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ESTONIA

Prepared for the OECD Committee for Information Computer and Communication Policy (ICCP), June 2003

This material describes policies, overall strategies and main results related to information technology/information infrastructure/the information or Internet economy/information society and the like, undertaken by different public actors and co-ordination mechanisms in Estonia.

It aims to provide information on:

•
the main focus of ICT policies

•
shifts in country policies and priorities

•
developments in selected areas

leading to the results described below.

PART  1:  POLICY  ENVIRONMENT

1.1
Cornerstones of Estonian information policy 

1.1.1
The main policy focus areas
A common integral ICT environment enabling mutual information exchange has been developed in the Estonian public administration and public sector thanks to numerous measures and activities that have been applied for the coordination of IT developments through the years. The elaboration of State information policy principles that were approved by Riigikogu (Parliament) in May 1998 became one such cornerstone paving the way for establishing a framework for building the information society and defining national priorities for realizing this framework.

Similar to the concept of establishing an information society as approved by the European Union, the preparation of the Estonian information policy framework focused on the following four fields:

•
modernization of legislation

•
assistance in developing the private sector

•
development of communication between the State and the citizen

•
acknowledgement of problems related to the information society

The general goal of the information policy actions of the Government of Estonia is to help to create a society and State that serves citizens, promotes their participation and cares for their well-being. For that purpose the Government proposes the development of information policy that:

•
promotes and ensures democracy in the Republic of Estonia;

•
supports the development of the information infrastructure;

•
supports the creation of a competitive economy, especially through demonopolization, speeding up the restitution of property, the development of electronic commerce and electronic banking;

•
supports the development of Estonian culture and language, considering also the values deriving from cultural diversity;

•
supports the modernization and improvement of State defence as a result of the developments in information technology.

The Government develops the information policy based on the needs of the Estonian nation and experience of other countries. One of its goals is to even up the development in Estonia with that of other States, supporting thus the integration of Estonia into the family of developed nations.

The implementation of the information policy supports the creation of a stable economic environment that, in turn, supports the creation of new forms of enterprises, and diminishes bureaucratic barriers and separation lines. The ultimate goal of the information policy is to raise the overall welfare of society.

1.1.2
New policy directions and developments

Every year the information policy framework has been developed further and the Government has defined general priorities for implementing the information policy. In 2002/2003 those priorities are:

•
development of services for citizens, the business sector and public administration, especially the elaboration of ID-card applications for the list of e-government services defined in the eEurope+ Action Plan;

•
improvement of skills and access of social groups in an unequal position regarding use of electronically provided services;

•
elaboration and introduction of systems for digital record management and archival processing;

•
development of the system and infrastructure of national and State registers, including the development of systems that ensure the maintenance of databases and the introduction of the data exchange layer (project "X-Road") of information systems;

•
better provision of schools with computers to achieve the ultimate goal – one computer per 20 students;

•
launching of Tiger University programme to support the development of ICT infrastructure and academic ICT staff, and the infrastructure for post-graduate training.

An important process started in 2002 was the elaboration of a new version of information policy principles. There are several reasons for elaborating a new version – mainly changes resulting from fast IT developments. These changes need to be reflected in the policy source documents passed by the Government and Parliament, and the general public also needs to be informed about tendencies in the purposeful development of Estonian information society.

Debates between different groups have proceeded for almost a year already, while the content of the document and the focuses have been specified and compromises have been reached when needed. The draft of the new version of information policy principles was completed at the end of 2002 and after approval by different parties the draft will be sent to the Government to be reviewed and approved, followed by final approval by Parliament. 

The new version of information policy principles includes supplements to previous principles, according to which:

•
development of the information society proceeds from the coordinated activities and cooperation of the public authorities, private sector and tertiary sector;

•
the information society is created for all Estonian citizens and supports regional development and local initiatives;

•
development of the information society provides the opportunity for equal access to information for all citizens;

•
development of the information society ensures continuity of the Estonian language and culture;

•
development of the information society must not decrease the security of citizens;

•
development of the information society is related to national research and development activities;

•
activities of information society development are brought out as separate elements in the State's education, culture and social policies;

•
development of the information society takes into account the information society building programmes of the European Union;

•
the public authority has the same attitude towards different hardware and software platforms and solves the issue of compatibility by establishing general standards.

The overall goal of these tasks lies in the development and integration of the ICT infrastructures of the State and local governments into a common, citizen-friendly service environment that observes the principles and requirements of the development of democracy.

1.1.3
The institutional setting relating to ICT policy and coordination mechanisms
Organizational structures for directing ICT development in Estonia and, primarily, in public administration have developed along with the general development of ICT infrastructure and solvable problems. In 2000, the Government decided to transfer the organizational units coordinating IT development in public administration to the area of government of the Ministry of Transport and Communications. The tasks of the latter had until then been mainly confined to the management of media and telecommunication market regulation. This brought along several changes and new initiatives in 2001. The Department of State Information Systems (RISO) of the Ministry of Transport and Communications took on new staff, while several large and significant ICT development projects, described below, were transferred and placed under the organization and responsibility of this department.

The Estonian Informatics Centre was also transferred to the Ministry of Transport and Communications and the Estonian Informatics Council, a government committee of experts, was reorganized as well. The private sector has been more involved in the work of the latter as well as in the activities of several work groups.

In autumn 2002 the Ministry of Transport and Communications and the Ministry of Economic Affairs merged to become the Ministry of Economic Affairs and Communications. This merger entailed transition processes in the organization of State information systems coordination. By the end of 2002 a new organizational structure of ICT development was created – see flow chart below.
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Organizational structure of ICT management in Estonia

The year 2003 will probably also witness several substantive changes in the organization of ICT development – for technological, organizational and political reasons.

The influences of technological development are primarily related to the fast development of web technology, which has provided new opportunities for the integration and globalization of information systems and entailed a greater need for centralization of the development of applications. This has also created a new situation for the organization of the information systems of State agencies and for the legal framework.

There are manifestations of the integration and consolidation of ICT development and service units of State agencies. For example, on 1 November 2002 the joint IT department of the Tax Board and Customs Board was launched.

In 2002, cooperation also was enlarged between public and private sector organizations in order to implement the joint elaboration and further development of ICT infrastructure and the information society. This is manifest, for example, in the provision of opportunities for using identification systems for clients of commercial banks when entering integrated public sector databases, as well as in agreements concluded between public and private sector organizations for the joint elaboration of systems developing the information society (e.g. Look@World – a major project of public and private companies).

1.2
ICT financing – the key means of coordinating ICT development in public administration

Although at present it is very difficult to draw a clear line between expenditures on the management and functioning of State agencies and expenditures on the use and development of the ICT environment, two kinds of costs related to the application and development of information technology can be distinguished among the latter.

From 1994 to 2002 the Estonian State budget included a separate expenditure item "Information technology" to cover most of the investments in the purchase of hardware and software, the costs of maintenance and preservation of ICT infrastructure, and the contracting of development projects for information systems outside the public sector, i.e. the outsourcing of projects to ICT companies. Applications for financing were dealt with slightly differently compared with other expenditure items, as State agencies and State boards within their administration had to submit so-called "application projects" in order to justify IT costs. These application projects were reviewed by an expert committee. The committee, which was formed by the ministry responsible for the coordination of IT development in public administration, also had at its disposal, in addition to the applications, data on available IT tools and their use in the agencies that had submitted the applications.

This enabled the committee to evaluate the applications submitted and expected financing quite objectively, also taking into account the conformity of applications to the ICT development priorities of the information policy. The applications together with the committee's proposals were then submitted to the Ministry of Finance, where elaboration of the draft State budget was finalized prior to its submission to the Government.

Such a procedure for reviewing financing applications was especially effective during the first period of the elaboration of information technology infrastructure in public administration (1994-1999), enabling a reduction in disparities in the use of ICT in the management of different economic fields and in the development of ICT infrastructure in public administration. Since 2000 the list of expense items covered by "Information technology" in the State budget has grown. 

Besides development, the main focus was also on ICT fixed costs, such as those of replacing hardware and software, maintenance of ICT infrastructure, annual software licence fees, data communication, and fixed ICT services.

The share of information technology costs has throughout years formed about 1% of overall costs in the State budget and it has increased in absolute value together with the increase in the overall figure of the State budget (see diagram below). The actual expenditures on information technology in public administration are, without doubt, larger, as the expenditure item does not include the salary costs of ICT staff, expenditures on information technology of public sector agencies which only receive grants from the State budget for developing their activities, ICT training costs, and expenditures on ICT development and use in local government budgets. As compared to many other countries, where expenditure on information technology is estimated to be 2.5-4% of the State budget, Estonia's expenditures have been quite modest.


[image: image1]
In connection with the amendment of the State Budget Act, the expenditure item for IT costs was removed from the State budget for 2003 and 2004. Instead, these costs have now been included under "economic costs" and "obtainment and renovation of material and immaterial assets".

Because of this change it is impossible now to monitor ICT expenditures in the State budget and centrally coordinate the activities required for realization of the government policies on ICT.

PART  2:  SPECIFIC  POLICIES  AND  PROGRAMMES

2.1
Fostering ICT innovation

2.1.1
Research and development programmes

The national structure for research and development (R&D) has undergone several changes during the last decade. During the process of R&D and higher education reform, which started at the beginning of the 1990s, a mechanism for decision-making has been developed, institutional reform has been carried out, a financing system has been created, and corresponding legislation to support the functioning of the system has been drafted. 

The activity of research institutions has been reorganized and internal and international evaluation of research areas has been carried out. Post-graduate education has essentially been brought into line with international criteria. 

In 1994, the Organization of Research Act was adopted by the Riigikogu (Parliament) and in 1997, the Organization of Research and Development Act was adopted as an updated version. This law provides the bases for the new structure, organization and financing of the R&D system, as well as for state surveillance. At the beginning of 2001, the Riigikogu approved the Amendment Act for the aforementioned Act.

During the period 1996–1998, the majority of the former Academy of Sciences research institutes were merged with the universities. In 1990 the Estonian Research and Development Council (TAN) – the strategic advisory body to the Government in research and development issues – was founded, as well as two special-purpose foundations: the Estonian Science Foundation (ETF) and the Estonian Innovation Foundation (EIF). The Estonian Innovation Foundation has since been restructured into the Estonian Technology Agency (ESTAG), as a sub-unit of the Enterprise Development Foundation (EAS) which is under the jurisdiction of the Ministry of Economic Affairs. In 1997, the Research Competency Council (TKN) was established, and in the same year the Archimedes Foundation was founded by the Ministry of Education.

The current emphasis is on raising the effectiveness of the R&D and innovation (RD&I) system by a clearer delineation of functions between the various parts of the system, and by improving mutual cooperation. One of the most significant of such changes is the reform of TAN, initiated in 2000 and completed by autumn 2001, as well as the launching of ESTAG under the competence of the Ministry of Economic Affairs. An effective organizing structure for RD&I is a precondition for an increase in State budget allocations, and their efficient use by the Estonian RD&I system.

The lack of public consensus regarding long-term RD&I development, and the general low financing of this field from the State budget, have emphasized the need for an R&D (including financing) strategy. A diversification of the currently insufficient supporting instruments for technological development and innovation is necessary, in order to be able to cover the entire process – from initial concept to finished product.

