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"This is the first version of the White Paper on broadband access in Greece produced by the Broadband Task Force, based on current data and the information made available to the committee, taking into account the existing Greek, European and international legal frameworks, as well as international experience in related issues. 

The purpose of this text is to identify important “points for discussion”, as well as to make proposals and/or suggestions regarding broadband access that in no case are orientations of specific natural or legal persons."

This text is translated from the Greek original version. All versions are available at the website http://www.broad-band.gr where additional material related to the activities of the Task Force is published (mainly in Greek). This text may be used and reproduced freely provided that explicit reference is made to its source and origin.
The technical consultant of the Task Force and the Scientific Committee for all technical issues raised, was the company “ANALYSYS” (http://www.analysys.com).
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1.  Nine points on broadband access

1. The Catalytic Effect of New Network Technologies. The rapid development of new, disruptive network technologies and the ongoing convergence of the Telecommunications, Information & Computer Technology, and Electronic Mass Media industries, are bringing significant changes to the economic development models in related sectors. At the same time, they are having a significant impact on the social models of organisation, as they enable broad participation, community cohesiveness and equal rights regarding communication and access to knowledge. The competitiveness of a State in the current, “high-tech”, digitally converging environment, is strongly related to the existence of state-of-the-art, high capacity, and high performance digital infrastructures, reasonably deployed and priced, capable of providing easy, cost-effective, secure and uninterrupted access to the international “digital web” of knowledge and commerce, without imposition of any artificial barriers.

2. Definition and Preconditions for Broadband Access. Broadband access usually refers to the capability to transfer large volumes of data between communicating systems and users, with the emphasis on “always ON” connectivity and seamless transfer of rich multimedia content between providers and users, including the transmission of acceptable quality interactive videos over the local loop (the last mile). The necessary pre-conditions for successful deployment of broadband access include the availability of useful multimedia content beyond a critical mass, and the availability of ultra-high capacity core infrastructures, all user-friendly and attractively priced. It is of paramount importance that the prevailing political and economic conditions (regulatory framework, positive investment climate and socio-economic stability) encourage extensibility, scalability, and sustainability of the access and core infrastructures, as well as the overlaid services. 

3.
The New Role of the End User. In open, networked societies and economies, where rapid growth in the number of participants results in a sharp increase in the value of the overall “product”, new opportunities emerge for business activities and improvements to the quality of life for citizens. It is now imperative that all participating users are viewed not as passive consumers but as potential providers of services and added value.

4. The Role of the State. The rapid development of appropriate, generally accessible, and affordable broadband infrastructure and the development of relevant applications and services must be the top priority for the State. This national infrastructure, coupled with international broadband connections, is a necessary step in bridging the “digital divide” among citizens, both within and between regions of Greece, thereby providing opportunities and potential for regional development of local communities up to a common European standard.

The development and use of broadband services by the Public Administration, particularly in the Education and Health sectors, could be a major enabler in raising awareness and ensuring penetration of these services across the State, promoting their use to citizens and businesses. The active encouragement of development of broadband infrastructures and services by the State could be a catalyst for Greece to achieve the targets laid down in the European Initiative eEurope 2005.

5. The Role of Research & Academic Networks. Traditionally, research and academic networks have been the forerunners of development of cutting-edge telematics networks, as exemplified by the early development of the Internet in the USA. Similarly, “Next Generation Internet” technologies have been tested and deployed in advanced optical broadband research networks in the USA (Abilene), Canada (Canarie), Japan (APAN) and Europe (TEN-34, TEN-155, GEANT). These networks are classed as high priority since, in addition to serving their users (researchers, professors and students), and promoting collaborative research and education, they provide ideal platforms for developing and testing new, super high-speed network technologies, while promoting new business models in the broadband service market. Greece followed a similar path in 1995 with the establishment of the Greek National Research & Technology Network (GRNET) which, in collaboration with high speed local area networks of Universities, Technical Educational Institutes and Research Centres, and the Greek Universities Network – GUnet, provides broadband access to 68 research and academic bodies, and interconnection to the pan-European GEANT network at a speed of 1.2 Gbps. In order to promote a leading European presence in broadband Research & Technological Development, the European Parliament and the European Commission made the decision to fund the deployment of ultra-high speed research networks as part of the Global Terabit Research Networking (GTRN) initiative.

6. The Role of the Private Sector. In order to encourage competition in providing broadband infrastructures and services, a regulatory framework has been established in Greece, following the common European Union policies towards historically established “natural” telecommunications monopolies. Of paramount importance was the European Council’s 2001 Regulation on Local Loop Unbundling (LLU). According to this Regulation, all 15 Member States are bound to impose on the Incumbent Telecommunications Carrier (OTE in Greece) terms and conditions that will allow competing providers to directly access the most sensitive monopolistic bottleneck of their network, the copper local loop or last mile to the customer. The LLU Regulation introduces competition in offering (in addition to voice telephony) broadband access to end users in the form of xDSL (Digital Subscriber Loop). This provision, in conjunction with the development of new fixed wireless access and satellite technologies, provides the legal framework and the technical feasibility for private investments. However, international experience (and, even more so, the reality of the situation in Greece) shows that the opportunities offered by this Regulation have not been exploited to a satisfactory degree. Possible reasons could be related to the recession in the sector over the last two years, the difficulties faced by telecommunications organisations at the global level (particularly after the recent large capital drain of 3rd generation mobile telephony licences) and technical/financial difficulties in dealing with historical telecommunications monopolies (e.g. determination of interconnection costs and collocation).

7. Greek Reality. Particularly in the case of Greece, careful analysis of the available data demonstrates that the combination of the intrinsic characteristics of the local market and the lack of any real competition in telecommunications (with the notable exception of mobile telephony), have allowed for only the slowest development of broadband access compared with that of our partners in the EU and the OECD. To correct this situation bold and ambitious, yet at the same time realistic goals need to be established; it must be possible to implement such plans within a short time frame. Any delay in pursuing these goals, particularly during this critical period of rapid technology advances and fierce international competition in a rather bleak investment environment for telecommunications, will lead the country into an even more unfavourable position in the global competitive economy.

It is worth mentioning that new business models may be pursued in the competitive broadband access market, since the traditional fixed voice telephony provision and tariffing models do not seem to be sufficient to cope with both advanced infrastructures and telematic services for public services, and profitable business offerings. 

8. Conclusions from the Consultation. During the consultations with companies active in telecommunications, serious concerns were expressed about factors inhibiting the creation of a competitive broadband access market. These concerns are summarized below: 

· Most participants stressed the need for the establishment of an appropriate statutory, regulatory, and business framework in a context of public service initiatives, based on the synergies between the public and private sector and the development of a spirit of collaboration between providers.

· A key factor in the successful deployment of broadband services is the pricing scheme. 

· Some participants raised the question of whether the public would accept and participate in broadband services where content is mainly being made available by public agencies.

· Most providers underscored the leading position of OTE in providing interconnection services and the importance of providing such services at cost-oriented prices to other companies intending to provide network services at local or national levels.

· Action plans for the joint development and shared use of infrastructures (community broadband networks and condominium fibre) are viewed positively by most providers.

· Half the providers consider that there should be State subsidies and/or tax breaks; at the same time, the establishment of a healthy model of entrepreneurialism with clearly defined rules of involvement and investment is considered a precondition.

· A significant number of participants are of the opinion that the initial demand for broadband services will stem from aggregate public sector demands (particularly from the education and health sectors). This is viewed as a step in the education of citizens about the new technologies that will further advance commercial demand and penetration of broadband services. 

9. Proposed forms of State Intervention. Broadband services require the existence of fibre optic core networks at national and regional level. However, in order to serve the end user, the development of dense, broadband infrastructures at the local access level (the last mile) is required. In the short term it is important for solutions such as xDSL, LMDS and satellite services (Hellas-Sat) to be available at affordable prices, even in remote areas, so as to encourage demand and generate the conditions for a competitive market.

The Greek telecommunications market still continues to depend on the core fibre optics networks of the dominant provider (OTE). New entrants have just begun to install broadband infrastructures, mainly fibre optics and LMDS access. The dependence on OTE significantly increases the risk for new entrants since they are obliged to sign interconnection agreements, use the unbundled local loop for xDSL, and negotiate collocation agreements. 

In order to stimulate the broadband market the State can use the following policy instruments: 

1. By laying down the statutory and regulatory frameworks and targets for the implementation of new – by Greek standards – mixed business models in which the private sector participates with the State, following successful international practices,

· as a major user of network services,

· as enabler and manager of direct and indirect intervention in the sector via programmes that lead to forecasting and covering market failures, something that cannot be achieved using other means.

2. By aggregating the demands of Public Services (e.g. Public Administration, Health, Education, etc.), thus creating massive broadband requirements and consequently encouraging the development of the necessary network infrastructures. These infrastructures can then be used to provide corresponding services at low prices to the public in a relevant geographic area. Their development will arise from collaborations among Municipalities, Regions, Telecommunications Carriers, Service Providers and Institutions from the Education, Research, Health and Public Administration sectors, resulting directly in the familiarisation of citizens and the raising of their awareness about what is technically available and how it could improve their quality of life.

After extensive deliberations amongst the members of the Task Force, and taking into consideration international best practice and the results of consultations, some basic recommendations and specific actions, following a well-defined time schedule can be proposed. The most important are (1) the development of Regional Fibre Optic Networks among others, by the end of 2005, (2) the establishment of a National Public Administration Network superstructure, and (3) the promotion of certain issues related to the creation of necessary conditions for a healthy and competitive market.

2.  Foreword

The main responsibility of the Task Force on broadband access is to compose and submit to the involved political leadership of the Ministries a strategy – the first draft of which is the present text – concerning the development of broadband access services and the specialization of the relevant actions of the Operational Programme for the “Information Society”. To this end the Scientific Committee (hereinafter referred as “Committee") was assigned the task to formulate and compose a draft text and to submit it to the Task Force for comments and approval. The Committee, following a specific methodology, through public consultations, analysis of the international situation, use of internationally renowned external consultants, produced this text which was approved at the meeting of the Task Force held on 26/6/2002 and adopted by the Monitoring Committee of the Information Society Operational Programme on 27/6/2002.
The Committee, having as a point of reference Article 5a of the Greek Constitution, analyzed the "digital opportunity" in terms of broadband access and suggested to the State the adoption of measures, interventions, and actions aiming to the participation of all citizens in the rapidly enlarging and developing Information Society. 

Taking into consideration: 

· on the one hand the revolutionary new technologies and the fast pace at which they are being adopted for commercial exploitation, and on the other hand the unfavourable financial situation of the telecommunications market internationally;
· the rapid developments in the operational models of network services providers, and the almost concurrent rearrangements to the telecommunications map at an international level;
· the radical changes in the existing network and IT applications that constantly available, and high speed network access implies for citizens; and

· the failure of the legislative framework to respond to the speed and diversity of the regulations that this new reality requires.

the Committee was faced with the following particularity in drafting the present text. A bleak future arising from the unbearable pressure of the current lowest ranking position of Greece compared to our EU partners. The Committee is required to put forward suggestions that are simultaneously: a) bold and ambitious, and b) set realistic objectives that can be immediately implemented. The pace at which this text was drafted can be likened to that of its subject: i.e. high speed and involving continuous effort. During the quarter prior to the document reaching this final draft form, the Committee had ten internal work meetings, three daily meetings with the Plenary of the Task Force, and three days of public consultation, which were all supported through a constant exchange of information and viewpoints, search and personal involvement of all parties. We are indebted to the members of the Special Secretariat for the Information Society for their invaluable assistance and collaboration over organizational issues. 
3.  Broadband access, an issue of strategic importance

What is broadband access and why is it important

Information and Communication Technologies (ICT) are continuing to evolve at a very rapid pace. The recent fast technological progress has favoured new operational models and introduced significant changes both at the national and global financial levels. The supporting base for the competitiveness of a State in today’s high technology environment actually consists of advanced and high quality network infrastructures, reasonably priced, that are available to the majority of the population and provide users with always-on connectivity at sufficient speed. Broadband access networks, from a technological aspect, can meet all these modern requirements.
The importance of such infrastructures has been recognized by all developed and several developing countries and their deployment constitutes an important strategic objective. In many countries, the State has set up appropriate Task Forces designated to investigate appropriate ways of attaining such an objective. An initial and important step in determining a realistic and feasible deployment plan for these infrastructures is to define broadband access and services, or, in short, broadband.
Initially, the term broadband was a technical term actually referring to the quantity of information that could be transferred between two communicating entities through a telecommunications channel. However, in an effort to define broadband access, the various task forces ended up with a number of different definitions, mainly arising from the dynamic nature of the telecommunications environment, where applications, services, as well as the technology of telecommunications systems are undergoing constant evolution. In order to distinguish the differences in such definitions, we might refer to the US definition of the term, whereby “broadband access” is determined exclusively by data transfer rates, or to the Canadian definition, which is based on the characteristics of the service provided to the user, or even to the Italian definition which describes “broadband access” as a technological environment. 
By examining these definitions more closely, it can be seen that the definition is integrally linked with non-technological issues, and places important new requirements on the political development of a country.

Recognizing the complexity of this issue or even setting the objective of introducing a widely accepted definition that will be “future-proof”, and take into account not only the technological issues, but also the financial, social, and regulatory issues related to it, the following is suggested.

Definition of Broadband Access & Services

Broadband is broadly defined as the environment that is advanced, feasible, and innovative from a political, social, economic, and technological point of view and includes: 

· the provision of fast Internet connection to the largest part of the population at competitive prices (as a consumer commodity), with no intrinsic limitations on the transmission systems and the terminal equipment of communicating ends;

· the appropriate network infrastructure that: a) allows the distributed development of existing and future network applications and information services; b) provides the capability for “always-on” connectivity; c) satisfies the applications’ needs in terms of bandwidth, availability, and interactivity; and d) can be continuously upgraded at small additional cost in order to continue to satisfy demands in terms of cost and communication rate as they emerge from the evolution of the Informatics and the Communication technology;

· the ability of the citizens to choose a) among alternative connection offers what is the most appropriate for their equipment; b) among various network applications; and c) among various information and entertainment services with the possibility for citizens to participate in the provision of content, applications and services; 

· an appropriate regulatory framework comprising policies, measures, initiatives, and direct and indirect interventions, necessary for strengthening innovation, protecting against competition, and ensuring well planned and balanced economic growth resulting from general participation in broadband and the Information Society.

