model. Variables that lose 

statistical significance after entering the regression model are removed (in contrast to 

forward selection where predictors, once included, cannot be removed from the model). 

Backward regression was chosen as a stepwise method. First, all explanatory 

variables will be entered into the model. Next, the backward selection procedure will 

remove the variable with least partial contribution to the dependent variable Y. Therefore, 

any of the predictors may be removed as insignificant from the final model at subsequent 

steps. The criterion for removal will be F-test probability larger than .10. Also, the 

backward regression procedure is set up so that variables removed earlier do not reenter 

the model at subsequent steps. In this study, we begin by including all predictors in the 

regression model. This complete model is used to test the proposed hypotheses. Next, 

variables will be removed one by one, using backward regression. Thus, a final model in 



100 

which all explanatory variables are statistically significant will be derived. Comparisons 

between the complete model and the reduced/ final model are offered based on R-square 

and Adjusted R-square values. 

Thus, backward regression is used to select the most important explanatory 

variables for the final regression model. This statistical procedure, even though hardly a 

panacea, also reduces the problem of multicollinearity as variables that do not bring 

individual contributions (in other words, do not explain additional variation of Y) are 

removed. However, it is important to note that stepwise regression has some inherent 

issues as a regression type. The use of stepwise regression here is only justified by the 

fact that this is an exploratory study. 

Hypotheses 

Based on the literature review, the following hypotheses are formulated and 

empirically tested, as reported in Chapter 5. 

Proposition 1 

Internet adoption in the post-communist countries will increase over time. Based 

on diffusion trends in other regions of the world--and particularly in Western Europe--we 

expect steady growth in the number of Internet users. 

Hypothesis 1: The number of Internet users per capita in the post-communist 

countries increased from 1995 to 1999. 

Test: Paired-samples T-test for comparison of means: Y 1995 < Y 1999 

Proposition 2 

Economic factors play a critical role as a driving force of Internet adoption. A 

higher level of economic development will result in higher Internet penetration within the 
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post-communist countries. The key indicator of economic development is GNP per 

capita. Thus, 

Hypothesis 2: The higher the level of PPP GNP per capita, the higher the number 

of Internet users per capita. 

Test: HA: P1>0 

Proposition 3 

Restrictive telecommunications policies and lower levels of democratization will 

result in lower Internet diffusion. Conversely, more political freedom and faster 

liberalization in the telecommunications sector will encourage further Internet 

development. 

Hypothesis 3a: The higher the level of civil liberties, the higher the number of 

Internet users per capita. (The civil liberties score will be reversed to show a positive 

association.) 

Test: HA: P2>0 

Hypothesis 3b: The longer the period of telecommunications privatization, the 

higher the number of Internet users per capita. 

Test: HA: P3>0 

Proposition 4 

More developed technology infrastructure will lead to greater levels of Internet 

usage within the post-communist countries. Teledensity is the most critical infrastructure 

determinant of Internet use. Thus, 

Hypothesis 4: The higher the teledensity in the country, the higher the number of 

Internet users per capita. 
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Proposition 5 

Audience characteristics, including education level and English language 

proficiency, affect the levels of Internet usage in the post-communist countries.8 

Hypothesis 5: The higher the tertiary education ratio, the higher the number of 

Internet users per capita. 

Proposition 6 

Cultural predispositions affect the level of Internet use within the post-communist 

countries. Dominant religion, as a major cultural factor, will affect Internet penetration. 

Hypothesis 6: Differences in national religion will affect the number of Internet 

users per capita. 

Methodological Notes 

Multivariate quantitative studies often face the issue of high correlation between 

the explanatory variables. In such cases, reduction of variables is probably the best 

solution (Agresti & Finley, 1997; Stevens, 1992). Variable reduction is especially 

desirable in this study, where a large number of predictors and a small number of 

observations are examined. 

The population of this study includes the countries of Eastern Europe, the former 

Soviet Union, and Mongolia. The unit of analysis is the country. Statistical analysis will 

allow us to make inferences about the relationships between the dependent variable and a 

8 Due to lack of language data, the effects of English language proficiency on Internet adoption cannot be 
tested. 
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number of independent variables. Parameters will be estimated and hypotheses tested in 

the following chapter. 

The number of observations in this statistical analysis is relatively small (N=28). 

The specific set of countries includes: Albania, Armenia, Azerbaijan, Belarus, Bosnia and 

Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Georgia, Hungary, Kazakhstan, 

Kyrgyzstan, Latvia, Lithuania, Macedonia (FYROM), Moldova, Mongolia, Poland, 

Romania, the Russian Federation, Slovak Republic, Slovenia, Tajikistan, Turkmenistan, 

Ukraine, Uzbekistan, and Yugoslavia (Serbia and Montenegro). 

The relatively small number of observations is justifiable considering (1) the 

exploratory nature of this study, (2) the strong theoretical base, (3) the 

comprehensiveness of the model, and ( 4) the fact that it includes the population of 

interest. The independent variables chosen have been identified as significant Internet 

determinants in prior studies of cross-country Internet diffusion. There is very little 

research on Internet adoption in the post-communist countries. Finally, the issues of 

sampling do not apply here as the total number of countries--i.e., the entire population of 

interest--is included in the study. Therefore, the results of this study cannot be criticized 

because the observations include the entire population of interest, namely all the post

communist countries. 

The dependent variable in this analysis has an interesting feature: It cannot take on 

negative values. Clearly, the lower end of the variable--number of Internet users--is zero. 

Such variables are called truncated. Some econometric literature suggests that using 

classical linear regression for such dependent variables may produce biased results 

(Gujarati, 1995; Maddala, 1984; Tobin, 1958). In simple terms, the bias comes from the 
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fact that the assumption of equal variance of the dependent variable across all values of 

the independent variables is violated when the values of the dependent variable approach 

zero (Maddala, 1984). In such cases an alternative procedure called Tobit is 

recommended. Using linear regression with truncated dependent variables is not a 

problem when only few of the values are close to zero, however. In this study, the lowest 

number of Internet users per 10,000 population is 3.13 for Uzbekistan. Only three 

countries (Uzbekistan, Tajikistan, and Turkmenistan) have less than 5 Internet users per 

10,000 population. 

In a study of worldwide Internet diffusion, Beilock and Dimitrova (2003) found 

that the results of the two methods--Tobit and multiple regression--were, in effect, 

identical. Tobit himself suggests that the results of the regression analysis are a close 

approximation of the results produced by Tobit analysis (Tobin, 1958). In this particular 

study, there is enough variability across the values of Y to assume that multiple 

regression will produce unbiased estimates . The statistical tests for homoscedasticity 

show no serious violation. Still, a Tobit analysis will be conducted as an additional step 

to check the coefficient estimates of the regression against the Tobit estimates. 

Another limitation in this study is the problem of multicollinearity. 

Multicollinearity is evident across the bivariate correlations between the explanatory 

variables (See Table 4-2). As expected, multicollinearity exists in several cases: more 

affluent societies tend to have more developed telecommunications infrastructure (r=.84); 

teledensity is also highly correlated with the level of democratization (r=.72) and length 

privatization (r=.55). However, it will not be appropriate to eliminate variables identified 

in the literature as significant only because of potential multicollinearity issues. 
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The multicollinearity problem is strongest between GNP per capita and teledensity. 

The implication of such multicollinearity is that these two variables, if entered together in 

the model, will affect each other's significance. However, the overall significance of the 

F-test is uncompromized. Further, the stepwise regression method will partially take care 

of the multicollinearity problem because variables that do not independently add to the R

square will be removed from the regression equation. 

T bl 4 2 C a e - orre at1on matnx or t e contmuous m ep1 1 . . ~ h · d endent variables. 
Variable lnGNP TEL PRN DEM 

TEL .84 

PRN .43 .55 

DEM .56 .72 .39 

EDU .36 .40 .23 .09 

This study measures Internet adoption at a single point in time, except for 

Proposition 1. The five-dimensional framework proposed here is tested by Hypotheses 1 

through 6 examines the relationship between Internet use and a set of explanatory 

variables at one point in time. Thus, this study is cross-sectional, which limits the 

applicability of the findings for future stages of Internet diffusion. 

Another methodological concern is the use of proxies. Data unavailability makes it 

necessary to include proxy variables for a number of factors identified in the literature 

review. In particular, it is very difficult to measure culture empirically. Admittedly, 

religion is only one characteristic of cultural differences. 

The data on Internet users per capita--my dependent variable --need to be 

considered an approximation, an estimate of the actual number of Internet users in the 

country. However, these are the best data on Internet use available at the time of this 
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research. Again, these numbers are best estimates and are more useful for comparison 

purposes rather than in absolute terms. The concluding chapter offers more discussion on 

the limitations of this study. 

Finally, it is important to note the following changes in terminology took place 

while this study was being conducted: The country of Yugoslavia has a new official 

name. The new name adopted in March 2002 is Serbia and Montenegro. Also, GNP is 

now called GNI (Gross National Income), according to the World Bank. This new label 

was adopted in 2001. For the purposes of this manuscript, however, the two original 

names are used. 

Next, Chapter 5 describes the results of the statistical analysis and the hypothesis 

testing. 



CHAPTERS 
RESULTS 

The main goal of this study was to identify the most significant predictors of 

Internet adoption in the post-communist countries. At-test, multiple regression, and Tobit 

analysis were performed to test the hypotheses proposed in the previous chapter. The 

results showed that by applying the five-dimensional framework, a significant portion of 

the variation in Internet use was explained. Before looking at the hypothesis testing, 

descriptive statistics of this study are presented next. 

Descriptive Analysis 

Internet Users 

The dependent variable used in this study was Internet users per 10,000 population 

(IUR). This indicator is reported by the International Telecommunication Union (ITU) as 

the estimated number of Internet users in the country, per 10,000 population. In this 

study, the variable is log-transformed, using natural logarithm as a base, because the 

distribution of the raw variable is skewed. This logarithmic transformation was 

performed to alleviate the violation of the normality regression assumption. Variations in 

the dependent variable are described below. It is important to note that when data have 

been log-transformed, the regression slope indicates a ratio of change in the dependent 

variable. Therefore, the regression coefficients below reflect a percent change in IUR. 

The range for the transformed dependent variable lnIUR (Log of Internet users per 

10,000) shows a nice dispersion. For easier interpretation, the raw (non-logged) numbers 

are discussed here. Table 5-1 shows that the country with the highest number of Internet 
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108 

users per 10,000 people is Estonia (Ranked #1). It has 1,383.5 users per 10,000 

population, followed by the Slovak Republic (#2) with 1,300.7 users, and Slovenia (#3) 

with 1,257.0. These countries are the Internet leaders among the former Soviet bloc 

countries. The Czech Republic (#4), Hungary (#5), and Poland (#6) rank next. At the 

other end of the spectrum, data show Uzbekistan with 3.1 users per 10,000 population (as 

#28 at the bottom), preceded by Tajikistan (#27) with 3.3, and Turkmenistan (#26) with 

4.6. These countries are the laggards in Internet adoption in the post-communist world. 

The other three countries with fewer than 10 users per 10,000 population are Albania 

(#25), Bosnia and Herzegovina (#24), and Belarus (#23). 

There is clearly a wide disparity between the leaders and the laggards in Internet 

adoption among the post-communist countries. The difference between Estonia at the top 

of the ranking and Uzbekistan at the bottom is more than 400 times. Even a country in the 

middle of the ranking such as Romania (#10) has 70 times more Internet users per 10,000 

population than Uzbekistan (#28). Two republics of the former Soviet Union show 

similar discrepancies: Russia (#12) has 19 times the Internet use of Belarus (#23). The 

degree of difference between Kazakhstan and Belarus is smaller but still substantial: 

Kazakhstan has over 4 times the number Internet users of Belarus. 

