- 13 -

ITU-D/1/185(Rev.1)-E

	[image: image1.wmf]
	INTERNATIONAL TELECOMMUNICATION UNION
	

	
	TELECOMMUNICATION
DEVELOPMENT BUREAU

ITU-D STUDY GROUPS
	Document 1/185(Rev.1)-E
24 October 2001
Original: English

	
FOURTH MEETING OF STUDY GROUP 1: CARACAS (VENEZUELA), 3 - 7 SEPTEMBER 2001
FOURTH MEETING OF STUDY GROUP 2: CARACAS (VENEZUELA), 10 - 14 SEPTEMBER 2001


Question 13/1: 
Promotion of infrastructure and use of the Internet in developing countries

STUDY GROUP 1
SOURCE:
ASSOCIATE RAPPORTEUR FOR QUESTION 13/1

TITLE:
FINAL REPORT ON ITU-D QUESTION 13/1: PROMOTION OF INFRASTRUCTURE AND USE OF THE INTERNET IN DEVELOPING COUNTRIES

________

Abstract: 

The definition of Question 13/1 was originally composed of five parts. The Study Group 1 meeting in September 2000 decided to separate Part IV (Use of the Internet) and Part V (Local content and empowerment) and prepare these for publication. These parts are under publication. 

This contribution covers the remaining parts of the Report. 

The purpose of this contribution is to draft a set of guidelines and recommendations to help government officials and other policy-makers develop telecommunications regulations and policies that will promote Internet infrastructure development in developing and least developed countries. The guidelines presented here are not meant to be exhaustive, but rather to serve as a starting point for countries interested in building out their Internet infrastructure. It is important to note that the suggestions presented in this document are not prerequisites or requirements for increasing Internet access and use. Several developing countries have made progress and will continue to make progress without meeting all of the guidelines presented. Generally, however, the implementation of these guidelines is likely to facilitate and speed up Internet development.  

Question 13/1 has evolved since its origin at the 1998 World Telecommunication Development Conference in Malta; therefore this report first gives a brief history of the question to provide some context. Three sections follow this – one for each of the three tasks identified by Study Group 1 for the Rapporteur’s Group on question 13/1 to complete. An appendix also is provided that identifies additional resources for further information, as this report builds upon work and case studies undertaken by several organizations, including the International Telecommunication Union (ITU).
QUESTION HISTORY

In September 1998, at the plenary meeting in Geneva, Switzerland of ITU-D Study Group 1, it was decided that a Focus Group would study certain aspects of Question 13/1 "Promotion of Infrastructure and Use of the Internet in Developing Countries” for a period of at least one year. In December 1998, the Focus Group met in Bonn, Germany to approve a draft outline for a report on Question 13/1. In August 1999, the Focus Group completed a partial draft report and submitted this draft to Study Group 1 during the September 1999 Study Group 1 meeting in Geneva, Switzerland. The Focus Group continued to work throughout the remainder of 1999 and the first half of 2000 to complete the report.

In September 2000, at the Study Group 1 meeting in Geneva, Switzerland, Study Group 1 decided to (1) publish sections IV and V of the Focus Group’s report, which had been contributed by UNESCO
 and (2) terminate the mandate of the Focus Group on Question 13/1. It was agreed, however, that a Rapporteur’s Group would complete the study of this question by completing three tasks. The three tasks are listed below. 

TASK 1:
Develop a set of guidelines for government officials to use in creating a policy environment that fosters development of Internet infrastructure.

TASK 2:
Identify the technological options available to achieve Internet build out, and prepare a technology neutral guide to options for Internet build out.

TASK 3:
Determine how to best build human capacity for technical expertise in the private sector and among developing country officials.

______________________________________________________________________________

TASK 1:  GUIDELINES FOR CREATING A POLICY ENVIRONMENT THAT FOSTERS THE DEVELOPMENT OF INTERNET INFRASTRUCTURE 

Based on several international case studies, the Rapporteur’s Group attempted to identify the policy guidelines and recommendations deemed to be the most important for fostering the promotion of Internet infrastructure build out and use of the Internet in developing countries. The assumption of this report is that basic telecommunications capabilities are the infrastructure foundation necessary to provide Internet applications, including entrepreneurial applications such as e‑commerce and development-oriented applications of educational, governmental and other public service institutions. Therefore, telecommunications regulatory policies can have a direct impact on the development of the Internet. The infrastructure and value added services provided by the Internet service sector are also very important elements in fostering development and use of the Internet.  As opposed to the telecommunications industry, which is almost entirely a commercial sector, the Internet service sector is composed of both commercial and not-for-profit providers.  Experience indicates that, in both of the above mentioned sectors, competition and privatization:

· Spurs the development of affordable basic telecommunications infrastructure to support Internet services and e‑commerce applications;

· Stimulates innovation;

· Promotes customer choice; and,

· Encourages market-based pricing, improving affordability.  