Broadband networks and services are those that ensure at all times uninterrupted and transparent access for citizens to information and telecommunications systems. Since this environment is characterized by ongoing dynamics and undergoes a continuous shaping process, in the above definition no reference is made to specific network features, specific transmission technology, and - most importantly - does not determine a specific transmission rate above which a network may be considered to be “broadband”. Of course, this definition allows for the exclusion of certain technologies, such as the ISDN technology, with limited and not extensible capabilities. 

At this point, it should be noted, that technologies based on data transmission using certain media, such as copper and the air (e.g. ADSL, Wireless LAN), despite the fact that nowadays they can achieve relatively high transmission rates, have some recognized limitations in terms of possible future upgrades due to the nature of their transmission medium. However, they should be taken into consideration, given that they can be used as intermediate points in attaining broadband access. There is an international tendency to refer to such technologies as “midband” technologies. This term is most probably the result of an attempt to find a point of reference between such technologies and the capabilities offered by broadband networks. This terminology has been adopted in the present text.
The importance of broadband internationally

The significance of broadband networks for the development of a country may be confirmed by the intensive activities of many countries that set the implementation of such infrastructures as their main strategic objective projects. Their aim is to contribute to economic growth and to tackle any possible cases of “technological exclusion” of citizens. The State has usually taken a leading part in this process. In addition, the development of such networks has also been adopted in the common European policy for the implementation of the Information Society. Broadband access is an important priority of the European Union for eEurope 2005.
Of course, it is expected that developments in broadband networks and infrastructures will be determined at international level by the telecommunication organizations and content providers, and the appeal of new services and applications to end users. However, the pace of development is anticipated to be slow, given that technological developments lead to structural changes in all involved parties in the telecommunications market. 

Despite the fact that the problems will ultimately be overcome, and new operational models will be created, it is by now generally accepted that the shaping of a new landscape in telecommunications by market forces alone will not produce the desired results. In several countries, lack of coordination, lack of incentives for investment and creation of demand, and attempts to let the deployment of broadband services be exclusively market driven, have had unsatisfactory outcomes. 

The development of broadband services in public administration, education, and health can be proven to be of great importance for spreading broadband because of the particular characteristics of these sectors: a single entity (the State) has the ability to become the main lever of development, promoting the use of broadband both among citizens and businesses. The State in the role of a significant telecommunications services user and, therefore, a major customer, can be the catalyst for changes in the telecommunication market as a result of efforts to meet its needs. 

State organizations worldwide have been encouraged to develop a framework that will integrate all parameters (socioeconomic, geographical distribution of the population, particularities of certain areas) and that will take into account the current technological infrastructure and developments. During the past two years, Broadband Task Forces have been set up in several countries (England, Ireland, Italy, Canada, USA, etc.). The raison d’être for such “schemes” concerns mainly guidance, coordination, and raising awareness. Their suggestions for intervention (motives, funding, adaptation of the regulatory framework), along with encouragement of demand for broadband services from end users, are designed to urge the State and the market to speed up their activities towards the development of broadband infrastructures and services while at the same time encouraging demand for such infrastructures and services. It is estimated that, besides the economic strengthening of the market brought about by the use of broadband services, these actions will also ensure their provision to remote or less developed areas.

The above benefits are clearly evident in all countries. However, in order to be more efficient, we must take into consideration our country’s particularities at this time and determine how they can be put to advantage to attain the best possible results through coordinated actions. 
The importance of broadband for Greece

The need for broadband access, always in conjunction with the use of advanced ICTs, is the same in Greece as in other countries. The advantages of the deployment and use of new technologies will greatly promote open and efficient government, as well as greater competitiveness for businesses. Their use will also create new forms of work, and new skills and will ensure the continuous training and ongoing education of citizens. At the same time, the new technologies will contribute to improve the quality of life through the provision of advanced services in the sectors of health, transport and environmental protection. The spread and use of broadband is expected to increase the efficiency and the quality of services provided to society, to civilians, and to the economy, while ensuring economies of scale. 

As will be pointed out in the following sections, our country faces a significant lag in relation to the existence of advanced telecommunications infrastructures, as well as in the provision of network services to its citizens. At the same time, and following the liberalization of the telecommunications market, a number of companies are becoming involved in the telecommunications services sector. The coordinated implementation of appropriate broadband infrastructures is expected to significantly improve market conditions, promote innovation in the provision of network services and applications, and increase entrepreneurship, mainly in relation to new technologies. In addition, through appropriate infrastructures provided at affordable prices, it is anticipated that the new digital business environment will foster the establishment of new SMEs - regardless of their geographical location. At this point, it should be noted that, currently, important infrastructure projects are underway (e.g. creation and modernization of high-speed roads, installation of underground service provision networks, etc.) which provide a valuable opportunity to reduce installation costs for broadband infrastructures. To sum up, the implementation of broadband infrastructures and services may breathe new life into the country’s economic growth, but this should be combined, where possible, with the execution of other important public works in order to reduce both implementation and time costs.

Promotion of the Information Society is a high priority for Greece: to this end, implementation of the Operational Programme for the Information Society is under way under the 3rd Community Support Framework (CSF). It aims at addressing the most important points in the Greek government’s White Paper “Greece in the Information Society” that was published in February 1999.
The role of broadband access in the efficient formulation of the Information Society is substantial and important. Therefore, the implementation of projects under the Operational Programme must include the possibility of offering broadband access to all citizens in all sectors of public and private life. Greece ought to move swiftly and efficiently towards the attainment of this objective.
Furthermore, given that in eEurope 2005 broadband access will be a high priority for the European Union, we are being steered towards the implementation and adoption of policies and practices for encouraging its exploitation in Greece. The country must be ready to provide to all citizens and businesses, within a short timeframe, access to advanced and broadband Information and Communication Technologies in order to ensure equal participation for all in the knowledge society.

Emphasis must be placed on the way the broadband access issue should be approached. Under no circumstances should the approach be couched in terms of need, but rather of a vision of equal opportunities for all. Also, this whole enterprise should not be focused on whether demand or supply is the catalyst for broadband access: broadband should be available because it is essential for the development of the country and the progress of society as a whole. Everyone should be involved in the effort: the government, the citizens, and also the private sector. 
There are currently very complex plans in place for the modernization of the public sector, involving the implementation of large data and information digitalization projects, and the automation of internal procedures and services provided to citizens. In order for the result of these efforts to be universally usable, the necessary infrastructures should be developed. This has been recognized and many government authorities have already designed the implementation of such projects through their operational plans. Broadband infrastructures have all those characteristics that will ensure the quality support of the public sector needs, as well as the reliable, fast and efficient provision of services to citizens. Also, demand concentration, allocation of funds, and experience sharing among the government, social and educational organizations, as well as the private sector will prevent the development of multiple infrastructures, while it is expected to decrease the high cost paid today for telecommunications services.

We can conclude that the development of broadband infrastructures and services is of strategic importance for Greece, since it will significantly stimulate economic activities, and contribute greatly to improved quality of life for citizens. Delays in the implementation of such projects, especially at a time when other important and related technological upgrading actions are being taken, will lead the country to a less favourable position vis a vis the global competitive economy. 

Impact on the life of citizens

Broadband networks will provide citizens with access to a wide range of advanced services and applications. Despite the fact that at an international level, broadband access is making its first mark, we can already discern those applications and services that will play a leading part in the near future. Among these, one can include all teleservices (e.g. teleworking, tele-education, tele-medicine, tele-conferencing, etc.), peer-to-peer networking services, high quality video transmission, interactive games, as well as a wide variety of value added services related to the provision of information, entertainment activities, and commercial transactions. 
With the implementation of these infrastructures, users will be able to enjoy high bandwidth connection with constant access to new applications and services, which will dramatically change and multiply their current capabilities to connect to the Internet. It is expected that this will significantly increase e-commerce activities as well, and, therefore, will improve the economy of the country. It is difficult to precisely quantify the advantages that these new infrastructures will bring, but it is not difficult to see that such networks will change for ever how we communicate, acquire information and process data; the way we work, make transactions, are entertained; the quality of our healthcare system, and how we participate in educational and research activities. In fact, we can safely say that the development of broadband network infrastructures will both improve the daily life of citizens and will contribute to the construction of the Information Society, which, in turn, will more effectively meet the needs of citizens and will bridge the digital divide faced by currently socially and geographically excluded groups.

In terms of the advantages for citizens of broadband infrastructures, it should be noted that, although in Greece a considerable proportion of the population has a university education, they are obliged to participate in ongoing training programmes in order to improve their skills and remain competitive. As has already been mentioned, appropriate training programmes included in the new broadband services and infrastructures can facilitate this within flexible time limits and at a reduced participation cost. Also, given that in our country the population is concentrated in, and tends to gravitate to, a few cities, the existence of broadband networks and infrastructures is expected to help the efforts to retain the local population in their respective areas, by ensuring access to: unlimited information resources and educational activities, public services, and high quality health services, as well as to other added value services (e.g. banking transactions). Moreover, the nature of the new technologies, as well as the possibilities provided by broadband infrastructures, will give SMEs access to much larger markets, regardless of their geographic location. This will improve the local economy very simply, and therefore the population will be more likely to remain stable even in the remotest areas. 

We believe that with time, the impact of broadband networks on the daily life of citizens will be as intense as the impact caused by the arrival and spread of railways, high speed roads, air transport, traditional telecommunications services, and the Mass Media.
Impact on the public and private sector
The installation of broadband networks and infrastructures in a country could bring about significant changes to both the public and private sectors. More specifically, such infrastructures will enable more efficient interaction between public services and citizens through automated procedures. In this way, State services to both citizens and businesses should be significantly improved and simplified. Also, once the appropriate infrastructures are in place, this opens up the possibility to draw on new applications and services, which will have a significant impact on the efforts being made to provide high quality education and research services. Similar advantages can be foreseen for healthcare, since the new networks will enable the provision of high quality services, regardless of geographical location. 

At this point it should be noted that in all countries, government and public authorities are the biggest customers of telecommunications organizations and pay the highest fees. The development of broadband infrastructures provides the possibility of reducing cost and significantly improving telecommunications services through new business schemes between public and private entities. 

At the same time, private businesses, through the innovative characteristics of broadband networks and services, will be able to achieve dynamic economic growth. Such growth will emanate from a more simplified process for introducing businesses in the new digital environment through the implementation of new advanced mechanisms for efficient advertising and promotion of their products and services, as well as the geographical location of a business becoming of less importance. It has been recognized at international level that the development of e-commerce activities soon overtakes today’s reality with regard to competitiveness of businesses. 

Thus, in brief, it can be said that the spread of broadband networks and services can make an important contribution to the simplification of public sector procedures and operations, thus helping to increase productivity, and reduce the costs related to their support. Equivalent benefits will accrue to private businesses, given that the existence of appropriate infrastructures will increase their competitiveness through new methods of operation and through better promotion of their products and services, as well as through commercial transactions.
Possibility of bridging the digital gap

The most revolutionary characteristic of broadband networks is the eradication of the factors that work to exclude large population groups and locations, such as distance and time. The installation of broadband infrastructures can be beneficial in terms of bridging the digital divide, particularly for remote and less developed areas - those most likely to suffer the greatest technological exclusion. 

Lack of access to networks and services is deemed to result in economic stagnation or to slow the growth of the local economy. The existence of old network infrastructures does not allow the introduction of new forms of high technology investments in an area, while posing continuous problems for the advertising and promotion of local products and services. In addition, advanced health systems are not able to function optimally, hence depriving citizens of their benefits. Similar problems will be encountered in research and education. Failure to support advanced educational programmes will likely lead to significant problems, given that it will not be possible to support many actions such as those relating to the training and ongoing education of citizens. As has been recognized by the EU, such actions are of particular importance in maintaining a country’s competitiveness, tackling unemployment and maintaining the continuous improvement of its human resources. 

In conclusion, the development of appropriate broadband infrastructures accessible by all citizens at affordable prices, can efficiently overcome the risk of the digital divide among citizens or regions being increased and will provide equal opportunities and possibilities for the development of local societies. 
4. The Challenge of Broadband for Greece

Particularities of broadband access in Greece

	Small market and difficult market conditions

	Inhibiting geographical composition not favouring the development of networks and wide digital divide

	Early stages in broadband networks and services competition and non-existent regulatory framework


The development of broadband access in Greece has not kept pace with other countries. In essence, as can be seen from the OECD charts for 2001, the provision of broadband services has not yet materialized. As is also evident from the consultations during 2002, some progress has been made, by OTE (Hellenic Telecommunications Organization), and its competitors. However, this progress has up to now been confined to the level of design and installation of equipment, and has not progressed to the provision of services to end users. 

The reasons behind this delay are manifold; some are outlined in the following subsections.

Small market and difficult market conditions

The potential broadband services market in Greece is small. Recent surveys (http://www.ebusinessforum.gr/statistika) conducted either in small and medium-sized enterprises, or Greek households, have shown low PC and Internet user rates. The encouraging outcome of such studies, though, is that the rates of increase in the number of PC and Internet users are high, thus, it is anticipated that an improvement in the current situation will soon be evident.

Geographical composition not favouring network development

The country’s remote areas are the least developed, and are the ones facing the greatest technological exclusion. The local loop lengths across a large area of the countryside as compared to the short lengths observed in urban areas, lead to dramatic increases in the cost of development of broadband networks. The direct effect of this fact in combination with the low anticipated broadband demand in these areas, is lack of investment in new infrastructures.

