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This article is mainly based on the concepts developed in the book “World Communications, a wholly new world”, published by “Le Monde Economique, International Publications”, on the occasion of the world telecommunications exhibition TELECOM 95, organized by the ITU in Geneva, Switzerland.





INTRODUCTION: A NEW WORLD !



	We live in a wholly new world, with completely new dimensions and new horizons, where the boundaries of technology and imagination have been stretched. A new infopower is shaping a new geography with new cultures, new markets, new players and new organizational structures.



	These words, depict a new and third revolution in the history of humankind: The Information Age - which leads back to a widespread distribution of sources of labor, production --and power -- all around the world, on any network.



	The first revolution was agricultural -- the second industrial -- the third informational, symbolized by the coalescence of the worlds of information technology (computers), communications (telephone) and media (television).



	These three revolutions have been characterized by three different instruments of power: land for the first revolution, capital for the second and knowledge for the third.



	Knowledge is an essential economic resource. The storage, transmission, and manipulation of vast quantities of information made possible by modern telecommunications and associated technologies provide a potent tool in seeking to create such new knowledge, and they are available to all -- not only manufacturing firms of any size, but also to individuals, governments and institutions of every kind, nationally and internationally.



	The fact that the tool is available to all does not, however, mean that each will be able to make equal use of it. But, happily, and from the very beginning, the telecommunication industry has been closely associated with certain values -- notably freedom of expression, reciprocity, and universal access, and the reconciliation of different interests, between groups, between public and private sectors, between nations.  Only, such reconciliation will not result without agreement on certain principles, certain standards and certain goals that are held in common and respected by all.



	The world is approaching a new millennium with bright hopes but also deep concerns. The global information society of the twenty-first century is beginning to take shape.  New vistas of human development are opening before us, presenting mankind with new possibilities for working, learning, and living in harmony under the guidance of our common ideals. At the same time, old problems are still with us, reappearing in new and strange forms.  Where will future jobs come from?  How can we close the widening gap between the information rich and the information poor?  What must be done to build a peaceful world based on mutual respect between peoples and tolerance of individual differences?



	As we face an unknown future, two things are certain.  The first is that the world of communications is being transformed by the convergence of telecommunications, broadcasting and information technology. The second is that this new technological complex -- the sensory organs, cerebral cortex, and central nervous system of the information society -- will have profound effects on global development and individual destiny.



	The changing world of communications will change the world, through communications.



2.	NEW DIMENSIONS, NEW HORIZONS:



	The world we live in is a wholly new world, with completely new dimensions and new horizons, where the boundaries of technology and imagination have been stretched. A new infopower is shaping a new geography with new cultures, new markets, new players and new organizational structures.



	As Christopher Columbus’ discovery of the New World opened up a new era of trade between Europe, the Americas and ultimately the rest of the world, telecommunications, 500 years later, are leading mankind into an unprecedented type of civilization. The impact of Columbus’ discovery on the peoples of the Old World and the New World was immense, and not all to the good. Vast sources of new wealth were discovered; new forms of economic, social and political organization were invented; and new ideas and new forms of cultural expression were created.  At the same time, a high price was paid. Cultures were destroyed;  people were annihilated, dislocated and cast into slavery; the ancient wisdom was lost.  



	The world is now on the brink of an equally profound and challenging transformation. The world order built up over the past few centuries on the foundation of autonomous nation states is being transformed, in all its dimensions.  Telecommunications have made it possible to develop global markets for goods, services, money and information. The rise of the global information economy has in turn transformed human life, nationally, regionally, locally, and within the family.  Today, everything is changing because of telecommunications -- be it the nature of work, relationships with people, media, messages and patterns of political life.



	A grandiose and silent revolution is taking place before our very eyes. It is, of course, a complex, multifaceted and dynamic revolution rather than a single momentous event.  Yes, it has to do with technology.  Yes, it has to do with market forces.  But, perhaps, most important of all, it has to do with attitudes. A decade ago, new technologies and market forces were causing governments in the USA, UK, Japan to rethink the role of the state.  The need to control public spending, and the seeming  inability of state-controlled industries to innovate and respond to the needs of the marketplace prompted a wave of privatization and the introduction of competition in traditional state-controlled industries.  Now, those forces are apparent throughout the world.