The mean for the non-logged values of Internet users per 10,000 population is 

290.85 and the median--the middle value--is 80.16, which indicates right-skewed 

distribution. The percentiles show that 25 percent of the data points are under 10.66 and 

25 percent are above 442.65 Internet users per 10,000 people, with Inter Quartile Range 

of 433.99. The logged values range from .50 to 3.14, with a mean of 1.88 and standard 

deviation of .85, as shown in Table 5-2. 



Table 5-1. In temet users per 10000 , 

Rank Country 
1 Estonia 
2 Slovak Republic 
3 Slovenia 
4 Czech Republic 
5 Hungary 
6 Poland 
7 Croatia 
8 Latvia 
9 Lithuania 
10 Romania 
11 Bulgaria 
12 Russian Federation 
13 Macedonia, FYR 
14 Armenia 
15 Yugoslavia, FR 
16 Kazakhstan 
17 Ukraine 
18 Georgia 
19 Moldova 
20 Kyrgyz Republic 
21 Mongolia 
22 Azerbaijan 
23 Belarus 
24 Bosnia and Herzegovina 
25 Albania 
26 Turkmenistan 
27 Tajikistan 
28 Uzbekistan 
Source: ITU, 2000. 

Gross National Product 
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l . 1999 peop em 
Internet Users 

1383.5 
1300.7 
1257.0 
682.1 
587.7 
542.1 
446.7 
430.4 
278.3 
267.8 
241.6 
183.4 
149.2 
85.1 
75.2 
43.0 
39.5 
36.7 
34.3 
21.4 
11.1 
10.4 
9.7 
9.1 
6.5 
4.6 
3.3 
3.1 

Gross National Product (GNP) per capita was used as a predictor variable. 

Differences between GNP and GDP are typically relatively small and the two indicators 

are often used interchangeably. GNP is defined by the World Banks' World Development 

Indicators as the total amount of domestic and foreign value added claimed by residents. 

The specific variable used here is GNP in terms of purchasing power parity (PPP GNP), 

the U.S. dollar value of the goods and services that can be purchased within the country 
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using individual income in the local currency. In the po t-communi t countries, G P 

varie from a low of 1,041 for Tajikistan to a high of 14,400 for Slovenia. Again, the 

relative differences show a considerable gap between top and bottom country in the 

region. Because of its skewed di tribution, the GNP i log transformed, using natural 

logarithm as a ba e. The logged values for this variable--lnGNP--range from 6.95 to 9.57 

(See Table 5-2). 

T bl 5 2 D a e - escnpt1ve statistics o f . bl varia es. 
Minimum Maximum Mean St. Deviation 

lnIURa,b .50 3.14 1.88 .85 

lnGNPc,a 6.95 9.57 8.37 .65 

DEM 1 6 4.21 1.55 

PRIV 0 9 1.71 2.72 

TELe 32 513 226.79 148.04 

EDU 11 45 27.72 10.07 

Religion1 Frequency 
Eastern Orthodox (EST) 10 
Western Christian (WST) 9 
Mu lim (MSL) 9 

a. IU K nas oee n na1 ura1-1oggeo. 

b. See Chap1er 4 (Methods) for complete description of variables and data sources. 

c. This is a G P PPP per capita measure and it has been natural-logged. 

d. Due to lack of data. per capita figures for Yugoslavia (Serbia and Montenegro) arc based on Macedonia figures. 

e. Telcdensity combines both residential and mobile phones. 

f. Mongolia was coded as Mus lim due to it cultural similarity with th is group. 

Democratization 

A proxy for the level of democratization in the country is the Freedom Hou e 

ranking of civil liberties. The civil liberties scores range from 1 to 7. The variable used in 

thi tudy, DEM, was based on a reversed ranking of the Freedom Forum score. In this 

study, a value of 1 means "Not Free" and a value of 7 reflects a "Free" country. 

Variations aero this predictor variable range from l to 6. In other words, none of the 28 
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countries in the model is ranked as completely free, according to the Freedom House 

Foundation data. However, nine countries received a ranking of 6, Almost Free. Only 

one country--Turkrnenistan--received a ranking of 1, Not Free. Note that civil liberties is, 

in essence, an ordinal variable, but it is treated as interval in this analysis as noted in the 

Methods chapter. 

Telecommunications Privatization 

Telecommunications privatization was measured as the number of years since the 

incumbent telecommunications operator has been privatized, either fully or partially, at 

the end of 1999. There is relatively little variation across this variable. Several of the 

countries of interest have been rather slow in privatizing their major telecom operator. 

Specifically, the telecom privatization variable equals zero in 17 (or 61 percent) of the 

cases. The country that privatized its operator first was Estonia, followed by Hungary and 

Latvia. The majority of countries, however, have not yet privatized or did so very 

recently. This lack of variation may reduce the potential significance of the variable in 

the regression testing. 

Teledensity 

The infrastructure variable was constructed by adding the number of mobile phones 

per 1,000 population to the number of residential phones per 1,000 population. Not 

surprisingly, data vary widely across the population of the study. As shown in Table 5-2, 

the mean teledensity for the 28 countries is 226.79 phones (mobile and residential) per 

1,000 population. The number for Albania is 32 (lowest teledensity in the region) in 

contrast to Estonia where telephone penetration was 513 (highest teledensity in the 

region). 
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Education 

Education was measured by the tertiary education ratio, using data from the World 

Development Indicators database. This variable shows how many people from the 

relevant age group attended college. There is relatively little variation across thi 

variable: the mean for all countries was 27.72, with standard deviation of 10.07 (See 

Table 5-2). The top country with a ratio of 45 is Estonia whereas Albania is at the bottom 

of the Ii t with a ratio of 11. 

Religion 

Predominant religion wa u ed as a cultural determinant. The frequencie show that 

nine of the post-communi t countries are predominantly Western Christian (Catholic or 

Protestant), ten countries are predominantly Ea tern Orthodox Chri tian, and nine are 

predominantly Muslim/Buddhist. Mongolia is a predominantly Buddhist country, but it 

was coded as Muslim, based on Fish (1998), due to it cultural similarity to thi group. 

To test the proposed hypothesis, two dummy variables were con tructed. Western 

Christian (Catholic or Protestant) was coded as 1 and O otherwise in the first dummy 

variable. In the second dummy variable, a country was coded as 1 if predominantly 

Muslim or Buddhist and O otherwi e. Thus, Eastern Orthodox Christianity wa the 0 

category for religion. 

Bivariate Correlations 

ext, bivariate correlation between the dependent variable--log of Internet u ers 

per 10,000 population--and the set of independent variable, excluding the religion 

dummies, were run. The Pearson correlations are shown in Table 5-3. The variable with 

the highest bivariate correlation coefficient is teledensity, followed by democratization. 

Both of these variables are highly correlated with lnIUR and both coefficients are well 
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above .80 whereas the correlation with lnGNP i clo e to .80. The bivariate correlation 

coefficients are lower for telecommunications privatization (r=.50) and education (r=.25). 

All coefficients are positive, indicating a positive relationship between IUR and the 

predictors, without controlling for the other variables. 

Table 5-3. Pearson correlations between dependent and independent variables. 
Variable lnIUR 

lnGNP .795 

DEM .843 

PRIV .503 

TEL .895 

EDU .245 

After initial examination of the bivariate correlation , a multivariate regression was 

conducted. The results of the multiple regression analysis are presented in the next 

ection. 

Regression Results 

Statistical Assumptions 

The classical assumptions of linear regression are: first, a linear relationship 

between the dependent variable and the determinants; second, homoscedasticity (or equal 

variance of Y for all Xs); and third, normal distribution of the dependent variable across 

the values of the independent variables. All of these assumption are atisfied in thi 

analysis, either initially or after subsequent transformation of variable . An examination 

of the histograms as well as statistical tests showed no significant deviations. 
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Hypotheses Testing 

The five-dimen ional theoretical framework propo ed the following function: Y = f 

[ECON, POLI, TECH, AUD, and CUL], where the dependent variable Y is the number 

of Internet user per capita. Y was defined as a function of economic, political climate 

and policy, technology, audience, and cultural factors. The specific hypotheses tated on 

the ba is of this function are te ted below. 

Hypothesi 1 predicted that the average number of Internet users in the region 

increased significantly from 1995 to 1999. A paired-samples t-test for compari on of 

means was performed. Due to lack of data for 1995, only 19 countrie are included. The 

results of the t-te t comparing Internet use in 1995 and 1999 are significant (t(I&) =3.07; 

p=.007). The t- tati tic is positive, which indicates that the number of Internet u ers 

increa ed significantly from 1995 to 1999. Thus, hypothesi one i upported. 

Despite the general increase in the number of Internet users in 1999, variation 

across the post-communist countries remained stark. Figure 5-1 shows the unequal 

distribution of Internet users per capita ba ed on 1999 data. It is obviou that the degree 

of difference in Internet use between the countries in the region is substantial, with three 

countrie clearly at the top: E tonia, the Slovak Republic, and Slovenia. 

The second hypothesis predicted that higher per capita income would contribute to 

higher number of Internet users per capita. Table 5-4, Model 1 shows the results of the 

multiple regres ion analysis. The results indicate that this hypothe i is supported. The 

standardized beta coefficient for GNP (B=.23, p=.031) i positive and statistically 

significant at the .05 level (See Table 5-4, Model 1). As expected, higher lnG Pleads to 

higher lnIUR. 
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The third hypothesis predicted a po itive relation hip between the political and 

policy variable and Internet adoption level . Hypothe i 3a stated that the higher the 

level of civil liberties in the country, the higher the number of Internet u ers per capita. 

The re ults of the regression analy i show upport for thi relation hip. As Table 5-4 

Model 1 illustrates, the standardized beta coefficient for DEM is po itive and stati tically 

significant (B=.36, p=.001). Thu , the regre ion result how strong upport for thi 

hypothesis. 

T bl 5 4 R a b c d a e - egress1on resu ts or ternet users. · .. 1 f In 
Variable Model 1 Model2 Model3 Model4 
lnGNP .23* .23* .22* .22* 

(.031] (.027] [.033] [.036] 
DEM .36*** .36*** .36*** .41*** 

[.001] (.000] [.000] (.000] 
PRIV .09 .09 -- --

[.141] [.135] 
TEL .24 .25 .32* .28* 

(.148] (.074] (.025] [.039] 
EDU -.10 -.10 -.10 --

(.115] [.099] (.115] 
WST .01 -- -- --

[.471] 
MSL -.26* -.26** -.28* -.20* 

(.016] (.008] (.014] [.024] 
R-Square .923 .923 .918 .912 
Adjusted R- .896 .901 .899 .897 
Square 
F-test 34.107 41.768 49.226 59.773 
[Sign.] [.000] [.000] [.000] [.000] 
a. uepenoent vanao1e: LOg 01 Internet users. 

b. The 1able repons Standatdized Bela Coefficients with significance in brackets. 

c. The coefficients are based on one-tailed rests. 

d. •p < .05; .. P < .01 ; ... P < .001 . 

Hypothesis 3b proposed that the longer the period of telecommunications 

privatization, the higher the number of Internet users per capita. Even though the 

coefficient for PRIV is positive, this variable is not statistically significant (B=.09, 
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p=.141). Thus, we cannot reject the Null hypothesis that ~3 is larger than 0. Hypothesis 

3b is not supported, as shown in Table 5-4, Model 1. 

Hypothesis 4 predicted that higher teledensity in the country will lead to higher 

Internet use per capita. Even though the sign of the beta coefficient is positive (B=.24, 

p=.148), the partial t-test in the regression table is not significant at the 95 percent 

confidence level (Table 5-4, Model 1). Thus, the results of the regression analy is show 

no support for Hypothesis 4. 

The results of the regression analysis do not support Hypothesis 5 either. Higher 

tertiary education ratio eem to be related to lower number of Internet u ers per capita 

(B=-.10, p=.115). However, the re ults for this predictor are not ignificant (See Table 5-

4, Model 1). Thus, we cannot reject the Null hypothe is and conclude that educational 

level is not po itively related to Internet use. 