Early stages of competition development in the broadband networks & services market 

The existing limited terrestrial infrastructure (backbone and access) in Greece for supporting broadband services is an important problem in developing competition. Although some companies have asked OTE to lease infrastructures in order to be able to provide midband access services to their customers, unbundling is proceeding at a particularly slow pace. In general there is not yet sufficient competition in networks and services.

Wide digital divide

The aforementioned studies reflect a wide digital divide in terms of PC and Internet usage among groups of the population with different demographics. There are particular differences in usage percentages depending on geographical location, with large differences between urban, semi-urban and rural areas; there are differences depending on the type of professional activities, economic activity sectors, and the size of the businesses in which people work. Also, the size of the business influences the PC and Internet usage percentages, in that micro enterprises (1-5 employees) seem to be lagging compared to larger ones, and the major importance of SMEs for Greece should be noted. A second form of digital divide is even more evident in that only a small proportion of the population (mainly employees in large companies, researchers and students) has personal access to an always-on broadband network and services.

Absence of services that will create demand

The absence of services that will create demand for broadband services, services of broad acceptance and interest, and those with general national content, does not allow the creation of a critical mass demand for development.

Research and educational networks in Greece

In recent years, research and education networks in Greece have been the first to adopt broadband services, training the future users – the citizens of the country. Research-Academic Networks have played a determining role internationally in the development of advanced telematics networks: for instance, in the development and pilot application of the Internet in the USA. The new generation research networks in the USA (Abilene), Canada (Canarie), Japan (APAN) and Europe (TEN-34, TEN-155, GEANT) were the precursors of broadband network infrastructures and services in the last decade. Such networks are seen as high priority since, apart from serving their users (researchers, professors, and students) in promoting research and education, they also create platforms for the development and testing of new network technologies of very high speeds and propose new business models to the broadband services market. In the framework of the European project GEANT (http://www.dante.net), the European Union has undertaken research networking activities in the 5th Framework Programme by providing €80 million to ensure the upgrading of inter-European capacity to 2.5/10 Gbps, aiming at a “super modern” broadband infrastructure, while the European Parliament and the European Commission have already decided on the development of the next generation of research networks in the framework of the Global Terabit Research Networking (GTRN) initiative.

Academic networks

In the past five years in our country there has been significant development of academic and research networks in this direction, as well as of advanced telematics applications addressed to the academic and research community. All universities, technical educational institutes and Research Centres have been involved in projects for upgrading their local networks to modern broadband networks. Network Management Centres have been established, staffed and operated by highly qualified staff who daily strives for the further upgrading of networks and development of broadband services. 

GUNET – Greek Universities Network

In 1997-2000 the “Greek Universities Network – GUnet” project was implemented under the 2nd CSF. Within the framework of this project the academic network was designed and operated. This network coordinated and supported the interconnection of 18 universities and 14 technology education institutes through high speed lines with GRNET, the provision of broadband services to all institutions, and the implementation of pilot applications. In September 2000 the urban non profit-making company “Academic Internet - GUnet” (http://www.gunet.gr) was set up by the academic institutes in the country; it is responsible for upgrading the access network for its members, as well as coordinating implementation of telematics and digital content services. GUnet’s current actions cover the following areas: 

· further upgrading of the access network for Institutions; 
· coordinated development of advanced telematics services;
· development of synchronous and asynchronous tele-education services;
· development of digital content for IT and telecommunications.
In more detail, the first action area aims at coordinating the efforts of all academic institutions in upgrading the existing network to provide access to the Internet, thus improving work possibilities for staff, researchers, and students. In order to achieve this objective, GUnet has conducted a feasibility study on the implementation of an alternative fibre optic network, as a viable solution for upgrading the access of institutions to the Internet. (http://www.gunet.gr/ )
The second action area focuses on the development and support of horizontal telematics services for the dissemination of digital content to users of the academic network. Such development is based either on the evolution of older results into integrated services, or on the use of new appropriate laboratory experiments related to the latest developments in networks. These results are disseminated through seminars aimed at informing and educating the members of the GUnet community. 
The third action area is related to the provision of synchronous and asynchronous tele-education services to the GUnet institutions and their users. The main tool involved is the gradual implementation of the tele-education support centre infrastructure to provide synchronous tele-education services, and the future generation of high quality digital material for asynchronous tele-education. In this area, coordinated actions have been undertaken directed to the provision of synchronous tele-education services at national level with the use of appropriate facilities of academic institutions. Joint development of asynchronous tele-education services is also being examined, in order to ensure interoperability among institutes, and to achieve the appropriate economies of scale.

The fourth action area aims at developing a network portal for new Information and Communications Technologies. This action aims at collating and presenting the activities of higher education in specific thematic areas. 

Greek School Network

Since May 1999, the “Greek network for Education – EDUnet” has been operational. Its goal is connection of all primary and secondary education units to the Internet. The Greek School Network (http://www.sch.gr) is the access network for primary and secondary education, and implements the policy of the Ministry of Education and Religious Affairs on the operational restructuring of education services in our country. The Greek School Network is connected to the GRNET at seven main points (Athens, Thessaloniki, Patras, Heraklion, Larissa, Ioannina and Xanthi). The Network was implemented by EPEAEK (Education and Initial Vocational Training) within the framework of the “Winds of Aiolos” and EDUnet programmes under the 2nd CSF, and is now being upgraded and extended to the Information Society OP under the 3rd CSF. The basic education network currently consists of 51 nodes that cover all prefectures in Greece. In April 2002, 25% of primary education , 99.8% of secondary education units and 100% of vocational training units were connected. 
Greek Research & Technology Network (GRNET)

GUNET and the Greek School Net do not have their own backbone network: they use the Greek Research and Technology Network (GRNET) which is the most advanced network in Greece, with national and international interconnections, advanced know-how, efficient management, innovative services and partnerships with international research centres. GRNET (http://www.grnet.gr), a project of the General Secretariat of Research & Technology (GSRT) of the Ministry of Development, has been active in Greece since 1995 providing advanced Internet services to the country’s academic and research community. In 1998 GRNET SA, the entity managing GRNET, was founded as a Technological Development Corporation of the GSRT pursuant to the National Research Networks standard of the EU Member States. GRNET today provides broadband access to 68 research and academic entities, serving 190,000 users and is connected at a speed of 1.2 Gbps with the European GEANT Network. Drawing on the executive staff of the Network Centres in all the universities, technological educational institutes, and research centres in Greece, it represents Greece in TERENA, Internet2, TF-NGN, TEIN, and Canarie actively participating in the respective task forces for developing advanced networks and telematics applications. With the development of GRNET2 under the 3rd CSF, GRNET is being further upgraded to a speed of 2.5/10 Gbps, equivalent to that of GEANT, while research centres, universities, and technological educational institutions are provided with high speed access to the Internet over optic infrastructures (1 Gbps through Gigabit Ethernet today). To date, eight universities/technology education institutes are connected to the Athens Metropolitan Network of DWDM technology, at 2.5 Gbps (upgradable to 10 Gbps) through Gigabit Ethernet, while the remaining 14 academic and research institutes in the area will connect soon, and by the end of 2002 the interconnection of all entities shall be possible. Through the development of advanced services under GRNET2, the performance of researchers and students has been significantly improved, given that they benefit from collective flexibility and the possibility for taking part in innovative forms of learning and cooperation. The development of GRNET2 enables research and academic entities to use advanced Internet protocols and especially benefit from the support of multimedia applications (tele-education, tele-medicine, teleworking, etc.), of supercomputer centres, virtual libraries and laboratories, and the development of convergence technologies over the new generation Internet. The management and development of GRNET is implemented by the Virtual Network Operations Centre – VNOC, where technical management and the conduct of pilot projects necessary for the promotion and development of a new generation Internet have been assigned to the Network Centres of universities, technology education institutes and research centres, which have the experience and technical proficiency required. This distribution of responsibility facilitates the dissemination of the rapidly developing state-of-the-art know-how to the Research/Academic Community, while the central technical staff of the company and the Backbone Network Specialists Team ensure the necessary coordination for the uninterrupted provision of advanced networking services to the entities serviced by GRNET. The usage of GRNET and the connections of the individual research and academic networks, along with brief information on their activities are recorded in the monthly statistics reports (http://www.grnet.gr/reports/ ). 

National backbone network for the Greek Public Administration 

Pilot project: SYZEFXIS

Since April 2001, the National backbone network for the Greek Public Administration (pilot phase) has been operating in 15 Public Administration bodies (Ministries, Prefectures, and Municipalities) under the name “SYZEFXIS” (www.syzefxis.gov.gr). It is a project of the Ministry of the Interior, Public Administration and Decentralization - Informatics Development Agency, and was implemented under the 2nd CSF (OP Kleisthenes). It is a modern multiple service network that provides to all units connected to it voice, data and image services at average access speeds of 1 Mbps, to two units services at 2 Mbps, and to one at 4 Mbps and to a central unit at speeds of 34 Mbps. The units in the pilot network are connected centrally to the following networks: Internet, GRNET, TESTA Inter-European Network and the OECD network OLISnet. The network was implemented entirely by OTE using modern technologies (ATM, IP, VoATM and VoIP) and provides quality guarantees through SLA. It is the first networking experience for all connected parties (both to the Internet, as well as to other services.) 

In the beginning of summer 2002 the pilot project SYZEFXIS was expanded to a further 19 entities. It will continue operating and providing services to entities connected to it until the new SYZEFXIS network. It has been a particularly successful attempt to provide modern broadband telecommunications services to public authorities, leading to valuable conclusions, both in technical terms and from a management point of view for the integration of the network throughout Greece. The pilot network is part of the inter-European network for public administration (TESTA) within the framework of IDA, and a site visit by the executives of TESTA, produced flattering comments on its quality and innovative design, and it was also formally cited as an example to other Member States (Greece and Italy were the first Member States to create National Networks for their Public Administrations).

SYZEFXIS

At the moment, a public bid for the implementation of the SYZEFXIS network in 1766 public administration entities is being finalized, where all of the services of the Ministry of the Interior Public Administration and Decentralization, all of the health sector (hospitals, health centres), and Defence (Recruitment Offices) and the Ministry of National Economy entities responsible for the management of the 3rd CSF will be integrated into this network. It is planned that the project will be implemented by more than one telecommunication services providers, and the different groups of network users will belong to three separate virtual networks. It will be similar to a large scale modern broadband network, with access speeds from 2 Mbps to 34 Mbps throughout Greece. This project is to be funded by the 3rd CSF under the Information Society Operational Programme. 

Estimates for the evolution of broadband access in Greece: 2002-2006

A combination of local market characteristics and - to date - non-existent competition in telecommunications has not contributed to the development of broadband access in Greece. In 2001, OECD data show that Greece ranked very low in terms of access to broadband services. There has been very slight progress in 2002. OTE and its competitors have been planning services and implementing infrastructures; however, with regard to provision of services there is no subscriber base. 
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Figure 1:   OECD Table about broadband penetration as of the end of June 2001 [Source: OECD, 2001]

As in other European markets, in terms of supply, development mainly depends on the deployment of services by the incumbent and selective coverage of most potentially profitable areas (e.g. those with large business concentration) by newly-appearing competitors. Despite the aggressive development of xDSL infrastructures by OTE, this service is not yet available, while supply by other providers will be possibly made available to selected areas towards the end of 2002. 
The development of broadband access for residential users, companies and the public sector is driven by the ever-increasing demand for interactive Internet applications, such as electronic commerce, tele-education, and interactive television, as well as by the availability of a large number of attractive services offered either free or at low prices, such as e-banking, or other public service applications, which make transactions easier for citizens. It is also affected by the concurrent development of other electronic services and applications, such as those available through UMTS and interactive digital television. 

This chapter deals in detail with broadband access supply issues and respective demand, which it is hoped will help to identify the areas on which state intervention must focus.  

Present and projected supply: 

Currently there are no affordable broadband services in mass use in Greece. This situation is expected to improve slightly by the end of 2002, when OTE launches its xDSL and LMDS services. LDMS is also available from other licensed companies in selected areas of the capital, and xDSL will be provided by companies that have already made investments in this sector and are expecting the conclusion of local loop unbundling (mainly agreement on the tariffs that OTE charges them.)

Αs shown in the map in Exhibit 2, broadband coverage is initially measured in terms of the availability of midband services in 2002 and the expected real and affordable broadband services based on optical fibre infrastructures in 2006.
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Exhibit 2: Predicted midband - broadband coverage in Greece, 2002–2006 [Source: Analysys, 2002]
By the end of 2002, OTE’s projected coverage through xDSL implies that broadband will be available to 68% of Greek households and 70% of business sites, rising to 76% and 77% respectively by 2006. By the end of 2002, 5% of Greek businesses will have access to fibre; by 2006 this is only expected to increase to 6%. Despite an aggressive roll-out of midband by OTE, large parts of suburban and rural Greece, including the islands, are likely to continue to have no broadband coverage - even in 2006. This polarization of supply is noticeable in most European countries, but is particularly extreme in Greece, where the distribution of population is heavily skewed towards the largest conurbations. 

Through its 61 xDSL-ready exchanges in the main urban areas, OTE already covers 65% of the population (though it has yet to launch its commercial service – the true test of coverage), while it has committed to an further aggressive roll-out achieving 75% coverage
 of the population by the end of 2002 from a total of 200 DSLAM exchanges and 25 LMDS sites. This commitment is welcomed, given that other European operators have shown reluctance to roll out broadband extensively in the absence of competitive incentives or any political pressures. Midband coverage from OTE is likely to increase only marginally beyond 2002: as the roll-out proceeds to lower density areas, OTE will reach a threshold where potential incremental revenues from subscribers will no longer justify incremental investment.