	The revolution in technology, markets and attitudes, fueled by greater awareness brought about by communication, is rapidly bringing into reality the global economy which has been talked about for so long.  The revolution in attitudes is, perhaps, the most fundamental of all, and it can best be characterized by the term “empowerment”.  Communication and information have enabled peoples around the world to compare and contrast their situations as never before.  People expect more and more and it is becoming harder to deny them.  The new infopower is shaping the society “globally” the world over.



          The notion that we are now living in a global society, as distinct from a world composed of independent peoples organized in sovereign nations is relatively new way of thinking. The meaning we now attach so easily to the word “global” was unknown 100 years ago.



          The notion that we are now living in a global society is actually a hybrid, the product of three distinct ideas concerning the role of telecommunications, computer and information in society.�

�

��	The first key idea is that largely as a result of developments in telecommunications technology, the world has entered a global era in which our primary frame of reference is -- or should be -- the world as a whole rather than family, tribe, culture, religion, or nation.

	The second key idea  is that we are living in an “information economy” in which the production, processing and distribution of information has become a very important economic activity in its own right.

	The third key idea is that as a result of developments in computer technology, there is no reason in principle why intelligent machines cannot carry out activities previously reserved for human beings, and perform them at least as well if not better than their human counterparts.



	In the 1970s, strands from these and other streams of thought began to be woven together into general theories of social transformation written from various points of view, and aimed at different audiences.



	In the 1980s, grand theoretical speculation of this kind was cut short by practical realities.  Technology had developed to the point where lofty vision was becoming practical reality, and where hardware and software were being developed and applied much more rapidly than social or political theory.



	By the beginning of the 1990s, the previously obscure notion that the world had become a “global information economy” had become commonplace among business and political elite, many of whom experienced it as a daily reality, not only at work but in their leisure time too, through the influence of the increasingly global mass media.



3-	STRATEGIC ALLIANCES:



	There is an “unprecedented interest in telecommunications at the highest decision-making levels”  said André LeBel, President and CEO of Teleglobe Canada, in accepting, on the 7 July  1995, in Geneva, the chairmanship of the World Telecommunications Advisory Board which provides strategic advice to the ITU. We are already witnessing a growing variety of strategic alliances across the globe, aiming at restructuring and integrating the telecommunication industry, both horizontally and vertically.



	Striking recent examples (in that moment) of these new patterns of partnership are the agreement announced on Monday 31 July 1995 by Walt Disney Co. to acquire broadcast powerhouse Capital Cities/ABC Inc. and the preliminary accord signed on the Thursday 3 August 1995 by IBM Corp. and Italy’s STET to merge their venture and signaling that they are looking for other partners.



	Telecommunication consortia are emerging worldwide and according to Mr. Robert E. Allen, chairman of AT&T,  “in the global information industry, the 1990s will be to business what the Congress of Vienna was to European politics almost 200 years ago -- a laboratory for complex strategic alliances. But there’s an important difference. The information industry alliances have to be more than a handful of powerful leaders carving up territory. We need alliances among corporations and governments that are driven by the needs of customers. We don’t need cartels, we need alliances among like-minded companies who realize that affordable access to information technology is a key to economic growth for every country.



	As a result of the globally changing structure of telecommunications market, it has become the conventional wisdom, especially within the telecommunication services industry that, over time, there will be a shake-out of the number of major players.



	Three scenarios were summarized in the ITU World Telecommunications Development Report (1994) as below. In practice they are not incompatible and all three might co-exist in different parts of the industry or in different regions of the world. All three scenarios would provide logical outcomes from the processes of globalization and it would be possible to make a transition from one stage to another.



	Scenario No 1: Market rationalization combined with globalization.

	a) Characteristics: A handful of global telecommunication services companies come to dominate the industry.  They gain market position through mergers and acquisitions, and form alliances with a secondary tier of smaller players specialized on one country or one market sector.

	b) Assumptions: Economies of scale and scope are main driving factors meaning that only a few players can achieve sufficient scale to offer a full range of services across the globe. Ownership of global cable network and/ or satellite system is vital.

	c) Similar industries: Telecom switch manufacturing, automobiles, chemicals, soft drinks.