The last hypothe is predicted that differences in the predominant national religion 

would affect the number of Internet users per capita. The re ults of the regression 

analysi how partial upport for Hypothesis 6, as reported in Table 5-4, Model 1. The 

standardized beta coefficient for the Muslim dummy variable is negative and statistically 

significant (B=-.26, p=.016) whereas the coefficient for the Western Christian group is 

not significant (B=.01 , p=.47). Thus we conclude that Muslim religion i significantly 

and inversely related to Internet use, but Western Christianity is not, when examining the 

post-communist countries. Bear in mind that the values of the religion dummies are 

relative to Eastern Orthodox as the base and do not represent absolute values. 

The most surprising result is that teledensity is not statistically significant in the 

complete regression model. This could be partially due to the high correlation between 
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TEL and GNP. Another po ible explanation for the lack of significance of TEL i that 

the countries in the region are relatively clo e in terms of existing infra tructure, 

compared with countries in sub-Saharan Africa and Western Europe, for example. 

Teleden ity may not be a con traint for Internet use in the po t-comrnunist countrie . 

Further analysis was performed to determine which explanation is more plausible. Only 

income, democratization, and Muslim religion are statistically significant in the full 

regre sion model. 

Table 5-5. Sumrn testin 
H othesis Statement 
Hl 

H2 

H3a 

H3b 

H4 

HS 

H6 

The percent of Internet users in the po t
comrnunist countries increased from 1995 to 
1999. 
The higher the level of PPP GNP per capita the 
hi her the number of Internet users er ca ita. 
The higher the level of civil liberties, the higher 
the number of Internet users er ca ita. 
The longer the period of telecommunications 
privatization, the higher the number of Internet 
user er ca ita. 
The higher the teledensity in the country, the 
hi her the number of Internet u ers er ca ita. 
The higher the tertiary education ratio, the 
hi her the number of Internet users er ca ita. 
Differences in national religion will affect the 
number of Internet users er ca ita. 

Re ult 
Supported 

Supported 

Supported 

ot Supported 

ot Supported 

ot Supported 

Partially 
su orted 

The results of the multiple regression analysis show that the ix predictors 

combined explain 92 percent of the variation in Internet u e (See Table 5-4, Model 1). 

The adjusted R- quare is .896, which is al o ubstantial. Three of the predictor in the 

complete model--GNP, DEM, and MSL--are significant at the .05 probability level. 

However, the other four predictors--PRIV, TEL, EDU, and WST-- are not stati tically 

significant. Therefore, subsequent regression models are developed to determine the most 

robu t model for the e data. 
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Final Model 

Backward regression was employed to determine the best regression model, the one 

employing the fewest predictors and having the strongest explanatory power. Adjusted R

square values were used as a criterion, with higher Adjusted R-square indicating a better 

model. At each step, the backward regression procedure removed the variable with the 

least contribution from the complete model. The criterion used to delete variables was F

test probability higher than .10. Using this procedure, the first variable to leave the model 

was Western Christian religion (See Table 5-4, Model 2). At the next step the 

telecommunications privatization variable was removed (Table 5-4, Model 3). Next, 

tertiary education ratio was removed (Table 5-4, Model 4), with income, democratization, 

teledensity, and Muslim religion remaining in the model. Of the seven initial variables, 

only four were left in the reduced final model. 

The four predictors that remained in the final regression model were income 

(lnGNP), democratization (DEM), teledensity (TEL), and Muslim religion (MSL). These 

four predictors, collectively, explain 91 percent of the variation in Internet use. The 

adjusted R-square for the final model is .897, which is slightly higher than the value in 

the complete model. It is also evident that the F-test from Model 1 (complete model) to 

Model 4 (final model) increased. The ANOVA tables for the each of the four regression 

models are presented below with a comparative discussion. 

The complete model of the multiple regression is shown in Table 5-6. Based on this 

model, the following regression equation line is derived: 

lnIUR = -1.458 + .302lnGNP + .195DEM +. 027PRN + .OOlTEL- .008EDU + 

.020WST - .462MSL + £ 
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Tbl 56ANOVATbl ~ C Mdlabc a e - a e or omp ete o e. ' ' 

Model 1 Beta Std. Error Std. Beta t Sig. 
Constant -1.458 1.219 -1.196 .246 
lnGNP .302 .152 .231 1.983 .061 
DEM .195 .056 .357 3.502 .002 
PRIV .027 .024 .086 1.109 .281 
TEL .001 .001 .235 1.070 .297 
EDUCJ,e -.008 .006 -.096 -1.241 .229 
WST' .020 .260 .011 .075 .941 
MSL -.462 .201 -.259 -2.302 .032 
a. Dependent Variable: Log Internet u ers 

b. N=28 

c. Two-tailed 

d. Because education wa not showing a significant effect, and we suspected some indirect relation hip 
with GNP for that, the GNP variable was removed from the model and all coefficients were 
recalculated. However, neither the size nor the direction of the coefficient for education changed. 

e. In tead of tertiary education ratio, high school education was used as an alternative education measure. 
However, the coefficient remained negative and insignificant. 

f. Because Western Chri tian religion (WST) was not showing a significant effect, and we suspected 
some indirect relation hip with We tern Chri tianity and teleden ity. Therefore, the teledensity 
variable was removed from the model and all coefficient were recalculated. However, the WST 
variable remained insignificant. 

The equation for the complete regression model shows that one percent increa e in 

national GNP lead to .30 percent increase in IUR since both the dependent variable IUR 

and the income variable GNP have been logged. An increa e by 1 in the civil libertie 

core re ults in a .195 percent increase in Internet users per 10,000 population. If 

privatization is a year longer, that leads to a .027 percent increased in IUR given that the 

other variables are held constant. Adding one unit to teledensity increases the mean of 

IUR slightly by .001 percent. Increasing education by one unit leads to a .008 percent 

decrea e in the mean of IUR. Being predominantly Western Chri tian lead to .02 percent 

increase in IUR. On other hand, being a predominantly Muslim society lead to a .462 

percent decrease in the number of Internet users per 10,000 population. 
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Table 5-7. ANOVA Table for Model 2.a. b,c 

Model2 Beta Std. Error Std. Beta t Sig. 
Constant -1.479 1.158 -1.277 .215 
lnGNP .303 .148 .232 2.051 .053 
DEM .197 .052 .359 3.773 .001 
PRIV .027 .023 .085 1.134 .270 
TEL .001 .001 .245 1.497 .149 
EDU -.008 .006 -.097 -1.332 .197 
MSL -.455 .175 -.255 -2.601 .017 
a. Dependent Variable: Log Internet users 

b. N=28 

c. Two-tailed 

The second model includes only six variables since the first step of the backward 

selection procedure removed the Western Christianity variable. There are only minor 

changes in the regression coefficients from Model 1 to Model 2. The only change worth 

noting is the increased significance of MSL after the removal of WST. The overall R

square for Model 2 remains .92 while the adjusted R-square increases from .896 to .901 

(See Table 5-4, Model 2). This was expected because of the reduced number of variables 

in Model 2. 

At the next step of the backward selection procedure, the telecommunications 

privatization variable was removed. The ANOV A table for Model 3 (Table 5-8) shows 

that the two strongest determinants seem to be democratization and teledensity, as 

indicated by their standardized beta coefficients. The R-square of the regression model 

goes down slightly (from .923 in Model 2 to .918 in Model 3) as does the adjusted R

square (from .901 in Model 2 to .899 in Model 3). Still, more than 90 percent of the 

variation in Internet users is explained by the present model. The adjusted R-square also 

remains high. 
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Table 5-8. ANOV A Table for Model 3.a. b, c 

Model 3 Beta Std. Error Std. Beta t Sig. 
Constant -1.444 1.165 -1.240 .228 
lnGNP .289 .148 .221 1.946 .065 
DEM .199 .052 .363 3.794 .001 
TEL .002 .001 .317 2.085 .049 
EDU -.008 .006 -.090 -1.237 .229 
MSL -.347 .166 -.195 -2.096 .047 
a. Dependent Variable: Log Internet users 

b. N=28 

c. Two-tailed 

The final model is derived through removing the tertiary education variable u ing 

the backward election procedure. Table 5-9 shows the A OVA table for the final 

model, Model 4. Western Christian religion, telecom privatization and education have 

been removed from the complete regression model. Thu the four determinants left in the 

reduced model are income, democratization, teledensity, and Muslim religion. The 

standardized beta coefficients indicate that democratization is mo t influential among 

those, followed by teledensity, national income, and Muslim religion. This final model, 

Model 4, ha an R- quare of .912 and an Adjusted R- quare value of .897. The final 

model also has the most significant F-test (F=59.77, p=.000) as shown in Table 5-4, 

Model 4. The regre ion line derived from Model 4 is the following: 

lnIUR = -1.683 + .284lnGNP + .222DEM + .002TEL - .347MSL + £ 

Interpreting the partial effects of the four remaining variable , it i clear that one 

percent increase in national GNP leads to a .284 percent increase in IUR. An increa e by 

1 in the civil libertie core results in a .222 percent increase in Internet users per 10,000 

population. Similarly, an increa e by 1 in teledensity increases the mean of IUR by .002 

percent. Finally, being a predominantly Muslim country leads to .347 percent decrease in 

the number of Internet user . 
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Table 5-9 ANOV A Table for Model 4. a, b, c 

Model4 Beta Std. Error Std. Beta t Sig. 
Constant -1.683 1.162 -1.448 .161 
lnGNP .284 .150 .217 1.896 .071 
DEM .222 .050 .405 4.480 .000 
TEL .002 .001 .276 1.841 .078 
MSL -.347 .166 -.195 -2.096 .047 

a. Dependent Variable: Log Internet users 

b. N=28 

c. Two-tailed 

Which of the four model presented above should be elected a the best model? 

The econd model, which included all predictors except the We tern Christianity variable 

removed at the fir t step of the backward selection procedure, had the highest adju ted R

square. If we only look at adju ted R-square value then , Model 2 hould be considered 

superior to Model 4. The final model--Model 4, however, is more par imoniou , a it 

include fewer predictors and explains almost as much of the variation in IUR a Model 

2. In fact, the F-te t for Model 4 is highe t compared to the previous regression models. 

Based on the F-test statistic, we conclude that the final model--Model 4--could be seen as 

better than the previou regres ion model . 

The results of the final regression model, again, were derived by a backward 

selection procedure o once a variable was removed, it did not come back into the model. 

Thus, multicollinearity among variable may have affected the selection order of the 

remaining variables. The backward regression, however, helped elect the mo t 

significant determinants of Internet use in the post-communist countries. Due to 

multicollinearity, the individual beta coefficients in the multiple regre ion analy i 

should be interpreted with caution. However, multicollinearity does not jeopardize the 
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explanatory power of the overall model. Limitations of the study are addressed in the 

concluding chapter. 

Among the seven independent variables, income and teledensity are the two 

variables most highly correlated. Putting them together in one model raises the question 

whether there is some indirect relationship between the two variables. However, previous 

literature shows that both factors are important, which makes it necessary to include both 

variables in the model. A possible indirect relationship between income and teledensity 

can be expected. However, a study found that adding an interaction term for these two 

variables did not matter (Dimitrova, In press). 

Tobit Estimates 

The dependent variable in this study--number of Internet users--cannot take on 

negative values. Therefore, IUR is a truncated variable and invites the use of a different 

statistical analysis (Maddala, 1984; Tobin, 1958). Even though there are no serious 

violations of the equal variances assumption in IUR, it is still helpful to conduct a Tobit 

analysis on the same data in order to validate the regression results. Therefore, a Tobit 

estimates were conducted on the final model derived from the backward regression. The 

results of the Tobit analysis are presented in Table 5-10. 

The Tobit estimates presented in Table 5-10 show that all predictors in the final 

model remained statistically significant. The Chi-square value was highest for the 

democratization variable, followed by Muslim religion, GNP per capita, and teledensity. 