In the short-term at least, other operators will not match the scale of OTE’s infrastructure roll-out. They are expected to target selected areas where they can generate economies of scale and density – namely urban areas with high population density, or areas with high densities of business sites. Nevertheless, because of the market topology in Greece, coverage of the two prefectures of Athens and Thessaloniki alone is already equivalent to 23% of Greek households and 24% of the country’s business sites. Based on our consultations, we believe that urban areas in Athens and Thessaloniki are likely to attract four to five midband providers by the end of 2002. It is expected that two or three of these operators will offer fibre-to-the-building for businesses in Athens and other urban centres where, in the medium term, they may develop MAN infrastructures.

However, competing operators’ roll-out plans for the rest of the country are sketchy at best. Cities such as Patras, Larissa, Heraklion, Ioannina, and Rhodes may just about meet the market criteria for investment, but the economics of broadband provision quickly reduce outside large concentrations of businesses and population. This implies that suburban areas and many second- and third-tier cities will not benefit from the development of competition within the next five years. The essential cost-oriented local loop unbundling to the market will be very useful. It will encourage providers to compete in such areas with differentiated services. 

Experience from other markets has shown highlighted uncertainties regarding the pace of broadband roll-out, often despite operators’ best efforts. Factors such as difficulties over obtaining the necessary rights-of-way and roof rights, cumbersome procedures for local loop unbundling, and limited access to affordable leased lines, have delayed the business plans of several European and US CLEC players.

In addition, uncertainties about the generation of economies of scale, and customer acceptance of new technologies and services, were commonly cited during the consultation, as shown in Exhibit 3. There is also a sharp reversal in the attitudes of the international capital markets to the financing of telecoms investments, and the relatively undeveloped mechanisms for project finance in Greece are also noted.
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Exhibit 3:    Operators’ views: Factors that are hampering broadband development in Greece [Source: Committee Consultation, 2002]
Analysis of current and projected demand

The operators’ view is that there is uncertainty regarding demand for broadband services in Greece. 2004–2006 will be a critical period in terms of demonstrating real commercial returns from early investments through wider market adoption (i.e. beyond that of adoption by early enthusiastic users of the new high technology). Despite this preoccupation of telecommunications providers, we believe that in the medium term there will be significant demand for broadband which is not adequately reflected in the current level of take-up or expressed demand. 

Although the various indicators of Internet penetration in Greece have been very low, we believe that this is not due to demand-side weakness. There have been significant supply-side constraints such as high service prices. An additional factor could be the shortage of Greek-language content on the Web, but this is no more of an issue for Greece than it is for other countries with non-global languages, but which have better Internet penetration indicators. An important factor limiting the number of Internet users is also the restricted use of PCs by Greek consumers. This is likely to continue until cheaper access devices become available (e.g. advanced games consoles, wireless devices, etc.).

Relative to the low Internet penetration in the Greek market, the number of Internet hosts in Greece (measured by the number of hosts - http://www.ripe.net/statistics/hostcount/2002/04/gr/all.cmp.html) is comparable to other countries in the EU. This, combined with the fact that Greece has a high mobile penetration and one of the highest SMS usage rates in Europe, means we have no reason to believe that Greek consumers will react to broadband differently from their European counterparts. Similarly, we believe that the Greek market hides levels of pent-up demand for business advanced networking services. Such need is comparable to that of other European countries; however, the Greek market appears to have been held back by lack of competition and the high cost of leased lines (among the highest in the OECD). At the end of 2001, the value of the Greek data market was less than half of the European average, amounting to 12% of fixed telecoms revenue, compared to a European average of about 27%. This gap represents significant unsatisfied demand which operators have yet to exploit. 

It is difficult to predict the demand for new technologies, especially when these promise to revolutionize many aspects of work, education and leisure. Nevertheless, take-up of broadband has already reached high levels in other countries (42% in Korea, 16% in Sweden, 10% in the USA and 6% in Germany). The large differences between these countries and others, like Greece, with lower broadband penetration reflect differences in the supply and demand demographics, levels of competition (and therefore consumer choice, pricing schemes and operator incentives), appropriateness of the regulatory regime (e.g. regarding wholesale pricing or local loop unbundling), and effectiveness of government policy.

With the ever-increasing volumes of Internet data traffic, we expect demand for broadband connectivity to increase substantially in Greece, similar to other developed economies. Most European countries are predicted to achieve broadband household penetration in the range of 25%–35% by 2006. Take-up in Greece, although lagging behind the European average, should begin to catch up and is expected to reach 20% by 2006 under a moderate policy scenario (see Exhibit 4).

Under the same scenario we would expect 30% of Greek business sites to have a broadband connection by 2006.
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Exhibit 4: Broadband household penetration projections [Source: Analysys, 2002]
Analysis of public sector demand

As has already been mentioned, broadband services are fairly important to the public sector they can help to enforce its effectiveness and efficiency. The Third Community Support Framework and the Operational Programme for the Information Society have both cited broadband as a medium for delivery of effective government services to the citizen, and a means to improve government efficiency, as well as highlighting its use in information distribution, learning and training procedures, etc. The importance of appropriate network infrastructures is recognized and there are a number of public sector projects for providing appropriate infrastructures are in the design phase or are underway. 

Following the analysis of data, we believe there are in excess of 16,000 public sector sites in Greece that would benefit from the provision of broadband, of which primary and secondary schools constitute about three quarters. Their geographical distribution is shown in Exhibit 5.
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Exhibit 5: Distribution of public sector sites in Greece in 2002 [Source: Analysys, 2002]
Based on market expansion in line with current data, and taking into account the provision of midband services, we anticipate that a large proportion of the aforementioned public sites would not be affected by market forces due to their being in rural or remote areas where the economies of scale for the appropriate profit margins do not exist. 

A first estimate shows that, on average, about 4,700 public sector sites (29% of the total) fall into this category and thus are not expected to have access to broadband, or midband services within the next five years. Hence, 51% of community health centres, 29% of primary schools, 23% of secondary schools, and a significant proportion of hospitals, public administrations and cultural sites will remain unserved. 
It should be remembered that these percentages are a first estimate, although the situation could evolve to become worse, since following consultations with telecommunications providers, it appears that provision of purely broadband services will be limited to only a few cities in the near future.

Furthermore, the considerable investment that would be required to serve these sites is unlikely to be borne by a commercial operator or individual public-sector users unless demand is aggregated for several such sites into a single, attractive procurement, of interest to private companies. Aggregation is likely to reduce the cost of total connectivity.
The need for interventions

The state is involved with the networking sector in three different ways:

· as a policy maker, setting the appropriate statutory and regulatory frameworks

· as a user of network products and services

· as the stimulant and administrator of direct and indirect interventions, through programmes that address market failures.

The first of these categories is seen as the most potent and effective way of shaping the networking sector to match wider policy objectives. Well-crafted statutory and regulatory frameworks can anticipate, address, and meet possible free-market failures without introducing distortion and inefficiencies. The new EU Directives in the field of networking provide a good foundation for effective regulation of such issues, and their early implementation can have a substantial impact on the development of broadband in Greece.

As a large purchaser and user of network services, the state can have a significant impact on the evolution of the telecommunications sector, particularly with respect to broadband. The aggregation of public sector needs would have the greatest impact on rural and remote areas, where the public sector may be the sole customer interested in broadband even if the relevant cost is high. For example, the public sector may consider a price of €50,000 to connect a remote school with broadband to be good value for money, even though this is a high price. The relevant bidding procedure and award of the project to a telecommunications operator does not represent a subsidy for broadband, as long as the price paid matches the operator’s investment in providing broadband services to the school. As a consequence, a well designed policy for the aggregation of the needs in broadband services to meet public sector demand can actually contribute to the coverage of rural and remote areas, without introducing market distortions (such as those that have occurred as a result of programmes of subsidies for supply and demand).

At this point it should be noted that, the new possibilities in the installation of private fibre optic networks has, in other countries, stimulated the interest of public organizations and institutes. This interest arises from the significant reduction in their telecommunications costs, as well as the increased services produced as a result of the competition among telecommunications operators. 

In several instances it has not been necessary for public authorities and organizations to develop their own private fibre optic networks. They can, however, strengthen the development process of condominium fibre networks in their respective areas, by assigning their telecommunications needs solely to those companies that will develop such networks. In many cases, public organizations, can play a leading part in regions by providing additional funding in order for all communities to enjoy the benefits offered by condominium fibre networks. There are many examples of these models, and they demonstrate that government can meet the needs of rural, and remote areas, by appropriately guiding the evolution of broadband in the country. 
The third category of active government involvement with networking is through direct intervention, which, in a smoothly functioning market, should only be necessary when the first two categories are not able to address any market failures. Well-structured interventions may even avoid market distortion, although this risk should not be ignored. Such interventions must include both actions to encourage providers, and measures to boost demand, while, in most cases, positive results can be expected more on the demand side than the supply side. Such measures are particularly important, in already altered/distorted markets where, for instance, the existence of extensive broadband infrastructures provided by one sole operator leads to stagnation of competition, as well as of the services provided to end users.
Analysis of the supply and demand progress for broadband has highlighted the following specific areas, which we believe should be addressed to accelerate the development of broadband in Greece. 

Reducing dependency on a single backbone infrastructure

Whereas the rest of Europe in 1998–2000 underwent a period of unprecedented build-out of advanced network infrastructures in many cases by alternative telecom providers, Greece remained exclusively dependent on the OTE backbone network. New entrants have only recently begun to take cautious steps with investments in fibre optic networks capable of supporting broadband services. 

Addressing interconnectivity problems

The main care of the Committee is to create competition in the provision of broadband services, in order to set up the necessary conditions for low prices, high quality, and innovation. This requires the creation of local network infrastructures interconnected at country level. 

Application of flexible procedures regarding networking services and infrastructures

As has already been explained, the government will be called upon to play the important part of the client in the broadband market in order to boost its development in the early stages. Possible scenarios, new to Greece but in line with international practice, should be studied for the implementation of mixed business models involving the private sector and the state. In such business models, government participation will compensate for the lack of private sector incentives due to low demand or high implementation costs.  

Exploitation of the aggregated demand of the public sector to boost demand

The important role of the public sector as a major client for broadband services in order to avoid market failures, especially in low demand areas, has already been explained. By aggregating demand from public services, the health sector, and the education sector, and upgrading such services in terms of their broadband needs, real broadband requirements are created. This justifies the development of infrastructures that can then be used for the provision of such services at low prices to consumers in the respective geographic area. 

Ensuring low “selling prices” for services 
It is generally accepted that the most important obstacle to the development of broadband networks and services is the retail price. Low prices are achieved if there is competition in the access network resulting in cost oriented pricing, or through the creation of access infrastructure by the purchaser-owner. 

5. Government role and intervention possibilities

Strategic intervention objectives

Policy framework

“All persons are entitled to participate in the Information Society. Facilitation of access to electronically handled information, as well as of the production, exchange and diffusion thereof constitutes an obligation of the State…” (The Greek Constitution, Article 5a).
This new clause in the Greek Constitution, following its 2001 revision, includes the philosophy behind the course of Greece toward the Information Society, and expresses the political importance of this whole enterprise. At the threshold of the 21st century, the evolution of new technologies, their wide diffusion, their integration in all aspects of the daily life of citizens and businesses, as well as the acquisition, processing, evaluation, transfer, and diffusion of information, play a main part in economic activity, the generation of wealth, and the shaping of quality of life.

A dominant part of such governmental policy remains the accession of Greece in the world Information Society through the actions of the Operational Programme for the Information Society, and its adaptation to an economic and social development model, where knowledge and technology are determining factors for development, employment, and quality of life. The objective of the Operational Programme for the Information Society is the implementation of the most important points in the Greek government’s 2002 White Paper “Greece in the Information Society: Strategy and Actions” and, at the same time, attainment of the objectives set within the framework of the eEurope initiative, the eEurope 2002 Action Plan, approved at the Feira Council in June 2002, and the eEurope 2005 action plan, approval of which is pending.

More specifically, in June 2000, the European Council undertook an ambitious political initiative: “eEurope 2002, an Information Society for All”, with the following key objectives:

· to connect equally and introduce to the digital era all European citizens, homes and schools, as well as all businesses or public organizations;

· to create a "digitally literate” Europe supported by a business culture capable of financing and developing new ideas;

· to ensure that the whole process is socially wide and consistent, and builds and strengthens social cohesion.

At the same time, in June 2002, in Seville, the Commission presented the new eEurope Action Plan: “eEurope 2005, An information society for all”. The main principles and guidelines of this new initiative aim at fortifying secure services, applications, and content based on widely available broadband infrastructures.
More specifically, the main objectives set for the development of broadband infrastructures and services are: 

· broadband access for all public administration by 2005;

· strengthening broadband access in less favoured regions;

· introduction of information networks among health centres with broadband access by 2005.

All schools and universities, as well as museums, libraries, archives, etc., should be connected to broadband networks by 2005.

A key to attaining the above objectives is the aggregation of the demand generated, mainly in the public sector and includes public administration, local government, health, and education.

Network infrastructures and the need for interconnection with the Information Society

As is evident from the above, the foundations of the Information Society and the New Economy are the network infrastructures. Partial application of radical innovations in network infrastructure technology, has allowed the development and diffusion of interconnected information superstructures, new services and new network economies, which are starting to render the vision for the Information Society realistic.

Moreover, the existence of appropriate network infrastructures based on broadband technology and the possibility to use them in developing applications and services, are nowadays globally recognized as critical factors for a “uniform” course towards the information society. Lack of the necessary infrastructures and failure to use them will be the main cause of delays and widening of divides at the economic and cultural levels. 

A determining factor of the existence and development of such networks is the value of interconnection. Throughout human history, the desire for “connection–communication” with other humans or societies, regardless of time and geographical limits, has been a determining factor. Nowadays, this need is based on broadband networks and constantly evolving communication devices using the most advanced forms of text, sound, and image. The types of interconnection that the needs of such networks are called upon to meet, include human-human, human-machine, and machine-machine.