	Scenario No 2: Continuing status quo with national carriers dominant in home market.

	a) Characteristics: Most of the major countries retain a national carrier with majority ownership. Some competition and foreign ownership in marginal areas such as mobile, satellite or Value Added Networks.

	b) Assumptions: National sovereignty is the dominant factor based on concerns of national security and industrial policy.

	c) Similar industries: The railway industry, the airline industry, the postal services.



	Scenario No 3: Multiple and diverse players entering fragmented telecom market.

	a) Characteristics: High levels of market entry in fields such as mobile communications, data communications and multimedia to challenge fixed-link Public Telecommunication Operators (PTOs). Competition between different technologies. Fragmentation of telecommunications industry into a series of technology-specific and regional markets.

	b) Assumptions: Rapid technological change reduces economies of scale permitting firms on other industries (computer, entertainment, etc.) to invest in telecommunications. Traditional PTOs hold declining share of growing market and face competition from companies with alternative technology platforms (radio, satellite, cable TV).

	c) Similar industries: Industries experiencing rapid technological change such as computer industry in the early 1980s, pharmaceutical industry, biotechnology.



	For the ITU and its World Telecommunication Policy Forum, the key priorities in the 1995-1999 timeframe are the strategic alliances that need to be set up with other international and regional organizations with an important influence on the development of telecommunications. At the international level cooperation with the new WTO, OECD, the World Bank and UNESCO should be a priority.



	The Kyoto Conference opened up new horizons. In responding to the changing roles and needs of governments and the global communications industry, the Spirit of Kyoto recognized that the barriers and boundaries of the past are fast disappearing.



	The liberalization of international trade in services, the rise of foreign direct investment and the forgoing of inter-firm alliances has created a new set of global players in the international telecommunication market.



4- 	INTERNATIONAL INFORMATION INFRASTRUCTURE:



	What is an International Information Infrastructure?  As with any concept for a product or service which does not yet exist, there are several competing definitions for what the International Information Infrastructure (the triple III) should be:



At one level it is seen as a high performance computer network which will facilitate high speed data access and retrieval. In this model, the INTERNET is sometimes seen as the precursor for the International Information Infrastructure. If the INTERNET can be successfully extended from the academic and scientific research communities it currently serves to a broader commercial marketplace, and if this process could be achieved without losing the openness and innovation that have been a critical part of the Internet’s success, then perhaps the INTERNET could form the basis for a new model of network development.

An alternative definition is a multimedia network for which the primary use will be for conveying datastreams in conjunction with data, text and voice. According to this vision, many of the potential applications will be in the entertainment, education and health care as well as the business market.

A third definition is a medium for interactive television, in which it is the intelligent television set rather than the home computer or the videophone which is the main communication channel. The battle for the television set-top is likely to be every bit as dynamic as the battle for the desktop over the coming years as different technological solutions are proposed to help consumers cope with a rich diet of new television channels, video-on-demand, home shopping and other services.  Teenagers playing video games could be using the network alongside multinational corporations holding video-conferences.

	

It is not surprising that these three visions of what the International Information Infrastructure should become come from different parts of the information industry as it currently exists: the computer industry, the telecommunications industry and the broadcasting industry.  But the beauty of modern technology is that a single network of networks can, in theory, accommodate each of these different applications.



	There are certain common elements to each definition: 



The network will be digital.

The obstacle of scarcity will be largely overcome, at least in the industrialized nations.

The new services offered will be personal

The driving forces behind network evolution are technological change and innovative corporate strategies.

The regulator needs to create the right environment to encourage investment and to achieve certain public interest goals.



	These five principles: internationalism, universalism, regulatory symmetry, regulatory independence and open access, are becoming the cornerstone of international regulation



5-	THE INTERNET NETWORK:



	The INTERNET is a global network of networks enabling computers of all kinds to directly and transparently communicate and share services throughout much of the world. Because  the INTERNET is an enormously valuable, enabling capability for so many people and organizations, it also constitutes a shared global resource of information, knowledge and means of collaboration.



	About the INTERNET: Each of more than 90 countries has one or more backbone public INTERNET which are connected to each other through a variety of global arrangements. At local levels, there are tens of thousands of organizations of every conceivable kind that have built their own enterprise INTERNET and connected them to national INTERNET public backbones. Most of the networks are operated by organizations that either provide INTERNET access to international staff or specialize in providing widespread public access to end-users. 



