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Abstract
This paper explores different outcomes in per capita Internet diffusion in four transition economies of Central and Eastern Europe. I review the economics, political economy and public policy literature on technology diffusion, and argue that institutions-based approaches offer a plausible explanation for the different rates of Internet diffusion. By qualitatively comparing both the broad institutional framework and sector-specific rules of the game in these four countries, I find evidence that mutual reinforcement between the two sets of rules increases probability for achieving higher per capita rates of Internet diffusion. Even though the consideration of informal institutions given in this analysis is limited, consideration of certain interactions between formal and informal institutions led to a strengthened institutions-based explanation. 

Introduction
Diffusion of technologies is usually related to the level of economic development. More developed countries adopt new technologies at faster rates. Less developed countries lag behind in terms of technology diffusion. The ability to accommodate new technologies is precisely what helps make developed countries advance. Internet diffusion in the transition economies of Central and Eastern Europe, however, poses a bit of a puzzle. Countries with fairly similar economic development have significantly different outcomes in Internet diffusion. Solving this puzzle of varying Internet diffusion allows us to understand more about the reasons why technologies diffuse more rapidly in some societies than in others. Seeing the bigger picture would help explain why some countries have a quicker transition to the knowledge economy, as Internet diffusion is often used as an indicator of the state of knowledge economy. 

So why have the transition economies of Central and Eastern Europe different Internet diffusion rates? Resources-based approaches do not provide a plausible explanation. Countries with similar per capita incomes have a huge variance in per capita Internet diffusion. As far as non-material resources such as human capital are concerned, these countries have fairly similar literacy rates and their populations are generally well educated. 
I offer the explanation that institutions and the nature of their change in the period of 1990-2004 explain the different outcomes in Internet diffusion. Institutions do not imply only rules governing the information technology and/or telecommunications sector. Many information technology and e-government experts offer tunnel visions in their policy analysis by only looking at sector-specific rules. The causes for Internet diffusion are found in Internet policies. Small changes must have small causes. Such a narrow way of looking at causal relationships commits a fallacy of identity. Causes for the various outcomes of Internet diffusion should not be identified solely by changes in the rules governing information and communication technologies. 
I link Internet diffusion to a broader institutional framework and its change.  If the broader institutional framework and the telecom-specific rules are mutually reinforcing, then there is a higher probability for a wider diffusion of Internet in society. Inconsistency between these two sets of formal rules will decrease the likelihood for a wider Internet diffusion. The focus in this paper will not be on the formal rules alone, but rather on effective rules resulting from interaction between informal and formal rules. Informal rules may undermine formal rules or they may strengthen deficient formal rules. The consistency between sector-specific and general rules, on the one hand, and informal rules compensating for deficiencies in formal rules, on the other hand, increase the probability for the Internet diffusion. 

I start with a brief overview of the literature, followed by a detailed discussion of methodology, discussing the measurement of dependent and independent variables and the rationale for the case selection. After this I will offer an overview of institutions and their change over time in case studies of Estonia, Latvia, Slovakia and Slovenia. Next, I will discuss how these different institutional frameworks affected Internet diffusion in these countries.   

A Brief Literature Review
Literature regarding the Internet and information technology diffusion can be summarized as emphasizing the role of either resources or institutions
. Resources can be categorized as material (e.g., income, infrastructure) or nonmaterial (e.g., human and/or social capital).  To start with resources-based explanations, some studies have outlined a strong correlation between the rate of per capita Internet penetration and per capita gross domestic product (GDP) (Kiiski and Pohjola 2001, Beilock and Dimitrova 2003). Kiiski and Pohjola (2001) point out that, in addition to income, the cost of Internet access also helps explain the observed growth in computer hosts in per capita terms. Beilock and Dimitrova (2003) found a strong correlation between the level of infrastructure development (defined as main telephone lines per 100 inhabitants) and Internet diffusion in addition to per capita income  (Beilock and Dimitrova 2003).
Dasgupta and others (2001) used econometric analysis to conclude that income differentials do not explain the digital divide between countries. They reason that the digital divide is not a  new phenomenon, but rather reflects the persistent gap in main telephone lines. Dasgupta et al demonstrate that state competition policies matters a great deal, given that low-income countries with high World Bank ratings for competition policy have a significantly higher number of Internet subscriptions per main telephone lines (Dasgupta et al 2001, 15).  The emphasis on competition is supported by studies on telecom regulation by Heimler (2000) and Taylor (2002) and the econometric study of 86 developing countries by Fink et al (2003). Fink et al demonstrated that complete telecom liberalization pays off by increasing teledensity (refers to the main telephone lines in per capita terms) by 8 percent (Fink et al 2003, 99). 

Caselli and Coleman (2001) found evidence that the larger the size of a government, the smaller the computer adoption rate across a country; they also maintain considerable evidence that the rate of computer diffusion across the countries is associated with sound property-rights protection. Their finding regarding the role of government can be linked to an underlying theme in trade policy literature, which holds that trade protectionism (government intervention) reduces the benefits of technology transfer for small countries (Besley and Case 1993, Caselli and Coleman 2001, Dollar 1993, 434). Protectionism also decreases adoption incentives created by network, market power and learning externalities (Besley and Case 1993, 399). 

But the trade is not just about material goods: It leads to non-material benefits that are fundamental for technology diffusion (Lall 1993, 125). Technology diffusion depends both on importation of technical equipment and inflow of know-how, which contributes to increased human capital in small countries (Caselli and Coleman 2001).  Adoption of ideas is crucial for technology diffusion (Eaton and Kortum 1999, 563; Mokyr 1990; 186-190, Castells 2000, 35-37; Beilock and Dimitrova 2003). The nature of technology is epistemological and the use of technical equipment differs in different contexts (Mokyr 1990, 186; Fountain 2001, 88-90, 98; Keller 2002, 138; Murmann and Homburg 2001, 203; Zanfei 2000, 527). 
Mokyr argues that no symmetry exists between demand and supply in the process of technology diffusion and change and supply is more crucial than demand (Mokyr 1990, 152, 297).  "The "demand" for technology is a derived demand, i.e., it depends ultimately on the demand for the goods and services that technology helps to produce; there is little or no demand for technology for its own sake," writes Mokyr (Mokyr 1990, 151). Logically, it follows that the Internet is not necessary for its own sake, but rather as a means for achieving whatever goals/tasks individuals may wish to pursue. In other words, there are many substitutes for the Internet.  

 This point is reinforced further once the nature of the Internet is understood. The Internet is not an independent good;  the value of the Internet  is not determined solely by the connection at a particular speed. The Internet is best understood as a network good. As is the case for many information technology goods, the value of the Internet depends on the network to which these technologies are connected (Harknett 2001, 242-246). This implies that a value of a good for any given person is influenced by consumption choices made by other persons. This rationale is grounded in basic microeconomics, which states that there are externalities to being connected to certain classes of goods.  The externalities are reinforced by the fact that the Internet is by nature a decentralized network, i.e. applications are hosted at the edge of the network by absolutely anyone. Internet is much less controllable than a smart network, where applications are hosted in the network’s core, most likely by the operator(s) of the network (Icenberg 1998, 24-31). A typical example of a smart network is a telephone network (Icenberg 1998, 24-31). 


Studies emphasizing correlations between information technology diffusion and certain sets of resources are just that – demonstrations of correlations. They do not provide sufficient evidence for a casual relationship. Once Internet diffusion is understood in a broader context of technology diffusion and it is analyzed as a network good, the institutions-based explanations seem more compelling. The sections that follow are inspired by this insight. 

