- 13 -
ITU-D/2/179(Add.2)-E

	INTERNATIONAL TELECOMMUNICATION UNION
	

	TELECOMMUNICATION
DEVELOPMENT BUREAU

ITU-D STUDY GROUPS
	Document 2/179(Add.2)-E
1 September 2000
Original: English only

DELAYED

	
THIRD MEETING OF STUDY GROUP 1: GENEVA, 11 - 15 SEPTEMBER 2000
THIRD MEETING OF STUDY GROUP 2: GENEVA, 18 - 22 SEPTEMBER 2000


[image: image1.wmf]
FOR ACTION
Question 10/2: 
Communications for rural and remote areas

Focus Group 7:
Study various mechanisms by which to promote the development of new telecommunication technologies for rural applications

STUDY GROUP 2
SOURCE:
RAPPORTEUR FOR FOCUS GROUP 7

TITLE:
SECTION 7 OF FINAL REPORT OF ITU-D FOCUS GROUP 7: NEW TECHNOLOGIES FOR RURAL APPLICATIONS

________

Action required: 

Participants are invited to approve Section 7 of the Final Report.

Abstract: 

The document contains the conclusion and recommendations formulated by Focus Group 7.

_____

SECTION 7: CONCLUSIONS AND RECOMMENDATIONS

7.1
Concluding discussion and remarks

Application of ICTs for rural economic development

Voice telephony has been the main option for providing access to telecommunications in rural areas for more than a decade. Today, a wide variety of new services such as e-mail, e-commerce, tele-education, telehealth, and telemedicine, among others, has made access to interactive multimedia services as important as - maybe even more important than - voice connectivity alone. Since each rural district or community requires a different mix of voice, text, image, video and audio communications to best meet its needs, telecommunication network operators must be able to support the widest possible range of services and bandwidth levels at a reasonable cost. 

The Internet is the most widely used platform used to deliver multimedia applications in rural areas of developing countries. Satellite broadcasting has also been widely adopted in distance education programs and other videoconferencing-based consultations in remote areas. These two platforms are expected to converge as Internet broadcasting and satellite-based Internet links continue to be developed. While much negative attention in developing countries has been focused on the use of the Internet as an illegal bypass mechanism in the international traffic arena, the long-term importance of the Internet for developing countries lies in its potential to improve the domestic flow of economic and educational resources between isolated rural communities and urban centers. 
Technologies for rural applications

The following are basic requirements for communications systems deployed in rural areas of developing countries:

(1) Implementation and operation is possible at a low cost in areas where population density is low;

(2) The system can be easily installed, even in remote and inaccessible locations;

(3) System operation and maintenance may be carried out even where qualified technical personnel are scarce;

(4) Implementation is possible even when basic infrastructure such as mains electricity, running water, paved road networks, etc., are absent.

An increasing number of technologies are available that can meet the above requirements at a reasonable cost to rural network operators.

(1) Wireless access systems

Wireless communication technologies, such as fixed wireless access (FWA) and very small aperture terminals (VSATs), are effective means of establishing telecommunication networks in rural areas due to their advantages over wired telecommunications in terms of cost and ease of installation. For example, when installing telephones in sparsely populated rural areas, wireless communication technologies such as PHS, GSM, DECT, and other cellular technologies can be used in conjunction with satellite stations and point-to-multipoint radio systems to achieve coverage of isolated settlements over long distances. 

(2) IP-related technologies

With the Internet becoming internationally widespread, the focus of new network construction around the world is shifting rapidly from conventional PSTN to IP-based technologies. Emerging packet-based wireless access technologies, such as IMT-2000 and wireless routers, are being designed to deliver a wide range of traffic types more efficiently and inexpensively than traditional wired and cellular telephony networks. 

Existing satellite operators and planned satellite systems are retrenching in order to serve the global market for Internet access and broadband communications. These technologies have much potential for use in rural areas, but they are just beginning to enter the marketplace. In order to lower the risks faced by network operators in developing countries, new systems offering transitions to packet- and IP-based network architectures need to be tested and, in all probability, developed further in order to meet the requirements of rural areas.

Furthermore, the integration of wireless, IP-based routers with voice-over-IP software offers developing countries the additional technology option of constructing wide area networks to solve the last mile problem in rural areas.  Wide area networks can be configured to share bandwidth between telephony and Internet services efficiently, while taking advantage of the low cost of network servers and the easy installation of wireless systems.