To this end, and more specifically within the scope of the Operational Programme for the Information Society, and the eEurope 2005 Action Plan, there are separate actions among other interventions, concerning state funding/intervention for the development of broadband.

The main strategic objective: broadband access for all

Through a bold and ambitious policy, the main objective is broadband access for all, taking into account the needs of less favoured regions.

The following are highlighted as the most crucial points of the government policy on broadband access for all: 

· the creation of the conditions for a healthy and competitive market in regions where there are many providers;

· open and transparent state intervention in less favoured regions, where it is shown, through consultations and research, that there is lack of cheap and user-friendly broadband access;

· highlighting the Information Society as a reality that strengthens the role of citizens, constitutes a drive for regional development and social cohesion. 

The role of the Prefectures in the development of broadband

Having identified and stressed the importance of infrastructures in general in regional development, and taking into consideration the ever growing world knowledge economy and digital welfare, it becomes obvious that the role of the prefectures (through their multidimensional composition of municipalities, communities, etc.), is becoming ever more important. The objectives of state intervention described above, can be mainly achieved through coordinated interventions on the part of the prefectures themselves.

Hence, it is a vital prerequisite that the prefectures are made aware of the importance of broadband, the effect it has on the changes in the world economy, as well as the opportunities for development and prosperity that it offers. More specifically: 

· broadband access is becoming a prerequisite in terms of maintaining and improving the existing economic, social, and administrative processes and strengthening social cohesion, development and competitiveness;

· particularly for businesses and citizens in their activities in the regions, broadband access can greatly contribute to the evolution of these activities. 

It becomes evident that broadband access is the new “power” in the regions both in terms of economic growth and competitiveness, and daily and public life. If this power is not exploited, there is a high risk of economic and social exclusion of regions and the creation of extreme national, regional, and local inequalities. 

It has, therefore, been established internationally that the acceleration of the processes for the diffusion of broadband services is an important factor for the development of a country's economic activity. In Greece, the telecommunications market, since its liberalization, has started to change due to the entry of new private companies. At the same time, various state bodies (e.g. ministries, prefectures) are planning, within the framework of the 3rd CSF, to develop new network services using the appropriate network infrastructures, in order to improve the services they provide to citizens, as well as their internal operational procedures. 

As it is evident, coordination of these actions may lead to an important economy of scale, and drive telecommunications operators toward the provision of better services to such bodies, at better prices. Moreover, globally addressing the requirements of government bodies, and local and regional organizations in telecommunications infrastructures, even in remote or less developed areas, can be an incentive for private companies to extend their activities. 

Summarizing, government bodies and local and regional organizations can: 

· utilize the 3rd CSF funds aiming to cover, in the long term, their needs as well as those of their citizens, achieving at the same time appropriate economies of scale;

· aggregate the needs of public services in remote or less developed areas, in order to create the conditions for the provision of broadband services, by using models that are sustainable for private companies investing in the areas in question; 

· use the rights-of-way they currently hold as a means of negotiation, in order to create an open and competitive market for broadband telecommunications services in their respective areas.

Lastly, during this period of transition to broadband, policy makers should identify its strong points and promote timely and critical adoption of this innovation based on public benefit and universal development. 

The aforementioned objectives, in line with in the Greek Constitution, can be achieved through the public expression of clear views and questions, intensive consultation with political, social, and economic powers, critical evaluation of international experience, and the cautious, determining initiatives affirming the general orientation.

Representative strategies in other countries

The various strategies implemented by countries pioneering in sectors related to the Information Society, have been studied in detail, presented in Task Force and Scientific Committee meetings, and extensively debated. Other strategies were also examined, based on the innovative nature of their methods and their overall progress in the area. Although these strategies can be grouped into categories (J. Savage, International Models), mainly according to extent of intervention, such classification is used here solely for the purpose of facilitating reference to their main characteristics. Certain countries opt for mild regulatory restructuring approaches: others opt for programmes aiming at bridging the digital divide and improving access, while a number of countries have broad national programmes.

The first approach is characterized by very discrete government intervention (mainly in regulatory areas) in the private sector actions for the development of broadband networks and services. Examples of countries implementing such strategies are New Zealand and Switzerland. More specifically the main features of this type of approach are: 

· the restructuring of the regulatory framework for encouraging competition and open access;

· lack of direct government funding for strengthening and expanding broadband infrastructures;

· Committing additional government funds to programmes aiming at improving skills, and reinforcing educational and research activities;

· Reinforcement of the relevant initiatives at local and regional levels; 

· Extension of the universal coverage of telephony services to Internet access.

Most European countries fall into the second category for the development of broadband networks and services: Germany, Italy, Ireland, and Great Britain, as well as countries ranking at the top for deployment of broadband, such as Canada, the US, and Australia. The programmes in these countries are clearly more active than the programmes in the first category, and focus mainly on policy in areas that are not of business interest to market forces. These strategies, although they may serve some socioeconomic objectives, are not part of a specific and more general economic plan. Instead, the benefits of development and use of broadband services must be acknowledged and government must simply ensure that the less favoured groups will be able to take advantage of the new technology. The main features of this type of approach are: 

· actions are focused solely on those areas which governments believe if left to themselves will not be attractive to market forces;

· direct central government funding for the “last mile” broadband interconnection, and acquisition of the necessary equipment by specific groups, communities, etc; 

·  governments do not provide funding for backbone networks or networking initiatives, but focus on access;

· subsidies to strengthen educational and research activities;

· focus on tele-education, and tele-medicine programmes, and actions, where, in general, broadband services will boost economic growth.

Under another strategic approach for the development of broadband networks and services, governments assume a very active part, driving the shaping of strategic choices, as well as private sector investment. This model of intervention is mainly used in countries that have developed significant investment plans and strategies that link the development of broadband networks to other national socioeconomic actions.

Examples countries are Sweden, France, Korea (Cyber Korea 21), Norway (eNorway), Malaysia (Multimedia Super Corridor), Singapore (One), Taiwan (Green Silicon Island), and Japan (Info-Communications Strategy for the 21st Century). In addition, following recent announcements Ireland could be considered to be coming within this category. 

The main features of this approach are: 

· a combination of the features of the two approaches mentioned above, such as universal access to broadband services, transparent regulatory framework, extensive programmes for strengthening educational and research activities;

· the objective of society evolving through improvement in the economy, as a result of improvements in the skills of citizens;

· active involvement of governments through direct funding for the construction of broadband infrastructures, active participation of several ministries in the design of national programmes for the development of broadband infrastructures, significant restructuring of the regulatory framework.
This approach has been applied mainly in countries with an intense competitive element where explicit benchmarking against other countries was used.

Strategic Intervention Options for Greece 

It is possible to intervene at a number of different layers in the broadband marketplace, as illustrated in the exhibit below, which also shows the generic forms of intervention that match with each layer. The costs, risks, and benefits of each type of intervention are different, and it is necessary to construct a coherent set of interventions that work well together. This section addresses the generic and specific options for interventions in Greece, and summarizes the issues that arise in designing an overall programme of interventions.

[image: image6.wmf]Ducts

Services

Network 

Transmission

Cables

Content and 

Applications

Sharing

Unbundling & sharing

Wholesaling and unbundling

Aggregation & wholesaling

Subsidies & incentives

Ducts

Services

Network 

Transmission

Cables

Content and 

Applications

Ducts

Services

Network 

Transmission

Cables

Content and 

Applications

Sharing

Unbundling & sharing

Wholesaling and unbundling

Aggregation & wholesaling

Subsidies & incentives


Exhibit 6: 
The layered reference model for broadband interventions
 [Source: Analysys]
	Content and applications:

Subsidies and incentives
	Interventions at this layer need to match the diverse and fragmented nature of the content and applications marketplace, and the importance of SMEs and individual end-users in shaping developments. Most attention should be given to demand-side actions.

	Services:

Aggregation and wholesaling
	A balance of demand-side and supply side interventions is appropriate at the broadband services layer. In general, it is most efficient for end-users to purchase services rather than to purchase at lower layers, so the availability of appropriately functional and affordable services is a key concern at this stage, particularly where there are market failures. 

Aggregation is an important tool for interventions at this layer, for several reasons. Firstly, aggregation can improve the unit cost economics for broadband supply. Secondly it can improve value-for-money by increasing procurement leverage over suppliers. Thirdly there is an important awareness-raising aspect to aggregation. Finally, widespread aggregation should be able to deliver material results much more rapidly than user-by-user procurements.

Wholesaling is also important at this layer. Dominant operators need to be obliged to offer cost oriented wholesale and interconnect services to enable effective competition for retail services. Any obstacles to the provision of wholesale services (by dominant or non-dominant operators) need to be identified and minimized. 

	Network transmission:

Wholesaling and unbundling 
	Supply-side interventions are likely to predominate at this layer of the broadband marketplace. Although the regulation of dominance is particularly important at this layer, it is also appropriate to look at the opportunities to remove obstacles to investment, and the provision of incentives to invest, particularly where there are material market failures.

Regulation in the form of unbundling is necessary at this layer, and at the cable layer (below) in order to maximize the potential for competition at the network layer. The low take-up of unbundled network components in other national markets does not diminish the importance of cost-based unbundled offerings where there is dominance in network infrastructure.

	Cables:

Unbundling and sharing
	Again, supply-side actions predominate at this layer of the broadband market. With the exception of unbundling obligations for dominant operators, the main focus should be on the encouragement and facilitation of sharing behaviour between players. This is not best achieved by compulsion – obstacles need to be identified and minimized, and incentives for sharing need to be considered. These actions can increase competition at higher layers in the broadband market and improve efficiency and coverage in overall terms.

	Ducts:

Sharing
	At the lowest layer in the broadband market, encouragement and facilitation are the only generic actions that are appropriate. Attempts to compel sharing behaviour will be counterproductive (deterring investment, or making operational processes unworkable) and may also not be legally feasible (as appropriation of property etc.). However, a great deal can be achieved through the encouragement of duct sharing, in a range of circumstances. 


Exhibit 6: 
The layered reference model for broadband interventions
 [Source: Analysys]
The table below expands on these generic categories of intervention to list examples of specific interventions appropriate at each layer. These are split between demand-side and supply side interventions.

All of these specific interventions are being implemented in one form or another in markets around the world. We envisage that all of the specific actions in the table could have a role in the overall integrated approach that is required in Greece. Indeed, many are already being implemented, or planned for, in the different programmes that are underway in Greece.

	Layers
	Generic options
	Specific options for demand-side actions
	Specific options for supply-side actions

	CONTENT AND APPLICATIONS
	Subsidies and incentives
	· Awareness and education

· E-government actions 

· End-user subsidies and incentives
	· Producer incentives

· Addressing obstacles to entry and growth

· Standards

	Services
	Aggregation and wholesaling
	· Public sector demand aggregation

· Community demand aggregation 

· Brokerage actions

· Awareness and education

· End-user subsidies and incentives
	· Regulation of dominance

· Addressing obstacles to entry and growth

· Facilitation of public-private partnerships

· Standards

	Network transmission 
	Wholesaling and unbundling
	· Information sharing

· Benchmarking
	· Regulation of dominance

· Addressing obstacles to investment

· Facilitation of public-private partnerships

	Cables
	Unbundling and sharing
	· Information sharing

· Facilitation of cable sharing


	· Regulation of dominance

· Addressing obstacles to sharing

· Facilitation of public-private partnerships 

· Direct investments addressing significant intractable market failures

	Ducts
	Sharing
	· Information sharing

· Facilitation of duct sharing

· Planning reforms
	· Incentives to share duct

· Addressing obstacles to duct sharing 

· Facilitation of public-private partnerships


Exhibit .7:
Table of broadband intervention options by layer [Source: Analysys]
All specific interventions listed in the table address market failures, but range from the adjustment of regulatory structures, through to subsidy programmes and direct investments in physical infrastructure, potentially consuming many millions of Euros. These high-cost, high risk interventions should only be used where the market failure is particularly significant, persistent and intractable. 

Most of the specific interventions are self explanatory, but some notes and comments are provided below that expand on the table above. However, one category – public sector demand aggregation – is a relatively new concept, with significant potential benefits for the development of broadband. This category is addressed at greater length in the final subsection.
· Producer incentives in content and applications. Incentives in this area should be targeted at the smaller players that have the potential to produce innovative content and applications within the Greek market, and where the impact of a given level of incentive can be greatest (fiscal incentives, access to affordable capital, support services etc.). Incentives should be rationed intelligently to stimulate competition amongst potential recipients. Direct subsidies to stimulate this sector are probably neither necessary nor justified.
· Brokerage actions. Matching potential end-users with potential suppliers is a valuable and worthwhile intervention, particularly in the early stages of broadband growth. The signalling benefits, information benefits, and competition benefits are all attractive, and the costs and risks of this intervention are small. 
· Facilitation of public-private partnerships. Public-private partnerships bring a range of benefits to the broadband sector. Firstly, they can magnify the impact of a given level of public expenditure, by aligning public sector goals with the commercial objectives of private sector players. Secondly, the combination of public and private players can improve the conduct of a project by the disciplines imposed by either side – for effective contracts, budgeting, reporting, and accountability. However, public-private partnerships require clear legal and statutory structures to be in place. In the absence of appropriate structures, many forms of partnership may not be permitted, and those that are permitted may not be robust, efficient, or sustainable. The introduction of a suitable legal environment for public-private combinations is a major national exercise that may take a significant time to complete.
· Direct investments addressing significant intractable market failures. Where the supply base cannot or will not provide broadband services at reasonable prices, and the remedial actions to address this failure will take time to implement, there can be a case for direct investment to deliver broadband services in a timely fashion. This level of intervention should be approached with great care, however, and safeguards must be observed if the costs and risks are to be managed. Competitive procurement, cost-benefit analyses and clear management structures are all necessary if the common pitfalls of such interventions are to be avoided.
The following section examines public sector demand aggregation in greater depth, illustrating its potential with reference to a particular aggregation scenario for Greece.