The relative magnitude of the Chi-square values resembles closely that of the t-statistics 

in the multiple regression analysis while the significance of the predictor variables is 

even higher. 
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Table 5-10. Tobit estimates for final model. a, b, c 

Model 4 Beta Std. Error Chi-square Sig. 
Constant -1.671 1.051 2.528 .112 
lnGNP .283 .136 4.353 .037 
DEM .221 .045 24.386 .000 
TEL .002 .001 4.233 .040 
MSL -.346 .150 5.316 .021 

a. The table reports Tobit estimates with Chi- quare values and probability levels m last column. 

b. Dependent Variable: Log Internet users 

c. N=28 

As expected, the regression coefficients and the coefficients in the Tobit analysis 

remained almost identical. However, the Tobit table reveals that the standard errors for 

the coefficient estimates went down, including both the intercept and the other four 

variables. The probability levels also went down, compared with the p-values of the final 

regression table, indicating even more strongly that the estimates were not produced just 

be chance. The Log likelihood for normal in the Tobit estimation was -.465. 

The results of the multiple regression analysis, in sum, showed substantial evidence 

for the proposed relationships among the variables. Three of the hypotheses were 

supported, one was partially supported, and three were not supported. Significantly, more 

than 92 percent of the variation in Internet use was explained using the complete 

multivariate model and about 90 percent was explained by the reduced final model. The 

next chapter presents a discussion of the regression results in view of the literature 

review. Suggestions for future research are offered in the final chapter. 



CHAPTER6 
DISCUSSION 

Internet growth around the globe has been phenomenal. It has been argued that the 

speed of Internet adoption has been unprecedented in the history of communication 

technology. According to Nua's September 2002 data, the current worldwide Internet 

population is 605.60 million (Nua, 2002). Projections for 2004 estimate an increase to 

709.1 million Internet users around the world (Cyberatlas, 2002). The Internet offers 

potential benefits to nations worldwide in the areas of the political development, 

economic progress, technological advancement, health and education. The World 

Development Report titled Knowledge for Development noted that today even the 

"remotest village has the possibility of tapping a global store of knowledge beyond the 

dreams of anyone living a century ago, and more quickly and cheaply than anyone 

imagined possible only a few decades ago" (World Bank, 1999, iii). 

The Internet has changed world communications and the development of nations, 

yet research on what affects its growth internationally remains inconsistent and 

inconclusive. The main goal of this study was to identify the most signjficant predictors 

of Internet adoption in the post-communist countries. A brief summary of the results is 

presented below, followed by a discussion of the descriptive statistics and the hypothesis 

testing. 

Overview 

This dissertation proposed and tested a five-dimensional theoretical framework to 

explain the variations in Internet use across the post-communist countries. Three factors 
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emerged as critically important: economic, political, and technology/infrastructure 

factors. Cultural factors seemed to exert some impact, but the results were inconclusive. 

These findings suggest that the traditional country-level indicators of economic wealth 

and technological infrastructure are just as important, and maybe more so, in today's 

digital age. They serve as strong determinants of Internet use in the countries of Eastern 

Europe and the former Soviet Union. But democratization level emerges as even more 

important than income and infrastructure in that region. More democratic societies, which 

offer greater freedoms to their citizens, are likely to encourage more extensive use of the 

global network of networks. 

The post-communist countries vary widely in Internet use. Looking closely at these 

28 countries, there is a noticeable gap, which can be considered a regional digital divide. 

But what exactly leads to such higher Internet use in one post-communist country and 

such lower Internet use in another? Some have argued that the answer is national wealth. 

If this were simply a question of income, though, then Slovenia should be the Internet 

leader in the region. However, this is not the case. If it were just an infrastructure issue, 

on the other hand, we should have observed phone-deprived Albania as the Internet 

laggard in the region. Yet this is not the case either. The process of Internet adoption is a 

complicated phenomenon influenced by a multitude of factors . The results of this study 

shed some light on the macro-level indicators that drive Internet growth in the post

communist countries in particular. The findings may be applicable to other regions and 

other countries around the globe. Yet it should be underscored once more that this 

analysis focused only on the 28 nations of Eastern Europe, the former Soviet Union, and 
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Mongolia. Therefore, applying the five-dimensional theoretical framework propo ed here 

hould be made within the regional context. 

The results of tbis study clearly identified four specific factors as critical 

determinants of country-level Internet adoption: democratization, teledensity, national 

income, and Mu lim religion. All of the e factors except Mu lim religion have a po itive 

impact on Internet diffu ion levels. Being a predominantly Muslim country, however, 

seems to exert a negative impact on Internet diffusion. This can be an indication of strong 

cultural differences associated with countries where Islam is the dominant religion. 

Another possible explanation for the negative relationship could be that, incidentally, the 

Muslim countries in the region have been historically in the "backyard" of the former 

Soviet bloc. The Central Asia republics of the former Soviet Union in particular have had 

less developed infrastructure and lower political autonomy in the past. Thu , the negative 

relationship between Mu lim religion and Internet use could be only a reflection of long

la ting hi toric legacies. 

The rest of this chapter goe deeper into interpreting the presence and absence of 

relationships when testing the five-dimensional theoretical framework. First, we briefly 

look at the descriptives and the meaning of Hypothesis 1. Next, we tum to each of the six 

initial predictors and attempt to explain their influence on Internet u e in the post

communist countries. 

Discussion of Descriptive Analysis 

Regional Variations 

This section briefly reviews the range of variations among the post-communi t 

countrie across the six variables of interest: national income, democratization, 

telecommunications policy, teledensity, education, and religion. 
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The majority of the 28 post-communist countries are lower middle income, a few 

are low income, and only six are classified by the World Bank as upper middle income. 

Only one country--Slovenia--is a high income country according to the World Bank 

classification. Mo t of the countries in the region, however, remain in the lower middle 

income group. 

Naturally, the countries in the region differ widely in their level of democratization. 

None of the po t-communist countries is ranked as completely free or democratic, 

compared with the rest of the world. Nine countries are ranked as mo tly free and can be 

considered aspiring democracie . Only one country is absolutely undemocratic-

Turkmenistan. As expected, that country has lower Internet use than most; it ranks #26 

among the 28 countries. The re t of the post-communist countries are in the middle range 

of the civil liberties ranking, with some having made more progress than others. Belarus 

is an example of a country where political and civil freedoms have been restricted by the 

government. It ranks #23 among the group. 

Telecommunications privatization in the region as a whole ha been slow. 

Privatization of the major telecommunication operator was successful in 2 out of 5 cases 

only. Several countries including Estonia and Hungary have succes fully privatized their 

PTTs. The majority of countries, however, are lagging behind in the telecommunications 

privatization proce s. 

Telephone penetration in the post-communist countries is relatively high compared 

with Africa, for in tance, but lower than Western European levels. The teledensity across 

the region also varies widely: the country with highest teledensity --Estonia--leads the 

country with lowest teledensity--Albania--by a factor of 16. Mobile phone penetration 
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has increased throughout the region, but remains much lower than landline telephone use. 

Yet traditional residential phones remain outdated in term of connection quality. 

The post-communist countries have been well known for their advanced 

educational system. Traditionally, college attendance in the region ha been high. ot 

surprisingly, there is relatively little variation in terms of tertiary education ratio in the 

region. Compared to other regions, the post-communist countries rank higher in relative 

terms. Their mean tertiary education ratio is approximately 28 compared to tertiary 

percentage enrollment of 1 in Angola and Haiti, 11 in Iraq, 15 in Brazil, and 16 in 

Mexico. The education level of Western European nations, however, is somewhat higher: 

62 for Norway, 51 for France, and 45 for Denmark. 

The most common religion in the region is Eastern Orthodox religion. The other 

two major groups are Western Christians and Muslims. Western Christianity includes 

Protestants and Catholics. It is interesting to note that mo t of the former Soviet republics 

located in Central Asia are Muslim countries. Compared to other regions, the post

communist countries are more uniform in term of religious composition. A clear 

dominant religion exists and the population is highly homogeneous for the countries in 

this group unlike the United States, for example, where different ethnic rninoritie and 

various religious affiliations are abundant. 

Growth of Internet Use 

The Internet is one of the fastest growing communication technologies (WIPO, 

2001). It has been adopted globally at an unprecedented pace. Yet, as earlier chapters of 

this dissertation noted, many world regions are still behind in Internet use compared with 

the United States and Western Europe (Daly, 1999; Da gupta et al., 2001; World Bank, 

1999, 2000). Even though Jupiter Research projects that by 2005, the U.S. share of the 
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Internet population will drop to 24 percent (Jupiter Research, 2001a), there is till an 

imbalance between Internet-rich and Internet-poor countrie . Indeed, there are huge 

inequalities in Internet acce s and use around the world (Norris, 2000). 

Some striking figures help illustrate the magnitude of this digital divide. For 

example, Dasgupta et al. (2001) how that in 2000, 90 percent of the world's Internet 

subscribers came from countries with 15 percent of the world population (Dasgupta, et al. 

2001). Developing countries account for only 26 percent of all Internet users, with only 2 

percent of the population in these countries being online (ITU, 2001 ). These number 

illu trate the severe inequality in terms of Internet access across countries worldwide. 

Sub-Saharan Africa i one region where the adoption of Information and 

Communication Technologies (ICTs) ha been much slower. Eastern Europe is in the 

middle of the road, faster in adoption of the Internet than African countries, but slower 

than Western European countries. The post-communi t countrie eem to parallel Internet 

adoption and penetration in Central and Latin American countries. 

Still, the number of Internet users in the post-communist countries remains slim 

compared to that in the United States. Howard et al. (2001) report that the Internet has 

become a vital part of the lives of Americans. Data show that 87 percent of the American 

population uses email and 33 percent uses the Internet to retrieve information regularly. 

In addition, the study reports that 21 percent of Americans use the Internet for major life 

activities such as doing research online about health care and job and 9 percent also 

make transactions online (Howard et al. , 2001). 

One important finding of a 2000 survey is that the younger Internet users are "more 

likely to ... gather most kinds of information, and to perform financial transactions 
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online" (Howard et al., 2001, 390). They also conclude that there are "a variety of 

demographic factors that affect people's use of the Internet, including gender, age, 

education, income, race and ethnicity. But the most useful predictors of the activities that 

users enjoy online are their length of experience with the Internet and their frequency of 

logging on from home" (Howard et al., 2001, 403). Clearly, the length and frequency of 

Internet use are important predictors of online activities (Howard et al., 2001). 

Demographic variables also continue to be important predictors of Internet use. 

The size of the American online population has increased tremendously over a 

short period of time. Katz et al . (2001) show that the number of users in the U.S. 

increased from 8 percent in 1995 to 65 percent of the population in 2000 (Katz et al ., 

2001). In terms of composition, they observe that the number of users age 40 and older 

increased over time. Among a group of demographic predictors, income and education 

emerge as the most salient factors affecting people's awareness of the Internet (Katz et 

al., 2001). They conclude that the digital divide within the USA is shrinking. 

Hypothesis 1 of this dissertation addressed the question whether the average 

number of Internet users in the post-communist countries increased significantly from 

1995 to 1999. The statistical comparison clearly indicated that, indeed, there had been a 

significant increase throughout the region. 

The number of Internet users in the post-communist countries did increase 

significantly during the five-year period from 1995 to 1999. Even though this hypothesis 

only tested the trend for 19 countries (no data for the other nine were available for 1995), 

it is fair to predict that the growth in the rest of these countries will follow a similar trend. 

In fact, looking at the descriptive statistics for Internet users in the region, we expect that 
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the countries lagging further behind will exhibit faster adoption and increase u e at a 

higher speed. Thi , of course, can be extrapolated not only from the descriptives, but 

from the diffusion S-curve, which postulates that after a steep increase in the adoption of 

any technology, the diffusion speed decrea es and adoption levels off. 

Compared to the rest of the world, the post-communist countries fall in the middle 

range in terms of Internet adoption. On average, about seven percent of the population in 

the post-communist countrie is online. Internet indicators reveal an unexpectedly trong 

di parity in usage across the countries. The Economist found that Hungary, for in tance, 

is ranked much higher than Ukraine in e-readiness (The Internet's new borders, 2001). 