Methodology
The methodology will be constructed by using case studies of four countries to provide more detailed and nuanced insights into the relationships between institutions and Internet diffusion. I will start by discussing the concept formation and measurement of dependent and independent variables. After this I will discuss case selection. 

Dependent variable

The background concept of Internet diffusion is systematized as referring to how widely Internet is used in society. The concept is not measured in absolute terms but in relative terms, by standardizing the indicator and looking at per capita Internet penetration rates
.  This approach establishes equivalance by taking into account specific context (Adcock and Collier 2001, 536). Most importantly, standardizing by population is useful because it avoids effects that are the results of population size (Adcock and Collier 2001, 536, Jacob 1984, 30).  There are two standard ways of measuring Internet diffusion. First, scholars measure the number of Internet hosts per 10,000 inhabitants (Kiiski and Pohjola 2001, Inglehart and Welzel 2005, 279-280). Second, other scholars prefer measuring the number of Internet users per 10,000 inhabitants (Beilock and Dimitrova 2003). 

The term “Internet hosts” refers to organizations or firms that have computers directly linked to the worldwide Internet network. For instance, an Internet Service Provider (ISP) serves as host, and individuals can connect through the ISP host computer to the Internet. The International Telecommunications Union (ITU) measures hosts by two-digit country code,  e.g.;  France: .fr, United Kingdom: .uk.,  et al. or three digit-code referring to a specific classification of organization, e.g., .org, .com, .edu et al (ITU 2006). Data comes from the Internet Software Consortium and RIPE (Reseaux IP Europeens). This method is a reliable means of  measurement because  errors in collecting the data are minimal and, from a technical standpoint, data is easily assesible (Jacob 1984, 34).  There is no need to carry out surveys in different countries to  identify hosts. 

However, problems do arise with content validity (Adcock and Collier 2001, 538-539). This method of measurement of Internet hosts does not necessarily  tell whether a counted host is physically located in a certain country. As ITU points out, the indicators are aimply an “approximation” (ITU 2006). This shortcoming is particularly true of hosts offering services under Internet names ending with .com or .org. Therefore,  using the number of Internet hosts per 10,000 inhabitants is not a meaningful operationalization of the concept of Internet diffusion. The indicator is not valid because the fit between per capita Internet hosts and the concept of Internet diffusion defined as a percentage of Internet users in society is not close. Convergent validity is missing because Internet users and Internet hosts do not correlate well.  Nor is discriminant validity present, as the measurement does not differentiate between different types of hosts, e.g., Internet hosts based in domestic economy and those based outside. 

Number of users per 10,000 inhabitants is usually recorded by calling up people and asking whether they used the Internet during a specific period (e.g., last year, last six months et al). As the operationalization of Internet diffusion, such measurement fares better in validity than measuring hosts. Discriminant validity is present because the measure discriminates between Internet users and non-users in given country.  At the same time, the Internet hosts-based approach measured users indirectly by making a number of assumptions on the way; for example,  supply equals demand. 

Yet the measurement of users scores  much worse in terms of reliability. Even once specific issues in measurement are taken into account,  Internet users as indicator do not score very well in validity either. Convergent validity (correlation with hosts) is missing (compare Tables 1 and 2 in this paper).  ITU points out that the surveys differ across countries by the age-groups they include and the frequency of use they cover (ITU 2006). This conditions create systematic error or bias for any cross-country analysis on the basis of ITU data, and thereby undermines measurement validity. 

Both standard approaches found in the literature on  measuring Internet diffusion have shortcomings in validity and reliability. Furthermore, these two approaches do not offer a solid reflection of the nature of the Internet as a network good, as  discussed in the literature review. 

Despite these deficiencies in measurement, I will use the data gathered by the ITU to measure Internet users per 10,000 inhabitants. Recently, the ITU has started to offer data on number of users per 100 inhabitants (ITU 2006). Nevertheless, I will use the data per 10,000 inhabitants in this paper and I will adjust new data accordingly. This operalization of the background concept of Internet diffusion is a more approximate means of measurement than simply looking at the number of hosts. Users represent the demand side of the Internet. As there are substitutes and complements to the Internet, the number of users demonstrates the actual use and diffusion of the Internet in society more closely than would be achievable by looking at hosts. The number of hosts can be significantly skewed, and there is no symmetry between supply and demand (see discussion of Mokyr’s ideas in the literature review above). Furthermore, this analysis uses demand as an outcome (dependent variable) precisely because it is assumed that the institutional frameworks governing the supply are fundamental in explaining Internet diffusion. Hence, the indicators of hosts can be used as one of the variables giving insight to  the supply-side conditions.  
Independent variables 

Background concept of institutions is used according to the definition offered by North: "Institutions are the rules of the game in society or, more fundamentally, are humanly devised constraints that shape human interaction" (North 1990, 3). North is explicit in stating that institutions are not the same as organizations. Institutions are more fundamental – rules of the game –- that interact with organizations. The Northian emphasis on incentives points out that institutions are enablers, not only constrainers. In other words, institutions may both create and removed incentives to engage in any type of undertaking. North's discussion of institutions also makes it clear that he is referring to both informal (habits, norms et al) and formal (laws, constitutions et al) institutions (North 1990). Institutions “…are in turn a function of the shared mental models and ideologies of the actors” (Denzau & North 1994, 15).
I will operationalize the background concept of institutions as independent variables in the context of insights considered in the literature review. First, institutions will be divided into formal and informal categories, with my focus centering on the formal institutions. Second, the dynamics of institutional change will be considered in the analysis.  This analysis will not be static in one period – it attempts to incorporate an understanding of how the change in institutions from 1990 to 2004 may have affected the changes in the dependent variable.  On the basis of the literature review, the following analysis will look at changes in general formal institutions governing economy, international trade, foreign direct investment, privatization, competition policy and regulation of telecom companies. Furthermore, specific institutional changes affecting the Internet and information technology and informal rules of the game and how these rules interacted with formal rules will be considered. As informal rules are influenced by mental models and ideologies of agents, then attempt will be made to cover these aspects as well. Nevertheless, the consideration of informal institutions will be very limited.
Case selection

The study is disciplined configurative as it will use established institutionalist theories to explain a case (George and Bennett 2005, 75). It uses the generalist definition where the case study is “an intensive study of a single unit for the purposes of understanding a larger class of (similar) units” (Gerring 2004, 343). Population of the study is transition countries of Central and Eastern Europe. My research is generalist in a way to demonstrate that a particular set of institutions usually increases probability for higher outcomes in Internet diffusion rates in transition economies (George and Bennett, 2005, 26; Gerring 2001, 132). 

However, I aim to generalize of my findings for the transition economies of Central and Eastern Europe, not for all transition countries or the entire world. Thus, this study offfers a middle road between particularist (Geertz 1973) and generalist approaches (Gerring 2004) to the research design. The sample consists of units that are defined as countries;  the level of analysis is countries, as well. The research aims to establish a probalistic causality between the independent variable of institutions and the dependent variable of Internet diffusion. Hence, it is co-variational by nature (Gerring 2004, 342). 