Public sector demand aggregation

Public sector demand aggregation offers significant benefits for broadband development without the distortions and risks of subsidizing broadband deployment. As a demand-side intervention at the service layer of the broadband market, we expect that an aggregation programme could be the cornerstone of national progress with broadband in rural and remote areas, as well as bringing material benefits in urban and suburban areas.

The public sector is the largest single purchaser of broadband (and narrowband) services in Greece. The sector’s demands for fast Internet connectivity are likely to increase exponentially while it is inconceivable that Greek schools, hospitals and government buildings will remain without broadband for the next five years. The Action Plan eEurope 2005 recently published by the European Commission advocates broadband for all public sector sites by 2005. Though the market will be able to serve the majority of this demand, we assess that 29% of such sites (around 4,700 sites), particularly in rural areas and the islands, will remain unserved without extensive infrastructure procurement. 

In summary, it is estimated that aggregating public sector demand will help achieve the following objectives: 

· Meeting the majority of public sector demand for broadband while potentially reducing the connectivity bill through bulk purchasing
· Providing a commercial basis for private sector investment in broadband infrastructures, particularly in rural and island areas that would not otherwise justify investment. Risk-share mechanisms would however need to be devised in relation to geography and commercial interest
· Such additional infrastructures can be utilized either by commercial, or by non-for-profit organizations, to offer affordable broadband access to households and SMEs (and other public sector sites) that would not otherwise enjoy broadband coverage, accelerating broadband take-up.
· Potentially creating powerful commercial incentives for new telecom players to win local or regional market positions, creating a basis for the necessary economies of scale to support competitive telecoms provision.
Competition and Network Interconnection 

Broadband Access Network

It is generally accepted that the most important obstacle to the development of broadband networks and services is the “retail price". Some estimates can be made with regard to price based on existing markets which seem to indicate a similar level to those for narrowband services (flat-top), in order to achieve the rapid penetration of broadband networks and services.) According to recent studies the prices for ADSL (characterized as midband in this document) are high, although consumers enjoy 10 times faster access by paying a price only three times higher (compared with POTS).

Acceptable prices are achieved when: 

· there is competition in the access network leading to cost oriented pricing;

· there are limited competition conditions, the “wholesale pricing contracts” mechanism is activated with the incumbent for part of the access infrastructures, while the rest is covered by the agency of demand aggregation and is then made available to users.

· the access infrastructure is fully owned by the purchaser-owner. Such access networks are implemented through a combination of fibre optic technologies and fixed wireless access (wireless LANS, LMDS). The said networks terminate in "neutral interconnection points" and are interconnected to the backbone networks of the various telecommunications operators.

The following remarks apply to the aforementioned access networks: 

1. The first case is rather unlikely for most Greek cities (with the exception of Athens and Thessaloniki) in the next five years.

2. The second case concerns a mixed access infrastructure (one part belonging to the operator, the other to the customer, and with government subsidizing). The whole access network belongs to an independent proprietor in which the local and regional government participates. Also the operator's participation in the ownership scheme is a possibility. This concerns operators that would not otherwise themselves invest in broadband infrastructure in a specific geographical area due to low demand.

3. The second case may include the local loop unbundling (incumbent’s infrastructure) at different levels.

4. The third case concerns the development of the whole access infrastructure using the most advantageous technology.

With regard to implementation time, the second case takes less time and could constitute a stage of transition to the gradual implementation of the third. 

A “last resort” solution to achieve low prices may be attained through an initial subsidy, until the necessary infrastructure has been efficiently developed. Accomplishment of low wholesale prices in combination with specific commitments on the part of the incumbent concerning the quality of services, is the success factor in this scenario.
Backbone network

The capacity of the backbone network is currently the bottleneck to expanding broadband services access to all Greek cities, apart from Athens and Thessaloniki. This conclusion is based on the following reasoning. 

All business plans (apart from OTE’s) for the provision of broadband networks and services to a number of Greek cities are based on the interconnection of individual metropolitan broadband networks in each city (including those in Athens and Thessaloniki). Both the current and future traffic volume leads to the selection of fibre optic technology as the most advantageous technology for the backbone network. At present, only OTE owns such a network and may oppose the opening of this infrastructure to competitors. This could be particularly true if OTE were asked to sublease these infrastructures in a cost oriented manner. Although it is anticipated that two alternative operators (PPC, Alternative Telecom Networks SA) will appear in the backbone networks telecommunications market, there is no information about when the fibre optic infrastructures will be made available nor about their plans for cost oriented pricing.

It then becomes evident that the establishment of cost oriented pricing for the dominant market player, for the interconnection of broadband networks, will play a determining part in reducing business risk for new entrants in broadband networks and services. More specifically, this concerns the pricing of “dark fibre”, as well as any other “lit fibre" service.

It should be noted that all new entrants in broadband communications have to face the business risks corresponding to the low penetration of the Internet in Greece, as well as the anticipated slow development of broadband services. Thus, the appearance of an extra business risk factor might result in the cancellation or indefinite suspension of a business plan.

Broadband Network Interconnection Points

Another important factor in the development of broadband networks concerns the architecture of their interconnection and is described as the Collocation Facilities. This is the physical location where local broadband networks terminate and where the providers of backbone networks are present. Usually the term Neutral Collocation Facility is used in order to highlight their functional independence from telecommunications operators. The existence of Collocation Facilities is a prerequisite for local broadband networks (city, community, joint venture, etc.) to select the appropriate backbone network provider that will carry their traffic, and also achieve their interconnection.

Possible control of Collocation Facilities by the single backbone network provider may lead to a significant distortion in the broadband market either in the form of refusal for interconnection, or very high pricing at the co-location, thereby counteracting the possibility of a local broadband network to connect with an alternative backbone network provider.

Lack of collocation facilities in an area, increases the business risk for new entrants, and results in total dependence on the incumbent for such services. 

It is suggested that a study be undertaken, with input from OTE, to determine such a national policy aiming to enlarge the total market for the benefit of all, instead of maintaining a small market based on fictitious pricing.

Local Loop Unbundling (LLU)

Local loop unbundling allows new network providers to use the incumbent’s infrastructures to provide value-added services. It can be implemented both in the physical medium as a local copper loop, and at the level of logical channels or other elements of the access network. In Greece, unbundling has been defined in accordance with the EU Directives by the Regulatory Authority (EETT) in the physical medium. The incumbent’s (OTE’s) competitors are capable of providing their customers with midband access services over OTE leased lines at prices set by EETT.

Experience in other countries has shown that unbundling proceeds at a particularly slow pace usually because of the incumbent’s attitude towards the Regulatory Authority. Recently, OTE has actually annulled its obligation towards unbundling by replacing part of the local loop with fibre optic which is not covered by the current EETT Directive. 

The situation is particularly disappointing at European level with regard to the LLU implementation policy. The European Commission has initiated legal procedures against countries such as Germany, France, the Netherlands, and Portugal because of their failure to implement LLU.

The solution proposed here is the implementation of unbundling at the logical channel level; however, cost oriented pricing is critical, as is the necessity for the incumbent to have similarly priced service for connecting the local network at a neutral collocation facility, which is explained above in more detail.

Rights-of-way

These concern the rights-of-way of fibre optic through urban planning resources of different proprietors such as Municipalities, individuals, Institutions and Organizations.

Rights-of-way continue to be one of the main problems mentioned by telecommunications providers during consultations. 

The following provisions are made under Article 8(4) entitled “Telecommunications Organizations”, Section D “Rights and Obligations” of Law 2867/2000 on the “Organization and operation of telecommunications and other provisions": 

“Any telecommunications organization wishing to carry out activities for which a special licence has been granted, may request access and/or right-of-way for their networks and other infrastructures from public property and areas or through them, provided that the performance of the specific telecommunications activities is not possible in another, less detrimental manner. In that case the relevant authority is required to respond within twelve (12) weeks from the reception of the full request by the interested party. Should this period elapse and no action is taken, it shall be considered that the access and/or right-of-way licence has been granted ipso facto. The authorities may not refuse granting the relevant access or right-of-way licence, however, they may set terms and conditions, which do not substantially impede use of the licence, unless there is an important reason for that; in the event of a refusal, this should be specifically justified, and such refusal should be based solely on grounds concerning the protection of the environment, public health, archeological sites...".  

It is further stated that “…. The telecommunications organizations under the present paragraph are entitled, in accordance with the provisions of the Civil Code and for a reasonable fee, to constitute personal servitude on realties of individuals, when this is necessary for the installation and/ or passage and/or maintenance and repair of networks and their facilities, provided that the provisions of the applicable legislation on the safe installation of networks and other infrastructures are observed. The provisions of Articles 1003 et. seq. of the Civil Code shall apply in order to facilitate the construction, installation or repair of networks, infrastructures, etc. of the Telecommunications Organizations under this paragraph …”.

Thus, it can be seen that the statutory framework includes provisions for the licensing of rights-of-way and gives telecommunications organizations the right to request such licences from the authorities involved.

It is at this level that, as pointed out during the consultations, the regulatory landscape starts to blur. Telecommunications organizations on the one hand expressed their discontent with regard to non-application of the above article and the various delays in, or refusals for, the granting of such licences, as well as with regard to the wide ranging number of authorities involved in granting right-of-way licences, which, in many cases leads to the cancellation of business plans. On the other hand, ministries, municipalities, and the prefectures involved in the procedure for granting rights-of-way provided only incomplete or no responses to the questions referring to the regulatory framework, or invoked the complexity of regulations and the need for the whole issue to be the subject matter of a special study. 

It is important to appreciate the complexity of the licensing process for rights-of-way, the delays involved and the inefficiency of the statutory framework that often negates any effort towards development.

In accordance with Article 47(3) entitled “Works and placement of materials on roads” of Law 2696/1999 "Traffic Regulation Code”, “any section or verge, pedestrian walk, pavement of national, rural, municipal or community road necessary for the construction of projects by a public utility corporation, organization, legal or natural person, may be constructed solely following the granting of a licence by the agency responsible for the maintenance of the specific road, which is ratified by the appropriate police authority prior to the commencement of works. Such licence shall state the time period within which all damage of the road surface shall be repaired by the company or person on the behalf of which the project is being constructed. The appropriate road maintenance authorities are required, after the given period stated in the licence has elapsed, to repair all damage and charge the relevant expenses to the organization, company or person constructing the project or on the behalf of which the project is being constructed, in accordance with the provisions on the collection of public proceeds …” The issues related to use of part of the road and pavement, are regulated by Article 48 of the same law, where it is stated that “should traffic be obstructed due to the temporary or continuous placement on part of the road of installations or barriers, those parties that occupy the whole pavement in front of the construction or project site, are required to obtain a licence from the municipal or community authorities, following the granting of opinion by the competent police authorities..." 

Articles 9 and 10 of the same Law refer to the special conditions under which such works must be performed, "Labeling of works performed on roads" and "Installation of labeling and signaling devices”.

Article 30 of Law 1080/1980 on “Sections or excavations in public and community roads”, as is in force today, states that the licence mentioned in the Traffic Regulation Code concerning the section or excavation of the road surface, etc., shall be granted by the Mayor or the Community president within twenty (20) days from the submission of the application along with a letter of credit issued by a recognized bank to the name of the interested party. The amount of the letter of credit shall be determined by the technical department of the municipality or community, or if the municipality does not have such a technical department, then such amount shall be set by the Mayor or the community President, upon proposal of an engineer of the local government organization, and if there is not any, upon proposal of an engineer of the Technical Department of Municipalities and Communities. In the event that the Mayor or President of the community refuses to grant the licence, or the deadline provided for its granting elapses, it is the prefecture’s Director who decides, following a request by the interested party and the issue of opinion by the specialists committee set up him”. 

The specific licence, as is mentioned in paragraph 2 of the same article, also lists the technical conditions under which the licensee is required to restore the road surface, verge, or pavement to its previous state, but it may also be required to lay a new asphalt coating. Should the period provided for elapse and no action be taken to restore the damage, the community or municipality may charge the necessary expenses for restoration to the license holder in application of the provisions concerning the collection of public proceeds, the invitation or order for payment of the expenses to the license holder may not be subjected to the application of any legal means for the suspension of payment.

Telecommunications providers have referred to the multiple licences and the numerous parties involved, as well as to other types of permission issued in the form of licences by archeological services, lighthouse services, etc. and investment of both time and money in the business plans of new entrants based on the development of new infrastructures. During consultations with alternative providers, competing against OTE, clear reference was made to expenses that are far above anticipated costs. A solution to this has been identified and is being investigated: to create a one-stop shop for all licensing procedures, so that there are transparent and simple means for all interested parties can obtain the necessary licences. 

In order to implement such an important project, there is an urgent need for a detailed study of the whole institutional framework of all the bodies involved in licensing procedures, so that all existing and partial provisions are replaced or removed, and a new statutory framework favouring competition and the development of broadband is created. 

6.  Proposals - Positions

Conclusions and suggestions
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Guided by the vision of broadband access for all and the specific objectives and priorities set by the government and by the European Union for the development of the Information Society, we suggest a range of interventions, the main objective of which is to support supply and demand. Interventions result through specific conclusions, are translated into suggestions for action, and aim at specific implementation periods. 

	Conclusion: There is immense need for open and transparent government interventions in less favoured regions.


Suggestion:  Development of viable and open to competition fibre optic networks at regional level (at least 10) in conjunction with other technologies that include fibre optic or wireless networks for the last mile of access by the end of 2005. The objective of this medium term intervention is twofold: 

· to meet the needs of the wider public administration, health and education in broadband services within 2005;

· to promote competition, aiming at achieving low cost broadband access to citizens, strengthening innovation and entrepreneurship.
Development by 2006: All cities with over 10,000 inhabitants shall be connected to a fibre optic network. All municipalities shall have wideband connections to the fibre optic backbone network. 
Gradual implementation:

· implementation of Metropolitan Area Networks in 4 large cities in 2003;

· implementation of Metropolitan Area Networks in 50 large cities by the end of 2005.
	Conclusion: It is of critical importance and is a significant opportunity to use the aggregated demand of the public sector to create certain conditions for a competitive market. 