The Czech Republic and Slovenia are also more advanced than Albania and Azerbaijan 

in terms of Internet access, u e, online commerce and other online activities. In 1999, 

Estonia, for example, had 17 5 Internet host per 10,000 people while Albania had only 

0.24. Data on Internet penetration in Hungary show that 7 .1 percent of the population was 

online in October 2000 (Minges, 2001). On average, about seven percent of the 

population in the post-communist countries was online as of 2000. Thi number i 

growing rapidly (CDT, 2000; The Internet's new borders, 2001; ITU, 1999). 

There seem to be a digital divide in the region, with Estonia and the Central 

European countries at the top and the Central Asia former Soviet republics at the bottom. 

The three countrie that are leaders in Internet adoption are Estonia, the Slovak Republic, 

and Slovenia. The lowest eight countries are Albania, Azerbaijan, Belarus, Bosnia and 

Herzegovina, Mongolia, Turkmenistan, Tajikistan, and Uzbekistan. There is clearly a 

wide disparity in Internet use across the po t-communi t countries. The difference in 
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Internet users per 10,000 people between the top and the bottom wa more than 400 times 

in 1999. 

The Internet ha become important in some of the countries, where specific use 

and projects have emerged. The Internet made possible, for instance, the development of 

medical centers within the region. One project links a major hospital in Ukraine with 

doctors in Finland for real-time medical support. 

Discussion of Hypotheses 2 through 6 

This section provides an interpretation of the results of the multiple regression 

analysi used to test Hypothesis 2 through Hypothesis 6. 

National Income 

The mo t commonly used predictor of per capita Internet u e is probably national 

income, mea ured a Purchasing Power Parity Gross National Product per capita (PPP 

GNPP) in this tudy. The second hypothesis stated that higher per capita income would 

contribute to a higher number of Internet users per capita. The regression results strongly 

supported this hypothesis. 

The positive impact of national income on Internet use may come as no surprise to 

some scholars. Previous studies on Internet diffusion acros countries have shown the 

importance of economic development for ICT growth. Thus, the results of this study are 

in agreement with Arnum and Conti (1998), Bazar and Boalch (1997), Elie (1998), and 

Hargittai (1999). 

A few previous studie , however, have shown no significance of macro-level 

economic factors . Income per capita was insignificant in a study conducted by the World 

Bank, for example (Dasgupta et al., 2001). The results of thi research refute such studies 

and suggest that Internet disparities across the post-communist countries are more than 
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just a reflection of infrastructure inequalitie , a ome studies sugge t. The digital divide 

in the region is due, at lea tin part, to the economic inequalities between the countrie . 

Future studie of cross-country Internet diffusion hould incorporate national income as 

an important determinant, but take into consideration that it is not the only determinant 

that plays a role in the process. 

It was expected that GNP per capita might turn out to be the variable with strongest 

explanatory power in the final multiple regression model. Some studies have shown that 

national income level i the trongest predictor of Internet adoption (Beilock & 

Dimitrova, 2003; Elie, 1998; Hargittai, 1999). Thi was not the case in our finding . One 

reason for the relatively lower ignificance of national income among the predictor 

variable may be partly due to the multicollinearity between GNP and teleden ity. The 

implication of such multicollinearity is that these two variables, if entered together in the 

model, may lower each other' s significance. 

In this study, national income was the third most significant determinant of Internet 

diffu ion, following democratization and teledensity. A Internet connection prices go 

down relative to average wage, the income factor may be further reduced in its 

importance in the post-communist world. This is upported by a compari on of Western 

European nations where income did not appear ignificant as a predictor of Internet usage 

rates (Beilock & Dimitrova, 2003). It may be expected that the importance of income 

would wane over time. It should be noted, however, that national income level will 

remain an issue in countries where the hourly rate for Internet connection equals or 

exceeds one percent of the monthly salary. 
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Democratization 

Level of democratization was used as a political factor in the five-dimensional 

analytical framework. Compared with income and infrastructure factors , democratization 

is not incorporated as frequently in diffusion studies. It was considered an important 

factor in this analytical framework, however. This study predicted a positive relationship 

between the level of civil liberties and Internet adoption levels. The results of the 

multiple regre sion showed that the higher the level of civil liberties in the country, the 

higher the number of Internet users per capita. 

This finding supports the argument that political factors are critical for Internet 

development. Civil liberties are an indicator of the level of democratization. The process 

of democratization has been particularly important in the region. In fact, the word 

"democratization" i often u ed synonymously with the word " transition" in the post

communist world. Democratization as a broad term al o refers to the opening of society 

to the rest of the world and not ju t to the political and civil freedoms allowed in the 

country. 

Norris (2000, 2001) observed a recurring trend that established democracies around 

the globe tended to have higher Internet penetration. Bivariate correlations clearly 

showed that higher level of democratization and higher Internet use were positively 

related (Norris, 2001). Yet, Norris (2001) found no statistical significance of the 

democratization variable in her world model. In this study, however, democratization 

emerged as the most influential factor in the region of the post-communist countries. This 

could be partially due to the specificity of the region examined in this study. 

Civil liberties appear to be critical for Internet adoption in the post-communist 

countrie . The civil liberties composite variable u ed here includes several areas. One is 
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the freedom of ex pres ion and belief. The existence of free and independent media then is 

positively related to Internet growth. Another aspect of civil liberties is the freedom of 

assembly and demonstration, in other words, freedom to protest openly. It may not be far

fetched to argue that countries which do not allow freedom of a embly are likely to 

restrict Internet u e as well. In addition, an independent judicial y tern, re pect for 

human rights, personal autonomy and economic rights are also important civil liberties. 

We infer that countrie that restrict such rights are likely to have lower Internet 

penetration. 

These conclusions are supported by Rodriguez and Wilson' (2000) tudy, in which 

they underscore the significance of political freedoms and civil liberties for the 

technological progre s of developing countries. They argue that the exi tence of a climate 

of democratic freedoms not only facilitates, but also is a requirement for the faster adoption 

of ICTs (Rodriguez & Wilson, 2000). The existence of civil libertie a a nece ary 

condition for Internet adoption has been overlooked in the literature o far. 

It i important to note that there may be exception to the rule. Some countrie with 

undemocratic governments have very high Internet use. Singapore and China are two 

examples of that. While these countrie were not examined in thi tudy, it i plau ible 

that in both case high Internet use may be related to systematic government policies to 

encourage use. In the case of Singapore, it is important to note that the country has the 

lowest Uncertainty Avoidance Index (UAI) score in the world (Hof tede, 2001). 

Therefore, some cultural factors may dominate over the level of democratization in 

society in certain cases. 
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Telecommunications Privatization 

Many scholars have underscored the significance of government policies when 

discussing Internet adoption. Petrazzini and Guerrero (2000), for example, note the 

importance of telecommunications policy in the Latin American countries. Tanner ( 1999) 

discusses the significance of telecommunications policy in regard to Western Europe. 

Sallai (2000) and Wolcott et al. (2001) also have noted the importance of policies in the 

telecommunications sector for the growth of Internet use. 

The five-dimensional analytical model proposed that a longer period of 

telecommunications privatization would lead to a higher number of Internet users across 

countries. Privatization was not a significant predictor in this study, however. This 

finding is in accordance with the Kiiski and Pohjola (2001) study, which finds no effect 

of telecommunications policy on country-level Internet use. However, we need to be 

cautious in interpreting that telecommunications privatization has an effect on national 

Internet development. 

One possible explanation for the lack of significance of the telecom privatization 

variable may be simply the distribution of the data points. In other words, the lack of 

importance may be largely due to the fact that many of the values of the policy variable 

equal zero as of the end of 1999. If that is indeed the case, it is likely that the effects of 

telecom privatization will be visible in the long run, and that telecommunications policy 

will show increased importance over time. 

Previous research again in the Western European countries found a strong 

explanatory power in policies regarding the telecommunications sector. Hargittai' s 

(1999) research on Internet connectivity among the Organisation for Economic 

Cooperation and Development (OECD) countries is one of the important studies that 
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how a significant relationship between Internet u e and telecom policy. She showed that 

countries that have allowed free competition, or even some degree of competition, have 

higher Internet penetration than countries with telecom monopolie (Hargittai , 1999). 

Even though the result of this study do not support Hargittai's findings, it is, again, 

likely to see stronger effects of telecommunications policy on Internet use in the near 

future. 

The apparent contradiction between Hargittai' s conclusion and the findings of this 

research may be explained by the fact that each study measured telecommunications 

policy in a different way. Hargittai (1999) used the level of competition (monopoly, 

duopoly, competitive market) in the telecommunications sector as a predictor. That 

predictor reflects one a pect of telecom policy--demonopolization. This study, however, 

modeled telecom policy by a privatization variable. It appears that length of privatization 

may be insignificant for Internet adoption in contrast to level of competition in the 

telecom market. We need to distinguish between these two different aspects of 

telecommunications reform, but al o bear in mind that different policy dimen ions may 

influence Internet use differently in different regions. Hargittai's (1999) study focused on 

OECD countrie (Western European nations) while this study examined Eastern 

European countrie and former Soviet republics. 

Still, telecom market privatization may play an important role in the post

communist world ' s technological future. A number of previous studies have suggested 

that it is critical to include the level of privatization when studying Internet adoption in 

the post-communist countries (Ellis, 1999; Fish, 1998; Gulyas, 1998; Kuentzel et al. , 

2000; Maddock, 1997; Papir & Oleszak, 2000; UNDP, 1999). Even though the effects of 
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privatization in general and the main telecommunications operator in particular may be 

yet invisible, their long-term impact in the transition countries needs to be followed. 

Future studies should also consider other measures of telecommunications policy such as 

level of competition in the telecommunications market in addition to length of 

privatization. 

Infrastructure 

Technological infrastructure has often been described as one of the barriers to 

increased Internet diffusion. When there are more telephones in New York City than in 

several African countries combined, the existence of strong cross-country Internet 

discrepancies is hardly a surprise. This study tested the relationship between teledensity 

and Internet use per capita. Even though the relationship between the two variables was 

positive, it was not significant at first in the complete regression model. However, 

subsequent analysis showed that telephone infrastructure emerged as the second most 

important factor in the Internet diffusion process. 

The teledensity variable, even though insignificant in the complete model , 

remained in the final model after backward regression was conducted. There are at least 

two possible reasons for this phenomenon. The most likely reason may be that there is 

some indirect relationship between teledensity and telecommunications privatization, 

both of which are in the full regression model. Conceivably, countries which privatized 

their telecom operator earlier have higher teledensity to begin with, which makes the 

effect of both variables disappear. Therefore, teledensity becomes significant once the 

less influential privatization variable is removed from the regression model. 

Another possible explanation could be the high multicollinearity between GNP and 

teledensity discussed earlier in this study. In cases of such high correlation between 
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explanatory variables, it i common to see that one variable increa es its significance at 

the expense of the other one and vice versa. Additionally, even though teledensity is not 

stati tically significant in the complete model, it still contributes to it overall explanatory 

power. 

Since existing infrastructure ignificantly affects Internet adoption at the country 

level (Amum & Conti , 1998; Bazar & Boalch, 1997; Elie, 1998; Gulyas, 1998; Hargittai, 

1999; Lin, 1998; Sadowsky, 1993), variations in Internet use are to be expected between 

countries with different levels of infrastructure development. Thi study looked 

specifically at telephone infra tructure. The relative degree of difference between 

countrie in the po t-communi t world, however, may be much smaller than the 

differences that exist between Rwanda and France or Morocco and Finland, for example. 

Telecommunication infra tructure varies widely acros continent , regions, and countries 

(Daly, 1999; ITU, 2000). The variations are not a stark within the former Soviet bloc 

region, however. Therefore, we expect that the importance of pre-exi ting telephone 

networks may be higher when comparing all countries in the world. Beilock and 

Dirnitrova (2003), among others, have shown that teledensity is a significant determinant 

of adoption, examining a world model of 105 countrie . Telephone infrastructure then 

appears to be critical for Internet adoption on a global cale. 