My strategy emphasizes the balance between extensiveness and intensiveness of the case-study method. It aims to establish a strong causal relationship and case comparibility (Gerring 2004, 347-348; Collier 1993, 111). A look at the Central and Eastern European countries indicates that Estonia and Latvia would be good countries to compare. These units of analysis have a high degree of variation in the dependent variable (per capita Internet penetration rate). At the same time, the resources, external environmental factors and geography are similar. Both countries were once part of the Soviet Union and joined the European Union in 2004. Hence, degree of comparability is very high, many ambiguities can be avoided and a firm causal relationship could be established because, by nature of the units, the ceteris paribus approach could be used for exploring the role of institutions influencing per capita Internet penetration rates. However, because I aim to generalize my findings for the other Central and Eastern European countries, looking at two countries in northeast Europe does not necessarily facilitate  generalizations. I don’t want to sacrifice too much breadth and representability in the name of depth and comparability (Gerring 2004, 347-348).  If I were to consider the breadth and representation extremely important,  it would make sense to have a large sample size and to apply statistical methods. Furthermore, institutions as a concept implies that many variables are involved. At the same time, the number of units is very small. Therefore, it would make sense to increase the number of units and look at the units where are also many explanatory variables are similar or the same, in order to  diminish the number of variables involved (Collier 1993, 111-113). Thus, I would like to include two countries in addition to Estonia and Latvia. Most countries in Central and Eastern Europe are small. Incorporation of larger countries, such as Poland and Russia, may add relevance and offer an opportunity to compare “least-likely” cases and introduce a “crucial” case (George and Bennett 2005, 80). However, these units will reduce comparability with smaller countries. There are also difference regarding the external environment, making it difficult to use ceteris paribus assumption. In this sense, such large countries would introduce new variables (Collier 1993, 112-113) without necessarily contributing to the representativeness. A look at the outcomes in the dependent variable shows that Slovenia and Slovakia have a sufficient degree of variation in per capita Internet diffusion rates. 

Table 1. Number of Internet Users per 10,000 Inhabitants in Selected Countries in the CEE from 2000 to 2004.  
	   Country
	2000
	2001
	2002
	2003
	2004*

	   Bulgaria
	528
	746
	808
	2,058
	1,590

	   Croatia
	669
	559
	1,803
	2,318
	2,951

	   Czech Republic
	973
	1,360
	2,563
	3,080
	4,990

	   Estonia
	2,721
	3,004
	3,277
	4,441
	5,122

	   Hungary
	715
	1,484
	1,576
	2,322
	2,670

	   Latvia**
	619
	723
	1,331
	4,036
	3,543

	   Lithuania
	609
	679
	1,444
	2,019
	2,809

	   Poland
	725
	984
	2,300
	2,325
	2,350

	   Romania
	357
	447
	1010
	1,841
	2,076

	   Slovakia
	939
	1,248
	1,604
	2,559
	4,227

	   Slovenia
	1,508
	3,008
	3,757
	4,006
	4,796


*Adjusted from the ITU data per 100 inhabitants.

** The decline of Internet users in Latvia from 4,036 in 2003 to 3,543 must be a mistake in the ITU Data-set. Other sources give 33-35 percent as the Internet penetration rate in 2003 (Internet World Stats 2006 and The EIU 2005)
Source: Constructed by the Author on the basis of data from the International Telecommunications Union

At the same time, these countries share many similarities with Estonia and Latvia. Both countries became newly independent in the early 1990s and joined the European Union in 2004. This depicts similar overall political and economic development when compared to each other and to  Estonia and Latvia. At the same time, these countries are located in the southern parts of Eastern Europe.  Hence, all of these four cases could be characterized in many ways as most-likely cases (George and Bennet 2005, 80). Furthermore, Latvia and Slovakia will serve as relevant negative cases (or units). They have significantly lower outcome in terms of dependent variable than Estonian and Slovakia but, at the same time, many characteristics of these countries are similar in positive cases (Mahoney and Goertz 2004, 654).  Nevertheless, the degree of comparability is reduced and many new ambiguities demand attention. For instance, per capita GDP of Estonia and Latvia is fairly similar.  Slovenia, on the other hand, is significantly wealthier than Estonia. Depending on the source and measure used (GDP, GNP or GDP at PPP), the difference is 1.5 - 2 times greater; for example, Estonia’s per capita GDP in 2001 was USD 3800, while Slovenia’s was USD 9400 (ITU 2003). Latvia’s per capita GDP of USD 3300 was even lower than that of Estonia, while Slovakia’s GDP of USD 3800 was equal to that of Estonia’s national income. Slovenia’s  per capita GDP is approximately 2.5 times higher than than of Estonia, and GDP at purchasing power parity (PPP) of Slovenia in 2001 was about 70 percent higher than that of Estonia in the same year. 

The outcome in the dependent variable is quite similar in the case of Estonia and Slovenia, making it possible to reinforce the probabilistic causality between institutions and Internet diffusion. The difference in the per capita GDPs of Estonia and Slovenia offers straightforward empirical evidence for rejecting the applicapility of resource-based explanations (see literature review) for this study. 

While my case selection strategy does bring in some ambiguities and reduces depth and firmness of causal relationships, it is sufficiently representative and has breadth.  Particularly so, if I consider the trade-offs involved and the fact that I aim to offer generalizable findings for the entire population of the transition countries of Central and Eastern Europe. My strategy will make it easier to apply generalized findings. 

Estonia
Formal institutional changes in Estonia were rapid and radical in the 1990s (Laar 1996; Freytag 2003; Sorg and Vensel 1999).  Significant highlights include corporate and personal income tax reform, which introduced a flat tax rate of 26 percent in the early 1990s (Sally and Feldmann 2001, 7; Freytag 2003, 11). As of 1999, reinvested corporate profits are not subject to income tax. The currency board system was boldly introduced in 1992 – against the advice of the IMF (Iwaskiw 1996, 41; Sally and Feldmann 2001, 6). Government spending as a percentage of GDP was reduced to less than 40 percent, and has remained at that level (Freytag 2003, 11). State subsidies were eliminated (Sally and Feldmann 2001, 7). Large-scale privatization started in 1992, and most enterprises were sold by 1995 (Iwaskiw 1996, 54; OECD 2001, 6). Since 1993, it has been constitutionally stipulated that the general central government budget must be balanced (Freytag 2003, 9). Import quotas (a main form of trade protection until 1993) and significant tariffs were completely abolished in 1993. By 1997 Estonia had switched to completely unilateral free trade with zero percent tariffs on all imports (Sally and Feldmann 2001). Previous restricitions put on foreigners wanting  to buy domestic firms and real estate were also lifted. These institutional changes combined to create one of the most favorable foreign investment climates in Central and Eastern Europe (OECD 2001, 1)
The basic ingredients for the implementation of the rule of law were set out in the early 1990s. The bankruptcy law took effect in 1992 (Schrader 1994, 17). The system of courts was improved to exercise and enforce contractual rights (Laar 1996, 98).  However, simple changes in formal institutions were not sufficient for changing the legal environment in reality. Interaction between informal and formal institutions undermined the impact of reforms in the legal sphere (Drechsler 1995, 113-114). Certainly, the institutional changes implemented by Estonia in the 1990s could not immediately introduce institutions as complex and sophisticated as those in Western Europe. Nevertheless, the Competition Act of 1998 was already in line with EU legislation, except in the area of merger control. The Estonian Competition Law became fully compatible with the EU legislation in 2001 (Freytag 2003, 13).  Nonetheless, the “rather primitive market system” in Estonia and “a lack of market infrastructure” managed to create sufficient conditions for outstanding economic performance in the 1990s (quotes from Drechsler 1995, 113-114). Once the economic recovery took off, it was also able to bear the high costs of institutional convergence with the laws of the European Union;  Estonia joined the EU in 2004.  Prior to the obligation of complying with the EU’s conditionality, the radical changes in the rules of the game were actually effective and sustained despite political fragility. The most important reforms were the result of bottom-up policy initiatives – not imposed in a top-down fashion by international organizations (Feldmann and Sally 2001). There was little disagreement about the substantial nature of the reforms among the major political parties (Tallo 1995). The party views differed mainly in their assessment of the recent past and regarding issues of nationality (Tallo 1995). These converging attitudes and beliefs of politicians made it easier to carry out the changes in the formal institutions.   