The current
 situation in R&D is characterized by the following indicators: the volume and structure of R&D, human capital, the number of patent applications, and success in international cooperation. The indicators for R&D volume and structure are the funds invested into the sector and their distribution between basic research, applied research, and development, as well as the distribution of investment between the public and private sectors. The indicator for human capital is the share of researchers and engineers within the labour force.

In Estonia, total expenditure during the period 1995-1998 on R&D remained at 0.6% of GDP. In 1999, this increased to 0.76%. Using international comparisons, it can be seen that this indicator is very low, constituting only 40% of the average for EU member states (1.9% of GDP in 2000), and being at the same level as Portugal (0.6% of GDP, 1998).

The actual increase in total expenditure for Estonian R&D has remained modest, at an average of 4.3% annually (according to 1995 fixed prices). Comparing the sources for financing R&D, the main R&D investor in Estonia for the entire period under observation has been the public sector. In 1999, the share of the public sector in total expenditure on R&D in Estonia was 76%, while the corresponding average for EU member states was 34% (2000).

However, public sector expenditure (0.57% of GDP in 1999) on R&D in Estonia is still lower than the EU member state average (0.65% of GDP in 2000). On average, 90% of State budget R&D funds have been allocated during the period under observation to research only, whereas State support for development and stimulation of innovation has been limited.

One of the indicators for the innovative capacity of enterprises, and the basis for assessing long-term competitiveness, is the expenditure by enterprises on R&D. The development intensity of Estonian enterprises is low – expenditure by enterprises on R&D was only 0.19% of GDP in 1999 (1.25% of GDP in the EU, 2000), and 24% of the total expenditure on R&D.

The motivation for existing highly qualified researchers and engineers to apply their knowledge in business is low, and there is also a lack of State measures to stimulate interest. Cooperation between researchers and enterprises is not sufficiently intensive. In 1998, only 0.66 researchers and engineers per 1000 workers were employed in Estonian enterprises. In 1999, this ratio decreased to 0.54. The corresponding EU indicator is 2.5 (1997).

There is considerable scientific potential in Estonia, witnessed by the numerous publications in the international specialized press, and active international cooperation: 54.6% of the articles published in international journals by Estonian authors are a result of international cooperation.

Estonia has successfully participated in the EU R&D framework programmes. According to the preliminary results (as of 1 July 2001) of the open project competition for the EU R&D 5th Framework Programme in 1999, 425 project applications were made with Estonian participation, and of these, 24.2% were successful. Such a rate of success is comparable to the EU member state average. As to other international RD&I cooperation and information networks, Estonia is a full member of COST, EUREKA and GEANT, and belongs to the Innovation Relay Centre (IRC) network.

State financing of R&D, with its focus on research, has ensured a high level of basic research in some specialities, but the link between the creation of new knowledge and the consequent development of new technologies has remained weak. The transfer of ideas and knowledge created by research into competitive products and services on the market requires more than the current level of attention and effort by the State.

2.1.1.1
Key areas

No small nation can manage to be successful in all areas of RD&I or to solve all RD&I problems simultaneously. The chosen strategy
, therefore, will define the key areas and foresee an increase in the share of State resources (both human and material) allocated to these areas. 

Estonia's key RD&I areas have been defined taking into account specific opportunities for development in Estonia, the existing research potential, the existing economic structure and international orientations in the field of RD&I.

In the implementation of planned objectives and visions for the future, the key areas are the following:

•
user-friendly information technologies and development of the information society;

•
biomedicine;

•
materials technologies.

In parallel with the development of these key areas, the following will also be ensured:

•
the continuity and promotion of research related to the Estonian people, language, national culture and history;

•
the continuity and promotion of research related to Estonian statehood and the sustainable development of society, as well as ensuring national security;

•
the continuity and promotion of research related to the everyday environment and protection of nature, the sustainable use of natural resources, and the development of rural areas.

In order to identify more precisely the best opportunities for Estonia in key areas, studies will be undertaken continuously to analyse existing preconditions and the cost-effectiveness of results. 

The Ministry of Economic Affairs and Communications and the Ministry of Science and Education, in cooperation with R&D institutions and business representatives, will compile and launch national programmes for the development of key areas.

Bringing the key areas into line with the European Union's RD&I priorities will encourage active participation by Estonian researchers and enterprises in international RD&I cooperation and will enable us to obtain additional financing for the achievement of national priorities.

In developing high technology industry in key areas, attention will be paid to strengthening the cooperation between traditional industry and the so-called new economy, as well as to the technological updating of traditional industrial branches in Estonia. The application of the innovations created in the information, biomedical and materials technologies sectors will be encouraged in traditional industries.

In order to achieve technological renewal in the economy and the growth of added value, the capacity of traditional industrial branches to apply modern technologies should be increased. As a result of this adaptation, added value will grow, and the knowledge and skills that allow consequent independent development activity will be increased.

In supporting technological transfer, attention should be paid to the involvement of foreign investment, which is the main channel for international technology transfer.

2.1.1.2
eVikings

Concerning R&D programmes fostering ICT innovation, the Estonian eVikings project (IST‑2000‑26453) should be mentioned. This project aimed to better integrate Estonian leading information society technologies (IST) research and development labs and companies through everyday collaborative research and technological development (RTD) projects with European academia and industry and innovation networks.

The pilot phase of the project, supported by the European Commission, started with the building up of the Virtual Centre of Excellence for IST RTD by strengthening the existing innovation infrastructure. It aimed to open additional synergies and enable the main objective of the project – European integration in IST RTD – to be benefited from in a cost-effective way.

The Estonian eVikings project concentrated during the pilot phase on:

•
strengthening the links between the Estonian and European IST R&D communities, starting from the closest neighbours around the Baltic Sea, but with focus maintained on Europe as a whole; 

•
supporting the efforts of the Estonian R&D labs to become modern by assisting with the introduction of new European cooperative R&D projects (either European framework, bi- or multilateral); 

•
special attention was paid to updating and giving advice in order to improve the focus of the national research and technology policies.

This project pilot phase included evaluation of the Estonian IT cluster and compilation of a technology foresight review for Estonia. This was followed by consensus-based independent national IT R&D policy recommendations prepared for the national authorities and a research agenda established for the Virtual Centre of Excellence.

The Estonian eVikings project supports the above-mentioned goals on IST by strengthening local, regional and European RTD cooperation on IST by establishing a Virtual Centre of Excellence for IST RTD. While uniformly high quality of research must be the leading criterion, a well-designed virtual centre will lead to excellence in different fields, creating a truly synergistic effect. Therefore, a multidisciplinary research agenda ought to be an essential characteristic of such a centre.

The work plan of the Estonian eVikings project (January 2001 – March 2002) included a major package of awareness, training and policy planning activities for the successful establishment of new RTD projects and exploitation of international markets. All this basically ensures the European dimension throughout the life cycle of national RTD policy and R&D project planning.

eVikings II is a follow-up project to the Estonian eVikings project. eVikings II is an FP5 IST programme accompanying measures project (IST-2001-37592, November 2002 – April 2005). The project aims at:

•
strengthening existing IT-related science and technology in Estonia

•
energizing Estonia's innovation system by enhancing its ability to anticipate future development and manage the related innovation processes.

The coordinating institution of eVikings II is the Institute of Cybernetics of the Tallinn Technical University.

2.1.2
Government ICT development projects and target programmes 

The Estonian Information Policy Framework contains priority projects the outcomes of which create new services focused on citizens and entrepreneurs, as well as projects aimed at integrating IT solutions, which have so far functioned autonomously, into integral information systems functioning over the Internet. The shift towards the client-oriented approach is characterized by the fact that along with the development of e-government there is ever more talk about the e-citizen and e‑services provided for the e-citizen.

For implementation of the Public Information Act and the Digital Signatures Act an extensive set of measures was initiated called the Records Management Programme of government agencies, aimed at reorganizing and transferring the records management of government agencies to a modern technological basis for the entire lifetime of a document, from its initiation, signing, registration and processing to archiving and preservation. Modernization of records management forms the first pillar of the development plan of the public sector ICT infrastructure.

The second pillar of the ICT infrastructure comprises modernization of public sector databases by implementing an integral Internet-based search system, which speeds up and simplifies the use of data in numerous databases by those authorized.

The third pillar comprises ICT infrastructure developments and services for the citizen to participate in national e-commerce and e-democracy. This includes several projects, such as the ID-card programme, implementation of digital signature, e-Citizen, TOM (Täna Otsustan Mina – in English "Today I Make Decisions"), eTaxBoard, internetization of public libraries, and several others, which help to develop and form the Internet-based ICT infrastructure in Estonia.

There are two basic issues in establishing Internet-based services: trust and availability – even though computer and Internet skills and their general distribution should not be underestimated. For interactive services to be usable, the user has to trust these services. One of the technical bases for establishing trust is the public key infrastructure (implemented at the beginning of 2002) together with its basic components, which provided opportunities for practical use of the ID-card – for identification and digital signature.

Development of the availability, feasibility and user skills in respect of Internet services is, however, a more general task, which cannot be limited to the efforts of the State and public sector. These issues will be discussed below in greater detail.

2.1.2.1
The Records Management Programme

The Records Management Programme (RMP) of government agencies is a cooperation programme for transition to inter-agency digital records management. Preparations for the initiation of the programme started in 1999, it was launched in the middle of 2000 and was planned to last for three years. The State Chancellery of the Estonian Republic assumed responsibility for implementation of the programme.

Typewriting bureaux have been superseded by computers in government agencies and documents have been handled via electronic information systems for years already, but the inter-agency management has not yet been replaced by integral digital management and information exchange, even though it might considerably save time and money and increase the uniformity and quality of records management.

The organization of digital management between agencies as well as all other organizations requires:

•
common methodology: the State's records management policy, which is a part of the State's administration, information and Internet policy, will be defined with respect to global processes and the particular needs of the State;
•
common standards: documents must not depend on hardware, software or netware; they are used in data exchange between officials, information systems as well as computer programs;
•
administration reform: aimed at digitization of the State's records management and its modification according to information society rules;
•
common information technology solutions: successful solutions to records management reform for government agencies will be turned into national solutions and necessary information technology resources will be drawn together to that end;
•
coordination: activities concerning the topic and projects of the records management of government agencies will be drawn under common coordination.
Thus, transition to digital records management and its proper functioning require:

•
elaboration and enactment of legislation for the regulation of digital records management;

•
elaboration of work processes for records management for the entire lifetime of a document (initiation, usage, preservation, destruction);

•
elaboration of IT environment and a set of IT tools using common standards in order to secure digital records management processes;

•
elaboration and application of communication rules for inter-agency records management, establishing general requirements for the usage of information and communication means;

•
skills and knowledge to use information systems and organize the functioning and development of the systems.

In 2001 the activities of RMP were oriented towards:

•
development of legal environment for records management;

•
preparation of standards for digital management;

•
testing and introduction of preliminary RMP results in cooperation with other agencies and projects;

•
elaboration of a strategic RMP training programme,

in 2002 these activities reached the application stage. 

In order to ensure the "vitality" of management-regulating acts, RMP has focused on the description of management processes in an electronic environment and on the elaboration of necessary standards, which, after testing, would be the basis for the elaboration of legislation.

In order to apply the Digital Signatures Act and Public Information Act, the State Chancellery elaborated a document called the "Common bases for records management procedure", which regulates the processing of the paper and digital records management of State and local government agencies and legal persons in public law, and establishes the principles applicable to the public disclosure of public information. The document was enacted by the Government's regulation for compliance with the State agencies.