Both developed and developing countries with the highest levels of Internet infrastructure build out have one common characteristic: they have replaced monopoly telecommunications regimes with competitive telecommunications models, through the adoption of pro-competitive policies that eliminate barriers to entry and foster a market driven environment.  These market-driven environments attract investment funds for these sectors.  The most successful examples also have taken care to ensure that investment in local access infrastructure (the “last mile”) occurs at a pace that expands access to basic services, where such access is lacking.

Another characteristic of successful Internet build-out is effective collaboration between the telecommunication industry and the Internet community of service providers and users which plays an essential role in the development of connecting user networks and infrastructures, and of Internet applications, technologies and standards.  Within the Internet community, public service institutions (educational and other social service institutions, government at all levels, civil society organizations) have a special role in research, education and investment for development of the Internet, as well as in the cultivation and promotion of the future Information Society.

Guidelines

1.
Infrastructure for Internet Access:  A common feature among most of the Internet users around the world today is that they rely on the same method to access the Internet: they use dial-up service via a personal computer equipped with a device (e.g., modem, Integrated Services Digital Network (ISDN) card, etc.) that connects through a public telecommunications network access line to reach an Internet Service Provider ("ISP").  Another critical element of access is the leased lines, which constitute the basic network infrastructure of Internet backbone service providers, commercial, and public service ISPs and major user organizations that in turn serve millions of end-users.  Policy-makers/regulators seeking to increase Internet infrastructure build out and use should adopt policies that promote widespread Internet access.  The following guidelines and recommendations aim to achieve this goal:

· Leased lines of telecommunications network operators should be available to all entrants and users at reasonable cost.

· Telecommunications access charges for direct dial‑up connections should be affordable and ideally should not exceed the cost of a local telephone call.

· International network policies should permit submarine cable operators to obtain backhaul from other facilities owners at competitive rates and conditions and allow submarine cable operators to construct and operate their own facilities, as necessary.

· Satellite interconnection between ISPs should be promoted through liberalized satellite services and antenna licensing procedures.
· Network providers should be allowed to sell capacity directly to Internet service providers on terms and conditions similar to those offered to their own wholesale customers.

· Policies to lower custom tariffs and taxes on computers, Internet access devices and telecommunications equipment should be implemented.

· Policies to promote and attract private investment in telecommunications and Internet infrastructure should be implemented. 

2. Independent Regulatory Decision Making: The conventional wisdom is that the decision making authority of the regulator should be separate from the body charged with making broad telecommunications policy decisions.  This is not only because an independent regulatory decision making process promotes consistency, predictability, and transparency by allowing objective decision making, but also because of the extensive detail and expertise involved in regulatory review and oversight.  Even though the regulators’ decisions will have policy implications, this body should have an independent role in making and implementing regulatory decisions.  However, the body responsible for making broad policy decisions should determine the breadth and scope of this role.  For this reason, the following guidelines and recommendations are made.  The Regulatory Authority should:

· Be separate from, and not accountable to, any supplier of basic telecommunications services.

· Use procedures and make decisions that are impartial with respect to all market participants.

· Have powers that are explicit and clear in the area of rulemaking, adjudication and enforcement.

· Be provided with sufficient personnel and budgetary resources.

· Have sole regulatory jurisdiction consistent with the breadth and scope of its role.  In cases where there may be conjoint authority with other entities, such as a competition commission, a clear division of responsibilities must be documented for the industry to prevent “forum shopping”.