Having looked at general changes in the institutional framework, it is now fitting to give attention to the changes in the rules of the game governing telecommunications and information technology. In 1992, the Estonian government signed a concession agreement with Telia and Sonera of Sweden and Finland, respectively (now TeliaSonera). Both companies acquired half of 49 percent of shares in the incumbent telephone company. A monopoly on fixed-line telephone calls was bestowed on the incumbent, Eesti Telekom, until the end of 2000 (WTO 1999, 11-12). In 1997 the company, which had by then been restructured into Eesti Telekom, offered 24 percent of the government’s 51-percent stake through initial public offering (IPO) to domestic and international investors.  The government remains a holder of a 27-percent stake in the telecom company. 

An independent regulator of the telecom sector was set up in 1998 (Sideamet 2001). Nevertheless, the EU still raised concerns in 2002 over potential conflicts of interests stemming from the fact that the telecom regulator is under the administrative authority of the Ministry of Economy and Communications (Commission of the European Communities 2002, 90). The Ministry of Economy and Communications does not represent state interests as a shareholder in Eesti Telekom (the incumbent company regulated by the independent telecom regulator) and the ownership rights were transferred to the Ministry of Finance in 2000. This created an additional layer for avoiding the potential conflict of interests. Nonetheless,  both ministries represent the same government in the end. 

The provision of leased lines and alternative infrastructure use was partially liberalized before the end of 2000. Estonia had a free market for data transmissions, Internet service providers (ISPs) and backbone service providers before the end of the monopoly on voice services (ESIS 1999). The key commitment concerning the EU was to lift all limitations on market access and national treatment by January 1, 2003, thereby ending the monopoly on  fixed-line telephony services. However, Estonia adopted its new Telecommunications Act in February 2000, which lifted the limits on market access and national treatment in the telecommunications market by January 1, 2001 (Commission of the European Communities 2002, 89-90). 

As far as specific changes in the rules concerning the IT are  concerned, the local IT community became crucial in forming government policies on IT spending, procurement, and use in the early 1990s. In 1993, a strategy paper by government officials, IT specialists, and scientists was prepared with the sole aim of establishing principles for the management of modern, well-functioning state information systems (Ott and Siil 2003). The existense of such a community stemmed  from the fact that Estonia had fairly advanced human capital in IT. Estonia began investing in its Institute of Cybernetics as early as the 1960s (Dyker 1996 915-916; Landler 2005). While similar institutes in other Soviet republics focused on math and engineering, the Estonian institute concentrated on computer programming (Roth 2004). A special IT department of the central government was formed, and the central government budget included a single category entitled “Number 37” for all IT expenditures of the various government agencies (Ott and Siil 2003). Government IT procurement was subsequently unified. 

However, in the 1990s Estonia did not have an industrial policy, nor did it  engage in policies that would target the ICT sector or companies directly (Kilvits 1999, 263-265). General government spending on research and development in the 1990s was below 0.5 percent of the GDP, and there were no crucial technology or innovation policies to speak of (Kilvits 1999, 268-277). Estonia’s public sector did support the launch of the Tiigrihüppe (Tiger’s Leap) program in 1997, which provided information technology to many schools (Tiigrihüppe Sihtasutus 2006). 
However, direct involvement of the the public sector in ICT issues is not comparable with the developments that ensued in the private sector. This refers to more than just the birth of numerous of IT companies. The liberal economic regime and sound financial policies benefited the birth of the banking sector, which became an influential IT innovator by introducing Internet banking in 1996 (Lustsik 2003, 24). The quality, security and simplicity of its service attracted the majority of Internet users as its customers (Lustsik 2003, 27). In 2002, 57 percent of Estonian Internet users used Internet banking (Lustsik 2003, 24). This service classified as the third most important reason for Internet use, behind communicating  via email (76 percent) and using search engines (62 percent).  Many state agencies started to use the identification verification offered by Internet banking, thereby enabling  government services online. Nevertheless, Estonia’s government services remained inconsistent. While the Estonian government made international headlines with its paperless “e-government” sessions and most citizens filed their taxes online, the simple task of applying for a driver’s licence still required physical visit(s) to the Department of Motor Vehicles as recently as 2001. The general changes in the formal institutions have been fundamental for further supporting IT use. In 2001, the  digital signatures act was adopted. At the same time, very specific policies, such as the introduction of identification cards that can be used for online transactions have not gained a considerable following (E-User 2005). Internet banking has remained the primary form of identification. In sum, the example of Internet banking demonstrates that changes in the formal rules provided incentives for self-interested agents to find innovative solutions that encouraged Internet use. The government’s contribution to Internet diffusion has been primarily in the form of rule-making rather than in the form of specific interventionism. 

Latvia 
The onset of changes in formal institutions in Latvia coincided with a deep economic crisis.  Latvia abolished the state monopoly on trade in 1992. Most quotas and licensing regulations were replaced with tariffs in the early 1990s. In 1994, the average weighted tariff in Latvia was 3.4 percent. However, tariffs were left in place on some goods for industrial policy purposes; for instance, in 1999 there were 14 tiers of tariffs, ranging from 0-75 percent.  (Feldmann 2000, 11-12). Latvia’s currency reform in the early 1990s was initiated by domestic forces, as the International Monetary Fund was skeptical about the feasibility of introducing a viable Latvian currency (Feldmann 2006, 128), and Latvia did not move to its current currency, the lat, immediately. After the collapse of the Soviet Union, Latvia introduced a transitional currency, the Latvian ruble, in 1992. This was replaced in 1993 with the Latvian lat, which was based on a managed float of the currency exchange rate. In 1994 Latvia decided to use a ‘hard peg’ and pegged the value of the lat to the Special Drawing Right
 (SDR, the IMF’s “currency”) (Feldmann 2000, 10). Latvia adopted a flat tax rate of 25 percent on personal incomes in 1995. That same year, a 25 percent flat tax rate was also introduced on corporate income; by 2004, it had gradually been reduced to 15 percent. 
The Latvian government introduced a fairly liberal foreign direct investment (FDI) regime in 1991. Nevertheless, several constraints were also imposed:  burdensome licensing procedures and restrictions on the right of foreign firms in buying land (Feldmann 2000, 10), to name a few. For several years inward FDI exceeding USD 1 million required cabinet approval. This regulation was eliminated in April 1996. Amendments to the investment law were made in the same year, basically removing restrictions on foreign investment. However, some restrictions did remain in regard to land acquisitions by foreigners and security services; some of the limits were based on language and citizenship (the Commission of the European Communities 2002a, 59).  As Latvia joined the EU, it completed the harmonization of its domestic legislation concerning the foreign direct investments with that of the European Union. As Latvia did not need a transitional period in this area, these restrictions were lifted in 2004. 