	There are basically four kinds of access provided:



network access where a user network ranging from a small LAN to a global WAN is permanently connected;

host access where end-users connect their computers to become part of the INTERNET;

terminal access where end-users connect to a host computer which is directly connected to the INTERNET. The computer terminal itself is not directly connected;

gateway access where an email system or other kind of computer network is connected so as to pass messages or files back and forth to the global INTERNET.



	The latter is the kind of service provided by nearly every public Email service provider to millions of people. Increasingly, new access providers are starting to offer INTERNET host access and an array of other services for computers that range from PCs to a mainframes. There are now more than 30,000 networks interconnected by the global INTERNET which is literally collectively owned by thousands of private commercial and public organizations. The global international organization for INTERNET coordination and cooperation is the INTERNET Society.



	Size of the INTERNET: At April 1994, the INTERNET consisted of more than 50,000 networks in 90 countries. Gateways that allow at least Email connectivity extend this reach to 160 countries. At the beginning of 1995, 4.8 million computers were connected - encompassing at least 30 million users.  Network growth continues at around 10 percent per month and is expected to swell more than 100 million machines in five years, 1995-2000.



	INTERNET Capabilities: INTERNET access is provided over almost any medium from simple telephone dial-up to satellites or extremely high speed optical fiber connections.  INTERNET services number in the hundreds, and depend upon a combination of the access computer software and the available bandwidth.  The most common services are simple file transfers, Email, and a new multimedia information platform called the World Wide Web.



	The future: The INTERNET today is growing exponentially worldwide.  Simple easy-to-use software and inexpensive access to the general public over nearly every telecommunications medium are becoming widely available. Almost every conceivable use is underway or being envisioned.  The Internet’s future rests with the global INTERNET community and the INTERNET Society - established in 1992 as the International Organization for coordination and cooperation of the INTERNET and its technologies and applications.



6- TRENDS IN TELECOMMUNICATIONS SERVICES, NETWORKS AND TECHNOLOGIES:



	Telecommunications services, networks and technologies have been advancing together, influencing one another as shown on this NTT diagram. During 80’s, new paradigms of telecommunications were investigated, resulting today in the development of the most promising new technologies such as the ATM and the ISDN.



   �





EXPANSION OF BROADBAND COMMUNICATIONS





Event/Process�Recent or likely date/ place.�Significance��Full merger between a major public telecommunication operator and a major cable TV operator�Bell Atlantic/TCI merger, United States, subsequently aborted.�Corporate convergence between the telecommunications and broadcasting sectors promoting cross-sectoral ownership and cross-sectoral service provision. The joint development of new services could create considerable synergy��Merger between a telephone company and a film/television studio�United States, 1994/95�If telephone companies are to provide entertainment services on a commercial basis, they will need to control the software (films, television programs) that customers want. Telephone companies will increasingly become suppliers of content as well as carriage. An important step will be the progressive lifting of restrictions on cross ownership and cross-sectoral service provision in North American markets.��First commercial provision of full-motion video via conventional telephone lines�North America, early 1995�If video signals can be provided over conventional (cooper, twisted pair) telephone lines, then telephone companies can provide video-on-demand and other entertainment services without needing to re-cable the local loop. PT)s will enter the broadcast entertainment market in competition with cable television companies.��Commercial development of a switch able to handle all the simultaneous telephone calls from a medium-sized country�Europe, 1995�Developments in ATM switching and transmission promise to change radically traditional network architectures, moving away from the need for multiple smaller switches to just a few large switches. This should substantially reduce prices and make technological change easier to implement.��Launch of 500 channel satellite television service.�USA 1997, rapidly followed by other regions�Historically, bandwidth has been the limiting factor on the number of television channels that can be transmitted over the air and over cable. New advances in data compression and the move to digital broadcast technology will substantially reduce these limitations. Entertainment companies will move from scheduling to multi-casting to compete with telephone companies offering video-on-demand.��The number of users of public electronic mail networks (INTERNET-based) exceeds the number of fax terminals for the first time.�Globally, 1997�At current growth rates, INTERNET will overtake fax as a medium for information transfer in terms of volume of traffic in 1995 and in terms of number of users in 1997 but will not exceed facsimile in terms of revenue until well into the next century. The INTERNET is introducing a whole new philosophy for information exchange.��Development of full motion video-conferencing and/or video-telephony terminals for under US$ 1,500--�Japan, 1997�The development of the market for video communications has been hindered up to now by the high cost of equipment which has meant that it has to be offered as a centralized facility. Once the price falls below a certain level, it should be possible to offer the service in a distributed manner both to the business and to the residential market.��A telephone company offers free national telephone calls for a fixed monthly subscription charge.�Scandinavia, 1998�As the telecommunications industry heads towards over-capacity in the developed countries, usage-based tariff patterns will gradually be replaced by flat-rate calling plans. This already happens in Hong Kong and a few other small states. Flat-rate tariffing will be an essential element of PTO strategies for competing with mobile services and generating new demand.��





�WIRELESS MOBILE COMMUNICATIONS:



Event/Process�Recent or likely date/ place.�Significance��A major long-distance and international carrier combines with a major cellular radio company.�USA, summer 1993, take-over of McCaw Cellular by AT&T�Effective bypass of the local loop which creates a new type of network based on radio for local access and fibber for long-distance and international access.��World’s first commercial Personal Communications Service (PCS) opens.�United Kingdom, autumn 1993, launch of Mercury One-2-One�New micro-cellular technology with pocket-sized handsets using spectrum in a higher frequency range promises to provide new impetus to mobile industry growth, particularly in the residential market.��Credit card-sized radio data/fax modems commercially available for under US$ 150 each.�USA, late 1994�The new generation of Personal Digital Assistants (PDAs) being developed by Apple, Casio and others will depend on radio-based communication. PDAs could become the walkman of the 1990s.��First multi-standard digital cellular telephone handset able to be used in North America, Asia and Europe�Japan, late 1995�At present, roaming is limited in practical terms to those countries that use either the Nordic Mobile Telephone (NMT) or GSM standards. A multi-standard handset would greatly increase the usefulness of mobilephones for business travelers.��Successful auction of spectrum for PCS in the USA sets off chain reaction in other countries as governments seek to raise money through sale.�Worldwide, 1996 onwards.�The policy of auctioning spectrum either directly or through the sale of licenses was initiated in New Zealand and has now been emulated in a number of countries including the United Kingdom (for commercial television) and in Poland and Greece (for cellular television licenses). Once the USA sale goes ahead, many other countries will follow. This should create a more open market for market entry in mobile services and lead to the emergence of global players.��Mobile service revenues exceed revenues from the fixed-link network in a country for the first time.�Middle East, 1996�Mobile service revenues on average contribute around 5 per cent of total telecommunications revenue at present. However, this is much higher in some countries and is rising in all countries. Mobile service revenues could provide most of the future revenue growth in the telecommunications industry.��Basket of tariffs for mobile service is lower than for fixed services in a country for the first time.�Scandinavia, 1997�Mobile service tariffs are, on average 3.5 times higher than fixed-link services at present due to interconnection charges, high start-up costs and lack of competition. In the long run, mobile service charges should be comparable or lower than fixed-link services. Real price competition will convert mobile communications into a genuine mass market.��Mobile service subscribers exceed fixed-link subscribers in a country for the first time�South East Asia, 1998�In countries where the fixed-link network is poorly developed and where there are long waiting lists, mobile service is being used as a substitute for fixed-link connections.��First commercially available global mobile satellite service for handhold terminals for under US$ 3 per call.�Globally, 1999/2000�Satellite services are currently available via portable satellite antenna (e.g. INMARSAT C) but they are expensive and heavy. The new global mobile personal satellite services being planned such as IRIDIUM, Globalstar or INMARSAT’s Project 21 could be operational before the end of the century. These services will inevitably compete with existing terrestrial networks.��

NATIONAL PLANS TO BRING IN THE INFORMATION SOCIETY:





Country �Goal�Target dates�Comments��USA: National Information Infrastructure�To create “a seamless” web of communications networks, computers, databases, and consumer electronics that will put vast amounts of information at users fingertips.�2000- all schools, hospitals, clinics, and libraries connected through a private-public sector partnership�Telecom Bill - open local, long distance and television markets to competition; and lift cabletelco ban.

Advisory Council: representatives of the private sector and state and local governments.��Canada: Information and Communication Infrastructure�To build a highway in Canada, by Canadians, for Canadians.�1999- all research and educational communities connected�Policy considerations: to remove barriers to interconnection and interoperability of cable and telephone networks so that all have full access to the facilities.