Rules for archiving constituted an important implementation provision, as did the consequent obligation for agencies to draw up records schedules. The records schedule is a classification scheme based on the functions of an organization and lists series of records under every function. By the end of 2002 all State agencies had drawn up the records schedules.

The RMP working group in cooperation with the National Archives, county governments and the Association of Estonian Cities has elaborated and made available on the Internet sample records schedules for local and county governments.

The most important results of RMP's standardization activities can be divided into three groups:

•
translation of international standards of records management into Estonian,

•
standardization of documents,

•
adaptation of international standards and records management legislation with respect to the functionality requirements of RMP.

The records management standard ISO 15489 "Information and documentation – Records management. 1. General, 2. Guidelines" has been translated into Estonian and the public discussion ended on 1 November 2002. In the beginning of 2003 the version including proposals was 

completed. It is hoped that it will be enacted as the official standard in Estonia in 2003. The use of the abovementioned standard will guarantee the integrity of records management in an agency. The standard is also recommended by the European Union as a tool for structuring records management.

Another important document recommended by the European Union is "MoReq – Model requirements for management of electronic records", which was prepared in cooperation with the IDA programme. The document describes EU requirements for the composition of data models and metadata for records management systems, which can be directly applied and used also in Estonian records management systems.

Taking into account the recommendations of international standardization organizations and the specificity of information systems used in Estonia, the XML (eXtensible Marking Language) format based on the open systems principle (independent of software producer) and suitable for Internet-based applications was chosen as the digital document format for Estonian records management systems. The first draft standards have been tested; the problem with introduction lies in finding a text redactor which would allow the creation of documents with complicated structure and be expedient for use in State agencies. The use of simpler kinds of documents, primarily forms that can be filled in directly on the Internet, has already been introduced in many agencies.

In order to simplify the work of agencies in the development of records management systems a document called "Requirements to the functionality of electronic records management systems" and a user manual were completed by the end of 2002. This document describes the functions of records management throughout the document's lifetime.

It is worth mentioning two results of RMP's activities related to the testing of elaborated standards and rules on systems actually functioning.

1
According to the cooperation agreement of the State Chancellery and six county governments the sample records list of county governments has been tested and introduced. The cooperation project eCounty is one of the most important testers of results developed by RMP.

2
One of the practical aims of RMP is the development of an integrated information system of legislation, which would comprise the coordination of draft legislations, their legislative processing by the Government of the Republic, in the case of draft acts their submission to the Parliament, and the publication of approved documents in the State Gazette. The following stages have been completed:

•
Electronic coordination system for draft legislation (eJustice) – a project managed by the Ministry of Justice.

•
On 1 June 2002 the electronic information system of the State Gazette was launched. In addition to the publication system for legislation, the system includes the functionality of the electronic submission of data. 

•
As to the Government of Ministers Session Information System, the number of users has increased, and an inquiry system and XML-based input-output documents module have been created.

The people engaged in RMP consider the process of gathering, analysing and distributing necessary know-how to be the most important result of the three-year programme and a guarantee for the development of digital records management. RMP has elaborated and/or gathered know-how and recommendations, an analysis of related regulations and practical experiences, these have all been systematized and an information management system eCounsellor has been created. This Counsellor of electronic records management is an Internet-based electronic skills base, to advise State agencies on the transition to digital records management.

In addition, the State Chancellery, in cooperation with the Estonian Public Administration Institute, has elaborated a set of training materials on the transition to electronic records management, consisting of a training programme, a slide show and ancillary materials for the lecturers, learning materials for independent work and distribution principles for the training materials. 

On 4 June 2002 the Government of the Republic endorsed the Development Plan for Records Management and Archiving 2002-2005. The development plan aims at developing a common and integrated system for records management and archiving in the public sector, which would be based on similar principles, rules and standards. The development plan includes records management trends in the near future, defines the development priorities for public archives and describes the State Chancellery's activities related to the coordination and organization of records management in Estonia.

2.1.2.2
The X-Road project 

The aim of the second project – the national databases modernization programme (X-Road project) was to develop software, hardware and organizational methods for the standardized usage of most of the national databases. X-Road enables civil servants and legal and natural persons to search data from national databases over the Internet, provided they are entitled to do so. The system ensures sufficient security for the treatment of inquiries made to databases and responses received.

Preparatory work for the programme started already in 2000 with the realization and successful testing of a technological pilot project between three databases. The development activities of X‑Road started at the beginning of 2001.

The basis of the X-Road programme lay in a vanguard and resource-saving idea to use one integral set of user interfaces for organizing communication with databases, suitable for dialogue between the consumer (citizen, civil servant, private entrepreneur) and numerous databases as well as for realizing cooperation between application programs and databases.

The programme's technical basis does not lie in the transition of all databases to some larger data management system but in the creation of unified user interfaces for different databases. Communication between databases as well as between users and databases takes place via the centre or the so-called central service layer (official name: data exchange layer of information systems). The data exchange layer, which constitutes the X-Road system, enables the user to search data from national databases that have joined the system, provided s/he is entitled to do so.

The system can be used in different ways (see diagram). In order to introduce oneself to the system (to authenticate oneself), an ID-card or the authentication service of commercial banks must be used.

Every citizen can use the system via the so-called citizen portal (more information in "e-Citizen project" below).

Civil servants can enter the X-Road system through the information system of their agency in order to perform their duties.

As an additional option for organizations with data security problems, a free standard mini-information-system-portal (MISP) has been developed, functioning as a secure system, and organizations can also use ASP services to use it.
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Functional scheme of X-Road

The databases themselves remain functioning in a standard way; they are connected to the X-Road system by a special user interface. Thanks to the unified user interface it is now easier to use databases.

As to data security, the functionality of X-Road is very carefully designed and developed. The security servers of databases and information systems connected to X-Road communicate over encrypted channels. All users must go through authentication and authorization.

•
The citizen can obtain and submit information within his/her rights;

•
The civil servant can use all national databases in the decision-making process within his/her limits of authority;

•
The entrepreneur can use the information of national databases for carrying out business within his/her limits of authority.

No citizen can read the data of another citizen, and no civil servant can read data not related to his/her work tasks.

The number of components that can be connected to the data exchange layer of X-Road is not limited.

When the project application was submitted more than two years ago, project development was planned to last three years – 2001-2003.

In 2001 the architecture and main functions of the whole system were designed. On the basis of a public procurement competition, all necessary software components of the X-Road environment were elaborated and tested, and the technical and user records of the project were drawn up. In December 2001 the X-Road administration centre was launched within the Estonian Informatics Centre.

In cooperation with other priority projects (e-citizen, e-elections, etc.) a number of information services available for all on the Internet were elaborated. Every citizen can see his/her data in the registers and notify necessary corrections to his/her statistical personal data (nationality, education, native language, field of activity, etc.)

In 2002 the development of X-Road continued in several different directions. Firstly, the existing technical basis was improved and several new functions were realized. Secondly, extensive work was carried out to link up new databases and the information systems of agencies with X-Road, and new services were also elaborated. Thirdly, various amendments, which are inevitable from the viewpoint of technological development, were proposed for the legislation and work organization of data processing and databases.

Development of the technical basis of X-Road was necessary in order to add new functions that appeared to be necessary in launching X-Road as well as to catch up with modern technological development. Work carried out in 2002 included the following:

•
elaboration of the monitoring system

•
realization of the simple object access protocol (SOAP) of distributed systems

•
addition of an interface to the citizen portal to enable the use of ID-card

•
application of ID-card in the mini-information-system-portal (MISP)

•
development of MISP into an independent information system of an agency

•
unification of the user interface for users of different databases

•
addition of a transport system for XML-format documents

•
addition of a system for entering data in databases

•
addition of a system for making complex inquiries

•
automation of portal updates over the Internet

•
software expansion of security servers for identifying malfunctioning of a server and offering possible solutions to problems

•
new solution for inquiries to the citizen portal for the population register in order to improve the quality of data

•
design of the new State register of databases, which would take account of the technological opportunities of X-Road

•
activities related to the unification of the functions of two national IT projects – X-Road and Citizen IT Environment (CIT)

•
various activities related to the development of concrete databases.

All technical solutions for the development of X-Road were contracted through the public procurement system. The value of all contracts exceeded ten million Estonian kroons (over EUR 640 000).

The linking of agencies and databases to X-Road did not take place as quickly as the programme's contracting agency – the State Information Systems Department (RISO) of the Ministry of Economic Affairs and Communications – had planned. The main impediment was not the software developed or hardware installed, which both functioned perfectly, but various legal and organizational barriers. By the end of the year about 17 agencies with 23 databases had joined X‑Road. Joining and using X-Road to obtain data is free of charge.

Information on the materials used in the X-Road project and conditions for joining are available on the Internet: http://www.riik.ee/ristmik/ (only in Estonian); the database of X-Road services is available at http://x-tee.riik.ee/eteenused/ (only in Estonian).

2.1.2.3
e-Citizen project

The third project – the project e-Citizen (in the narrower sense known also as the citizen's IT environment project) is a form of cooperation between State institutions to help make the State more citizen-oriented by means of ICT and the IT environment. The project's preparatory work started in 2000, public procurement was carried out in 2001 and concrete contracts with involved actors were made in April 2002. The public contracting authority and organizer of the project is the Department of State Information Systems (RISO) of the Ministry of Economic Affairs and Communications. As a result of public procurement, several Estonian IT companies and experts participate in elaboration of the project. The preliminary two-year project for the creation of a citizen portal on the Internet is developing into a unique future solution for the citizen to participate in the information society. The project is, in a sense, a follow-up to as well as a "roof project" for several national e-projects, such as the Records Management Program, X-Road, ID-card, and state portals www.riik.ee, http://tom.riik.ee/ etc.

Present Estonian information systems and legislation (e.g. the Public Information Act) foresee the future information society primarily as a collection of numerous websites, information systems and portals that all provide services for the citizen. Poetically speaking, the citizen will, as it were, walk down the "avenue of services" looking for the required service on the Internet. Commonly speaking, this mentality still follows the same State tradition whereby the civil servant is king and the citizen goes from one civil servant (web) to another civil servant (web).

The citizen's IT environment values the citizen. Every citizen has his/her own information system (office). The citizen's information system is equivalent to that of a ministry, city government or bank. The citizen can communicate with all the national information systems through his/her personal information system (office). All information systems will have the possibility and obligation to communicate with the citizen's office and reflect the performance of the citizen's "business" in his/her office. The citizen needs no longer to search for the service but has the opportunity and right to order the service and monitor the performance of the service "without leaving his/her office".

The essence of the project lies primarily in the elaboration and implementation of rules, agreements and standards. The project is complicated in the sense of information technology. This is necessary in order to ensure the synchronized functioning of thousands of processes. It is complicated also in the organizational sense. We cannot hope that introduction of the e-Citizen mentality suggested here would be easy for civil servants and citizens. The success of the project greatly depends on how much the State and local government agencies and the private and tertiary sectors are willing to accept and implement these ideas. Naturally, the project which has an impact on the whole of society implies legislative as well as organizational changes.

Transition to the information society is a revolution. Realization of the e-Citizen project presumes great changes in the functions of national institutions within the next five years. Many of these institutions will disappear; or their role will change radically. Overcoming the passive resistance of institutions is one of the most crucial risks of the project.