The privatization of state enterprises in Latvia started in 1993 and was almost completed in the 1990s. Virtually all of the previously state-owned small and medium companies were privatized, leaving only the electric utility, the Latvian railway company, and the Latvian postal system, as well as state shares in several politically sensitive enterprises, in state hands. 
Latvia privatized 49 percent of its incumbent telecom company, Lattelekom, in 1994. Originally, the shares were owned by consortium of Cable & Wireless (UK), Telia (Sweden) and Sonera (Finland). However, as Cable & Wireless exited the consortium, the ownership of shares was transferred to Tilts Communications, which is owned by TeliaSonera (after a merger between Telia and Sonera). Latvia adopted its new telecommunications law in November 2001, setting January 1, 2003 as the date for lifting all limitations on market access and national treatment in the telecommunication services (The Commission of the European Communities 2002a, 98-99). The monopoly provision of services by the incumbent telecom company included not only the fixed line telephony market in voice services – leased lines were closed to competition until 2003 as well.  Nevertheless, even these steps marked significant change, as the government had originally planned to open the telecom market for competition in 2013 per the concession agreement with Lattelekom (The Commission of the European Communities 2002a, 98-99). Such legislative change in the telecommunications law resulted from commitments under the WTO Basic Telecom Agreement and the adoption of EU Telecommunications Acquis (WTO 1999a). However, not all changes go smoothly and the change led to a contractual dispute by foreign investors who owned 49 percent of Lattelekom. Although the government had planned already in 1998 to privatize its 51 percent stake, the ongoing legal dispute between the state and the foreign shareholders of Lattelekom forced cancellation of the planned privatization. 
In principle, Latvia’s competition law passed in 1998 was compatible with EU legislation concerning competition, with the exception of merger control. Latvia’s new Competition Law, in full compliance with EU requirements, took effect in January 2002.  Nevertheless, the law does not apply to telecommunications. The Law on Regulators of Public Services (passed in 2000), is crucial for the institutional framework governing the telecom sector. The law introduced a two-tier regulatory system of public utilities – three years after the Latvian government’s decision to create a unified regulator for public utilities in 1997 (Public Utilities Commission 2001). The first tier regulator, Public Utilities Commission (PUC), regulates utilities on the national level; second tier regulators work on the local level (Public Utilities Commission 2002). However, in the case of telecommunications, the regulatory authority falls under the first-tier as there are no local service providers. The PUC took over the regulatory functions of the Ministry of Transport and Telecommunications Tariff Council in 2001 (Steinbucka 2001). The Telecommunication Tariff Council had set tariffs for the monopoly services before the establishment of the Public Utilities Commission, but the regulatory authority was lacking in other areas of market regulation. Nevertheless, the PUC is under the de facto supervision of the Ministry of Economy, which represents the state and holds the 51 percent of shares in the incumbent telecom company, the company the PUC regulates (Commission of the European Communities 2002a, 99). The PUC regulates not only the incumbent fixed-line service providers, but two mobile telephony companies, as well. Even so, in formal terms the mobile telephony market is open to competition. 

In 1997 the Latvian public sector launched a unified information system for the local government. This initiative was followed by an integrated state system that linked public sector registries and local and national government offices in 1998 (IDABC 2005, 6). In 1999, the government adopted the National Program on Informatics for the period 1999-2005; aimed at developing the information society, it was budgeted with 350 million euros. Laws on electronic signatures and state information systems were adopted in 2002. The same year also saw the launch of the e-government portal (IADBC 2005, 5). Despite these programs, Latvia’s provision of public sector online services was the worst in the EU for 2004 (E-User 2005). One of the major barriers was an inability to complete transactions online (E-User 2005). Even though Latvia had a considerable electronics industry in the Soviet times (Dyker 1996, 918), industry’s role was limited in the 1990s. Online banking services did reach most consumers, a transition hastened as Estonian banks took over several Latvian banks in the late 1990s. Nonetheless, but such services were not immediately attractive to users, their popularity curtailed by the prohibitive cost of Internet access prior to 2003. Indeed, Internet access in Latvia rated among the highest in 2002 (eEurope 2003+, 2002).  The rules governing telecom service provision proved to be more fundamental for the diffusion of Internet in Latvia than any kind of government effort to encourage its use by specific programs.
Slovakia 
During the Cold War, Slovakia was part of Czechoslovakia, under tight control of international trade and movement of people. With the onset of transition away from socialism, Czechoslovakia began to split into two: The Czech part of Czechoslovakia underwent rapid and radical reforms of formal institutions, while the changes in Slovakia were more gradual.  The elections of 1992 election exemplified their differences. In the Czech part, a market liberal government was formed under Prime Minister Vaclav Klaus. while Vladimir Meciar became the head of government in Slovakia (Krause 2003; Kraus 2003, 51). Their respective plans to change the institutional framework governing the economy were at odds. As both Czech and Slovak representatives had veto power in the federal legislative body and finding a compromise was impossible, the rational solution was to render the federal state. 

The 1993 “Velvet divorce” of Slovakia and Czech Republic strengthened the position of Meciar in Slovakia (Krause 2003, 66). This split coincided with the erosion of democracy in the years of 1994-1998, and the European Union member countries became increasingly concerned about the political situation in Slovakia (Krause 2003, 65-66; Henderson 1999, 221). The EU talked of excluding Slovakia from the first wave of enlargement due to the country’s domestic political situation, and NATO went so far as to actually exclude them (Henderson 1999, 221).  Outside pressure led to the weakening of Meciar’s position, and what has subsequently been labeled Slovakia’s “second transition” (Krause 2003, 65-66).  The 1998 elections gave power to Mikulas Dzurinda’s center-right government from 1998 to 2002. Dzurinda was re-elected to head the next government, from 2002 to 2006, as well (Krause 2003).  

Although the authoritarian nationalism of Meciar’s government led to the protection of domestic ‘strategic’ industries, the formal rules governing FDI were fairly nondiscriminatory (WTO 1995). A few restrictions on free movement of capital did exist. Rules governing international trade were liberalized in the 1990s, and the average weighted tariff was eight percent (WTO 1995). However, informal rules stemming from political corruption, authoritarian rule and political desire to protect domestic industry erected many barriers for investors (Krause 2003, WTO 1995). The WTO expressed its concern by questioning to “what extent privatization is leading to the effective separation of newly privatized firms from state influence” (WTO 1995). In 1997, Parliament postponed the privatization of two major banks until 2003. 

After the fall of Meciar, the government changed its economic policy. The rules governing FDI were liberalized, and many companies were privatized, thereby encouraging inflow of FDI (Hoskova 2002, 13).  In 2002 Slovakia passed legislation to lift nearly all remaining restrictions on FDI; the only restrictions left in place concerned real estate transactions of nonresidents (The Commission of the European Communities 2002b, 59).Because Slovakia did not have a transitional period concerning the implementation of EU-compatible legislation, the remaining restrictions on FDI were lifted in 2004.  In the same year individuals and corporations were given a break with the newly passed 19 percent flat income tax rate, down from the previous rates of 38 and 25 percent, respectively (Edwards 2005).

The Anti-Monopoly Office submitted several proposals for privatization of the telecom company in the 1990s (OECD 1996). However, the political climate under Meciar’s government was not a favorable one for these ideas.  As a part of the broader privatization strategy and for the purposes of encouraging FDI, 51 percent of shares in the Slovak Telekom company were sold to Deutsche Telekom in 2000, with 49 percent remaining  in the government hands. 

Slovakia liberalized all telecommunications services – except fixed line voice telephony services – on January 1, 1998 (Commission of the European Communities 1998, 26).  Nevertheless, the monopoly position of the incumbent company did make liberalization in leased lines effective (United Nations 2002). Slovakia adopted a new telecommunications law in 2000 that set forth January 1, 2003 as the end of limitations on the national treatment and market access in the telecommunication services (Commission of the European Communities 2001, 70-71). Hence, the fixed line voice telephony market was liberalized by 2003. 

The 1998 liberalization did not address the regulatory framework well, especially in creating an independent regulator, tariff rebalancing, interconnection charges, and prevention of market distortion by dominant operators (Commission of the European Communities 1998, 26).  The Law on Telecommunications gave regulatory powers to the Ministry of Transport, Post and Telecommunications (MPTT). Regulatory functions were carried out by the Telecommunications Office (TO). The director of TO was appointed by the minister of MPTT and the TO budget was included as part of the general MPTT  budget (Organization for Economic Cooperation and Development 1996). Hence, the regulator was not independent. The MPTT was responsible for issuing licenses and the TO monitored the quality of service. Telecom services tariffs were regulated by the Ministry of Finance prior to adoption of EU compatible legislation, by which the TO was tasked with setting tariffs. 