Suggestion: creation of a National Network for the Public Administration by the end of 2003. Such action also aims to provide an opportunity for Wholesale Infrastructure Providers to become active at national level.

Suggestion: Subsidy and methodical support for midband services (xDSL, LMDS) and creation of Hotspots at points with equivalent business potential during 2003. An important element of this suggestion is the combination and conjunction with the above infrastructures actions, as well as with coordinated information and awareness-raising actions.

Suggestion: Use of satellite infrastructures in Greece (Hellas–Sat) to provide satellite services to remote public administration sites (such as health, education, etc.) by the end of 2003.
	Conclusion: The creation of the conditions for a healthy and competitive market in regions where there are many providers is very important.


Suggestion: To address the rights-of-way issue (legal framework) and the relevant role of the EETT (one stop shop).

Suggestion: To accelerate and support the Local Loop Unbundling.

Suggestion: It is of critical importance to point out and further analyze specific issues: 

· interconnection of telecommunications providers;

· use of infrastructures (e.g. PPC, EYDAP, OTE) for the development of broadband, possibly through regulatory intervention for non exclusivity;

· separation of infrastructures from services;

· suggestions for the installation of a broadband infrastructure in cases such as road construction (national roads, and city roads), the construction of water supply/sewage and other relevant projects;

· design of intervention for the development of collocation facilities – telehousing and internet exchanges;

· pricing regulation of the OTE backbone network.

	Conclusion: Course towards the convergence of technologies


Suggestion: to encourage the creation of content for various technological platforms.

Suggestion: to promote transition to digital television by means of a specific study.

Suggestion:  to support the applied research and development of innovative and Greek market oriented services and applications, anticipating that some of them will be rapidly accepted and will increase demand.  
	Conclusion: mechanisms should be activated for the monitoring of development, investments, the meeting of the public sector needs, and the results of actions in the market, in general.


Suggestion: to continue the consultations with social partners and the market, and search for ways to activate monitoring mechanisms.
Next steps

It is suggested that the Task Force deal next with the following issues:

· actions of immediate implementation; analysis, study, proposals for specific projects;

· support for smart procurement in order to assure transparency, speed, and risk allocation;

· methods for monitoring and analyzing the results of interventions (progress monitoring indicators, detailed supply and demand study);

· awareness-raising and information dissemination actions in the countries regions;

· consultation with digital content providers.

Annex A: Setting up of the Task Force and its Work

By virtue of Decision No. 151.488/Information Society 641/08.03.2002 of the Special Secretary for the Information Society of the Ministry of Economy and Finance, the Greek Broadband Task Force was set up. The Task Force consists of ministry representatives, as well as of representatives of the Special Management Agency for the Information Society, the Information Society SA, GRNET SA, and the academic network GUNET. The main work of the Task Force (to be completed by 31.12.2003) is: 

· to coordinate and express its opinion to the management authority of the Operational Programme for the Information Society on the relevant actions in all priorities of such an operational programme;

· the submission of specific proposals for projects promoting the development of broadband services at the regional level, giving priority to public administration, education, and health sites;

· the support for international representation of the country, as well as the collection and processing of international practices aiming at translating them to the Greek reality, the criterion being their fast and successful adoption; 

· planning and proposals for awareness-raising actions at different levels;

· the submission of relevant proposals to all public authorities aiming to coordinate the policies for the creation of a “basic platform” in accordance with international practice, initially covering the supply and demand for broadband services, especially by public administration and the SMEs throughout the country's regions;

· the drafting and submission to the political leadership of the pertinent Ministries of a strategy text concerning the development of the broadband access services, and particularly the relevant actions within the Operational Programme, by May 2002.

The work of the Task Force is implemented through public consultation with the involved authorities of the private and public sectors (initially the telecommunications operators, ministries and prefectures). 

In its work the Task Force is supported by a 12-member Scientific Committee, which cooperates with other Greek and foreign experts aiming at the faster and more complete conclusion of its work. 

The members of the Scientific Committee are: 

· Mr Theodoros Karounos, General Manager of GRNET, Coordinator

· Mr Stelios Sartzetakis, Head of the Telecommunications and Networks Laboratory, ICS-FORTH
· Mr Ioannis Skopoulis, Network Engineer, University of Ioannina

· Mr Christos Bouras, Associate Professor, University of Patras
· Mr Tryfon Chiotis, Network Engineer, Technical Director of GRNET

· Mr Athanasios Priftis, Information Scientist

· Ms Zoi Panagiotara, Lawyer

· Mr Constantine Courcoubetis, IT Professor, Athens University of Economics and Business

· Mr Ioannis Korovesis, Scientific Manager of ARIADNE-T NCSR “Demokritos”

· Mr Alexandros Kaloxilos, Network Engineer, Academic Network GUNEΤ
· Mr Theodoros Apostolopoulos, Professor, Athens University of Economics and Business
· Mr George Papanikolaou, Associate Professor, Electrical Engineering Dept., Telecommunications, Aristotle University of Thessaloniki
Methodology

The following methodology was used in preparing this text and the conclusions reached herein:

· study of international experience and best practice;

· consultation with the country’s telecommunications operators, prefectures, and large municipalities;

· collection of demand for telecommunications services from the public sector and the supply of telecommunications services by providers;

· processing of demand and supply data through the available model, provided by the Technical Consultant of “ANALYSYS” for forecasting the meeting of the country’s needs in broadband services in the coming years.

More specifically: 

1. Consultations were held with telecommunications company representatives (total: 18). Participants were selected on the basis of the EETT records of holders of special licences for the provision of telecommunications services. Appropriate questionnaires were prepared, which were sent to participants for them to complete and return prior to the consultation. The questions/responses were discussed in detail during the consultation and participants were then given the opportunity reassess their answers and resubmit the questionnaires (within one week). All consultations were taped and video recorded and the recordings were then transcribed. The material collected in the consultations and from the questionnaires was used for a first evaluation of the situation in the country in relation to broadband. The same process was followed with the prefectures and the municipalities. The information collected was assessed and enriched with material resulting from the consultations of the Scientific Committee, and its own assessments.

2. All of the above material was published in the http://www.broad-band.gr web site. The website allows access to such information as texts and data that provide a picture of international experience to date, the policies of other European countries that have already implemented broadband projects, relevant EU policies, the initial texts of the Scientific Committee containing the first considerations, and the discussions to date in the Task Force and the Scientific Committee.

3. The Technical Consultant of the Task Force and the Scientific Committee with regard to technical matters that arose was the company “ANALYSYS” (http://www.analysys.com), one of the most experienced companies in the world in broadband network issues. The company developed the supply and demand model that was used to forecast what was necessary for implementation of broadband services throughout the country in the next five years, and provided the Scientific Committee with technical support.

4. In accordance with the Ministerial decision by virtue of which the Task Force and the Scientific Committee were set up, they will continue to operate until 31 December, 2003. Approximately every six months, basic suggestions on issues related to infrastructures, networks, and broadband services, will be updated and submitted to the Managing Authority of the Information Society, as the implementation of the Operational Programme proceeds.

5. Also, in the more immediate future, the consultation process will be repeated with providers or potential providers of digital content, always within the perspective of broadband services, as well as with the regions and other directly interested parties.

6. Lastly, a number of technical meetings – one-day events - will be held, as well as a major public event to include Greek and foreign experts, where viewpoints will be expressed about the situation in other European countries, the suggestions of the EU, and the achievements in Greece per prefecture or group of prefectures.

Annex B: Suggested projects of initial implementation

The Operational Programme for the Information Society under the 3rd CSF provides for both public and private sector funding of actions related to networking and broadband. Such actions are in line with the general policy implemented by the European Union in relation to the development of broadband infrastructures and services within the framework of the eEurope 2005 initiative.

Such actions will contribute to the development of an appropriate framework to address all parameters (socioeconomic, geographical distribution of population, particularities of certain areas), as well as to incentivize the State and the market aiming at the acceleration of the actions for the development of broadband infrastructures and services, while encouraging demand from end users. 

In order for broadband infrastructures to be created in such a manner that there are substantial benefits, careful initial implementation actions should be taken. Any changes needed at the legislative and regulatory level should be highlighted, citizens and the SMEs should be informed about the possibilities provided by broadband networks, and local societies should become active as a result of incentives designed to instigate their participation in assuring the development of appropriate broadband infrastructures in their respective areas. 

In order for the above objectives to be achieved, three actions are being suggested as projects of initial implementation, with a total budget of €17,600,000. These projects will promote the development of broadband services at regional level, giving priority to the public administration, education and health. The actions aim at reinforcing the supply and demand for broadband services both from the public administration and from SMEs. These actions are: 

1. fibre optic networks at regional level; 

2. wireless hotspots; 

3. subsidizing demand for xDSL and LMDS.

1. Fibre optic networks at regional level

The first category of implementation actions concerns the development of regional fibre optic networks (dark fibre) to interconnect public buildings or, more generally, regional communities of users in the public sector (for instance buildings of regions, prefectures, municipalities, universities, research centres, hospitals, health centres, schools, etc.) 

It should be noted that the main objective of this action is to activate the private sector in the cost oriented provision of infrastructures (wholesale infrastructure provisioning) at regional level, at the level of large conurbations, and access, as a discrete and viable business activity which will facilitate and have a multiplicative effect on: a) the development of higher level broadband applications and the provision of equivalent services through the use of such available infrastructures; and b) the provisioning of demand for further expansion of such infrastructures. 

Therefore, a determining point of such actions is the creation of healthy conditions (e.g. through neutral collocation facilities), for generating activity and competition among a) infrastructure providers (dark fibre, optical wavelengths) on the basis of non discrimination of customers; and b) companies providing services (ISP, ASP, Data Centres, Internet Exchange) over such infrastructures. 

The suggested project is expected to highlight any possible regulatory and statutory issues (e.g. the creation of collocation facilities, licensing issues, issues related to the cost oriented determination of infrastructure and service prices) that should be addressed during the execution of the project throughout the country, and to confirm in practice the anticipated - low compared to benefits - implementation and operation costs.

A small number of prefectures will be funded within the scope of this action. 

The main requirements for the integration of proposals during the evaluation procedure include, among others: 

1. the direct economic and social benefits for the involved public sites from the execution of the project; 

2. the project’s complementarity and interoperability with other telecom services provision projects (e.g. National Network for Public Administration);

3. possibilities for and forecast of future expansion to more cities in the area;

4. design compatibility with equivalent projects in neighbouring prefectures and possible synergies within the framework of initial implementation projects;

5. the location and population of the suggested geographical area;

6. the area’s economic growth rate;

7. the level of active participation in this enterprise by the parties that are directly benefiting from it;

8. the level of penetration of IT and telecommunications technologies in the implementation area;

9. the existence of dynamically growing businesses that will pursue a higher level of telecommunications services;

10. the existence of sufficient know-how at regional level for the management and monitoring of the project.

With regard to the implementation of projects, it is suggested that the “condominium fibre” business model be adopted for fibre optic networks with the following possible methods of funding:  

1. unilateral funding through the present action;

2. co-financing from the authorities directly benefiting from the project;

3. co-investment and co-exploitation by telecom providers.

Whichever of the above funding methods is chosen: 

1. it must ensure the completion of the project and the provision of guaranteed quality services to end users during the whole term of the project;

2. care should be taken so that after the funding has ended, not only should the continuity of the service be assured at a low cost, but also its continuous adaptation to current technological developments.
2. Wireless Hotspots

The pilot action concerns the creation of wireless hotspots at public or private aggregation areas (hotels, railway or bus stations, airports, ports, commercial centres, malls, leisure areas, etc.) for the provision of broadband Internet services to citizens - visitors to those areas through wireless local networks (e.g. by using the de facto IEEE model 802.11b at 2.4 GHz for data transmission), which are connected to broadband services providers. 

With regard to the technologies available for such pursuits, at the moment there are two main IEEE WLAN standards. IEEE 802.11b, which is the most common standard supporting up to 11 Mbit/sec, and IEEE 802.11a, which promises transmission rates of up to 54M bit/sec. At the same time, a group of manufacturers has been set up, Wireless Ethernet Compatibility Alliance (numbering over 120 members), dedicated to the promotion of the IEEE WLAN standards and which also certifies relevant products. Currently, over half of its members provide certified products. Wireless Ethernet Compatibility Alliance tries to promote different names for the above technologies. It refers to the IEEE 802.11b standard as Wi-Fi, and has renamed the IEEE 802.11a standard to Wi-Fi5 due to its operation in the 5-GHz bandwidth. 

Three main features of Wireless Hotspots must be: 

· support of at least the basic principles of an AAA-system (AAA - authentication, authorization & accounting); 

· provision of roaming among wireless hotspots; This is related to the conclusion of agreements among wireless services providers or special roaming brokers; 

· security in the transmission of data through protocols such as WEP (Wired Equivalent Privacy).

In recent years, a significant number of public Wireless LAN (WLAN) providers have appeared, providing services to public aggregation areas such as airports, hotels, conference centres, cafes, and restaurants, identifying the need for the creation of the necessary infrastructure through which they can achieve market penetration, thereby benefiting from the opportunities arising. It is estimated that over 100,000 hotspots will be operating worldwide within the next four years. 

A relatively low cost pilot action such as the above would make life easier for Greek and foreign professionals and individuals, providing them with Internet access during their journeys, while at the same time strengthening the country's infrastructures for the provision of quality services to those who visit Greece for business or leisure purposes. 