3.
Competitive Environment for Telecommunications Services: A competitive telecommunications environment allows for competition among national service providers and/or foreign service providers.  Experience around the world reveals that competitive telecommunications models have been adopted to attract capital investment for telecommunications and Internet infrastructure build out.  It also is evident that policy-makers/regulators have successfully introduced a competitive model by ensuring that appropriate regulatory safeguards are adopted.  These safeguard guidelines and recommendations include the following:

· Governments should promote policies that facilitate competition.  Anti-competitive conduct, especially by providers that are dominant with respect to particular markets, is especially harmful to progress. 

· Regulations should be adopted to effectively curb telecommunications providers from engaging in anti-competitive conduct when there is evidence of abuse of power.  Such regulations should include provisions for monitoring and enforcement.  

· Interconnection policies for telecommunications should be adopted to ensure that competitive providers are able to connect to the PSTN in a fair and timely manner.

· Governments should allow investment in multiple carriers and Internet service providers to stimulate further build out and lower prices for business and consumer access.

4.
Telecommunications Licensing System: Licensing models aim to develop a system to decide who should control and use networks; what qualifications are necessary before authorization for use is granted; who is responsible for granting such authority; how licensing decisions will be made, especially when there are multiple requests for use of the same resources; and, what restrictions will be imposed.   There are three themes present in the majority of licensing models around the world: (1) ensuring the availability of public telecommunications services; (2) fostering telecommunications infrastructure development; and (3) overseeing and monitoring competitive entry and preventing anti-competitive conduct.  Review of international case studies reveals that there are multiple licensing models used around the world.  In fact, some countries only license telecommunications providers, but not Internet service providers, while others license both.  The following guidelines and recommendations have proved effective to attract investment and maintain a competitive telecommunications environment:

· Licensing conditions should be published. 

· Licensing procedures should be transparent.  

· Procedures adopted should be minimal and expedient. 

· Fees should be proportionate and based on market principles.

5.
Interconnection for Telecommunications Services: Interconnection is the framework of legal, technical and economic arrangements between telecommunications network operators that permits customers to communicate with each other through interconnected networks.   Effective interconnection arrangements are essential for the development of today’s integrated global telecommunication networks as they are crucial for ensuring market access and fair competition between incumbent service providers and competitive entrants.  Interconnection for telecommunications network operators is often perceived as the most expedient and cost‑efficient manner of introducing a competitive player without any major disruption to local infrastructure.  Many companies and governments believe, however, that competitive network build out and resale are viable alternatives to interconnection as a matter of strategic business choice.  The policy-makers’/regulators’ role in this area can include the development of:

· A set of transparent, non-discriminatory principles and rules for the interconnection of telecommunications network operators to be implemented in a timely manner.

· Interconnection terms between telecommunications network operators that are cost-oriented, transparent, reasonable, having regard to economic feasibility, and sufficiently unbundled so that the supplier need not pay for network components or facilities that it does not require for the service to be provided.  

· Interconnection terms that are symmetrical and non‑discriminatory between the telecommunications incumbent and new entrants.

6.
Universal Access for Telecommunications Services: Universal access can be defined as government sponsored programs to develop infrastructure and provide its’ citizen’s access to specified communications applications.  Several countries have adopted universal access models to provide basic telecommunications services to rural, remote, and poor communities.  These guidelines and recommendations aim to assist policy-makers/regulators to develop a set of universal access policies for basic telecommunications infrastructure.  Without access to basic telecommunications services, Internet access and use is inhibited.  Suggested guidelines for universal access policies include:

· A universal access program should be created to promote the development of basic telecommunications infrastructure in rural, remote, and low-income regions.

· A universal access program for telecommunications should be operated in a transparent, competitively neutral and non‑discriminatory manner.

· The universal access requirements for telecommunications should be explicit, clearly identifying to whom the universal access requirements apply.

· Where universal access to local services is funded by a cross-subsidy (for example, from international telecommunications), that cross-subsidy should be clearly and transparently identified.

· The nature of the funding mechanism should be clear as to whether the funds come from taxes or revenues.

· The universal access plan should promote infrastructure development and be pro-competitive.

· Universal access policies should ensure that telecommunications access and associated user equipment is available at affordable costs to rural, disadvantaged and disabled populations as well as public service and development institutions.