(3) Multimedia terminals

The installation of inexpensive multimedia user terminals can be an effective way of providing access to Internet and other multimedia services without resorting to costly and complex personal computers. E-mail, voice and video communications are becoming available through non-traditional devices, such as home entertainment systems, which cost in the range of US$300–$500 These systems can be installed at multipurpose community telecenters and shared by many users. 

Email-only stations, Internet client appliances, e-commerce server appliances and cellular telephones that accommodate wireless protocols such as i-mode and WAP are additional examples of the variety of devices already available in the marketplace. The proliferation of multimedia devices, and the ability to custom design and modify them, offers tremendous flexibility in the design of applications for rural areas. The price of this flexibility, however, is that service providers must understand the unique needs of their rural customers in order to determine the criteria by which to select technologies and applications.

The wholesale price of a typical Internet appliance unit is estimated to lie in the range of US$600 to $700. This is the same price range as a low-end PC. Although Internet clients contain fewer components than PCs, their pricing is similar due largely to the much greater scale of PC production. Deployment of Internet appliances in rural areas of developing countries over the next several years would be unlikely to lower the initial investment costs of providing Internet access compared to the deployment of low-end PCs. 

Deployment of remotely managed networks of multimedia terminals, such as the Internet appliance solutions described in Section 6, should be explored in order to make it easier for rural inhabitants to learn how to use the Internet by doing away with the need for many PC management skills. Another expected advantage would be lower lifetime maintenance costs and slightly lower power requirements per unit. Social benefits could be increased by providing a mechanism for service providers to direct relevant content to rural inhabitants who might be unable to navigate the Internet on their own. Internet appliance solutions may be able to provide some or all of these benefits at a lifetime cost no higher than that of a comparable PC-based solution.
Encouraging the development of new technologies

To fulfill its mandate from TDAG to "list new measures to be taken by ITU-D to encourage manufacturers and relevant organizations to create technology tailored to developing countries," and "among those measures, recommend priorities that ITU-D should follow to help achieve the development of technology for rural applications," Focus Group 7 has prepared six recommendations, listed in Section 7.3. In addition, the focus group has identified a number of general principles to help private sector companies design products to address the rural communications and IT markets in developing countries. These principles are included in the report as Annex 3. In particular, these guidelines are aimed at companies in the computing and IT industry who may have little familiarity with the disadvantages of rural areas in developing countries. 

Legacy of the Maitland Commission 

"Dramatic advances in the technology of telecommunications are taking place at a time when the role telecommunications can play in economic and social development throughout the world is more important than ever. It is our considered view that henceforward no development programme of any country should be regarded as balanced, properly integrated or likely to be effective unless it includes a full and appropriate role for telecommunications, and accords a corresponding priority to the improvement and expansion of telecommunications."

"Given the vital role telecommunications play not only in such obvious fields as emergency, health and other social services, administration and commerce, but also in stimulating economic growth and enhancing the quality of life, creating effective networks world wide will bring immense benefits…The increased flow of trade and information will contribute to better international relationships…We look to governments of industrialised and developing countries alike to give fuller recognition to this common interest and to join their efforts to redress the present imbalance in the distribution of telecommunications which the entire international community should deplore."
 

Fifteen years before the concept of the digital divide was acknowledged, the Independent Commission for World Wide Telecommunications Development, chaired by Sir Donald Maitland, published these words. The report of the Maitland Commission, known by the title 'The Missing Link', is a core document in the founding literature of modern telecommunications development activity. The following basic recommendations of the Maitland Commission are worth repeating in the present context:

· Governments, development agencies and financing institutions are to give a higher priority to investment in the telecommunication sector.

· Developing countries should review their development plans to ensure that sufficient priority is given to investments in telecommunication.

· Existing networks (specifically rural ones) should be made more effective and commercially viable and should gradually become self reliant.

· All projects or development activities with economic or social components should have a telecommunication element built in.

FG7 has paid particular attention to the recommendations of the Maitland Commission regarding technology development and selection:

· We recommend that manufacturers and operators be encouraged to develop systems which will enable the needs of the more remote areas of developing countries to be met at lower cost.

· Selection of product can be as important as choice of technology. Buyers must know what is available on the market. We recommend that the ITU, in conjunction with manufacturers of telecommunication equipment and components, consider compiling a comprehensive catalogue of telecommunication suppliers and systems currently in use.