There are different business models for the provision of the above service, which are related to the location and the type of provider (Wireless ISP - WISP). For instance in the case of a mobile telephony provider or an ISP, the WLAN service may be provided on a subscription basis, complementary to the main subscription, or it may be provided free of charge, as an added value service improving the quality of the services provided (e.g. conference and meeting room services at hotels). Lastly, it can be provided through prepaid cards based on use. In any case, the provider must cover the operating expenses of the service (access and maintenance service costs), as well as continuous upgrading.

Proposal for integration may be submitted by private local development or management companies, as well as individuals in the event that the suggested coverage area is private. 

The main requirements for the integration of proposals during the evaluation procedure, are, among others:

1. the number of users that can take advantage of and benefit from the use of the WLAN service; in the event of private areas, such as commercial centres and leisure areas, this includes the number of customers/ users in possession of wireless devices; in the event of services in public areas such as airports, ports, railway stations, etc, this includes the number of persons that travel for business or leisure and are in possession of wireless devices; 

2. the total area of the space (sitting area) where users are likely to be, and space per user; indicative values for private areas, such as malls and leisure areas are 2 sq. m. per user, and a total surface area of over 50 sq. m. For public areas, such as airports and ports, an indicative value would be a total surface area of over 150 sq. m.

3. existence or non existence of a website providing information, on services in commercial centres and malls, information in airports, location based services in hotels, etc.;

4. existence of  or possibility of providing technical support and quality management and control procedures regarding the services provided; 

5. synergies with the initial implementation of fibre optic projects at regional level, as well as the more general assurance of economic and viable interconnection between wireless hotspots and backbone networks.

3. Subsidizing of demand for xDSL and LMDS

The third pilot action concerns the subsidizing of SMEs established in industrial areas, aiming to familiarize them with medium speed fixed wireless access broadband (xDSL) or LMDS services. Priority is given to fixed wireless access services, since they promise users access to the Internet at high speeds and competitive prices. 

Proposal for integration may be submitted by private local development or management companies, provided they guarantee the participation of at least 80 SMEs per point of development of xDSL or LMDS services.

Among others, the Contractor shall support all SMEs to be integrated so as to ensure the continuous and efficient use of the services provided. 

Integration of SMEs shall be effected by contractor companies which will address open invitations to the SMEs in their respective areas, and such integration shall take into account at least the following: 

1. the sums invested in IT and telecommunications in the previous fiscal year; 

2. the operation of an integrated information system meeting the company's needs; 

3. know-how and technical support in IT and telecommunications related issues;

4. the extent of familiarization in Internet issues and e-commerce practices.

NOTE: For more information and the latest version of project descriptions, visit the website at : http://www.broad-band.gr.

Annex C: Presentation of the consultation results

Telecommunications Services Providers

Broadband and applications

With regard to the views of providers on the nature of broadband, the broadband services they provide and their estimates of future demand for broadband services, questionnaire responses led to the following conclusions: 

· All providers agree on the way the BTF defined broadband, while at the same time 25% of providers believe that a lower limit of connection speed should also be set.

· At the moment about 40% of providers are not active in the broadband services sector. The rest have placed more emphasis and invested more on the Fast Internet and there is some activity (pilot or limited) in many other services;

· In the future, the Fast Internet continues being the main orientation, while, at the same time, a large proportion of providers aim to develop Voice, Audio and Video services, such as VoIP, Audio Streaming, VoD, Video Conference, Web TV.

· 45% of providers could not give a safe estimate of how long it would take for increased demand for broadband services, however the 2004-2006 period is considered critical, while a significant percentage (approximately 35%) considered 2004 to be the base year.

In addition, with regard to the difficulties that will be faced in the effort to meet demand for broadband services, the following worries were expressed:

· the extent to which the appropriate regulatory framework will be created, along with government initiatives for synergy and funding, as well as the creation of a cooperation spirit among providers;

· whether the price at which broadband services and appropriate equipment be made available be sufficiently low, given the significant investment required.

· whether there will be acceptance of and participation by the public in such services, possibly facilitated by the provision of mass content by government authorities.
Available infrastructure and its expansion

With regard to the technological infrastructures that have been developed and made available or used in the current provider networks, the results are: 

· for the time being three out of four providers have deployed some form of broadband technology; the rest are active mainly in the xDSL technology and wireless solutions (mainly LMDS);

· fibre optic networks are mainly being deployed by OTE (it provides FTTB at national level), while some providers undertake pilot activities on a limited scale (mainly Convergence in parts of Athens);

· most providers undertake related activities mainly in Athens and Thessaloniki - achieving a significant coverage of the population; 

· total percentage geographical coverage is provided mainly by OTE and OTEnet. A good percentage coverage is indicated by Vivodi and Vodafone; however, their figures include the possibility of providing coverage and are not estimates of the number of subscribers.

With regard to technological infrastructures the development and launch of which are being planned (by 2006), the results are: 

· there is a clear development of technologies; xDSL, Wireless, fibre optic;

· the two largest cities are covered to a great extent and by many providers, while significant expansion is taking place in the rest of Greece (6 providers, with main development by OTE, OTEnet, Vivodi, Intraconnect); 

· preference toward xDSL and LMDS remains, so that geographical coverage is achieved through these technologies; at the same time they are also being combined with optic technology (mainly for the backbone and distribution network);

· FTTB is being further developed by OTE throughout Greece, while some additional companies are becoming active mainly in Attica and Thessaloniki;

· mobile telephony companies have introduced UMTS technology by which means they cover mainly the Attica prefecture.

Business models and synergies

With regard to business models for the development of broadband and the willingness of providers to cooperate with each other and with the government (particularly the local authorities), the following observations were made: 

· one out of two providers believes that the government ought to grant financial aid (in the form of subsidies and/or tax incentives), while the creation of a healthy business model by means of determining clear activities and investment rules is considered a prerequisite;

· especially with regard to the expansion of infrastructures to remote areas, subsidies or co-financing are considered a necessity, while there is a positive attitude towards collaboration with local authorities;

· the importance of supporting views concerning the strengthening of demand for broadband services, initially from the public sector (mainly in education and health), while their further expansion may be achieved by training citizens in the new technologies;

· OTE, OTEnet, and Forthnet consider that the main responsibility of the government should be the development of broadband services in order to create a critical customer mass, which will instigate the creation of many alternative providers.

Regarding the perspectives for the creation of optic infrastructures and joint equipment facilities, the following views were expressed: 

· most providers have a positive attitude towards actions aimed at the joint creation of infrastructures (community broadband networks and condominium fibre), since they see them the means for the creation of infrastructure for transferring traffic from remote areas to the centre and mainly to the service provision infrastructures (servers); 

· certain providers believe that synergies should exist in support and development of infrastructures, rather than in co-ownership and co-exploitation;

· OTE, in general, appears indifferent towards such actions, counterproposing the use of broadband wireless networks and xDSL networks (copper), while it considers that if it receives government funding it will be able to provide universal broadband services;

· there is a positive attitude toward the operation of collocation facilities, with regard to which it is considered that they assist in the expansion of infrastructures, while views on whether they should be created by private or government entities are mixed;

· it is believed that the creation of multiple information exchanges will produce positive results, provided that these satisfy specific SLAs and that the terms for and benefits from the participation of providers in them are clear.

Regulatory framework for the development of broadband

The views of providers about the existing institutional framework related to broadband, as well as about the regulatory interventions that must take place for further assisting the market, led to the following conclusions: 

· for the time being there appear to be basic deficiencies in the procedures regarding licensing and rights-of-way for the installation of base stations (mobile telephony and LMDS) and the installation of fibre optics and copper wires;

· unbundled access to the local loop is still considered problematic since it encompasses deficiencies (such as non-liberation of FTTC), it proceeds very slowly (which is also due to lack of collaboration on the part of OTE), and prices, which are still very high;

· despite the fact that there is not much experience from the installation of network infrastructure through public areas, the relevant licences do not yet have the appropriate validity and related investments are not secure;

· participation in collocation facilities and information exchanges requires a clear regulatory framework for operation and terms of participation in such facilities; however, existing experience (mainly that of mobile telephony providers) is positive and shows that the cooperation of providers is possible.

Ministries
Current situation
In accordance with the responses of  ministry representatives to the Broadband Task Force questionnaire, each ministry, depending on its sector, has particular needs regarding the networking applications it already possesses or intends to develop. However, the existence of an information website is common to all. Lastly, intranets have been created in most ministries allowing the interconnection of dispersed agencies, which are usually of low speed, unless any given ministry participates in the pilot “SYZEFXIS” network.

The problems that most ministries have noted are: 

· slow connection;

· lack of content, as well as lack of appropriate internal structures for generating content;

· poor computer infrastructure and lack of specialized and adequately trained human resources.

In most ministries there is a general lack of specialization of existing staff in IT technologies, with only a few exceptions. In those ministries where wireless broadband infrastructures have been created, there is some suspicion about these infrastructures on the part of both the citizens and the ministry staff. It is considered that this situation is  the result of inadequate information.

Future plans for the development of services and infrastructures

In all ministries maximum priority is being given to the development of broadband infrastructures.

The services that are to be developed by almost all ministries are: 

· telecooperation/teleconference/tele-education services;

· provision of digital content services (digital maps, multimedia);

· electronic services for the citizen from those ministries that do not already provide them.

The above services are precisely the ones that are mostly requested by citizens and ministry employees, as has been noted by the IT departments of ministries. Almost all ministries stated that in order to provide such services, there is need for the upgrading of communication lines, increased network availability, and achievement of security over such networks. Within the scope of participation of ministries in the “SYZEFXIS” project, is a plan to upgrade internal networks. 

Comments on new practices & models

Almost all ministries agree that the development of broadband applications in less developed regions will contribute to their more general development, provided the following requirements are met:

· that they are accompanied by appropriate measures for promoting them among citizens;

· that they are developed in cooperation with local and regional government organizations, and that incentives are provided for private investment;

· that they be provided to citizens at a low cost;
· that they meet the real needs of citizens.

With regard to the further evolution of the “SYZEFXIS” network, only two opinions pointed to different directions, and these were either through exclusive outsourcing to private companies achieving maximum SLA, or remaining in the ownership of the public sector and cooperation with private entities. 

In addition, the opinions expressed about the ways in which the ministries should accomplish the development of broadband applications/services, are either that it should be done in cooperation with the private sector, or through synergies with the rest of the public sector and participation in joint actions.
With regard to the development of broadband applications in remote or less developed areas, the following comments were made: 
· agreement with the fact that the development of Community Broadband Networks can apply to Greece, provided that the areas are carefully selected and that there is a complete viability plan;
· all ministries expressed a wish to take part in such actions;
· there is need for central planning among ministries in the development of such actions in order to achieve cost reduction and better use of resources; the “SYZEFXIS” network was referred to as a typical example. 

Regulatory issues
With regard to rights-of-way and other regulatory issues, ministries did not provide any answers, although in some cases they have been faced with these kinds of issues.

Municipalities and prefectures

Current situation
With regard to the responses given by the prefectures and municipalities in the questionnaire regarding the current situation, the following were concluded: 

· all entities use the Internet for informing their citizens but do not extend this services; in very few cases are electronic application form services provided;

· most prefectures and municipalities connect to the Internet at speeds of up to 128 Kbps, while higher speeds (e.g. 2 Mbps) are noted only in areas such as Athens;

· Internet usage rates, as well as its level of penetration are low; there is also shortage of specialized staff;

· there is need for synergies and connection with the “SYZEFXIS” network, so that traffic is routed better through it;

· the municipalities and prefectures have not developed broadband services; moreover, in general citizens do not react to the installation of such infrastructures (e.g. antennas).

Future plans for the development of services & infrastructures
With regard to the plans for the development of broadband services and infrastructures, the following conclusions have been reached: 

· all entities consider the development of broadband an absolute necessity; there is unanimity in that top priority should be given to the development of broadband infrastructures and services; in addition, it is considered that all possible assistance towards that direction is necessary; 

· synergies with other entities, such as private telecommunications operators, ministries and universities/ technological educational institutes is considered necessary;

· the broadband infrastructures for which particular demand is soon anticipated are ADSL, LMDS, wireless networks in general, as well as the development of fibre optic networks (MAN and WAN);

· particular emphasis is placed on the provision of services such as e-learning, teleconferences, teleworking, digital content distribution, telemedicine, and citizen service. 

Comments on new practices & models
With regard to new practices and models, the following conclusions were reached: 
· the development of broadband infrastructures shall be the result of synergies among municipalities, prefectures, telecommunications organizations, and entities, education, research, health and public administration entities;
· broadband services shall cover areas such as education, research, health, public administration and tourism;
· the development of broadband services in less developed or remote areas, shall act as a drive and pole of attraction for business activities; moreover, it shall significantly improve the level of services provided to citizens;
· an important element is guaranteeing the viability of the broadband infrastructures to be developed; this should be assured through the creation of mixed schemes and the greatest possible extent of synergies among all involved parties;
· there shall be need to promote broadband services to citizens. In other words there is need for information and awareness raising among citizens about the technologies available and the ways that these can improve the quality of their lives.
Regulatory issues
Lastly, with regard to the institutional frameworks: 
· there is not much experience in installing network infrastructure through public areas and to date there are many occasions with the statutory framework has not been used;
· any licences for rights-of-way, have been granted to public utility or public organizations;
· passage of networks should be effectuated in a planned manner and in cooperation with other entities, in order to minimize disturbance and excavation/ rehabilitation works, especially in cities.
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� We interpret this target as the proportion of people connected to DSL-enabled exchanges. Not all of these will necessarily be within the operating range of the DSL service (typically 5km radius of the OTE exchange).


� Analysys model


� 	Although this model uses the terminology of wireline networks, it transcribes easily into wireless terminology, if the “cables” and ‘’ducts” layers are combined into a “physical infrastructure” layer.


� 	Although this model uses the terminology of wireline networks, it transcribes easily into wireless terminology, if the “cables2 and ‘’ducts” layers are combined into a “physical infrastructure”” layer.
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