It i important to note that this dissertation i one of the fir t studies to include 

mobile phone and not just residential phones as part of the technology infra tructure. 

This is an innovative approach, which may be u eful in future research because the 

importance of mobile telephone infrastructure is expected to grow over time. The only 

drawback of this approach is that the individual effects on residential versus mobile 



142 

phones cannot be i olated. Thus, we can only conclude that both re idential and mobile 

phone are significant in the Internet adoption process. 

Education 

Previous re earch, for the most part, has shown that educational level is an 

important determinant of Internet use. The results of this regression analysi , however, 

did not support this proposition. In fact, higher education eemed to be related to lower 

Internet u e in the region of intere t. Even though the results for the education predictor 

were not tati tically significant, we need to addre not only the lack of significance, but 

also the negative sign of the correlation coefficient between college education and 

Internet use. 

It is important to note that the post-communi t countries offer good quality 

education--both at the high school and college level. Even though the 1999 Human 

Development Report underscore that education in the region as a whole has recently 

deteriorated, both in terms of quantity and quality (UNDP, 1999), the basic educational 

level of the general population remains high. Typically, more educated people tend to be 

earlier adopter of technology (Rogers, 1995). Yet we found a negative relationship 

between educational level and Internet use. 

Does education matter? The results of this study are inconclusive. The tertiary 

enrollment ratio used here as a measure of educational achievement was not tatistically 

significant. Even more urprisingly, the regression coefficient for that factor was 

negative. This seems contradictory to previous tudie that found a positive relation hip 

between education and Internet use. There are at least two possible explanations for this 

inconsistency. 
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First, it eems that younger people tend to be heavier Internet u ers (Howard et al., 

2001). Thi is particularly true in the po t-communist countries (Kouznetsov & Bourtsev, 

1996). Rose (2002) note that in Russia, for instance, more than one-sixth of the people 

under age 29 are Internet users. In other words, age is inver ely related to u e. Older 

people in general are lower in the adoption of new technologies, uch a the Internet. 

Yet, older people tend to be more educated. Being older and more mature means being 

more educated than the younger population, but al o, arguably, less likely to use the 

Internet. Therefore, including education without controlling for age may produce 

misleading re ult . 

Additionally, basic use of the Internet may be simple enough for people with less 

than a college degree. How much knowledge doe one need to use the Web? The World 

Wide Web combines text and graphics, and learning the main navigation tool today may 

require little instruction. Email , which is the most popular use of the Internet around the 

world, tends to be user-friendly and easy to use. A better education variable to be u ed 

could be a specific mea ure of ICT skills. Finally, UAI tends to be lower among younger 

people. Future research should try to incorporate UAI into the education variable in order 

to avoid possible interaction. 

One of the few studies that upport the re ults of the current re earch was 

conducted by Kiiski and Pohjola (2001). These researchers also found no statistical 

significance of the education variable in their analysis of cross-country Internet 

penetration. It i uggested here that educational level is not an important determinant of 

Internet use during the early adoption stage. However, it may become more ignificant at 

later stages of the Internet adoption process. 
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Religion 

The study also hypothesized that differences in dominant national religion would 

affect the number of Internet users per capita. The results of the regres ion analysis 

showed partial support for this hypothe is. It seemed that Mu lim religion had a 

significant effect on Internet use in the post-communi t countries, but We tern 

Christianity did not. 

Religion wa incorporated in this study as a cultural measure. The dominant 

religion in the country wa measured as Eastern Orthodox Christianity (the mo t common 

religion in the group) We tern Christianity (Catholic or Protestant), and I lam. It wa 

argued that the e three religions were ubstantially different from one another (Fish, 

1998), and that religion wa a reflection of substantial cultural differences aero the 

countrie (Hof tede, 2001). 

Based on the two dummy variables employed in the tudy, some interesting 

finding emerged. Fir t, We tern Christianity did not seem to have a stati tically 

significant effect on the level of Internet adoption in the country. Its regression 

coefficient, however, was positive. In contrast, the coefficient for Muslim religion was 

negative and statistically significant. This clearly indicated a negative correlation 

between Internet use and Mu lirn religion. The causal relationship between the two 

variable , however, i not o clear. 

The following countries from the population of interest are predominantly Muslim: 

Albania, Azerbaijan, Bosnia and Herzegovina, Kazakh tan, Kyrgyzstan, Tajikistan, 

Turkmenistan, and Uzbekistan. Incidentally, the Mu lim countrie in the sample share 

some hi toric legacie . Six of them are former Soviet republics, five of which are located 

in Central Asia, and one--Azerbaijan--in the Caucuses. Arguably, these countrie 
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received less technological support and less infra tructure investment while member of 

the Soviet Union. In fact , the telephone infrastructure in some of the Central Asia 

republics is still quite poor compared with 21 st century tandards. Therefore, it is 

conceivable that Muslim religion was significant in this study because it captured historic 

inequalities in the realm of technology and national infra tructure. 

To explore the question whether religion serves as a substitute for infrastructure in 

the multiple regression, a model without the teleden ity variable was tested. We 

performed this regression with the expectation that We tern religion would remain 

significant when the teledensity variable was not included if the fir t explanation 

suggested above was true. However, this was not the case. Muslim religion was 

significant and negatively related to Internet use wherea We tern religion was removed 

from the model even when teledensity was excluded. It may be conceivable that We tern 

religion is positively related to democratization and educational level in addition to 

teledensity. But it seems more likely that perhaps religion parallel broader cultural 

differences among the countries of interest. 

There is another possible explanation for the negative relation hip between 

predominantly Muslim societies and per capita Internet u e. It is po ible that religion is 

correlated with ome other cultural factor that is negatively related to Internet adoption. 

Thus, religion may have a spurious relationship with Internet use and is most likely an 

indication of some strong cultural differences between Muslim and Christian societies. 

One such cultural factor could be, for instance, overall openness of society to new 
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technologies. Thi is similar to Hofstede's dimension of uncertainty avoidance (Hof tede, 

1980, 2001). I 

Hofstede developed four dimensions of culture: power distance, uncertainty 

avoidance, individualism and collectivism, and masculinity and femininity. The 

dimension which relates to the adoption of innovations in general and the Internet in 

particular is the uncertainty avoidance index (UAI) (Hofstede, 2001). Hofstede (2001, 

161) defined uncertainty avoidance as "the extent to which the members of a culture feel 

threatened by uncertain or unknown situations." Research shows that UAI is negatively 

correlated with the adoption of new media and use of the Internet (Hof tede, 2001). 

Dominant religion seems to reinforce the values that led to its adoption in a 

particular country. Also it is important to note that religion is listed as one of the three 

major ways in which ociety copes with uncertainty. High uncertainty avoidance 

countries resist innovations and are more resistant to changes in general. In contra t, "low 

UIA countries tend to have more open-minded mentality, in searching for information 

and in accessibility to innovation" (Hofstede, 2001, 170). Religion may not cau e 

uncertainty avoidance per se--but both may have a common cause. Hofstede notes that 

"an established religion reinforces the values that led to its adoption, however, 

confirming either strong or weak uncertainty avoidance" (2001, 177). 

For instance, two Muslim societies--Turkey and Pakistan--are ranked very high in 

UAL This suggest these societie as a whole will be les receptive to new technologies. 

At the other end of the spectrum are Singapore (with the lowest UAI core), Denmark 

1 
However, no data exist on the ranking of the post-communist countries according to Hofstede' s cultural 

dimensions, with the exception of former Yugoslavia. Hofstede also notes that the uncertainty avoidance 
ranking of Yugoslavia is not highly reliable. Today Hofstede's questions are included in the European 
Media and Marketing Survey that is administered in the member countries of the European Union. 
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and Sweden. These countrie have lower uncertainty avoidance, and anecdotal data show 

that they are among the leaders in Internet use in the world. 

In either case, this study partially upports the idea that culture plays a major role in 

adopting technological innovations. However, culture is a very complex concept, as many 

authors have noted (DiMaggio, 1997; Hofstede, 1980, 2001; Sondergaard, 1994; Tayeb, 

1994). 

Therefore, it i difficult to capture all dimensions of culture. Our observations and 

data analysis showed that, controlling for income and infrastructure as well as for other 

factors, Muslim religion wa negatively related to Internet use whereas Western 

Christianity had no effect. It would be necessary to te t the effect of religion on a 

worldwide model before making conclusive remark in thi regard. In addition, it would 

be desirable to include other cultural variables in future studies of Internet diffusion, 

when data permit. 

Refined Conceptual Framework 

This study proposed a five-dimensional theoretical framework for explaining cross

country adoption of the Internet. The overall conceptual model included economic, 

political climate and policy, infrastructure, audience, and cultural factors as determinants 

of adoption. The study showed that three of these factors--namely economic, political, 

and infrastructural--play an important role in the Internet diffusion process in the po t

communist countries. There was partial support for the influence of cultural factors, as 

revealed by the effect of religion. The policy variable used here--telecommunications 

privatization--did not appear significant. Finally, the importance of audience 

characteristics measured by education in particular was not supported. 
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The four specific variables that remained highly significant in this study were per 

capita income, democratization, teledensity, and Mu lim religion. These four predictor 

explained a large amount of variation in Internet use in the post-communist countrie . As 

expected, higher income, democratization, and teleden ity led to higher Internet adoption 

levels. These highly significant predictors of Internet adoption are likely to remain 

important in the future. Being a predominantly Muslim country seemed to affect Internet 

use negatively whereas being a predominantly Protestant or Catholic country had no 

effect. This partial upport for the influence of religion points to the potential impact of 

certain cultural predispositions. However, better measures of cultural differences need to 

be developed in order to gather more evidence of their influence on Internet adoption. 

Surprisingly, the telecommunications policy variable was not ignificant in thi 

study. However, this finding may have been driven by the pecifics of the data and the 

brief period of time over privatization was examined. It i expected that the privatization 

policies would show an effect in a time-series analysi over an extended period. 

It is also conceivable that a different policy measure--for instance, telecom market 

competition--may be a better determinant of Internet adoption. This study measured only 

one aspect of telecommunication policy--privatization of the national 

telecommunications operator. Privatization by itself may not be sufficient for bring about 

demonopolization in the telecom sector. Both privatization and demonopolization are 

considered important aspects of telecom liberalization in general. 

Finally, we found educational level to be irrelevant for Internet adoption in the 

post-communist countries. It i conceivable that this is an artifact of the relatively small 

variation of the education variable across these countrie . Another pos ible reason is that 
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the early adopters of any technology tend to be highly educated. Therefore, it is likely 

that the early adopters in each of the post-communist countries are the highly educated 

elite to begin with, so looking the average number or the whole population may be 

misleading. If this is indeed the case, the influence of education is likely to be more 

visible at later stages of Internet adoption when a higher percentage of the population 

joins the online community. 

The most convincing argument for the lack of significance of education seems to be 

its inverse relationship with age. Younger people tend to have lower education but seem 

to be the more likely Internet users. It is also important to point out another possibility: 

overall educational level may be misleading because it is not education per se that we 

want to capture, but rather the specifically Internet or computer skills of the population. 

Some clarification is necessary regarding the role of audience factors in the Internet 

adoption process. An important audience variable is English language proficiency. 

Considering that the majority of Internet content today is in English and that many 

operating systems and software programs (such as Microsoft Windows and Internet 

Explorer) are available only in English in the countries of interest, this variable is needed 

as a determinant of adoption, even though data for it were not available at this stage. 

Thus, future studies should include English language proficiency and test for its effect on 

national Internet usage levels. 

This dissertation examined only the effects of macro-level determinants. Of course, 

there are other factors that affect diffusion at the individual and institutional level. Norris 

(2001) conceptualized Internet diffusion to be studied at the following three levels: 

macro, meso, and micro level. An extension of this research should zoom in on the 
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countries of intere t and determine the effect of meso- and micro-level factors. The e, 

again may become more relevant at later tage of adoption. 