As the world enters the 21st century, many of the conclusions and recommendations of the Missing Link report remain valid. These conclusions are cited by Focus Group 7 as important and useful guidelines for the information age, even as we conclude our own study and recommendations to promote the development of new telecommunication technologies for rural applications. 

7.2
Recommendations

Recommendation 1:
Promoting the development of information appliances for rural use

Focus Group 7 of ITU-D Study Group 2,

considering

a)
the social and economic benefits of using information and communication technologies (ICTs) to support rural applications in education, health, economic development and other areas;

b)
that for rural ICT programs to be sustainable, information content must be relevant and application interfaces must be accessible to rural inhabitants;

recognizing

a)
the difficulty of installing and maintaining ICT devices in areas of developing countries which lack technical infrastructure;

noting 

a)
remote management of systems deployed in rural areas has been shown to reduce the lifetime costs of equipment operation and maintenance;

b)
speech-based, icon-based and local language interfaces can reduce barriers to the use of ICTs by inhabitants of rural areas;

c)
an increasing number of software applications, form factors and user interfaces are supported by information appliances that cost between US$150 and US$1000;


noting also

e)
technology start-up companies and systems integrators may not be aware of the special requirements of rural areas in developing countries, and they may lack contacts in developing countries;

recommends that BDT
1
administer a program whereby developers of information appliance systems

· are identified and listed in an internal contact database for the purpose of maintaining an up-to-date electronic mailing list,

· periodically receive electronic updates from BDT on the special requirements of rural areas with regard to information technology,

· are encouraged to initiate trials of their products and applications in rural areas of developing countries, 

· are assisted in researching, identifying and contacting potential trial partners in developing countries through ITU-D members,

· provide brief, written evaluations of trials whose initiation was facilitated by BDT, to be made available to all ITU-D members via a Web site. 

2
Assess the demand for an introductory training course on information appliances and thin client technologies, and, if there is demand, develop and implement the course in partnership with private sector partners. 
--------------------------------------

Recommendation 2:
Renewable energy handbook 

Focus Group 7 of ITU-D Study Group 2,

considering

a)
an adequate and reliable energy supply is a prerequisite for the deployment of any modern telecommunication or information technology system;

b)
many companies, non-governmental organizations, governments and international agencies, including ITU-D, are currently working to support broader use of ICT systems in unelectrified rural areas;


recognizing

c)
it is generally not possible to rely upon the same approach to telecom power system design for end-user equipment as has been used for large telecommunication installations with high power requirements;

being of the view

c)
it will be necessary to disseminate useful information on renewable energy system selection, sizing, and design in order to support increased use of ICT equipment at the community and individual level;

recommends 

that governments, administrations and recognized operating agencies consider closely linking renewable energy specialists with rural telecommunication and ICT initiatives, 

and further recommends 

that ITU-D Study Groups:

1
request the preparation of a handbook on renewable energy systems for small end-user installations such as wireless local loop terminal equipment, cellular handset battery chargers and VHF radio terminals,

2
disseminate practical and useful information to ITU-D members, project partners and other organizations on selection, design, sizing, operation, maintenance, and troubleshooting of small power systems for rural telecommunication installations.

Recommendation 3:
Increasing collaboration with microfinance organizations

Focus Group 7 of ITU-D Study Group 2,


acknowledging

a)
the wide variety of actors outside the telecommunication sector who are involved in the design and implementation of ICT systems for specific rural applications such as tele-education and tele-medicine;

b)
the benefits that can accrue to recognized operating agencies from the increased demand for telecommunication services stimulated by these applications, 

recognizing

a)
the initial success of Grameen Bank in designing and implementing a microfinancing scheme to support sustainable village telephone businesses run by the poor,

recommends that BDT
a)
facilitate links between microfinance organizations, recognized operating agencies, other rural ICT project initiators and information technology developers in order to encourage the development of small, economically sustainable, ICT-based service businesses in rural areas,

b)
consider the creation of a special purpose fund based on voluntary contributions to assist and support pilot testing of low-cost, connectivity-enabled information appliances to help fight poverty in rural and remote areas of developing countries. 