The results of the citizen's IT environment by the end of 2002:

•
the citizen's manual covers approximately 20% of planned topics;

•
every citizen has the opportunity to use the e-mail address forename.surname_XXXX@eesti.ee;
•
every citizen has the opportunity to use his/her own personal secure information system;

•
direct services of X-Road (checking/changing one's own data in the databases);

•
option to attend to some business with the State and the private sector in one's virtual office;

•
every citizen has the option to use a simple digital signature environment.

The vision of the citizen's IT environment supports the broader e-Citizen vision according to which:

•
by 2004 all State and local government agencies will be providing services via the Internet;

•
nearly 60% of the population will be using the Internet in everyday life;

•
a major part of the population will have started to use the secure and convenient citizen's IT environment ("virtual office");

•
e-services provided by the public and private sectors will be easily accessible to the citizen in the one-stop information portal.

The citizen's IT environment (CIT) is a set of information technology devices available for use through the Internet browser by all citizens (more precisely, all inhabitants) for communication with the information systems of State and local government agencies, private enterprises and tertiary sector institutions (hereafter referred to as agencies).

The broader goal of establishing CIT is to allow all people to obtain information about their rights and obligations, and to actively participate in public life at national, regional as well as local level – to be an "active" citizen.

The devices of CIT can be divided into three:

•
citizen's part (citizen's portal and tools),

•
core part (core tools for services),

•
public part (information portal).

Citizen's portal: every citizen can directly use the following basic components: citizen's records management system, electronic forwardable mailbox, and a secure environment for accessing services, including digital signature.

Core tools for services: rules and core tools will be elaborated for realization of and easy access to the citizen-oriented e-services of the information systems of agencies.

The information portal is a free access website to inform people of their rights and obligations; it is also the citizen's gateway to e-services.

The services provided through CIT are divided into information services and e-services.

Information services are administered in the information portal. There are no restrictions to use of the information portal. If the information portal refers to a service that requires authentication, the user must authenticate him/herself to use the service.

Information services are hierarchical and are divided into layers.

The citizen's part of CIT tools consists of the following components:

•
User's archive – citizen's records management system. Every user has his/her own private area with data that can be administered only by the citizen him/herself. The records management system can be used only through the authentication system. The user may archive operations initiated by him/herself. All information systems of State and local government agencies and private enterprises send notices of e-services to the user's archive. A "case" can be initiated by the user as well as by the information system of an agency. All subsequent operations of a certain "case" are connected with the initiation document in the citizen's portal.

•
The citizen's mail system is necessary for communication with service providers. Every citizen has an e-mail address forename.surname_XXXX@eesti.ee, assigned to the citizen by the ID-card. The citizen chooses the user name him/herself – the default user name is the citizen's personal identification code. In order to avoid junk mail, only authorized information systems can send mail to the address. The citizen will presumably use that address for forwarding.

•
Via the website which can be tailored to the citizen's individual needs, the citizen can access his/her records management system. The citizen can adjust the form and content of his/her website and include links to services s/he is interested in. In addition to the website, the citizen can also have other environments, such as wireless application protocol (WAP).

The citizen's records management system also includes an area for the digital signing of documents and for exchange of signed documents with partners. The citizen's part allows the citizen to submit documents (applications, proposals, complaints, etc.) to the State (any agency that has joined CIT) and monitor the procedure in the State machinery according to the status of the "case" (e.g. Approved, In process, Waiting, Under coordination, Under review, Completed).

Additional information about the project, documents, solutions and components is available at http://www.riik.ee/ekodanik/ and at the website's links (in Estonian with a short overview in English). New versions of the CIT information portal are also under preparation in English (http://www.eesti.ee/eng/) and in Russian (http://www.eesti.ee/rus/) but at the time of preparing this report they were not yet open for public use.

2.1.2.4
ID-card programme
Of other government programme and projects realized, the first we should address is the ID-card programme.

On 28 January 2002 the first ID-cards were issued to Estonian citizens. Thus, the Estonian ID-card project was completed. By 11 December 2002 100 000 ID-cards, and by 24 April 2003 200 000 
ID-cards, had been issued. 

The Citizenship and Migration Board already started preparatory work for the development of 
ID-card in 1997. The initiative developed into a national programme a year later and since then it has been under constant scrutiny and discussion by the public and media. On 18 December 2001 the Parliament established the ID-card as a compulsory identity document and the Estonian passport is thus only a travel document for travelling abroad.

The Estonian ID-card project focused on the digital signature, which is equivalent to the ordinary signature on paper. At the same time the technologies and standards for creating digital signature have to be uniform nationwide. The signature should identify a person directly in order to facilitate verifying signatures, without additional contracts being necessary. To achieve this aim the Identity Documents Act and Digital Signatures Act were amended, resulting in the following:

•
a certificate, allowing documents to be signed according to the Digital Signatures Act, is inserted in the ID-card chip;

•
certificates inserted in the ID-card have no field-of-use restrictions and therefore can be applied in the public as well as private sectors, and also in any kind of mutual relations between individuals;

•
the certificate inserted in the ID-card includes the personal identification code, allowing the individual to be identified at once.

The primary purpose of information on the ID-card chip is to allow the digital, unambiguous identification of the individual and creation of the digital signature. The certificate includes only minimum information about the individual – names and the personal identification code. A firm decision was made initially not to add additional information to the ID-card, and not to include information that requires updating. All other necessary information can be stored in separate databases to which access rights can be limited on a system-centred basis once the person who uses the system has been unambiguously identified.

The national ID-card project was elaborated in cooperation with private sector representatives, thus creating preconditions for the implementation of a common signature practice. As the final result, digital signing must become easily usable for everyone but it must be cheaper and more effective than its main competitors – paper and pen.

The ID-card is generally suitable wherever a person needs to be authenticated or when documents have to be signed. This means ID-card has not been created for a specific service or application only.

The ID-card can also be used for signing and encrypting e-mails. Every authentication certificate includes the person's e-mail address forename.surname_XXXX@eesti.ee (XXXX is the random four-digit number assigned to the person). The person can register his/her daily e-mail address in the mail server and mail will be forwarded to that address. This service is developed together with the national e-Citizen project, which could also become the official communication channel between the State and individual.

In order to make the implementation of digital signature easier for all parties, the DigiDoc project was initiated in Estonia. This project comprises agreed file formats as well as program libraries and applications for handling them. The preliminary program libraries and applications have been elaborated (financed by the Look@World Foundation), allowing signatures to be effected and checked. These program libraries are meant for everyone to use, whether as a direct library or as samples of a useful code. This helps a common format to be followed in the applications of all parties. For example, a certificate issued by a bank must be suitable for submission and use in the Tax Board and vice versa. If a person who is a party to some contract downloads a document in his/her computer, s/he should have a client program allowing digital signatures to be effected and checked. This, in turn, would allow the digital signatures system also to be used separately, for example between other companies and individuals.

The free, secure signing portal has been elaborated as a primary application for ID-card owners. Provided a person has an ID-card and a computer with a properly adjusted ID-card reader, it is possible to upload a document, which will be digitally signed, in this portal. In addition to the 

person's own signature this document can be opened for signing by other people, provided they have an ID-card. It is also possible to search for people in the catalogue. The parties can download the signed document from the portal to their computer and retain it.

The portal technology is also free for use by anyone. It has already been applied by banks in the development of signing environments, by Eesti Telefon (Estonian Telephone Company) for the establishment of archive and contract environments, as well as by the national e-Citizen portal (http://www.riik.ee/ekodanik - only in Estonian).

In addition to the portal checked technology, the DigiDoc-Client applications have been developed, allowing documents to be signed and signatures in the workplace computer. As the signed file format is also a file in a specific format, it can be applied without changing the daily work process. Most of the documents are drawn up on the computer anyway. Now there is no need to print them out even for signing – it can be done directly on the computer. They can be forwarded by e-mail and loaded in records management systems. If hitherto mainly paper documents have been archived, attention should now be focused on the retention of signed files. The overall result should be savings in terms of transmission time and costs, as well as retention costs.

At the beginning of 2003 Sertifitseerimiskeskus AS in cooperation with Eesti Telefon launched the message gateway of DigiDoc-portal. Using the message gateway it is also possible to digitally sign faxes and calls; and to save fax or voice messages in the DigiDoc-portal and sign them with the ID‑card afterwards.

Additional information on the ID-card and its applications is available at www.id.ee (summary in English); information on applying for the ID-card is available at www.pass.ee (in Estonian, English and Russian) and on the technological infrastructure at www.sk.ee (in Estonian and English).

2.1.2.5
e-TaxBoard

The second important project implemented thus far is the e-TaxBoard.

The Tax Board was one of the first government agencies in Estonia to offer Internet-based 
e-services to citizens and enterprises for filling in income tax returns and for other contacts and communication between taxpayers and the Tax Board. 

Following the cooperation initiative of commercial banks and Eesti Telefon in 1999, the modernization plan for the work organization of the Tax Board and the general e-strategy of the Tax Board were developed by the beginning of 2000. The e-strategy comprised several smaller projects and the first stage of one of the e-projects aimed at providing self-employed taxpayers with the opportunity to submit their 1999 income tax returns to the Tax Board in March 2000 via the Internet portals of the commercial banks Hansapank and Ühispank. This was the beginning of the present 
e-TaxBoard. The project was successful and citizens reacted positively – over 10% more declarations were submitted than had been expected.

The second stage of the project aimed at elaborating a package of electronic services that would provide self-employed and legal persons with the option to electronically communicate with the Tax Board via the above-mentioned banks and the Tax Board's portals. During this stage of the project, electronic communication consisted in the electronic submission of the most frequent documents and obtaining a real-time overview of one's tax liabilities.

Instead of the temporary technological solution of the first stage, a new one was created, which, like the previous one, ensured the authenticity of taxpayers and the confidentiality and integrity of data. The system requirements called for taking into account the needs of different taxpayer groups and handling them separately. Attention was also paid to ensuring sufficient system capacity and to drafting the necessary information materials for taxpayers.

As a result of the second stage, the e-TaxBoard application was launched in November 2000 and the e-TaxBoard portal was opened on the Tax Board's homepage. As for income tax and social tax declarations, the Tax Board set the goal of receiving electronically 10 000 of the 30 000 declarations submitted every month.

In the third stage of the project, the Tax Board organized a taxpayers' awareness campaign at the end of 2000.

In March 2001 over 36 000 personal income tax returns were submitted – three times more than in 2000. The number of electronically submitted income tax and social tax declarations has constantly increased. In addition, e-TaxBoard allows self-employed taxpayers to see the amount of social tax that has been calculated for them, paid, and transferred to the Social Insurance Board.

By the beginning of 2001 the e-TaxBoard project had achieved its initial goal: taxpayers had the option of communicating electronically with the Tax Board. The project laid the foundation for servicing taxpayers at a new level and since launching the application the Tax Board has continued to develop it further.

The project lasted until September 2001. In the fourth stage the Tax Board elaborated separate 
e-TaxBoard service packages for the Central Criminal Police and the Public Procurement Office in the summer (June-September) of 2001. At the same time the elaboration of similar applications, which proceed from the needs of different agencies, was started for the bailiffs, Police Board, Health Insurance Fund and other agencies which, pursuant to the Taxation Act, are entitled to make inquiries in the register of taxpayers and withholding agents.