7.
Access to Internet Services: Among the many obstacles to widespread Internet access are economic constraints, particularly in the developing countries where the cost of Internet service connection relative to the industrialized countries is often much higher than the differential for basic telecommunication services.  While most industrialized countries do not regulate Internet connectivity, many developing countries restrict the establishment of Internet service providers (ISPs) and public Internet access points (e.g. cybercafés) or their access to international gateways, contributing to the higher costs of Internet access in these countries.  Other factors limiting Internet access and use, particularly in the developing countries, are: (1) insufficiency of Internet points of presence in rural and disadvantaged communities; (2) inadequate human capacity in advanced networking techniques to support applications like e-commerce, telemedicine and distance education; (3) budgetary and administrative constraints experienced by public service institutions; and (4) regulatory policies that favor/protect telephone monopolies.  To overcome these obstacles, policy-makers should consider the following recommendations:

· Promote widespread and affordable access to the Internet.

· Ensure that the regulatory regime does not hinder the development of the Internet infrastructure, such as Network Access Points (NAPs) that enable commercial and not-for-profit ISPs to share international connections, Internet Exchange Points (IXPs) for routing of traffic among ISPs, and high capacity regional Internet backbones.

· Urge ISPs to develop concessionary rates for Internet access in public service and development-oriented institutions such as schools, academic institutions, museums and public libraries as a transitional measure towards low-cost access to cyberspace.

· Establish a consortium of public service institutions to contribute to Internet access, use and development.

· Encourage the development of information strategies and models that facilitate community access and reach out to all levels of society, including the setting up of multipurpose community telecentres.

· Develop national programs to promote capacity building in Internet development and use, and the creation and dissemination of multicultural and multilingual Internet content.

______________________________________________________________________________
TASK 2:  SAMPLING OF TECHNOLOGICAL OPTIONS AVAILABLE TO ACHIEVE INTERNET BUILD OUT  

Traditionally, Internet transmission technology consists of wire (often copper), cable and fiber.  These technologies can be expensive for rural, remote and/or poor communities.  As technology continues to develop at an accelerated pace, however, the number of solutions to provide access to rural, remote and/or poor communities continues to increase.  Below is an attempt by the Rapporteur’s Group to identify and briefly describe alternative technological solutions that are increasingly used in rural, remote, and/or poor communities.  This list is not meant to serve as a complete list of technological options that can be used to achieve Internet build out, only serve as a starting point for those interested in exploring the options available.  Also included in this section is a set of issues to consider before investing in these technologies.   

Sample Technological Options:

· VHF and UHF radio systems using narrow packet radio technology:  VHF and UHF radio systems have a long history of use for voice communications in rural areas, due to their low cost and ease of installation.  In these systems, a packet radio network uses a transceiver, a terminal node controller (TNC), an antenna and a power source as a basic repeater configuration.  The programming and operation of the TNC can be done using a simple terminal program or a software application with a graphic user interface.  There are bandwidth limitations to these systems based on the low frequencies employed and the channels allocated.

· Cable Modem:  A cable modem is a device that enables one to hook up a personal computer to a local cable TV line and receive data at about 1.5 Mbps.  Traditional cable television networks were designed to provide analog television signals to subscribers via coaxial cables.  Historically, only television signals were transported downstream to the customer through a coaxial cable network with a node and branch structure.  Coaxial cable, however, has a useful bandwidth of nearly one gigahertz (GHz) for short distances leaving a significant amount of bandwidth available for providing broadband data services and access to the Internet.  Limitations to using cable modems for providing Internet access to rural areas are focused on providing extensive system upgrades, as a majority of existing cable systems were not engineered to provide broadband access.  

· Global System for Mobiles  (GSM400) Using Packet Switching Technology: The European Telecommunications Standards Institute (ETSI) has established a regional standard for the implementation of the Global System for Mobiles (GSM) in the 400 MHZ band.  The use of the frequencies in the 400 MHZ band, rather than the 900/1800 MHZ bands, enables a wider area to be covered by each base station.  Wide area coverage is better suited to low density rural populations over a wide area.  GSM 400 systems are expected to have the capabilities to extend the range of both voice and high‑speed data coverage in comparison to existing GSM systems. This item is also covered by Fascicle 2 (Digital Networks and Services) of the Handbook on New Technologies and New Services published under Question 16/2.