Recommendation 4:
Study of packet-based wireless access infrastructure

Focus Group 7 of ITU-D Study Group 2,

considering

a)
in order to support future ICT applications in rural and remote areas, a small number of operating agencies in developing countries have expressed interest in packet-based access solutions; 

b)
that few packet-based access solutions designed for rural areas of developing countries are available, although a diverse range exists of wireless data products for LAN and WAN applications; 

noting

ITU-T Recommendation H.323 covering the technical requirements for multimedia communications systems in those situations where the underlying transport is a Packet Based Network (PBN);

recommends that ITU-D study groups

a)
study packet-based wireless access systems, such as local loop networks based on wireless routers, among other technologies, as part of its ongoing study of technology options for rural telecommunication infrastructure,

and further recommends

that BDT conduct technical pilot projects of packet-based wireless access networks in rural areas to examine issues such as:

· provision of basic connectivity for ICT networks

· PSTN gateway interconnection 

· high quality voice-over-packet-data solutions

as well as to confirm the technology's effectiveness in dealing with multimedia applications such as telemedicine, distance learning and so forth in rural areas.

Recommendation 5:
Maintenance of Focus Group 7 Web site

Focus Group 7 of ITU-D Study Group 2,

considering

the continuing demand for case studies on rural applications, particularly those which identify technologies that help to improve the sustainability of rural service models,

recommends

that BDT maintain and expand the FG7 case library on the Web site as well as look into ways of upgrading the tool. §

Recommendation 6:
Symposium on new technologies for rural applications

Focus Group 7 of ITU-D Study Group 2, 

recommends 

that BDT hold a symposium for ITU-D members to learn about new technologies for rural applications and meet with developers and manufacturers of systems of the types described in the final report of Focus Group 7. §
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GLOSSARY

	Client
	Computer terminal or software application that send requests to access resources on a network.

	Client/server model
	An approach to organising and distributing resources among clients within a networked computer environment. The order of process of interaction between client and server is governed by a formal set of rules.

	Gateway
	A switching node that translates data formats, signalling protocols and sometimes address information in order to permit communication between two dissimilar networks.  In ITU-T H.323, a Gateway is an endpoint on the network which provides for real-time, two-way communications between H.323-compliant terminals on the packet based network and other ITU terminals on a switched circuit network, or another H.323 Gateway.

	Information appliance
	An IT terminal or device which is optimized for one primary application by eliminating unnecessary components from the software and hardware configuration.

	Internet
	A global "network of networks" that transmits data, text, image and audio using protocols defined by the Internet Engineering Task Force (IETF).

	Internet Protocol (IP)
	An Internet network-layer protocol, defined by the IETF.

	Meteor burst communication
	A type of long-distance wireless transmission based on the reflection of signals off ionized gas trails of small meteors entering the Earth's atmosphere.

	Packet radio
	The transmission by radio of information (i.e. data) arranged in packets.

	Public switched telephone network (PSTN)
	The network facilities owned by PTOs to provide switched telecommunications.

	Public Telecommunication Operator (PTO)
	A telecommunication carrier providing services to the general public.

	Router
	On the Internet, a router is a device or, in some cases, software in a computer, that determines the next network point to which a packet should be forwarded toward its destination. The router is connected to at least two networks and decides which way to send each information packet based on its current understanding of the state of the networks it is connected to. A router creates or maintains a table of the available routes and their conditions and uses this information along with distance and cost algorithms to determine the best route for a given packet
.


	Server
	The computer or software application which allocates resources on a network in response to client requests. In a local area network (LAN), a server is typically a centralised computer configured for the management of network resources including files, databases, and software applications.

	Thin client
	When applied to computing devices, generally indicates a client with reduced processing or overall computing capabilities.
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proposed aims and work methods of itu-d sg 2 focus group on topic 7:

Study various mechanisms by which to promote the development of new 
telecommunication technologies for rural applications

1
Introduction

The second World Telecommunication Development Conference (WTDC) at Valletta, Malta in 1998, agreed on a list of questions for the study period 1998-2002 to be considered by ITU‑D Study Group 2, including topics for seven focus groups. Based on a Japanese contribution to WTDC, Topic 7 was defined as "Study various mechanisms by which to promote the development of new telecommunication technologies for rural applications". At the first meeting of Study Group 2 on 7‑9 September 1998, it was agreed that this topic should be handled by the BDT Secretariat as part of its operational plan.