The improvement of the e-TaxBoard subsequently continued according to planned development, including improvement of the IT environment to make the use of e-TaxBoard even more convenient for taxpayers.

In summer 2001 the Taxation Act amendment entered into force. The amendment obliges State, rural municipality or city agencies to submit declarations electronically to the Tax Board, provided that the agencies have the necessary information technology tools. The further goal is to also make it obligatory for large companies to use Internet for communication with the Tax Board.

Since February 2002, ID-card owners have the option of entering the e-TaxBoard with the ID-card via the Tax Board's homepage (www.ma.ee). If the taxpayer has not previously concluded an agreement for using e-TaxBoard, it will be concluded electronically at the first entry with the 
ID-card.

Taxpayers could do the following in e-TaxBoard in 2002:

•
file, view and correct their VAT returns (1999-2002);

•
file, view and correct their social tax and income tax returns (2000-2002);

•
send their income tax returns as a file (this option is only through the Tax Board's homepage);

•
view precepts on imposing VAT (1999-2002), income tax and social tax (2000-2002);

•
submit VAT refund applications;

•
view decisions, transfers and payment orders on submitted VAT refund applications (since 1999);

•
submit personal income tax returns;

•
view previous income tax returns;

•
view social tax calculated, paid and transferred to the Social Insurance Board by employers;

•
view tax account balances and tax account cards;

•
send notices, proposals and questions;

•
receive information about the tax arrears of certain persons.

More information on e-TaxBoard is available at http://www.ma.ee/ema/ (information in Estonian and English).

2.2
Public procurement 

The first regulation on public procurement in Estonia concerned the purchase of IT means and services, which was enforced from 1 August 1993. Only two years later the general Public Procurement Act was adopted. The Public Procurement Office has been an independent executive agency since 1996. One of its tasks has been the establishment and operation of the public procurement information system and publication of the public procurement information bulletin.

In 1997 elaboration of the electronic public procurement information system started. Firstly, the local network of the agency was created to organize the use of information resources and data exchange within the agency. Secondly, a Phare project, which included elaboration of the public procurement information system, was completed in 1998. 

In April 2001 there was significant progress in the development of the information system. A Government's decision provided the establishment of the State Procurement Register, which became the basis for carrying out public procurement. As a result, all activities related to public procurement in Estonia are Internet-based. The register was launched on 1 April 2002.

In order to be able to enter one's public procurement notice, tender or any other document in the register, the purchaser has to register him/herself in the register.

The purchaser registered in the State procurement register enters a preliminary notice, notice, tender or tender for design contest through the link on the register's homepage. Entered documents are checked by the employees of the register and if the information is in conformity with the Public Procurement Act, it will be confirmed and the next working day the confirmed document will be available for all Internet users on the register's homepage under "Electronic Bulletin".

Since the document is available for everyone on the Internet, all those interested in public procurement can turn to the purchaser on the basis of this information to apply for participation in the public procurement, receive the tender documents from the purchaser and make their tender.

The described procedure presumes daily monitoring of the public procurement information system. In order to make it easier for tenderers to get information they are interested in, the register's homepage includes an option to subscribe for receiving this information at the tenderer's e-mail address. The tenderer registers him/herself as a user of the register and notes also his/her topic of interest on which s/he wants to receive information at the e-mail address. The notice containing brief information on a given public procurement is sent in the morning of the first working day after entry of the tender in the register.

Following the public procurement procedures the purchaser must also enter the declaration and report on the public procurement in the register. Information concerning disputes is entered by the employees of the management division of the Public Procurement Office.

All the information in the register is public and available to everyone interested in public procurement. The homepage of the State procurement register is in Estonian and English. The homepage of the Public Procurement Office http://www.rha.gov.ee, which is the connecting link between contractors of public procurement (purchasers) and companies (tenderers), includes all information of interest to both parties.

The Estonian Informatics Centre provides a service to assist public agencies in working out invitations to tender and/or to carry out tenders to order and purchase complicated IT project solutions. 

According to the order of the State Secretary, the director of the Estonian Informatics Centre is authorized to negotiate on behalf of the Government of the Republic and to sign framework agreements on State deliveries of information technology, financed from the State budget. Based on this the Estonian Informatics Centre has concluded framework agreements with several large software and hardware producers, thus securing remarkable price reductions for central and local government agencies in acquiring software, training, and obtaining technical support. In addition to price reductions, the framework agreements also cover the terms of delivery, installation and payment, and other general conditions.

2.3
Increasing dissemination and use of ICT

2.3.1
Government programmes to develop the ICT infrastructure for the public sector

The development of the use of computers and the Internet would be inconceivable without the development of the respective infrastructure. Development of the Estonian ICT environment has been progressive. In addition to the various private sector ICT services, which are based on modern data communication networks and tools, government-established and State-financed ICT structures have also rapidly developed their information technology possibilities, and the nomenclature, scope and quality of services.

The first example would be the development of the backbone network PeaTee (in English EEBone) for providing State and local government agencies as well as other State-financed institutions with data communication services. PeaTee is administered by the Data Communication Department (ASO) of the Estonian Informatics Centre. The development of PeaTee was based on the enhancement of the backbone network ASONet elaborated by the Border Guard Administration, Customs Board and Police Board in 1993 and it was developed as a Government's target programme in the years 1997-2000.

The PeaTee backbone network connects all Estonian county centres and several nodes in Tallinn. PeaTee has Internet connection; it uses TPC/IP technology and 16 Mbps bandwidth. The bandwidth of the backbone network between cities is 4-50 Mbps, connections to Estonian Internet service providers (ISPs) are 100 Mbps and 1000 Mbps, and traffic within Tallinn 100 Mbps up to 1 000 Mbps.

PeaTee is a public network. Every State and local government agency has the right to use PeaTee but they are not obliged to use it. A State agency decides upon joining PeaTee depending on which bandwidths and access services it needs and whether it would be more useful to outsource them from public service providers or from the Data Communication Department (ASO) of the Estonian Informatics Centre.

Use of the backbone network is financed centrally from the State budget and is free of charge for subscribed clients. The client has to pay only for access to the backbone network. The client designs his/her own access connection service. The quality and price of the connection is mainly determined by the chosen technical solution of the access connection, as one of the solution's components is the rent of a data communication channel from the client's location to the PeaTee node. ASO deals also with the administration of clients' access connections.

PeaTee was launched in October 1998. At present PeaTee has over 850 end-users and around 14 000 computers from all over the country have been connected to the network. Further information on network services is available at http://www.aso.ee/ (in Estonian). Since the end of 2002 PeaTee has also been providing Internet telephone or Voice over Internet Protocol (VoIP) services. The VoIP solution can in some cases significantly reduce communication costs.

During 1999-2001, the target programmes KülaTee (in English "Village Road") and Internetization of Public Libraries, both being a continuation of the PeaTee project, were implemented to provide local government agencies, public libraries and municipal schools with data communication services. An infrastructure was built in rural regions to provide the above-mentioned institutions with data communication and leased line Internet connections. Local government agencies got switches to PeaTee network nodes; schools, libraries and other cultural institutions were connected to the Estonian Educational and Research Network (EENet) or commercial ISPs.

EENet, which was established by the Ministry of Education in 1993, provides educational, research and cultural institutions with data communication services.

The aim of the data communication network EENet is to develop and organize the data communication network of educational, cultural and research institutions and to manage and coordinate the related activities in Estonia. EENet participates in the drafting and implementation of national data communication policy, in national informatics programmes and in the international data communication organizations CEENet, TERENA, etc., and manages the Estonian top-level domain (".ee").

On 1 January 2003 475 agencies had leased line connection to EENet; there were 345 virtual homes, 930 e-mailboxes and 104 thematic mailing lists of agencies and educational, cultural and research projects in the service server nw.eenet.ee. In the ".ee" top-level domain controller 14 965 domain names had been registered by 1 January 2003. According to estimations, EENet serves over 200 000 researchers, students, teachers, persons engaged in cultural activities, etc.

Traffic speeds between the nodes (cities) of the backbone network are usually 2-8 Mbps. The bandwidth of the Tallinn-Tartu line is 60 Mbps and 155 Mbps for the external line 
Tallinn-Stockholm (GEANT).

At the end of 2002 EENet launched the 100 Mbps leased line Internet connections of 23 educational institutions in Tartu. The Estonian IT College's new 100 Mbps leased line connection to the academic network was launched as well. In February 2002 the Tallinn Technical University was connected to the academic network by an optical cable at the speed of 100 Mbps. Thus all larger Estonian universities, except for the Estonian Agricultural University, are connected to the academic network by fast optical channels.

2.3.2
 Development of ICT infrastructure and technology in the private sector

The main part of the ICT infrastructure, especially that providing services to the population, has been developed by the private sector, e.g. AS Eesti Telefon (Estonian Telephone Company), a company with considerable market force providing telephone, leased line and interconnection services.

In the early 1990s during the restructuring of the State enterprise for providing telephone services, a private company Eesti Telekom was established. Under the Concession Agreement from 1993 to 2001 the company's main telephone services provider AS Eesti Telefon (ET) established a new digital telephone network (78.4% of all lines were digital in 2002) and fulfilled the conditions for 

providing sophisticated telephone and Internet services across the country. However, building high-quality telephone network has also raised the prices of telephone services for customers. Therefore some ET clients have given up fixed telephone services in favour of the services of mobile operators, which have lower monthly payments and no additional call set-up charge.

As the company had held a monopoly position for 8 years, it was able to secure its position in the market even after the market was liberalized in 2001. In 2002 ET succeeded in keeping 89.2% of the fixed telephone market and more than half of the market of international calls. ET has also established itself as the market leader for the Internet dial-up service and ADSL connections (72.8% share of leased line services market).

The main competitors of ET are Tele2 and Uninet (Radiolinja Group).

Following the liberalization of the telecommunication market for fixed and basic services too, new operators have entered the Estonian market. In 2001, 64 operators and 110 companies joined the existing 47 operators and 146 service providers. The largest increase has been among data communication service providers – 53 companies received a licence in addition to the existing 44 companies.

According to estimations (2001) the total dial-up market has 65,000 clients with ET's share being 41 000 clients. Internet connection through DSL-modem is increasingly popular – in September 2002 ET had 24,100 ADSL clients (over half of them individuals). According to the AS Emor survey
 the main Internet service providers for companies having Internet connection were Atlas (ET) 59%, Tele2 10%, MicroLink 8%, Uninet 4%, and KPNQwest 3%.

Starman, the main operator providing Internet over CaTV cable, has 8 000 clients, 90% of them individuals.

In 2002 Eesti Telefon was successful in organizing the worldwide live Internet broadcast of the Eurovision Song Contest held in Tallinn in May 2002. By that time ET increased the capacity of international Internet connections by over 2.5 – up to 555 Mbps – and through its network node in London established a new 155 Mbps bandwidth international Internet connection with the global telecommunication company Sprint. In addition, ET has international Internet connections to Great Britain (Teleglobe), Sweden, Latvia and Russia. The total capacity of all ET's international connections is more than 12.5 Gbps, comprising voice as well as data communication.

ET is the reseller of the international telecommunication services of the Infonet Services Corporation (www.infonet.com) in Estonia, providing access to services and infrastructure in more than 60 countries all over the world and to telecommunication networks in more than 180 countries.