Advisory Process- An advisory council has been established.��Japan: Info - communications Infrastructure�To create a comprehensive entity that encompasses network infra-structure, terminals, software applications, human resources, public and private info-communication systems, as well as social values and lifestyles related to the information-oriented society.�2000- 20% of population covered;

2005- 60% of population covered;

2010- nation-wide network completed and 100% of population covered.�Tariff system and services, enhancing universal service, the convergence of telecommunications and broadcasting, etc. are being studied.

Government Funding.��Singapore: IT2000- the intelligent island.�To create the first developed city of distinction in the tropics, a city of gracious living and a cultured society.�1997- fiber to the curb.�Advisory Process- A National IT Committee has been created which includes regulators, university and industry representatives. The National Computer Board spearheads the IT2000 plan while the Telecommunications Authority of Singapore (TAS) is responsible for regulation and promoting of technologies and services.��Korea: Super-high speed information network plan.�To build an information society which consists of a well developed information, telecommunications and multimedia industry; an improved quality of life; and increased national competitiveness�1997- all major cities and major organizations connected; fiber to the office

2002- fiber to the curb

2015- fiber to the home�Government Funding.��China:�To construct a National Economy Information Network to provide a common communication platform to link up and network the nation-wide information resources and applications.�To install 80 million phone lines by the end of the century����

European Union: The European Information Infrastructure�To bring about the information society by opening up to competition infrastructures and services still in the monopoly area�All services and infrastructure open to competition by 1998�- maintaining universal service

- ensuring fair competition

Advisory process - EC Green Paper parts one and two set the debate for discussion. ��?????.....�����



TRENDS IN MAJOR TELECOM TECHNOLOGIES:



Technology�1984

(Maitland report)�1994

(World Telecom. Development Conference)�2004

(Medium-term outlook)��Transmission�Copper-based systems are predominant. Some fibber and microwave in inter-exchange networks. Use of satellite systems for most international routes.�Hybrid cooper/ fibber systems with increasing use of fibber in inter-exchange networks. Extensive use of Local Area Networks. Limited use of fibber in local loop and in cable television and backbone networks.�Increasing spread of fibber which is now dominant in inter-exchange networks and is technology of choice for new connections in local loop. Increasing use of radio-based access, including connection fixed-cellular in rural areas.��Switching systems�Mainly semi-automatic electronic exchanges with some manual systems still in use. Digital systems first appearing on market. Data switches used for private networks.�Digital systems used in inter-exchange networks with increasing proportion of subscriber lines connected to digital exchanges. Extensive use of bridges/ routers to link LANs and WANs. Some limited use of narrowband ISDN. ATM switches appearing on market.�Most networks are fully digital. ATM used extensively in inter-exchange networks and local area networks. Optical switching beginning to appear in the market. Fewer switches of much higher capacity with most intelligence decentralized to terminals.��Mobile�Mainly non-cellular systems using High Frequency (HF) radio technology. Some use of cellular in Nordic countries. Mobile networks mainly low capacity, closed-user group or military networks�Analog cellular radio is dominant technology together with one-way radio-paging. Digital cellular systems and PCS appearing on market. Some use of other cordless technologies�Digital cellular radio and PCS is dominant technology. Mobile communication via satellite used in some countries to bypass operators or to provide service in remote areas.��Data/text communication�Telex still dominant technology but a number of emerging rivals including videotex, teletex, fax and public e-mail.  X.25 replacing circuit-switched networks for data communications�Group 3 fax is dominant technology in business with INTERNET use growing in academic and scientific communities.  X.25 still dominant but challenged by frame relay and other protocols. Videotex restricted to specific national markets.

�Digital fax dominant for business with growing use of personal fax and computer-to-computer fax. INTERNET privatized and competing with other parallel systems. ATM used extensively for data communications.��Broadband communication�Limited availability of medium-speed (56/64 kbit/s) leased lines in OECD countries. Some use of microwave.�Widescale availability of medium-speed leased lines. Good access to high-speed (1.5/2.0 Mbit/s) lines in OECD countries. Pilot fibber deployment trials for provision of broadcast and interactive video services.�Widescale availability of different line speeds up to and beyond 155Mbit/s. Extensive use of data compression technology. Network operators supply a full range of video and image-based services where regulations permit.��Note:

The summary is intended to be indicative of the main trends, not exhaustive of all trends or all countries.