In sum, the results of this study suggest that even though economic factor are 

important for Internet adoption in the post-communist countries, infra tructure, political 

and cultural factor do matter as well. The findings of thi dissertation have important 

implications not only for the po t-communist countie , but for nation across the globe. 

These theoretical and practical implications are discus ed in the final chapter. 



CHAPTER 7 
CONCLUSION 

The global digital divide has become a concern for policymakers at both the 

national and international level. Kofi Annan, the United Nations Secretary-General, 

warned about the possibility that the poor of the world could be excluded from the 

information revolution: "These people are deprived of many things: work, shelter, health 

care, and drinking water. But to be isolated from the major telecommunication services 

now is an equally grave deprivation, and chances to remedy this situation are shrinking" 

(Annan, 1999). The growing digital divide is even more disconcerting because the gap 

between the developing and the developed world in information and communication 

technology adoption is greater than the traditional gaps of income and welfare (Daly, 

1999; Rodriguez & Wilson, 2000). As explained below, the results of this study can be 

used by the lesser connected countries to improve their Internet connectivity and thus 

help bridge the gap between the Internet-rich and Internet-poor world. 

Conclusions 

This study developed a five-dimensional theoretical framework to explain the 

variations of Internet use in the post-communist countries. Based on the findings of the 

study, we conclude that economic, political, and technology/infrastructure factors 

positively affect Internet use in the region. Cultural factors also seem to have an impact, 

with Muslim religion adversely affecting Internet use. This negative relationship, 

however, may be, coincidentally, a reflection of historic inequalities between the post

communist countries. 

151 
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Using multiple regression to test the five-dimensional framework proposed in 

Chapter 3, it was determined that democratization, telephone infrastructure, and national 

wealth were the three most important factor that affect Internet use in the post

communist countries. Other determinant suggested in the literature did not appear to 

influence Internet use in the region. Having predominantly Western Christian religion 

seemed unrelated to Internet adoption. National policy--and length of 

telecommunications privatization in particular--did not appear significant in the analysis 

either. Additionally, college education was not found to be related to Internet use in the 

post-communist countries. Contrary to expectations, higher level of education did not 

predict higher Internet use in the e countries. 

Three of the five factors proposed in the Internet diffu ion framework were found 

to be important. On theoretical grounds, we can derive a refined conceptual framework 

based on the empirical results of the study. The new framework include (1) economic; 

(2) political; and (3) infrastructure factors. Cultural factors may be important as well , as 

evidenced by the significance of Muslim religion. Including religion or ome other 

cultural measure is recommended as a fourth component. A measure similar to 

Hofstede's uncertainty avoidance may be more revealing in capturing cultural differences 

across nations than religion. Finally, it was observed that national income and telephone 

infrastructure are highly correlated, so looking at the effect of one and disregarding the 

other would be a mistake. 

The variables which were not significant in this study were telecommunications 

privatization and educational level. It is recommended to find better proxies for the 

effects of telecommunications policy and education, respectively. We conclude that the 
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former should also be measured by telecommunications demonopolization or level of 

competition in the telecom sector and the latter should capture not education per se but 

specifically Internet training and ICT skills. 

Finally, it i expected that the effects of income and infrastructure will wane over 

time. On the other hand, the weight of cultural factors is likely to increase at the later 

stage of the Internet diffusion process, as suggested by Beilock and Dimitrova (2003). 

Implications 

This research has important theoretical and practical implication . The findings of 

this dissertation can be of value to at least three major constituencies: policymaker , 

business companie , and the academic community. 

Theoretical Implications 

The finding of this di ertation contribute to the academic re earch by (1) offering 

a de criptive analysis of Internet u e; (2) showing which factors affect Internet adoption 

in the post-communist world; (3) developing a comprehensive model of Internet diffusion 

that can be applied to other countries and regions of the world; and (4) extending 

diffusion of innovations theory to the country level and showing which of its 

generalizations apply to Internet adoption in the post-communist countries. 

This dissertation fills a gap in the literature because it offers an extensive 

description of Internet adoption in the post-communist countries. No previous studies 

have examined Internet variations in the region in such detail. This tudy is one of the 

first to show clearly the existence of a digital divide not only around the world, but also 

among the post-communist countries. 

Further, the dissertation identifies a specific set of factors that affect Internet 

adoption in the po t-communi t world. Thus, it contributes to the body of literature on 
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cross-country Internet diffusion by shedding light on the determinants of the diffusion 

process in a specific region of the world. The results clearly show that economic, 

political, and infrastructure factors measured by per capita income, level of 

democratization, and teledensity respectively, influence Internet use in the region. There 

has been a void in the literature on Internet adoption in countries other than the 

industrialized countries of the world, and our findings fill this void. 

Probably the main theoretical contribution of the dissertation is that it develops a 

more comprehensive model of cross-country Internet diffusion than any previously tested 

models. The proposed five-dimensional model is broader and more accurate than earlier 

bivariate models. In addition to the economic and infrastructure variables tested in 

previous studies, it adds the variables of culture and democratization. This 

comprehensive model of Internet diffusion also incorporates audience characteristics and 

policy variables, which have been suggested in previous studies, but rarely included in a 

multivariate analysis. Another advantage of this five-dimensional framework is that it can 

be easily applied to other countries and regions of the world and not only to the post

communist countries. 

Finally, the dissertation used some of the generalizations of the diffusion of 

innovations theory and applied those to the country level of adoption. Our results showed 

that income and education as well as culture can be translated and used not only at the 

individual but also at the societal level of adoption. However, a more appropriate 

measure of education than college education may need to be developed when studying 

Internet diffusion. 
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Applied Implications 

Policymakers at the local , national, and international levels can use this study to 

develop or modify policies aiming at accelerating Internet use in the former Soviet bloc 

countries. The results of the study can be used as guidelines for Internet diffusion in other 

countries as well. Governments, non-governmental organizations (NGOs), and 

international organizations can benefit from the empirical results of this study, assuming 

that these organizations have a vested interest in promoting Internet development in the 

so-called transition economies of Eastern and Central Europe and the former Soviet 

Union. 

The findings of this research are particularly revenant to NGOs and international 

organizations that are trying to understand and promote Internet adoption around the 

world. As Rodriguez and Wilson (2000) note, multilateral and bilateral support for 

information and communications technology activities in developing countries is warranted 

because of the increasing global technological gap. Organizations such as the Open Society 

Foundation, the International Telecommunication Union, the United Nations, USAID, 

and the World Bank may benefit from the results of this dissertation and use them as 

guidelines for their international Internet-related projects. 

The study examined Internet adoption in the post-communist countries. The results 

identified three main factors--democratization, infrastructure, and national wealth--that 

facilitate Internet diffusion at the country level and suggested other factors that serve as 

barriers. The results demonstrated not only the direction, but also the strength of 

relationships between these factors. 

The level of democratization emerged as the most important determinant of Internet 

adoption relative to the other predictors in the framework. This finding may be deemed 
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relevant to policymakers because it shows that limiting democratic freedoms affects 

Internet adoption negatively. On the other hand, encouraging free expression, 

independent media, and freedom of assembly can lead to increased Internet penetration. 

The findings of this dissertation also confirmed the importance of teledensity in the 

process of Internet adoption at the global level. Teledensity emerged as the second most 

important determinant after level of democratization. Organizations such as the World 

Bank that deal with inequality around the world may base their future projects on the 

knowledge that infrastructure gaps still serve as major barriers to Internet adoption, even 

in the post-communist countries. 

Consistent with previous research, national income was found to be significant for 

country-level Internet adoption. It was the third most important predictor in this study. 

One way to increase adoption then would be to increase the wealth of the country. This 

finding has ramifications for national governments and loan granting agencies at the 

national and international level. 

The practical nature of this study also makes it useful to the business community. 

Companies in Internet-related businesses that plan expansion to the post-communist 

countries can find the descriptive results of the study useful. The study could help them 

make strategic decisions on which country to enter first (e.g., Estonia would be a good 

choice since it is the leader in Internet adoption in the region). In addition, this 

dissertation can be helpful to local Internet companies and Internet service providers 

(ISPs). The ISPs can adjust their pricing structures accordingly based on the finding that 

economic factors serve as a barrier to Internet diffusion. Finally, the study has potential 

utility to market research companies that measure and forecast Internet levels at the 
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international arena. Such companies can compare the speed of adoption in this region to 

other regions in the world and possibly make some predictions when the Internet is likely 

to reach universal penetration in the post-communist countries. 

The potential benefits of Internet adoption and use were discussed at length earlier 

in the manuscript. Probably the most amazing contribution that the Internet brings to 

people and organizations worldwide is the quick, cheap, and seamless transfer of 

knowledge. "Knowledge is critical for development, because everything we do depends 

on knowledge" (World Bank, 1999, 16). The Internet provides a venue for any individual 

to learn about a multitude of topics--from successful business competition strategies to 

how to treat infant illnesses. Therefore, increased Internet access is likely to bring more 

independence and knowledge to people of all walks of life. 

Some studies have shown concern that the benefits of the Internet would be reaped 

only by the highly developed nations and that less developed countries would gain less 

from increased Internet use. Roller and Waverman (2001), for example, argue that 

increases in telecommunications infrastructure lead to higher growth among more 

economically developed countries, such as the OECD countries. The growth effects are 

expected to be lower in less developed countries (Roller & Waverman, 2001). Daly 

(1999) notes that, paradoxically, "those who have to get most Internet benefits, and those 

who have the greatest needs have least access to the new technology." Further studies 

should examine whether wealthier countries gain more benefits from new technology 

adoption than less developed countries. 

Even if this difference turns out to be true, there is still a bigger danger of leaving 

the developing countries completely behind in the information revolution (Rodriguez & 
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Wilson, 2000). That can lead to further increa e knowledge gap (World Bank, 1999). On 

the other hand, if developing nations in titute policie and e tablish institutions to help 

Internet adoption, then can catch up with the industrialized world (World Bank, 1999). 

A report by the European Commi ion (2001) on the digital divide notes that the 

benefits from increased ICT use may be more qualitative and are not as tangible. 

Therefore, it is difficult to find hard numbers to support the argument of how beneficial 

the Internet is. Some of the areas in which the Internet had been considered a positive 

force are economic development, the political process, leapfrogging, and social life. 

The Internet affect the economic ituation in a country as it facilitates international 

trade, lowers production and distribution cost , optimizes productivity within and 

between companie . In term of contributions to political phere, the Internet allows 

people to peak publicly and publish information to wider, global audiences. In addition 

to erving as a regulation-free information source, the Internet provide an avenue for 

political communication and mobilization. 

Leapfrogging i the ability of countries less developed technologically to skip 

generations of intermediate technology and adopt the latest one--in thi case, the Internet. 

The adoption of the latest technology is considered beneficial to the country. Arguably, it 

serves to facilitate catch-up with more technologically advanced ocietie . 

The Internet also affects social life. Online applications such as chat rooms and 

email bring people of all nationalities and ethnic backgrounds clo er together. These 

online applications redefine ocial relationships within countries. The effect of virtual 

communities are expected to increase in the future. 
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Increased Internet use also has certain ideological implication for the national 

population. The Internet has been seen as a vehicle for tran mission of a number of 

ideologies. It allows more democratic communication to take place. Yet it also allows the 

Taliban and other extremist groups to establi h worldwide networks and to communicate 

outside national borders. 

This discussion leads to the question: Is technology neural? While it is beyond the 

scope of this study to answer this question, it is important to differentiate between the 

different functions of the Internet. There definitely some beneficial a pects: free and open 

expre sion online, possibility for political participation, leveling off competition during 

economic transitions, and finally ocial connectivity. However, some of the negative 

spillover that the Internet can bring to nations are values of consumeri m, individualism 

and militarism. Therefore, it is imperative to have a clear distinction between the pecific 

uses of the global network of networks, which makes it difficult to predict the exact 

implications of increased Internet use. 