At the end of November 2002 ET completed the building of a new national data communication backbone network, which is 64 times faster than before and will result in a multiple increase in the number of leased line Internet connections in Estonia. The Siemens DWDM (Dense Wavelength Division Multiplexing) equipment applied in the data communications backbone network enables the network's capacity of one fibre optic pair to be expanded from the previous 2.5 Gbps to 160 Gbps, as now it is possible to transmit information through one pair of the optical line on different bands. ET's transmission network for the optical line connects all county centres and bigger cities on the ring topology principle. This makes it possible to automatically redirect the network traffic without any interruption of data communication in case of breakdown.

The mobile operators' market is divided mainly between three operators – EMT (Estonian Mobile Telephone), Radiolinja Eesti and Tele2. Today EMT struggles to maintain half of the market. The main operators have covered the entire country with mobile networks. The mobile phone penetration rate is currently over 60 subscribers per 100 people in Estonia.

The continuous development of mobile communication is furthered by new services through mobile phones, such as mobile parking (original solution by EMT), mobile payments and other bank operations, mobile inquiries to databases, reservation/purchase of tickets by mobile phone (M-ticket in public transport in Tartu City and SMS-ticket in public transport in Tallinn, since August 2002), but also Internet connection through GPRS-based (General Packet Radio Service) mobile communication. Various alarm systems have been applied within the use of mobile communication technologies. In Estonia car alarm systems based on MobiKIT have become popular. In addition, new technological solutions are also entering the market and it is possible to purchase innovative equipment and services based on the mutual convergence of mobile phone and computer.

As a result of cooperation between EMT and ET a joint wireless Internet connection service was introduced in December 2002, allowing the use of Internet without limit nearly anywhere in Estonia for a fixed monthly fee.

Fast Internet connection is offered within up to 2 Mbps WiFi (Wireless Fidelity) propagation areas (there are over 40 such areas in Estonian ports, airports, hotels, etc., with new ones being added constantly) and up to 54 kbps GPRS-based Internet connection within other mobile propagation areas in Estonia. The service is primarily for mobile teleworkers, and in order to ensure maximum security for their work the virtual private network (IP-VPN) service is offered as well. There are approximately 35 000 teleworkers in Estonia who need such a service.

For stationary Internet users in rural regions without the necessary cable network for Internet connections, ET provides, since July 2002, new fixed wireless access Atlas RDSL, which allows a downloading speed of up to 256 kbps and uploading speed of up to 128 kbps through radio links. The latter is primarily for home users as private customers and small business customers. As the service provided by ET is relatively expensive, local operators and the consortium Valvesilm OÜ, who won the public procurement tender for the internetization of public libraries, try to organize the provision of alternative services for lower prices in rural regions.

2.3.3
Technology dissemination to individuals and households
The number of computer and Internet users has increased rapidly in Estonia within the last years. The percentage of people (aged 15 to 74) who have used the Internet during the last 6 months was 45% (469 000) according to a survey conducted in March-May 2003. The percentage of people to have used the Internet during the last 7 days was 35% (367 000)
. Of children (aged 6 to 14), 67% had used the Internet during the last 6 months according to a survey in spring 2003. As to the percentage of Internet users among the population (576 000 or 42.5%), Estonia outstrips several EU countries and is one of the leaders among the EU candidate countries.
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The number of PCs in households has also increased significantly, as well as the share of PCs with Internet access – 35% of respondents aged 15-74 had a PC at home of which 69% were connected to the Internet in May 2003
.

As shown in the analysis
, Estonians spent 4.9% of their monthly income on telecommunication and nearly 3% on purchasing IT equipment in 2001. These indicators can be regarded as high even on a world scale
.

The use of PCs is more widespread than the use of the Internet. The percentage of people (aged 15 to 74) to have used a computer during the last 6 months was 53% according to a survey conducted in March - May 2003 by AS TSN Emor and 40% of the respondents had used a computer during the last 7 days. The number of people (aged 15 to 74) who have never used a computer has decreased to 47%, i.e. nearly 492 000 inhabitants. The number of people who have never used the Internet has decreased to 53%, i.e. nearly 555 000 inhabitants.

Surveys show that Estonians use the Internet prevailingly for sending/reading e-mails (76%), searching for concrete information (70%), using Internet banking (61%), reading Internet publications (57%) and for communication (33%)
. According to surveys in September - November 2002 only 4% of all respondents (9% of all respondents who have used the Internet during the last 6 months) used the Internet for ordering/purchasing products/services. At the same time 19% of those who have used the Internet during the last 6 months visited Internet department stores to obtain information without purchasing anything. 

In Estonia the biggest group of Internet users are persons aged under 20. These people, as world experience shows, are the least likely to buy goods and services via the Internet. The attitude towards e-commerce depends also on the general attitudes of the population towards this new way of providing services. The survey indicates that among the age group of 15 to 74, 66% of respondents are not interested in e-commerce at all, 16% are generally not interested, 5% cannot say, 11% are generally interested and only 2% are very interested in e-commerce. At the same time, reasons for not using e-commerce in Estonia are not so much related to the fear of insufficient Internet security (8%), as in many Western European countries, but to the fact that it is not possible to check the quality of goods (30%) or that the traditional way of shopping is preferred and customary (41%)
.
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Most Estonians use the Internet at home (49%), at their workplace (48%), at school/university (24%), but also in the households or workplaces of their acquaintances (24%), in public Internet access points (PIAPs) (16%) and elsewhere (6%)
. But still, according to the digital divide report
, one of the barriers to Internet access was the absence of computers at home due to the high cost of equipment and Internet connection. 

The number of PIAPs increased in 2002 and according to the data of Look@World there were 459 PIAPs with altogether 1,294 computers at the end of the year, which makes 0.34 PIAPs per 1,000 inhabitants. According to AS Emor the number of PIAP users has doubled compared with 2001.

The majority of PIAPs were opened in public libraries within the framework of the internetization programme of public libraries launched by the Ministry of Culture. According to the plan all public libraries should have leased line Internet connection in the first half of 2003. The main purpose of the programme is to establish an integrated Internet-based information system of libraries, which would serve as a channel for obtaining and using information on the services of libraries.

Nearly all schools have been provided with computers and Internet connections through the financing schemes of the Ministry of Education and the Tiger Leap programmes. In the academic year 2002/2003, primary and secondary schools (ISCED classification) were provided with computers for study purposes with an average of 3.6 computers per 100 pupils at the primary level and 4.4 computers per 100 pupils at the secondary level. The average in tertiary-level establishments (high schools, universities) was 5.0 computers per 100 students. All computers in schools and universities are connected to the Internet. 

The following Reasons for reaching the present level of computer and Internet use may be noted (the reasons are listed in random order):

a)
education programmes oriented towards the use of computers and the Internet; realization of the Tiger Leap Programme to provide schools with computers and Internet connections;

b)
extensive development of public internet access points with public funds;

c)
extensive promotion of Internet banking services provided by banks;

d)
information provided to the public on the Government's information policy and information society development trends; generation of positive attitudes towards information society in the media; enactment of legislation promoting ICT development;

e)
joint steps and cooperation projects of the Government and private companies to create convenient options for use of the ICT infrastructure (issuing of ID-cards and launch of necessary PKI infrastructure, development of e-government services, implementation of projects such as Look@World, etc.);

f)
highly developed telephone communication and networks, and the provision of alternative data communication options (wireless Internet);

g)
reduction in the prices for Internet usage charged by ISPs and provision of a variety of services for different Internet user groups;

h)
general fall in prices of PCs with multimedia applications;

i)
geographical proximity of highly developed ICT countries (Finland, Sweden, etc.) and close and good neighbourly relations; foreign investment in the development of the Estonian ICT infrastructure;

j)
continuous economic growth, improvement of quality of life, etc.

The results of the cluster analysis of the Estonian ICT sector
 also indicate that the State has played the most important role in building up the information society in Estonia. The business sector and the tertiary sector have followed when it has been in line with their objectives.

2.3.4
Technology dissemination to businesses

In April 2002, 75% of companies (about 25 000) registered in the Estonian Business Register had at least one computer and 89% of those (about 23 000) also had access to the Internet (40% using dial-up connection)
. Fifty per cent of companies had 1-3 computers, 21% had 4-20 computers and 3% had over 20 computers. A total of 7 700 companies have an Internet homepage, i.e. 35% of companies with an Internet connection. About 3 200 enterprises have an intranet solution, and approximately 1 300 companies have both – a homepage and intranet.

The majority of companies have not integrated their Internet and intranet solutions with other IT systems in the company. Approximately 1 100 companies have integrated at least some systems and about 1 800 companies are planning to integrate the systems in the near future.
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No special policy or programme is needed to realize the increasing computerization trends in business.

On the other hand e-commerce in Estonia has developed slowly. Despite the numerous domestic B2B and B2C websites on the Internet, e-commerce statistics showed that in 2001 only 12% of enterprises have sold their products or services via Internet and 23% of enterprises bought materials, goods or services via Internet. The habits of the population in use of the Internet for buying goods and services were shown in the previous section. 

2.3.5
Professional/managerial ICT skills

In the quite extensive ICT development process, the urgent need for competent ICT staff has become a serious problem. Taking into account the infrastructure, aspirations and tasks that have been developed, intellectual capital and professional staff are undoubtedly the key factors in further development. The problem is extremely complicated and typical (as in several developed countries). Taking account of economic possibilities, an influx of professional staff is unlikely to occur – instead, there is reason to expect a smaller growth in information society development projects and an acknowledgement of staff problems at the institutional level too. Recognizing the problem, the biggest Estonian universities, major IT companies and Estonian Telecom on one hand and the Estonian Republic on the other agreed to create a new institution of applied higher education, the Estonian IT College. The College is financed from a special fund created for the purpose. The Swedish Government gave significant support to the project as well.
The IT College provides a three-year applied higher education. This combines both IT and telecommunications, is of very high quality and has a strong applied focus. Up to 150 students will be prepared every year, although capacity lies at about 250. After finishing IT College, the majority of students will go into industry, both in Estonia and abroad. Students may also continue at universities, pursuing a bachelor's, master's and finally doctor's degree. The college enrolled its first students in autumn 2000.

In the academic year 2001/2002, at the universities and higher schools of Estonia, 4 269 students, of whom 335 were graduates, majored in ICT-related specialities (ICED classifier codes 481, 482 and 523).

In general education the national Tiger Leap Programme (1996-2000) for the computerization of Estonian schools, launched in 1996 by President Lennart Meri, set the following goals: 

•
help local governments to develop the IT infrastructure in schools, including support for the establishment of Internet connections in schools; 

•
help Estonian teachers to acquire basic computer skills and guide them to utilization of up-to-date resources of information and communication technology in subject teaching; 

•
support the updating of curricula by means of an interactive learning environment, promoting learning skills; 

•
encourage the creation of original software dealing with Estonian language, culture, history and nature in compliance with the national curriculum. 

In order to achieve these goals, the Tiger Leap Foundation was created in 1997. From 1997 to 2000, the Foundation administered financial resources allocated to the programme from the national budget, in the amount of EEK 164 517 000 (EUR 10 515 000).