· x Digital Subscriber Line (DSL):  DSL is a technology for bringing high-bandwidth information to homes and small businesses over ordinary copper telephone lines. xDSL refers to different variations  of DSL.  The two principal technologies are SDSL (Symmetric DSL) and ADSL (Asymmetric DSL). SDSL uses a single twisted-pair line, carrying 1.544 Mbps  (U.S. and Canada) or 2.048 Mbps (Europe) in each direction on a duplex line.  It's symmetric because the data rate is the same in both directions.  ADSL offers down-stream flows up to 8 Mbps (from the switch to the customer) and up to 1 Mbps in up-stream (from the customer to the switch).  With ADSL the traditional telephone line is transformed into digital line to provide high speed Internet access.
· Time Division Multiple Access (TDMA) Based on Point-To-Point (PTP) or Point-to- Multipoint (PMP) Radio Systems:  The use of TDMA PTP or PMP radio systems with wireless local loop tails is a fairly recent phenomenon.  In this type of system, copper cables are substituted in the local loop by wireless systems to reduce the maintenance costs associated with the physical plant in rural areas.  Generally one of two types of wireless local loop technologies is used.  These are the Personal Handyphone System (PHS) or Digital Enhanced Cordless Telephone (DECT).  

· Fiber:  Fiber optic cable, typically used for backbone networks and long distance phone networks, can also be used to connect homes and business.  A fiber modem at the home or business is used to convert light waves into electrical signals.  The installation of fiber can be costly and should be considered in conjunction with other infrastructure development projects.  For example, optical transmission systems are a primary means of transporting aggregated signal that originate on wireless terminals.  Because of this, whenever new roads, electrical or gas transports systems are planned, the concurrent installation of optical fiber cable would minimize the overall cost of installation. 

· Code Division Multiple Access (CDMA) 450 MHZ:  CDMA 450 refers to efforts to demonstrate the use of CDMA technology in and around the 450 MHZ band.  Development of this technology is ongoing and will be implemented based on internationally recognized standards that offer packet data service up to 144 kb/s, as well as a voice traffic capacity double that of previous generations of CDMA technology.  The implementation of CDMA in the 400 MHZ band can be easily accommodated in the current band and license structure that generally serves this spectrum.  The use of frequencies in the 400 MHZ band for CDMA technology rather than 850 MHZ or 1900 MHZ, provides wider coverage from each base station.  Specifically, CDMA450 covers the same area as a CDMA system at 850 MHZ using approximately half the number of cell sites.

· Multipoint Multichannel Distribution System (MMDS):  MMDS is a wireless system for delivery of data via point-to-multipoint microwave radio signals.  It operates in the ultra-high-frequency (UHF) portion of the radio spectrum below three gigahertz (GHz) at distances up to 35 miles under the best circumstances.  In a MMDS system, a medium-power transmitter is located with an omnidirectional broadcast antenna at or near the highest topographical point in the intended coverage area. The workable radius can reach up to 70 miles in flat terrain (significantly less in hilly or mountainous areas).  Each subscriber in the system is equipped with a small antenna, along with a converter that can be placed next to, or on top of, a conventional TV set.   MMDS can be used to provide integrated voice, video and data communications.

· Local Multipoint Distribution System (LMDS):  LMDS is a system for broadband microwave wireless transmission direct from a local antenna to homes and businesses within a line-of-sight radius.  This technology is used to deliver voice, data, Internet, and video services in the 25 to 40 GHz spectrum with data flows at 50 Mbps.  LMDS architecture uses smaller cells, usually 2-6 Km for cell radius.  These systems provide a lot of bandwidth, but the high operating frequencies results in short radio waves that are more susceptible to attenuation.  Consequently, atmospheric effects can limit the cell size used.  When implementing an LMDS system, planners need to take into account rain statistics and its non-uniform rain distribution. 
· Very Small Aperture Terminals (VSAT): VSATs are small satellite communication earth stations, typically less than 2.6 m in diameter with new Ku band VSATS having diameters of 0.74 meters.  They can be installed directly at the user’s premises and left unattended.  Due to falling equipment prices and the large footprint offered by communications satellites, VSATs are being deployed in areas where terrestrial telecommunication infrastructure is either uneconomical or too difficult to install or where service competition is desired.  Several data interchange, IP application, and rural telephony solutions using a VSAT are possible.  These include a VSAT alone, a VSAT connected to a wired loop, a VSAT connected to a wireless loop with a cordless access solution, and a VSAT connected with a wireless macrocellular solution.