The 2000 Act on Telecommunications created a new regulatory framework (Slovakia 2000). It gave the Telecommunication Office wider powers and greater independence in regulating the market. Even though the new act brought Slovakia’s regulatory framework into closer accordance with EU legislation, the EU expressed concern over inadequate separation of regulatory and operational functions (Commission of the European Communities 2000, 62). The TO is financed by the state through the MPTT and does not yet have a separate budget category (Commission of the European Communities 2002b, 95).  The TO has the authority to declare market operators as ‘companies with significant market power(if their share of relevant market is at least 25 percent).  In 2002, the TO deemed three companies as operators with significant market power: the incumbent fixed line service provider Slovak Telecom and two mobile telephony operators (Slovakian Telecom Office 2003). 

In addition to the telecom specific legislation, the telecom sector is subject to general rules of competition. Slovakia adopted its Competition Act in 1994.  By 1998 the country had adopted amendments in its anti-trust legislation based on the principles of EU legislation. The Anti-Monopoly Office (AMO) was set up as an outcome of the act. The Act was amended in 2001 by taking into account recent changes in EU law and the increased the independence of the Anti-Monopoly Office (Commission of the European Communities 2001, 48). Most importantly, the AMO has been involved in competition issues concerning the incumbent telecom company. In 2001, the AMO found that Slovak Telecom had abused its dominant position in the market in regard to interconnection and access services (Slovakian Anti-Monopoly Office 2001, 7-8). In 2005 the AMO imposed a fine of 2 million euros on Slovak Telecom for its practice of “margin squeeze” on competitors in telecommunications retail services (OECD 2006, 8). 

In 1998, the Slovakian government announced information society development as a national priority (United Nations 2002, 30) and a government strategy for information society development was adopted in 2001. This was followed by adoption of relative laws on data protection, public information and electronic signatures, and plans to create a government venture capital fund and build technology parks (United Nations 2002, 4-6, 30). An E-government strategy was adopted in 2004. Nevertheless, most government services online were not interactive and in 1995 still served as simple bulletin boards for information (E-User 2005).

Non-governmental organizations, in cooperation with the government, launched the “Infovek” project in 1998 with the goal of promoting the use of information technology in schools (Infovek 2003, United Nations 2002, 10). Educational institutions and businesses were the main users of Internet in the late 1990s. As Slovakia had quite high costs for Internet access in Europe, private sector use was obviously discouraged (eEurope 2003+ 2002, United Nations 2002, 19). 

Slovenia 
In the 1990s Slovenia experienced the smoothest political, social and economic transitions seen in Central and Eastern Europe. The country took a step-by-step approach to economic restructuring by starting with stabilization instead of facing stabilization, liberalization, complete re-orientation of international trade and other reforms all at the same time. This approach was made possible in Slovenia thanks to an important difference between Yugoslavia and other socialist countries in Central and Eastern Europe; the difference was  found in its industrial and economic policy (Gray 1999, 104). The Yugoslav system emphasized the importance of “self-management” of industries; the state did not own manufacturing industries, nor did it dictate what factories produced. Workers played a considerable role in the decision-making process of each company. Even if Yugoslavia remained a one-party state, its economic system was decentralized. All of this was especially beneficial for Slovenia, where factories exported products to Western Europe and were often in direct contact with their customers in the West (Gray 1999, 104). Technology transfer was facilitated in socialist Slovenia by rules governing trade relations (Brinar 1999, 246; Gray 1999, 104, 106). 
In the 1990s, trade barriers were liberalized incrementally, but further reductions were required for entering the EU (IMAD 1998, 56). Slovenia’s simple average applied MFN tariff rate was almost 11 percent in 2001 (WTO 2002). Some significant trade restrictions were in place. Slovenia imposed taxes on exports, but had them removed by the late 1990s. In addition to the strict trade policy measures, the government used financial means, such as subsidies and capital controls in the 1990s, in order to offset the negative impact of import competition in the sectors that suffered most in the process of reforming trade policy (WTO 2002).

In general terms, Slovenia pursued relatively protectionist and targeted policies regarding FDI (OECD 2002, 25). Instead of opening entry for all investors on an equal basis, the government discriminated against foreign investors in the privatization process and attempted to meddle with direct financial incentives instead of following rules of fair play (WTO 2002, ix, x, 13, and 26). Protectionism in the 1990s was expressed in a discriminatory privatization process that preferred domestic investors to foreigners, pervasive capital account restrictions, and a hesitant process of liberalization in the service sector (WTO 2002, ix, x, 13, and 26). More recently, the government has designed targeted policies to make Slovenia an even more attractive investment location for foreigners. The government offers direct financial assistance for companies that aim to generate an additional 100 jobs in the first three years of operation. This grant is meant for financing a portion of fixed assets as long as the investor invests at least 2 million euros (USD 2.2 million) (WTO 2002, 29). Companies may also be able to reduce their income tax from 25 percent to 10 percent by investing in two special economic zones. In these zones, companies may apply for preferential treatment in terms of value-added tax and an accelerated depreciation of assets. The government has also designed a special three-year plan called “Government Incentive Scheme 2001-2004” to attract FDI by smoothing the administrative hassles. 

In the 1990s protectionist rules against foreign investment were used to minimize the negative distributional effects of economic change, and influenced the restructuring of the telecom sector (OECD 2002, 11). The share of inward FDI in the category of postal and telecom services increased from 0 percent in 1994 to 0.4 percent in 2000. (OECD 2002, 11). Seventy-four percent of shares of the incumbent telecom company, Telekom Slovenije, are owned by the state; 13 percent of shares are owned by workers, the rest are state-owned, domestic investment funds. In addition, two employee representatives are also members of the board, as is typical of Slovenian companies. 

The Act of Telecommunications was adopted in May 1997, and it provided legal framework for establishing key principles of EU legislation. However, Slovenia was extremely slow in implementing the legislation (Commission of the European Communities 1998a, 25). More specifically, insufficient resources in providing regulatory functions were apparent. The state preferred to spend money on infrastructure development rather than providing fair rules in the market. In the 1990s Slovenia had formally liberalized the market in data transmissions, but in reality, the market was still held by a monopoly (WTO 1995a, 16, ESIS 1999a).  ISP services were partially liberalized but licenses were required, thereby increasing the cost of entry. Leased lines and alternative infrastructure use were partially liberalized (ESIS 1999a).  The Competition Protection Office (CPO) initiated two investigations into Telekom Slovenije’s alleged abuses of dominant market position, which concerned non-transparent pricing practices of leased lines in 1999 (Commission of the European Communities 2000, 36). Most importantly, the opening of the telecom market in the fixed line telephony services has been constantly postponed both formally and informally. The market opening has been subject to constant pressure by the EU, which demanded the candidate countries to open their telecom markets by the end of 2002.  The government had planned to open the market by the end of 2000 (IMAD 1998, 116-117). Slovenia formally ended the monopoly in fixed lines over voice telephony by the Telecommunications Act, which was not adopted until April 2001 (Republic of Slovenia 2001). The act legislated a transition period in the market opening in areas of leased lines, the local loop, number portability, and cost-based accounting mechanism for operators with significant market power until July 2002 (Commission of the European Communities 2001, 67-69)). Hence, the market was not opened until mid-2002, and the new competitive environment did not ensue informally even in 2002. 