Several initiatives in addition to the Tiger Leap Programme promoted IT development in schools from 1996 to 2000:

•
A Phare project with a budget of EUR two million, Information Systems in Education (ISE), has created a network of 20 pilot schools with the main task of introducing into local schools the school management software Extens, acquired within the framework of the project. Phare ISE has supported the training of more than 1 800 teachers in the use of computers in the classroom and organized the Telematics conferences in 1996, 1998 and 2000, which have proved to be popular among teachers. Phare ISE initiated the introduction of the European Computer Driver's Licence in Estonia. 

•
Cooperation projects of the Nordic countries and the Baltic countries: "BaltNet" 
(NOK 1 416 000 and USD 44 646 ), "Distance Training for Teachers" (EEK 1.6 million), and "School Development in the Information Era" (EEK 160 000). 

•
Miksike, which has a virtual learning environment with a wide circle of users and virtual assistant teachers, as well as popular virtual educational services, including electronic worksheets, a pupils' factory, story-telling and drawing competitions and academic competitions, was funded with EEK 1.5 million from Tiger Leap. 

•
Almost 100 Estonian schools are actively organizing and participating in learning projects such as the European School Project, I'EARN and Globe, mediated by international organizations. At the initiative of the Active Learning Centre at Tartu University, simulation games have been organized via Internet since 1993, and have been attended by almost 250 schools and 4 000 pupils over the years. 

•
The Open Estonia Foundation has funded several extensive educational projects promoting ICT infrastructure in schools and universities and teacher training with a budget of almost EEK 5 million. 

•
Within the framework of the Village Road Programme (KülaTee), the installation of Internet connections in many county schools has been financed. 

In the year 2000, the Estonian schools were furnished with information and communication technology to the following extent:

•
twenty-five pupils per computer on average (15 in Hiiumaa and 48 in Tallinn); there are no upper secondary schools or basic schools without computers. 

•
seventy-five per cent of all the schools have got online Internet connections and the remaining schools have a dial-up option. 

These resources were mainly used in informatics classes, but each year more and more are being used in other subjects. According to the national curriculum, informatics is an optional subject, yet in the majority of computerized basic schools and upper secondary schools it is already being taught at the basic school stage of study. 

The teacher training curricula at Tartu University and Tallinn Pedagogical University include a basic course in informatics; additionally, a number of specialities provide courses in subject didactics dealing with computer applications and/or courses in the basics of educational technologies. For example, Tartu University offers a two-year informatics teacher-training programme, and BCS and IT Koolitus deliver training to the information managers/network administrators of schools. Within the framework of in-service teacher training, ICT application courses are organized by universities. For example, Tartu University offers courses for the teaching of mathematics and science. Since the spring of 1999, the Tiger Leap Foundation has offered subject teachers ICT application training in biology, chemistry, mathematics, physics, astronomy, elementary studies, history, Estonian, English and German. Computer training that was started in the pilot schools of Phare ISE and Tiger Leap is now also provided in many other schools.

The Tiger Leap Plus (henceforth referred to as TL+) development plan (2001-2005) focuses on support for ICT development in Estonian general education and teacher training.

The TL+ development plan proceeds from the information policy of the Estonian Government and the development concept of the Estonian educational system, being the implementation document of the latter in the field related to ICT. The objectives of the development plan are in compliance with the action plan of the EU initiative, eEurope – Information Society for All.

As a vision in the year 2005 the Estonian educational system will be shaping the educational environment consciously and purposefully, helping Estonia to compete in the global information society. 

The educational system will guarantee:

•
premises for the development of the personality of the learner in accordance with his/her abilities and needs, for the development of self-expression, cooperation and communication skills and decision-making ability, so as to enable active participation in the life of society and ensure the ability to constantly learn and adapt to changes; 

•
equal opportunities for all learners, including the opportunity to study in a contemporary learning environment, and the development of necessary competencies; 

•
upgrading of the school, proceeding from the needs of learners and society, as well as cooperation between the school, parents and general public; 

•
expansion of the circle of decision-makers in education, both at the school and national level; 

•
monitoring the quality of educational processes; 

•
integration of Estonia into European and global educational space. 

Implementation of the TL+ development plan should proceed from the principle of reasonable decentralization, promoting the emergence of ICT solutions appropriate for Estonian schools, offering teachers a choice of high-quality in-service training courses and taking into consideration the economic factors of hardware procurement.

2.3.5.1
Policies to reduce the "digital divide"

Against the background of fast Estonian ICT development and its reflection mainly in technological indicators, not enough attention has been paid to so-called "digital divide" problems, 
i.e. the socio-economic differences between individuals, households, enterprises and geographical regions and their unequal opportunities to use ICT.

As 47% of adults in Estonia have never used a computer and 54% have never used the Internet, the social factors that have prevented the application of new means of communication among this part of the population are now under scrutiny in order to find channels and opportunities for involving everyone in the further development of the information society.

It is possible to distinguish between several social groups among the non-users of the Internet. The largest group includes the so-called "people who are happy just to get through the day" and blue-collar workers.

The first group comprises primarily people over the age of fifty, mainly pensioners with little interest in what is going on outside their everyday life; those who do not wish to change their customary way of life, and who lack the motivation and material resources to start learning how to use the Internet. 

The second group includes mainly skilled and unskilled workers, but also middle-level specialists and people engaged in customer service, the so-called "blue collars", who do not use a computer at their workplace and who do not find the Internet attractive (or useful) enough to motivate them to learn how to use it. In addition, there are social, psychological and economic barriers (fear of unknown technology, lack of language and computer proficiency, low income, etc.).

Sixty-five per cent of the above-mentioned risk groups (nearly 400 000 people) do not see a connection between their life and the Internet; they lack any motivation to use the Internet and therefore a different approach is necessary to create at least a slight motivation in them.

Thirty-five per cent of non-users (nearly 200 000 people) would like to use the Internet, yet lack skills and access so far. The involvement of these people in using the Internet would be relatively more successful.

In addition to public sector projects focused on providing e-services to citizens, the joint project of the public and private sector Look@World (http://www.vaatamaailma.ee/ - also in English) aims to expand Internet access for non-users by establishing new PIAPs and providing PIAPs with IT tools (up to 450 computers to PIAPs in 2002). In addition, the action plan of Look@World for 2002 aimed to find options to change non-public Internet access points into public Internet access points, to decrease prices for Internet connection for PCs, to involve entrepreneurs to enable more households to purchase PCs or to establish closed Internet access points within enterprises for creating learning and using opportunities for their "blue collars".

As for training, Look@World started to organize free elementary training courses on computer and Internet use for 100 000 people within 3-4 years. The target group includes manual workers, civil servants, pensioners and others who have not independently used the Internet. A total of 219 teachers were recruited from all over Estonia to teach in 185 classrooms (17 classrooms were specially established for these courses). By 30 December 2002, 3 057 training courses with 28 649 course participants had been organized all over Estonia and 4 811 people had registered for the next courses. Seventy-two per cent of the courses were in Estonian and 28% in Russian. The preliminary feedback survey in August 2002 indicated that 58% of the course participants had started to use the Internet within a short time.

Look@World also organizes the training of PIAP staff, the so-called PIAP support persons. During 2002, up to 300 support persons were trained.

2.3.6
Government online

Besides the current Government's programmes and projects described above, a number of public web-based information systems have been implemented and are providing everyday online services. Some of these services will be described below.

2.3.6.1
The e-Government portal and its services

In 1998, as part of the project "Vahetu Riik" (in English "Direct Government"), a common access point for Estonian government agencies and constitutional institutions was created through an Internet domain riik.ee (gov.ee) and the Virtual Estonian Web Centre was established for administering it. Together with the fast development of Internet services the domain riik.ee has in five years become an inseparable part of Estonian e-government and the symbol of Estonia on the Internet. The portal "e-government" (http://www.riik.ee/en/) has time and again been changed and improved; new topics, databases, links, etc., have been added. In addition to the role of being the State portal, it has also acquired the role of an integrator and coordinator of national information systems. In 2000, the project went through several organizational changes and new development trends were prepared, most of which have now been realized.

Addresses like http://tom.riik.ee (portal "Today I Make Decisions; in Estonian), http://ats.riik.ee/pub/ (public document system, in Estonian), etc., have been added to the domain. Several virtual servers and websites of State institutions and projects use the domain's resources. Although there have been only a few changes to the portal's content during the last year, its administrative organization has stabilized and the quality of the content improved. At the same time it has served as a basis for several new projects, such as the "e-Citizen" and "X-Road" described earlier.
The fact that the system has an average of over 100,000 visitors per day on weekdays proves the popularity of the portal. During peak hours there are over five visits per second, about 18% of them from abroad. Besides Estonian the working languages of the portal are English (http://www.riik.ee/en/) and Russian (http://www.riik.ee/ru/); the data capacity of the latter two is, however, limited compared with the former.

The e-government portal should not only be the receiver of data but it should also become a data store and an interactive cooperation tool for government agencies.

Thus, to facilitate compliance with the Public Information Act, local governments have been provided with the option to disclose their documents in the common and integral server. The Ministry of Economic Affairs and Communications has provided a free server at http://ats.riik.ee/pub/ (in Estonian only) for public sector agencies that have to meet the requirements of the Public Information Act but lack sufficient technology and finances.

Since the beginning of 2000, every State agency and local government has the option to use the modules of public services on the e-government server. The following modules are available: guest-book, voting, discussions, and questionnaires. All State and local government agencies can use these modules free of charge. These so-called communication modules can be used for organizing discussions and polls on the web.

2.3.6.2
TOM.riik.ee

The aim of the e-government portal's website TOM or "Täna Otsustan Mina" (in English: Today I Make Decisions) at http://tom.riik.ee is to enhance the population's participation in the State's decision-making processes. One can submit ideas, guidelines, thoughts and comments on draft legislation submitted by others or elaborated by ministries during the creation phase. Ideas that have found support among users will be submitted by Prime Minister's resolution to the relevant agencies to be executed. The public can constantly monitor what happens to the idea. In order to submit, comment, vote and sign ideas prior, registration is required. Everyone can read the ideas and comments.

The fact that in January 2003 371 ideas that had been submitted to TOM were undergoing legislative procedure in different government agencies, five acts based on submitted ideas were at the signature stage and ten draft legislations were under elaboration in the ministries, proves the popularity of TOM.

TOM also earned a European Commission award at the e-government conference in November 2001 in Brussels.

2.3.6.3 
Service "forms on the Internet"

This service was elaborated as an independent project in cooperation with the Open Estonian Foundation, the State Chancellery and Phare public administration development programme; it was launched back in 1998. After the establishment of the virtual Estonian Web Centre the service was integrated with the latter and at present it is the most frequently used service in the e-government portal (average of 5 800 visits a day in January 2003).

The service has made document forms available for citizens to communicate with State agencies. Forms are in PDF-format and can be printed out (over 400) or filled in directly on the screen (around 80). At present the citizen can personally submit forms obtained from the Internet or filled in on the screen, or can send them by mail to a State agency, which will then process them. Thus the service saves time for the citizen. However, it is not yet possible to transmit documents directly to State agencies via the e-government portal owing to the lack of a secure authenticating transmission system for digital documents. Presumably there will be such an option after the implementation of the records management programme for government agencies and realization of the e-Citizen project.