· Satellite Based Internet Access: For rural areas where a terrestrial link for dial up access to an Internet point of presence is lacking, satellite based Internet access may be an option.  In these systems, rural users access the Internet via a two‑way satellite connection.  While satellite‑based applications and the ongoing costs of the space segment can represent a considerable expense, newer and less expensive satellite systems are under development.  Leased satellite capacity can also be scaled appropriately to the user’s needs, allowing access to the exact amount of required bandwidth without as significant of a capital expense.  

· IP Based Networks:  A fundamental shift from the traditional PSTN circuit-switched voice networks to packet-switched networks using IP technology has begun in the telecommunications industry.  Technological advances resulting in increased quality of service capabilities, and a more flexible and efficient use of bandwidth have rendered IP-based networks as a viable companion or alternative to the more traditional network.  IP technology can be used to economically evolve traditional networks utilizing existing transport infrastructure capabilities.  In addition, the latest transport advances in such areas as wireless access and fiber optics systems are all increasingly integrating IP technology. Furthermore, IP‑based networks can support a multitude of applications, by allowing the user to transit voice, video and data over a common infrastructure platform, while generally requiring a smaller monetary investment than a comparable circuit switched network supporting the same range of applications.

Issues to Consider before Investing in Internet Build out:

1.   Interoperability:  Interoperability can be defined as the ability of two networks to be connected and transfer traffic from one to the other and make mutual use of the information that has been exchanged.  To assure that current telecommunications network assets and resources continue to be maximized, it is important when evaluating candidate systems for Internet build out to consider interoperability requirements.
2.
Scalability:  Scalability refers to the ability of a system to continue to function well as it (or its context) is changed in size or volume in order to meet a user need. Typically, the rescaling is to a larger size or volume.  Where resources are constrained, which is often the case in developing or least developed countries, scalability can be used as a tool to build out Internet infrastructure and increase Internet access through a phased approach.

3. 
Operations, Maintenance, and Administration:  All communications systems require experienced and well-trained staff to operate and maintain them.  When considering the various technological solutions available to provide telecommunications and Internet access, policy-makers should carefully consider the investments in personnel and equipment, both monetary and other wise, that may be required.

______________________________________________________________________________
TASK 3:  SUGGESTIONS ON HOW TO BEST BUILD HUMAN CAPACITY FOR TECHNICAL EXPERTISE IN THE PRIVATE SECTOR AND AMONG DEVELOPING COUNTRY OFFICIALS

Governments in developing countries have to tackle a variety of economic, organizational and technological hurdles to develop infrastructure for Internet build out.  However, an indispensable component to Internet development is the creation of programs that provide education, technical training and skill development for the private sector, for government officials and for the civil society in network and application development and the associated planning and management responsibilities.  Below are a series of suggestions, particularly taking into account the needs of developing countries, on how to build the required human capacity for build-out of the Internet:

· Seek to develop education and training programs for developing technical and organizational expertise by creating partnerships with universities and other educational institutions, particularly with a view to establishing centres of excellence for advanced education and training for trainers.

· Sponsor and promote programs aimed at assisting entrepreneurs with loans and/or matching grants aimed at developing products and services.

· Promote and undertake collaborative efforts aimed at attracting private companies to establish training for employment opportunities.

· Develop national and international networks of institutions, teachers and learners to support the planning, organization and implementation of education and training activities, taking full advantage of the Internet for open and distance learning, access to information, management, promotion and follow-up.

· Enlist volunteers from the relevant community to manage and maintain a continual flux of volunteers to help manage the training facilities and assist the trainers.

· Prepare appropriate formal agreements with participating parties, including students, teachers, technical assistants and sponsors.  The use of such agreements can ensure that stakeholders begin the process with common expectations.  In communities where people are concerned about providing personal information and thus avoid "signing up" for training courses, other methods should be used to define roles and goals so as to manage expectations on how the courses will unfold.  In short, trust should be developed among stakeholders and potential users to maximize retention of participants.

· Make training facilities easily accessible and safe.  Provide training in a controlled setting, such as a classroom or computer lab.  Existing facilities such as libraries and community and/or government owned facilities should be used to build on common development interests and synergies and to reduce costs.

· Training support should be centralized where appropriate to reduce costs and increase quality and efficiency.  A training and technical assistance schedule for trainers should be developed to provide consistency.  However, training should also be tailored to specific community needs through active participation of the community at all stages.