Glossary:

X.25:  Packet-switching standard                                             LAN:  Local Area Network

ATM: Asynchronous Transfer Mode.                                        WAN: Wide Area Network.

PCS: Personal Communications Services��


7- NEW AREAS: TELEMEDICINE AND TELE-EDUCATION:



7.1- TELEMEDICINE:



	Medical attention through televideo is gaining momentum in the US.  Through interactive application of information technology to medicine, has been created the telemedicine, which permits the transfer of medical images, including full-motion video, from one location to another.



	“Telemedicine is the practice of medical care using interactive audio, visual and data communications; this includes medical care delivery, consultation, diagnosis and treatment, as well as education and the transfer of medical data” . This definition is adopted by the WHO advisor on informatics in the international fora.



	Telemedicine, a term  now currently adopted over the past four years within the World Health Organization, includes medical care delivery, consultation, diagnosis and treatment, as well as education and the transfer of medical data. How is that in practice?



	It could be exemplified by these three scenarios. The practice of telemedicine could be between a physician and a patient, or between a physician and a health worker, or between two or more physicians. Telemedicine could enable a physician to look after a patient who is remotely located, for example at home or in another country.



7.2- TELE-EDUCATION:



	Educational applications revolve around two scenarios: home study and virtual classrooms.



	In the first scenario on-line access provides interactive multimedia learning as well as access to reference and other information available on the INTERNET.



	Virtual classrooms use enhanced videoconferencig to connect students to teachers; as well as communication between micro-computers.

�

	This digital classroom involves an instructor controlling multiple local and remote videocameras. The signals include data, voice and video. The students could have individual videoready Pcs as well as a large projection screen in the classroom that shows multiple images of the professor as well as other classrooms or images the instructor may want to show such as a transparency-like presentation, television broadcast and instructional videodisk.



	The ITU has already its VIRTUAL TRAINING CENTER available in the World Wide Web of INTERNET.



8.- CONCLUSIONS: HUMAN VALUES, AND THE HUMAN RESOURCES:



	What concepts and values should guide telecommunications policy and shape the future that await us in the twenty-first century is the fundamental question we must face.



	FIRST: How will the communication networks of the future differ from those of the past?  To begin with, there is widespread agreement on the technical aspects of this question: the networks of the future will be digital. They will be intelligent. They will be defined and controlled by software. They will offer high transmission capacity and flexible bandwidth. They will have open architectures so that they can be easily accessed and interconnected.



	SECOND: There is also consensus on how the communication services provided by these networks will differ from traditional services. They will convey information from every possible source - by putting us in touch with other human beings, by tapping the world’s rapidly expanding reservoirs of electronically stored information, by sensing what is happening in natural and man-made environments. The services provided by the networks of the future will be personal, tailored to the needs of individual users. They will allow us to interact with other information sources - whether they are people, databanks or environment sensors - in ways not previously possible. And they will be mobile, available any time and in any place.



	THIRD: there is also a widely shared vision of how these networks and services will be applied.  In addition to providing an almost unimaginable range of business and entertainment services in response to market demands, it is widely assumed that education, health care and other public services will be provided by communication networks.



	VALUES: When it comes to content services, whether one-way or two-way, the last thing any of us should want is to see power concentrated in a few hands - whether they are the hands of government or the hands of the private sector.  We should use communications and information technology to bolster the values that underlie democratic societies.



	All of us have a goal - to participate in developing communication systems for the future - with a moral compass that should point us toward paths that maximize values such as universal access, the right to communicate and diversity of expression.



	HUMAN RESOURCES: the role played by human resources in telecommunications entities is vital for enterprises to be competitive and capable of managing the change described in this document. Those in charge of management and development of human resources must play a key role in the enterprises, by participating in all the strategic decisions that define the main direction to be followed by the entity, and must take the necessary steps for their entity to become a learning entity where there is creativity, innovation, update of knowledge and capabilities, and motivation available to all employees. OTHERWISE, THE ENTERPRISE IS BOUND TO FAIL, NO MATTER THE TECHNOLOGY AVAILABLE.
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