By the end of 2000 Slovenia had not established a separate regulatory authority in the telecom sector. Tariff rebalancing, liberalization of voice telephony and alternative networks for the provision of telecom services did not reflect the EU Telecom Acquis requirements. The regulator, the Telecommications and Broadcasting Authority, was set up in 2001. Several provisions of the 2001 Telecommunications Act concerning the work of the regulator do not allow this agency to function with full independence. The role of the executive in nominating the director and approving statutes and the involvement of operators in the Telecommunication Council, which oversees the work of the regulator, can lead to substantial conflicts of interests (Republic of Slovenia 2001). This observation  was supported by the  European Commission’s assessment in 2003, which stated that Slovenia still had to strengthen the regulator in order to make the agency truly independent (Commission of the European Communities 2003, 35-36). Furthermore, the Slovenia’s ineffective implementation of anti-trust aspects of its competition law in meeting the EU standards was highlighted by the report of European Commission on the progress of EU applicant countries in November 2003  (Financial Times 2003). 
The need to solve the issues with the governance of the telecom sector was a part of the rationale that led to the creation of the Ministry of Information Society in 2001. The decision to create a special ministry grew out of the recognition that a more concentrated effort was needed to coordinate the government’s ICT priorities. Some existing relationships between the Ministry of Communication and the incumbent telecom company did not encourage reform of the telecom sector. The ministry was shut down in November 2004, and its functions were distributed among other ministries (E-User 2005).

Nevertheless, Slovenia started to focus on IT-related research and education in the mid-1970s. In the early 1980s, secondary schools began installing mainframe computers. In the 1990s, the government also launched specific projects to increase Internet diffusion at schools, public libraries, and research institutions (E-User 2005). The government has also made interactive online services available starting in 2002, but two-way transaction capabilities remain constrained (E-User 2005).  The strategies for information society and e-government were adopted in 2003. 

Development of local ICT services was facilitated by the existence of the local technology industry, particularly companies such as IskraDelta. Siemens established a joint venture with Iskratel in 1989. Slovenia’s early ICT orientation in education allowed fairly sophisticated technology companies to grow and integrate with Western clusters (Biegelbauer et al 2001). Slovenian companies hold relatively high positions in the value chains of Western multinationals. Many multinational corporations (Siemens, Cisco, and Microsoft) have invested in Slovenia or have partnered with Slovenian companies in the 1990s. In addition, the country has a wide range of medium-sized hardware and software companies. 

Discussion
Following the overview of institutional changes in the four cases, I will discuss how these changes may have affected Internet diffusion. The institutional framework influences the incentive structure of agents (North 1990; North and Denzau 1994, 15). As transaction costs for any undertaking depend on the institutions themselves, then agents’ calculations of costs and benefits of any action is dependent on this context (North 1990; Coase 1937; Coase 1960). In this sense, agents are not perfectly rational, but their rationality is constrained by institutions. This “bounded rationality” (Simon 1955) or “adaptive rationality” (Mueller 1986) of agents is fundamental for understanding the role they play in the spread of Internet diffusion.  As there are many substitutes for the Internet and the adoption of Internet depends also on many complements to this technology, then the limited individual rationality of agents may or may not lead them to adoption of the Internet and/or undertakings that encourage Internet diffusion. The actions of rationally individual agents may lead to socially suboptimal or optimal outcomes depending on the institutions that govern the supply conditions of the Internet. Most importantly, the outcomes in terms of Internet diffusion should be understood as not intended but unintended consequence of actions by rational agents. In other words, we cannot explain the Internet diffusion rates in four cases by insisting that forward-looking rational agents acted purposefully set to achieve the rate on this particular level. Rather, rational agents acting on the basis of their self-interests unintentionally contributed to this outcome. 

This suggests that the reason why Estonia has the highest penetration rate of Internet among the four countries is not because of some master plan drawn out to achieve this particular rate adopted by the government, NGOs and private businesses. Although strategy papers expressing grandiose visions for promoting the Internet did exist, these plans were a reaction to already existing phenomena and an attempt by politicians as rational agents to capitalize on success; they were not the cause of Estonia’s rapid Internet diffusion.   The Estonian government followed the advice of its local IT community by unifying the public sector IT systems and increasing IT use in public sector administration because it fit well with reforms aimed at making government more efficient and reducing the size of government in the economy. It did not increase a public sector spending on R&D and did not engage in industrial policies for IT promotion, however. Hence, the mere existence of an IT community is not sufficient for influencing government decisions if it does not fit into the broader context of government strategy concerning the change of formal institutional framework. A radical change in the rules of the game led to the emergence of many new agents, such as banks, who became heavy Internet users and promoters of their own interests. The positive externalities of private sector Internet use spilled over to other parts of life. Indeed, the story of Internet banking development suggests that the incentive structures of public and private sector agents were consistent with each other, and thus led to the use of Internet banking technology in interactive transactions with government as well (such as filing taxes). This mutual re-enforcement made it possible to exploit the positive network externalities of the Internet yet further by both private and public sector agents. Users benefited from increasing returns as more users joined the network. This weakened the position of substitutes (e.g., walking to the local bank branch office or submitting income tax returns by regular mail) by replacing them with the demand for Internet.  

Internet popularity was encouraged by the fact that Estonia had some of the lowest Internet access costs in Europe (eEurope 2003+ 2002). The same holds true for Slovenia. But to say both countries got the prices right is not an explanation, rather a restatement of the puzzle. The institutions and their change explain why the prices were lower.  There are no substantial differences in the formal regulatory frameworks of the telecom sector in all four cases. All four countries have regulatory agencies that are subject to potential conflicts of interests, as they are too strongly controlled by executive branch. However, what distinguishes Estonia from all the other cases are the simple and straightforward changes made in the formal institutions to open the telecom sector for competition. Estonia was the first of the four to open an alternative infrastructure and leased lines to competition. This move suggests that many private sector agents were able to undermine the power of monopoly over the provision of Internet services. This diversity is captured by the table on Internet hosts which can be seen as indicator of supply conditions. As Mokyr (1990) suggested supply conditions are crucial than demand for understanding the technology diffusion (see the literature review).   
Table 2. Number of Internet Hosts per 10,000 Inhabitants in Selected Countries in the CEE from 2001 to 2004.

	   Country
	2001
	2002
	2003
	  2004

	   Bulgaria
	33
	42
	64
	 85

	   Croatia
	50
	68
	68
	 79

	   Czech Republic
	211
	222
	271
	 377

	   Estonia
	357
	468
	474
	 486

	   Hungary
	168
	192
	365
	 479

	   Latvia
	106
	152
	178
	 259

	   Lithuania
	96
	157
	192
	 274

	   Poland
	127
	170
	204
	 71

	   Romania
	21
	19
	22
	 23

	   Slovakia
	135
	160
	212
	 227

	   Slovenia
	148
	179
	214
	 270


Source: Constructed by the Author on the basis of data from the International Telecommunications Union (2003, 2005, 2006).