In order for Focus Group (Topic 7) to start its work in an effective manner, we believe TDAG should establish guidelines for the Focus Group's work. In those guidelines, Japan proposes that the aims and working methods of Focus Group (Topic 7) should be defined as follows.

2
Aims of Focus Group (Topic 7)

Compared with those in developed countries, telecommunication markets in developing countries are small and the physical conditions in those countries are often harsh. So it is likely that the efforts of private manufacturers to develop suitable technology for such markets will be limited without specific and active encouragement and support from the public sector. To assist an essential purpose of ITU-D to provide such encouragement, Focus Group (Topic 7) should gather information on projects to develop technology for rural applications, and identify and recommend priorities for new measures that need to be taken by ITU-D to help achieve such development. In addition, it should aim to raise public awareness of problems and solutions in developing technology for rural applications, and provide means through which information on these topics can be exchanged.

3
Work methods of Focus Group (Topic 7)

The aims of Focus Group (Topic 7) expressed above could be achieved through such actions as:

3.1
Collection and dissemination of information

Establishment of an Internet homepage to gather and exchange information on the development of telecommunication technologies that truly meet the needs of developing countries. The homepage, funded through ITU Members' voluntary contributions, would be a means of input for not only the ITU membership, but also other organizations and individuals connected with developing rural areas through telecommunication. Through such input, information on efforts in this field could be concentrated into a database, which should be easily accessible to ITU Members and the public. In addition, provision of a "virtual conference room" would allow direct contact with the authors of input. Three types of information for the database should be:

a)
ongoing projects using technologies specially designed for rural areas of developing countries, including Multipurpose Community Telecentre, Telemedicine and Tele‑education;

b)
planned projects that make new combinations of technologies to meet the needs of rural areas, such as satellite communications linked with WLL networks;

c)
examples of how equipment has been adapted for use in particular, harsh climatic or other conditions of remote and rural areas, such as solar-powered telephones.

3.2
Identification of priorities for ITU support and ITU-D measures

Based on the data gathered through the homepage, and taking account of the work of SG 2, Focus Group members should:

a)
select those types of project or system that have social or economic importance but limited commercial profitability, so that the ITU can focus special support upon such projects in helping to develop technology for rural applications;

b)
list new measures to be taken by ITU-D to encourage manufacturers and relevant organizations to create technology tailored to developing countries;

c)
among those measures, recommend priorities that ITU-D should follow to help achieve the development of technology for rural applications.

3.3
Holding of a symposium

Once input is being successfully gathered for the database, the Focus Group might consider proposing that BDT hold a symposium at an early stage, involving not only ITU-D and the Focus Group, but also academics, manufacturers and other relevant participants such as NGOs. The purpose of the symposium would be to:

a)
encourage input into the work of Focus Group (Topic 7) and further expand its database;

b)
enable information and experience to be shared on developing technology for rural applications;

c)
discuss the selection of types of project or system that are most suitable to receive special ITU support for the development of technology fitted to the needs of rural areas in developing countries;

d)
discuss what new measures should be undertaken by ITU-D to promote effectively the development of technology for rural applications.

4
Proposed work schedule of Focus Group (Topic 7)

To achieve the goals described in the previous sections, a possible preliminary schedule for the work of Focus Group (Topic 7) might be as follows:

	April 1999:
(TDAG meeting)
	Guideline established on aims and working methods of Focus Group (Topic 7), and participation invited

	May 1999:
	First meeting of Focus Group (Topic 7); schedule of group's activities and format for database decided

	June 1999:
	Start data collection for database and open virtual conference room

	September 1999:
	Interim report to SG 2 on work of Focus Group (Topic 7)

	Feb./March 2000:
	Focus Group (Topic 7) to report to TDAG

	September 2000:
	Final report to SG 2 on work of Focus Group (Topic 7)


_______________

Annex 2: The Open Source Definition (Version 1.7) 
Open source doesn't just mean access to the source code. The distribution terms of open-source software must comply with the following criteria: 

1. Free Redistribution

The license may not restrict any party from selling or giving away the software as a component of an aggregate software distribution containing programs from several different sources. The license may not require a royalty or other fee for such sale. 