· Anticipate the need to provide training in basic computer skills as an initial function.

· Configure computers and provide technical support to ensure adequate security for equipment, software and data.

· Develop minimum technological standards for informatics facilities needed for training purposes.  These written standards can cover such issues as hardware, software, and how computers should be configured.

· Consider all education and training programs as part of a process of lifelong learning, and ensure that provisions for supervision, monitoring, evaluation and learner feedback are embedded very early in the planning process.
· Clearly define the responsibilities of staff for training and technical support, taking into account that: a) it can be difficult to find a single individual who has a mix of technical and teaching skills needed to perform these two distinct functions, and b) instructors will likely have difficulty focusing on their training role if they are also responsible for resolving extensive technical problems.

· Provide education and training projects with ample time and resources to implement their approach and achieve their desired outcomes.
Develop marketing strategies to inform people about the training program, including generation of attention in local media.

· APPENDIX:  SOURCES FOR FURTHER INFORMATION

Reports (with URLs)

Advanced Telecommunications in Rural America: The Challenge of Bringing Broadband Service to All Americans.  U.S. Department of Commerce, National Telecommunications and Information Administration and U.S. Department of Agriculture, Rural Utilities Service: http://www.digitaldivide.gov/reports.htm
Connecting the Globe:  A Regulator’s Guide to Building a Global Information Community.   U.S. Federal Communications Commission: http://www.fcc.gov/connectglobe/
Internet Economic Toolkit for African Policy Makers.  World Bank: http://www.infodev.org/projects/finafcon.htm
New Technologies for Rural Applications, Final Report of the ITU-D Focus Group 7.  ITU: http://www.itu.int/itudoc/itu-d/publicat/foc_gr7.html
The Information for Development Program: Encouraging the Use of ICTs in Developing Countries.  World Bank: http://www.infodev.org/library/dalywp.pdf
The Right to Communicate: At What Price? Economic Constraints to the Effective Use of Telecommunications in Education, Science, Culture and in the Circulation of Information.  ITU and UNESCO: http://unesdoc.unesco.org/images/0010/001008/100803e.pdf
The Networking Revolution: Opportunities and Challenges for Developing Countries: Are Poor Countries Losing the Information Revolution?  World Bank: http://www.infodev.org/library/working.htm
World Development Report 1998/1999:  Knowledge for Development.  World Bank: http://www.worldbank.org/wdr/wdr98/contents.htm
World Telecom Development Report 1998.  ITU: http://www.itu.int/ti/publications/WTDR_98/index.htm
World Trade Organization Reference Paper on Basic Telecommunications.  World Trade Organization (WTO):  http://www.wto.org
ITU-D Question 16/2 - Handbook on New Technologies and New Services :
 http://www.itu.int/publibase/catalog/index.asp (See Section 2.5 Work of the ITU-D Study Groups 1 and 2)
Websites

APEC Telecommunications & Information Working Group’s Development And Financial Resources Information website: http://www.apii.or.kr/apec/alos/ostie_2.html until May 18, 2001, then go through http://www.apectelwg.org
Global Connectivity for Africa: http://www.worldbank.org/html/fpd/telecoms/gca.htm
Global Internet Policy Initiative (GIPI): http://www.gipiproject.org
ITU Development Sector (ITU-D): http://www.itu.int/ITU‑D/index.html
ITU Development Sector (ITU-D), Study Group 2, Rural Applications Focus Group, Case Library: http://www.itu.int/itudfg7
ITU Development Symposium for Regulators: http://www7.itu.int/treg/Events/Seminars/2000/Symposium/English/documents.html
ITU Internet Case Studies: http://www.itu.int/ti/casestudies/index.htm
ITU World Telecommunication Policy Forum: IP Telephony:
http://www.itu.int/osg/spu/wtpf

The Internet Society: http://www.isoc.org
The Internet Corporation for Assigned Names and Numbers (ICANN): http://www.icann.org
The National Telecommunications Cooperative Association, International Department http://www.ntca.org/intlconf/report_main.html
U.S. Government’s Closing the Digital Divide Website: http://www.digitaldivide.gov
World Bank’s Information for Development Program: http://www.infodev.org
World Bank’s Investment Promotion Network: http://www.ipanet.net
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