Estonia also abolished the monopoly on fixed-line telephone services two years before the same was done in the other three countries. The timing of these changes of formal institutions (two years before the deadline stipulated by the EU telecom acquis and the WTO Basic Telecom Agreement) and the effectiveness of their implementation suggest powerful domestic interests backed the reform: the liberalization was not imposed in the top-down fashion by some outside agent such as the EU, as was the case with all three other countries in this study.  The bottom-up liberalization of the rules governing the telecom sector is consistent with the zeitgeist shown in Estonia’s rule-making in the economic sphere (see Feldmann and Sally 2001). Nevertheless, the collective action literature highlights the difficulties in promoting general diffused interests against small groups with concentrated interests (Olson 1965, 22-52). This framework applies neatly to the technological change where benefits are diffuse but costs are concentrated (Mokyr 1990, 256). Obviously, the incumbent telecom company is more effective in lobbying – whether it is privatized or publicly owned – than consumers are. However, in the case of transition economies the timing of reforms matters and explains also why Estonian government was able to promote diffused general interests without ending up in the excessive regulatory capture as was the case in Latvia and Slovakia. The collapse of the Soviet Union led to what Joseph Schumpeter called “[a] creative destruction” (Schumpeter 1975, 81-86). It was a period of “extraordinary politics,” in the words of former Polish finance minister and current governor of the Central Bank of Poland, Leszek Balcerowics, as he described the utilization of the window of opportunity by radical reformers who enjoyed strong public support(Balcerowics 1995, 4, 145-165). Most importantly, vested interests were not present or simply ignored in the decision-making process of government in this time-period.  As the time passed by and costs of reforms accumulated, political rationality changed. The vested interests gained considerable influence. 

The Internet and telecommunications services are general purpose technologies (GPTs), it is not sufficient to consider the rules governing the telecom sector without also looking at the broad institutional framework. The nature of GPT implies that interested agents are also found outside the telecom sector. For instance, global financial service firms, such as American Express, have lobbied in support of the WTO Basic Telecom Agreement (Braithwaite and Drahos 2000, 341). Similarly, the rapid liberalization of the overall institutional framework in Estonia enabled the emergence of diverse sets of interests, and equilibrium of these interests avoided excessive rent-seeking by the incumbent telecom company and pushed for early liberalization.  If the rules of the game allow for the entry of companies that provide services which are telecom-related or strongly influenced by the telecom sector, the relative bargaining power of incumbent telecom company is significantly reduced. The interactive game is played by the different small groups with concentrated interests rather than one small group with concentrated interests against a large group with diffused interests. 
Excessive rent-seeking by the incumbent undermined the effectiveness of generally liberal formal rules in Latvia and Slovakia. Latvia had the highest Internet access costs in Europe (eEurope 2003+ 2002). Slovakia’s costs were high as well, especially at peak times. 
Table 3. Dial-up Internet Access costs per hour in 2001 (Approximately in Euros).
	
	Estonia
	Latvia
	Slovakia
	Slovenia

	Peak 
	1,3
	4,2
	1.8
	1,5

	Peak at PPS

	2,9
	8,8
	5,0
	2,1

	Off peak at PPS
	2,2
	3,5
	1,9
	1,9


Source: Compiled by Author on the basis of data from eEurope 2003+ (2002).
Liberalization of their telecom sectors was a result of EU pressure rather than domestic interests. Even though Latvia and Slovakia both established a market liberal formal rule-set governing their economies, the timing of the institutional changes and interactions between informal and formal institutions channeled the actions of agents in different directions than in Estonia. The Latvian government signed a concession agreement with the incumbent telecom company in 1994, which made changes in the rules extremely difficult before the agreement expired in 2013. Also, in Latvia the monopoly over services was more excessive than in Estonia. In addition to fixed lines, leased lines and alternative infrastructure were also under the monopoly provisions in Latvia. Once Latvia liberalized the telecom sector in the beginning of 2003, per capita Internet diffusion increased significantly.  In Slovakia the monopoly power of the incumbent was strengthened by informal rules that encouraged corruption as well as protection of domestic industries. The informal rules of the game kept potential challenges to the incumbent’s monopoly power at bay - even though the formal institutions governing the economy were fairly liberal. In other words, prohibitive costs resulting from excessive monopoly did not create incentives for the creation of innovative services that would have attracted users. As there were not many users, the potential positive network externalities and increasing returns were limited. The users preferred substitutes to the Internet. Consequently, strong interest groups backing the liberalization did not emerge. 

The formal institutions governing Slovenia’s economy are more restrictive than in Latvia and Slovakia. Yet the difference in the dependent variable with Estonia is very small. Furthermore, Slovenia, like Estonia, has relatively low Internet access costs (see table 3). The largest difference between conditions in Estonia and Slovenia regards formal institutions. The overall institutional rule-set suggests that Slovenia is closest to the model of social democratic corporatism (see Olson 1982, 1990 and Garrett 1998 for discussion of social democratic corporatism). This observation suggests that the negative externalities of the incumbent telecom company’s monopoly as well as costs of protectionist economic rules are widely socialized. Slovenia is run like a partnership with highly-centralized bargaining between interests groups. Indeed, the ownership structure and control of the telecom company indicate a high degree of socialization. In addition, Slovenia has a well-developed private sector in IT services, whose interests may off-set any excessive rent-seeking by the incumbent telecom. 

Nevertheless, despite a strong promotion of IT for decades and toying with strategies for promoting information technology, the provision of government services in Slovenia has not gone as smoothly as in Estonia. The number of Internet hosts per capita and nature of Internet use suggest that the availability of domestic Internet-based services for ordinary citizens in Slovenia is more limited than in Estonia (E-User 2005). As of 2003 the Internet diffusion rate in Estonia has exceeded the rate found in Slovenia (see table 1). This implies that all the costs of negative externalities have not really been socialized in Slovenia. Internet diffusion in Slovenia is driven by the IT industry and other companies that are well integrated in the value-chains of Western clusters, but provision of government and domestic private sector services to ordinary citizens lags behind those offered in Estonia. However, Slovenia’s long-term emphasis on IT education and its strong IT sector suggest that informal institutions have compensated any shortcomings concerning government rule-making in telecommunications and information technology.

Conclusion
This discussion of Internet diffusion, based on four Central and Eastern European transition economies, has contributed to the broader scholarship on technologies and their diffusion.  By investigating the formal institutional changes, possible links between Internet diffusion and institutions were suggested. The broader institutional changes have to be considered in order to understand the full impact of institutions on Internet diffusion, not just telecom and/or information technology-specific rules of the game. Precisely, the interaction between telecom-specific rules of the game and the broader institutional framework is fundamental for understanding the reasons for the different outcomes in the Internet diffusion. Mutual reinforcement of general and sector-specific formal institutions and timing of institutional change offers an explanation why Estonia has the highest Internet penetration rate in the Central and Eastern Europe in 2003 and 2004. The rules encouraged openness and competition earlier than in Latvia, Slovakia and Slovenia.  
However, an analysis of the impact of institutions has to go beyond the consideration of formal institutions. The interaction between formal and informal institutions is fundamental for understanding effective institutional changes in these transition economies, and thus, the variance in the Internet diffusion outcomes. The discussion above offered some insights as to how informal institutions may have undermined the effectiveness of formal institutions in Latvia and Slovakia as well as how these informal rules of the game may have supported formal institutional changes in Estonia and Slovenia. Nevertheless, the scope of discussion addressing informal institutions is clearly limited and should be subject to future research involving elite interviews with representatives of key agents in four countries. Because of these limitations the puzzle has yet to be completely solved.  
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� Institutions are rules of the game in society consisting both formal and informal rules (North 1990). See more detailed discussion under independent variables in methodology section. 


� I use the terms “Internet diffusion” and “Internet penetration” throughout this paper. Both of them imply the same concept though different scholars have preferred one term to another. 


� In 2005 Latvia changed the fixed exchange rate currency regime by pegging its currency to the euro instead of the SDR.


� PPS refers to Purchasing Power Standard. According to eEurope+2003 Report (2002), “Purchasing Power Parities are obtained as a weighted average of relative price ratios regarding a homogeneous basket of goods and services expressed as a unit that is independent of national currencies”. 
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