Limitations 

This study ha several limitations. Problems with data availability made it 

nece sary to include proxy variables for a number of factors identified in the literature 

review. In particular, cost of Internet connection and culture had to be measured with 

proxy variables. English-language proficiency statistics were unavailable at the time of 

this research. Lack of data is a common problem in the post-communist countries, where 

no reliable regional comparative data sources exist (Fish, 1998). 

In an ideal world, social science researchers will not have to deal with issues of 

nonexistent or unreliable data. In reality, we choose the best data available to us when 
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conducting our re earch. However, it is important to understand the limitation of the 

data. 

Validity 

It i critical to a sess the validity of the tudy to a ume no y tematic bia wa 

introduced into the results. Several forms of validity exist. The two broad types of 

validity--internal and external validity--are reviewed below. 

Internal validity 

Internal validity refers to the question whether all variables, mea ures, stati tical 

procedures, and inference were sound and robust. Babbie ( 1995) di cusses four type of 

internal validity: face, content, criterion, and construct validity. Face validity in a study is 

gained by careful in pection of the concept and their mea ures. Ba ically, it examines if 

the measures and the results of the study seem appropriate at face value, which is true in 

thi re earch. All variable , te t procedure , and findings of the study have high face 

validity. 

Content validity establi he that the measure covers the full range of concept' 

meaning . Content validity is high for all variables used in this study except for culture. 

As aforementioned, culture is a complex phenomenon, and its meaning involves more 

than national religion. Lack of data for the uncertainty avoidance index of Hofstede 

prevented us from using that arguably more appropriate mea ure of cultural differences 

between societie . It was beyond the scope of this study to develop and estimate other 

measures of culture. 

Criterion or predictive validity refers to the que tions whether cores obtained on 

one measure can be accurately compared to those obtained with an already validated 

measure of the same phenomenon. The predictive validity of our measures is high 
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because they are ba ed on previou re earch and the results are consi tent with earlier 

studies. 

Finally, construct validity applies to situations where there i no clear criterion for 

validation purposes of a particular variable. In this ca e, a different mea ure related to 

other measure already in theory is the use of teledensity a a combination of both 

residential and mobile phones. Previous Internet adoption tudies have incorporated only 

residential phones as an infrastructure variable. The increasing significance of mobile 

phones in the po t-communi t countries made it necessary to construct this new 

infrastructure variable. 

The internal validity of the tudy overall i high becau e all mea ures were sound 

and regression assumptions were met. One concern may be the relatively mall number of 

ob ervations/countrie used in this exploratory study. As explained earlier, however, the 

tudy incorporates the population of interest--all 28 po t-communi t countrie . 

The dependent variable used to measure Internet adoption within a country wa 

Internet users per 10,000 a reported by the International Telecommunication Union. It is 

very difficult to estimate how many people are using the Internet within a country 

(Castells, 2001; Daly, 1999; Press, 1997; Zook, 2000, 2002). One of the challenges for 

developing countries in particular is that people often u e the Internet from cyber cafes, 

which i unaccounted for by domain-based mea ures. Also, current Internet data 

collection methodologies publish different figures of Internet use, which suggests that 

they do not provide completely reliable data. The data on number of Internet u ers per 

capita, therefore, need to be considered only an approximation of the actual number of 

Internet users in the country. 
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Some of the predictor variables point to other i sue that need to be addressed. The 

Gross ational Product variable (GNP) by definition reflect only officially reported 

economic data. However, UNDP (1999) underscores that shadow economies, which 

remain mostly unreported, are a ubstantial part of the national economies of the po t

communist countries. For example, the shadow economy a percentage of GDP wa close 

to 17 percent in Bulgaria and over 19 percent in Ru ia in 1996 (UNDP 1999). The 

results of this study, however, are based only on officially reported G P statistics. 

Somewhat urpri ingly education was not ignificant in thi tudy. It appear that 

the difference between Tajikistan and Slovenia in educational level may be less 

pronounced than the difference between Tanzania and the etherlands, for instance. The 

lack of ignificance may be also a result of the way education wa mea ured--as tertiary 

education ratio. 

It was unexpectedly difficult to locate English language proficiency data. Data on 

percentage of high school students studying English exi t, but only for the current and 

future members (candidate countries) of the European Union. Therefore, English 

language proficiency could not be included as an explanatory variable in this analy i . It 

is sugge ted, however, that future studies of cross-country Internet diffusion should 

incorporate Engli h language as a determinant of Internet adoption. 

Multicollinearity--the high correlation between several independent variable --was 

an inherent problem in this research. Multicollinearity wa highe t between GNP and 

teledensity, but the other variable also howed moderate degree of multicollinearity. The 

backward regression method used in this study reduced the problem of multicollinearity. 

Still, the individual regression coefficients should be interpreted with caution. 
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External validity 

External validity is the extent to which the re ults of a study can be generalized 

across populations, ettings, and time. This study has low external validity. The predictor 

variable that emerged a significant for the post-communist countrie may not be as 

ignificant for another set of countries or another region of the world. However, it is 

important to note that the e predictor variables would still be applicable for another group 

of countries, but their relative effects on Internet u e may vary. 

The external validity is also low in term of applying this framework to a different 

point in time. It is expected that other variables may become more relevant to global 

Internet adoption at different point in time. Structural variables uch a income and 

teledensity may be more ignificant during the early stages of Internet adoption whereas 

the audience factors may become more critical at later stages. Socioeconomic factors tend 

to be more important at earlier tages of Internet adoption. Also, income and 

infra tructure as well a democratization level (the external factor ) are likely to act a 

stronger barriers to adoption than cultural predispo ition . 

The study captured Internet adoption at one point in time. Relationships between 

variables may change at different stages of the adoption process. It is important to 

underscore the dynamic nature of the Internet adoption process. Any research finding 

become outdated quickly because ICT use is increa ing dramatically in all region of the 

world (Rodriguez & Wil on, 2000; World Bank, 2001). 

This study examined only country-level factors that affect Internet u e. Other 

factors may be influential at the individual or at the institutional level (Arquette, 2002; 

European Commission, 2001; Norris, 2001). Norri (2001), for instance, propo ed the 

Internet Engagement Model, in which Internet adoption is to be studied at the macro 
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(country) level, the me o (institutional) level, and the micro (individual) level. Again, this 

study focused only on the macro level and examined only country-level factor that affect 

Internet adoption. 

Even though the proposed model of Internet adoption was very comprehensive, it 

did not include every ingle possible variable that may have an effect on Internet u e. 

Rather, the study explored the significance of a set of variables con idered most 

important for Internet adoption at the country level at this stage of the adoption process. 

This study i mo tly cros - ectional, which limits the applicability of the findings 

for future stage of Internet diffu ion. Internet diffusion i a proce and not a static 

phenomenon. However, this study captures the adoption process in the post-communist 

countries at one point in time. 

Reliability 

Reliability refers to the que tion if the same technique applied to the ame data 

yields the same re ult each time. Reliability does not seem to be an i sue when u ing 

secondary data a was the case in this tudy. There are no ampling i sue involved 

because the data gathering method of the original sources are highly reliable. Since the 

statistical methods were robust, we assert that the tudy has produced reliable result . 

The interpretation of re ult in multiple regression always brings the question of 

causality versus correlation. Clearly the correlation coefficients show a strong 

relationship between the aforementioned independent variables and the dependent 

variable, but is that relationship causal? Babbie (1995) lists three condition that mu t be 

present in order to claim a causal relation hip: (1) time sequence; (2) correlation between 

cause and effect; and (3) no other possible third variable that cau e both the dependent 

and independent variable. 
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Close examination of the variable in the current study how that the fir t two 

conditions are met. Let's take religion as an examine and test each of the three criteria. 

Clearly, religion has come into existence before Internet use. Second, the correlation 

between religion and Internet use i high, as determined by the dummy variable the 

regression analysis. The third criterion is more difficult to test. Arguably, there is no 

other variable that affects both religious predispositions and likelihood of Internet u e. 

Suggestions for Future Research 

The Internet is one of the most fa cinating new technologie of all time, and 

re earch on its adoption around the world is growing. This di sertation explained cro s

country determinant of Internet adoption in the post-communist countrie . Future 

re earch hould focu on adoption at the individual and organizational levels to see if 

different determinants play a role. In addition, future research should examine if the 

Internet is used differently by different individuals within the po t-communi t countries. 

In other words, studie should identify individual demographic characteri tics a well as 

personality factors that affect adoption at the individual level in the po t-communist 

world. In this regard, more qualitative research of Internet adoption and use within the 

post-communist countries is warranted. 

Another venue for future research would be to i olate better proxy variables for the 

broad set of factors suggested in this analysis. First, it would be desirable to incorporate 

other cultural variables in addition to religion and test their effect on country-level 

Internet adoption. Other mea ures of telecommunications policy such as level of 

competition or Internet regulation hould also be tested in future re earch. Future studies 

of cross-country Internet diffusion should incorporate English language a an audience 
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factor. A better educational variable that should be tested as a determinant of Internet 

adoption in the future is some specific measure of ICT skills in particular. 

Future studies should apply the five-dimensional framework proposed here to a 

world model of Internet adoption. It will be interesting to see if there are any regional 

differences in the effect of the predictor variables when applied to all countries. Such 

studies may help isolate a set of variables that are universally important in the Internet 

diffusion process. 

This was mo tly a cross-sectional study of Internet use in the post-communist 

countries of Eastern Europe and the former Soviet Union. Future studies should also 

examine the adoption process in the region longitudinally. A comparative study between 

We tern and Eastern European countries is another venue for future re earch. Such a 

comparative study would po sibly allow researchers to identify additional cultural 

predisposition that influence Internet adoption. Finally, a comparative tudy between 

Western and Eastern European countries longitudinally should al o be conducted. 

The importance of the Internet for national development is unquestionable. Today 

the significance of communication technology is more crucial than ever. The main 

message in a recent World Bank report reads: 

Although traditional channels of communication will remain important, the new 
information and communications technologies hold great potential for broadly 
disseminating knowledge at low cost, and for reducing knowledge gaps both within 
countries and between industrial and developing countries. (World Bank, 1999, 56) 

This potential of the Internet makes it crucial to understand the driving forces of its 

adoption at the country level. 

The transition countries of Eastern Europe and the former Soviet Union have 

undergone a unique period of tran ition since the end of the Cold War. This transition has 
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proved to be all but easy. A Freedom House report discusses the difficult transition to 

building a civil society, democracy and market economy in the region as a whole 

(Karatnycky et al. , 1997). The United Nations also underscores the dramatic 

transformation in the po t-communist countries and notes the various costs of tran ition 

from totalitarianism to capitalist democracy (UNDP, 1999). The transition has led to 

social problems, economic downfall, inflation, and deteriorating educational ystem, 

among other issues (UNDP, 1999). Transition costs have been so high that some have 

suggested it is more appropriate to call it the great depression rather than a transition 

(UNDP, 1999). 

When discussing the multidimensional nature of the transition proce , it i 

important to realize that the transition in the former Soviet bloc will not be completed 

overnight (Fischer et al., 1998). On the contrary, "overcoming in titutional legacies and 

building new, effective institutions is a process that, by definition, will take a long time" 

(Karatnycky et al. , 1997, 21). Increased Internet access and use--even though hardly a 

panacea--may contribute to making these societies reach their transition goals faster. 

Higher Internet use may be used to help their development during the challenging 

transitional period. 

What this re earch has hown is that building a more democratic society leads to 

increased Internet u e. Democratization emerges as more important determinant of 

Internet adoption than ever before suggested. However, the structural issues of income 

and infrastructure also remain critical for Internet development in the region. Countries 

with lower national income and poor telephone infrastructure have to overcome these 

barriers in order to increase Internet use. But first, a necessary step to enlarging the 
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information superhighway in the post-cornrnuni t countries is to open up their ocieties 

and increase the political rights and freedoms of their citizens. 
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