The service is available at http://www.riik.ee/blanketid/ and general information about the application of the service is also available in English and Russian.
2.3.6.4
Electronic "Riigi Teataja"

On 1 June 2002 an important new register was launched in Estonia – the electronic Riigi Teataja (State Gazette). Pursuant to the Riigi Teataja Act, Riigi Teataja is the official publication for the legislation, international agreements, reasoned judgments of the Supreme Court, notices and other documents of the Estonian Republic. The act stipulates that Riigi Teataja (hereafter eRT), which is one of the main national registers, will be published electronically as well as on paper. eRT is an Internet-based information system with public access that allows inquiries to be made within the whole legislation information system.

Legislation, notices and other documents published electronically and on paper have equal legal force.

Electronic Riigi Teataja includes the initial texts, whole texts, relationship between initial and whole texts, and additional information about changes and changers of documents and relevant data in the information system.

The users of the eRT information system can be divided into three main groups:

•
users of public services are users of the Internet-based information system of Riigi Teataja entitled to search for and print documents;

•
authorized users or users with access to data processing to the extent prescribed by law. eRT allows authorized users to electronically submit documents directly to the information system.
Users can access eRT at http://www.riigiteataja.ee/ert/ert.jsp (in Estonian) and also via links in the e-government portal http://www.riik.ee/ and other Estonian web portals. In addition to eRT, initial texts and whole texts of legislation can also be accessed through free ESTLEX-online services directly via the e-government portal or via the web address http://lex.andmevara.ee/estlex/kehtivad/AktSearch.jsp (in Estonian). Specialists can use a search engine with special options through paid ESTLEX-online services.

2.3.6.5
National Land Information System (NLIS) e-services

The National Land Information System (NLIS), which was initiated in the Estonian Land Board (ELB) in 1995 on the basis of a strategy elaborated by a Phare project (EU Phare 1997-1999 Land Information System Development in Estonia), can also be regarded as an important step towards 
e-government. The system makes the administration of information related to Estonian lands easier, conveniently available and usable over the Internet.

The system has been developed further and the application options have been improved. The land Information System (LIS) has grown out of the Cadastral Information System (CIS) or data production system, which mainly serves as the basis for the maintenance of land cadastre. In addition to CIS, LIS also includes data management and application via public services on the Internet. The Public Service System is a tool for achieving one of ELB's main objectives, i.e. to provide society with land-related information, by enabling public access to spatial data maintained by ELB. The Public Service System is a group of services based on the Land Board's databases and map server available on the Internet.

Public services of LIS are divided into undirected and directed public services. Undirected services are meant for use by everyone. Access to services is free. Directed services, however, are meant for use by certain user groups (such as land surveyors, land advisers of local governments, etc.). Access to such services is limited and users must have a user name and password to access them.

The Land Information Service for the public consists of a simple web map application for users: using navigation tools it is possible to see administrative boundaries and the Estonian Base Map at the scale of 1:50,000 as a topographic background map. Zooming further the user can choose the display of either the Estonian Basic Map or digital orthophotos, both at the scale of 1:10,000. Cadastral and geodetic information is available as well. It is possible to display on the screen geodetic points and the parcel boundary layer, and by clicking on the point or parcel the alphanumerical information is displayed in a pop-up window or as a tool tip.
•
The service is accessible through the Land Board's homepage http://www.maaamet.ee/teenus/maainfo.php
Two new layers were added to CIS and land information public service at the beginning of 2002: land price zones and productivity zones. Using this information every landowner can see directly on the Internet the exact taxable value of his/her land.

The Cadastral Unit Data Service, a.k.a. fast inquiry from the Cadastral Register, is also designed for public usage and is free of charge. Using different queries it is possible to get alphanumeric cadastral data. The service is suitable in cases when graphical cadastral data are of no interest.

The service is accessible through ELB's homepage http://www.maaamet.ee/teenus/maainfo.php (only in Estonian). It is also possible to query information by mobile phone using WAP protocol at http://wap.maaamet.ee/ky/. 

Since the end of 2002 this service is also available trough the X-Road environment (see above).
2.3.6.6
Estonian Government of Ministers Session Infosystem

The Estonian Government of Ministers Session Infosystem (http://www.riik.ee/valitsus/viis/viisengl.html – in English) is an Internet-based information system for preparing and realizing Cabinet meetings and informing the public. The system was elaborated and implemented in 2000. Implementation of the system established preconditions for organizing digital records management in the Government after the implementation of digital signature and 
e-records management. The system has been improved with respect to the application of the results of the Records Management Programme (RMP) in the State Chancellery.

2.3.6.7
e-State Treasury

The e-State Treasury is an Internet application providing agencies maintained by the State Treasury with the option to communicate with the State Treasury via the Internet (http://www.fin.ee/index.html?id=2078 - in Estonian only).

In e-State Treasury, agencies can make payments and reservations, send notices and receive statements of payments. All this is performed quickly and securely using the authentication service provided by banks.

The services of e-State Treasury comprise operations that enable agencies to submit data (reservations, payments, notices) to the State Treasury and receive data (daily journal, statements) from the State Treasury.

2.3.6.8
Centre of Registers of the Ministry of Justice

The Centre of Registers is a state agency under the administration of the Ministry of Justice. Its main functions include the administration of central databases of court registers (commercial register, land register, register of non-profit associations and foundations, etc.) and also other databases. In 2002 the Centre of Registers started to provide several electronic services, such as replying to name inquiries of enterprises, receiving electronic annual reports of enterprises, or information on compulsory dissolution, etc. Access to the e-services is available at https://info.eer.ee/ari/ariweb_package.avaleht in Estonian, German and English.

2.3.6.9
Services of the Register of Court Settlements 

The Register of Court Settlements (http://kola.just.ee, in Estonian only), which functions as a part of the courts information system, is mainly an Internet-based means of cooperation for the employees of courts and the Ministry of Justice. The entry into force of the Public Information Act makes the register partly available to the public too. The database makes the settlements of civil, criminal and administrative matters available to the public through the search system after their entry into force, if no disclosure restrictions have been provided by law. It is also possible to view statistical reports on case procedures.

2.3.6.10
e-projects in Customs Board

Information technology has played an important role in the Customs Board's work since the establishment of the agency and its role has increased in time.
Today Estonia's accession to the European Union is inevitable. Therefore the Customs Board has launched several development projects and their successful completion is actually a precondition for accession. The time frame of these projects is more than tight – everything must be introduced before the targetted accession date, i.e. by December 2003.

There are over thirteen different EU systems that the Estonian Customs Board must be able to work with after the accession. Two of the most extensive projects in progress are:

•
NCTS (New Computerized Transit System), i.e. the transit project. This is a system for keeping transit goods moving within the EU economic area under customs control until the end of the transit. Technically the system is based on the exchange of messages within all EU member states, between the customs offices at the points of entry and exit of the transit and all customs offices en route.

•
MTS (Master Tariff System), i.e. the introduction of tariffs. Tariffs can be regarded as a set of all customs policies, including information on commodity codes, rates of duty, quotas and restrictions, special advantages, special permits, licences, etc., which have been listed in the legislation of different offices.

Technically it is a relational database (TARIC) administered in Brussels, which forwards changes to member states on a daily basis. All possible goods have been grouped and coded in the database and the above-mentioned information has been added to them in a way that allows the information to be processed in the information system and taxes to be automatically calculated when declarations are drawn up.

Taking into account the intensity of development projects, it is not really a consolation that the burden on the main system – drawing up declarations – actually decreases, expectedly by up to 70%, after accession to the EU, as most of the goods will be exchanged with EU member states. At the same time, Estonia will become the external border of the EU and requirements regarding the reliability, availability and functionality of systems will only increase.

2.4
International cooperation in IT development
Estonia's continuous fast IT development has been recognized all over the world. Estonia takes part in international cooperation projects and organizations; delegations from different countries have visited us in order to examine the present ICT strategy and development processes; Estonia's achievements have been presented at numerous international conferences. In addition, several reports on Estonian ICT development have been drawn up.

In summer 2002 the Government of the Republic of Estonia, United Nations Development Programme (UNDP) and the Open Society Institute (OSI) signed a memorandum of understanding to jointly set up a Regional e-Governance Centre in Estonia. The main aim of the training centre is to provide training in ICT coordination, organization and usage for the public sector managers and specialists and representatives of the tertiary sector of former Soviet republics, Central and Eastern Europe, and Asia. The training project offers the practical information and experiences of Estonia, the know-how of EU international experts and the exchange of experiences by participants in the training. Thus the project is important at foreign policy level too, as it has a positive influence on Estonia as a developed ICT country. The project also offers excellent potential for Estonian IT enterprises to introduce their products.

The activities of the e-governance centre comprise 8-10 training courses per year for 10-15-member groups. So far courses for the ICT managers of Kyrgyzstan, Sri Lanka, Albania and Bulgaria have been successfully organized. According to estimations, a total of 400 people will be trained within three years. Development of the information society in these countries facilitates the enhancement of democracy and effective functioning of the State machinery, and better provides citizens with public services.

Estonia continues to participate in the eEurope+ cooperation project of the EU candidate countries. The project aims to accelerate the modernization and reformation of the economy in the candidate countries, promote increase in administrative capacity and organizational structure, and improve general competitiveness. In spring 2002 the first progress report on the Estonian ICT situation was drafted (see http://www.riso.ee/et/eEurope+_1stprogressreport.htm). 

Within the framework of the Northern eDimension project – joint project of the Baltic Sea States and the European Commission (www.riso.ee/nordic) - Estonia has actively participated mainly in the following two work groups: ICT security (Estonia is the lead country of the work group: see also the report at http://www.riso.ee/en/nordic/eSecurity/2002aug.doc); and e-government (led by Sweden). 

The project offers new options for the development process of Estonian information systems – in the above-mentioned fields as well as in e-commerce, e-skills, indicators, and high-speed research networks and advanced broadband applications.

Estonia is a full member of ICA – the International Council for IT in Government Administration (http://www.ica-it.org). The aim of this prestigious organization is to promote intergovernmental exchange of information, ideas and experiences. The next ICA annual conference will be held in September 2003 in Tallinn and preparations for the conference have already started. The ICA Round Table Report 2002 reflecting Estonian information policy and ICT coordination is available at http://www.riso.ee/et/ICARoundTableReport2002.htm. 

Estonia has several options for participating in EU projects. The European Commission launched the eContent programme to enhance the implementation of information technology and made a proposal to Estonia to join the project. The accession negotiations went well and now Estonia is the first EU candidate country to have full membership in the project. eContent is a multiannual programme for the elaboration, distribution and use of digital information content. The programme comprises the following three main topics: facilitation of access to and use of public sector information, promotion of creation of information content in different languages and for different cultures, and development of digital information content market. These, in turn, can be divided into various subtopics. The programme lasts for five years (2001-2005) and the EU will finance it to the extent of EUR 100 million. Projects can be submitted by all information content producers in the public and private sectors. The national contact point for the programme in Estonia is the Archimedes Foundation (http://www.archimedes.ee/english/).
One of the globally important events is certainly the World Summit on the Information Society , which will be held in two parts under the auspices of the Secretary-General of the United Nations: on 10-12 December 2003 in Geneva (a declaration of principles and action plan will be adopted) and in 2005 in Tunisia (implementation of the action plan will be under discussion). Estonia will participate in the Summit. The aim of the Summit is to bring together parties in the fast developing information society (government and private sector representatives, non-governmental organizations, media, etc.) to discuss the options and future of the information society and adopt an action plan satisfying the interests of all parties.
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