2. Source Code

The program must include source code, and must allow distribution in source code as well as compiled form. Where some form of a product is not distributed with source code, there must be a well-publicized means of obtaining the source code for no more than a reasonable reproduction cost -- preferably, downloading via the Internet without charge. The source code must be the preferred form in which a programmer would modify the program. Deliberately obfuscated source code is not allowed. Intermediate forms such as the output of a preprocessor or translator are not allowed. 

3. Derived Works

The license must allow modifications and derived works, and must allow them to be distributed under the same terms as the license of the original software. 

4. Integrity of The Author's Source Code.

The license may restrict source-code from being distributed in modified form only if the license allows the distribution of "patch files" with the source code for the purpose of modifying the program at build time. The license must explicitly permit distribution of software built from modified source code. The license may require derived works to carry a different name or version number from the original software. 

5. No Discrimination Against Persons or Groups.

The license must not discriminate against any person or group of persons. 

6. No Discrimination Against Fields of Endeavor.

The license must not restrict anyone from making use of the program in a specific field of endeavor. For example, it may not restrict the program from being used in a business, or from being used for genetic research. 

7. Distribution of License.

The rights attached to the program must apply to all to whom the program is redistributed without the need for execution of an additional license by those parties. 

8. License Must Not Be Specific to a Product.

The rights attached to the program must not depend on the program's being part of a particular software distribution. If the program is extracted from that distribution and used or distributed within the terms of the program's license, all parties to whom the program is redistributed should have the same rights as those that are granted in conjunction with the original software distribution. 

9. License Must Not Contaminate Other Software.

The license must not place restrictions on other software that is distributed along with the licensed software. For example, the license must not insist that all other programs distributed on the same medium must be open-source software. 

Source: http://www.opensource.org/osd.html

Annex 3: Guidelines for Designing ICTs for Rural Areas of Developing Countries

1. Use of wireless technologies

Within the access and local loop network – the part of the telecommunications network connecting the customer to the nearest local exchange or network node – wireless technologies have been recognized as providing significant lifetime cost benefits in rural areas in cases where cable deployment is found to be uneconomic. These benefits include ease and speed of installation in harsh terrain and extremely remote areas, smaller investment increments and avoidance of copper cable theft, among others. 

2. Implementation in low frequency bands

When using terrestrial wireless systems in sparsely populated rural areas, the use of low frequency bands - typically under 1 GHz - is often necessary in order to achieve sufficient coverage to make the provision of services economically viable. The lower the frequency band, the longer the range will be at a given power level. For example, a GSM base station operating in the 400 MHz band can cover five times the area of a GSM base station operating at 1800 or 1900 MHz. 

3. Modularity and scalability

Service providers in rural areas often lack sufficient data to accurately assess the demand for services in a given region. Therefore, modular systems are preferable that allow the network to be built out as needed, and at the lowest incremental cost. Since rural networks can serve anywhere from a few tens to thousands of subscribers, scalability is also an extremely important economic consideration.

4. Remote network management

One of the most successful technology strategies for minimizing the operation and maintenance costs of rural installations has been the shift of network functions to remote management systems. Travel to rural areas for network configuration, maintenance and repairs increases the risks and expenses for network operators. To the extent that systems installed in rural areas can be managed from remote facilities, reducing the need for physical trips to the installation sites, they will have lifetime cost advantages over systems that require on-site maintenance. Remote fault monitoring, configuration, tariff adjustment and electronic payment systems have proven so successful in lowering the lifetime costs of rural and remote payphones that they are now considered the industry standard. 

5. Simplified user terminal configuration and operation 

Rural communities often lack the technical skills needed to install, configure and upgrade software on a typical personal computer. This makes it difficult to promote effective, broad-based use of Internet resources. Computers and thin clients which can be managed over communication lines can help reduce the costs resulting from poor maintenance as well as the high failure rate associated with training rural inhabitants in the complexities of PC hardware and software configuration. Information appliances designed to support one or two specific tasks, such as email or WWW browsing, may also help reduce ongoing costs by minimizing the number of breakable parts, offering simplified operating systems, providing one-touch buttons for Internet connection, etc.

6. Flexible user interface design

The end users of connectivity-based services in rural areas of developing countries may be unfamiliar with telephones, computers and technology in general. A certain proportion of potential users will be illiterate or semi-literate, and they may have cultural behaviors which make it difficult to use certain types of user interfaces. Input and output mechanisms incorporating icons, voice-based instructions, choice of language and text may improve usability for rural customers, and hence revenue generation for service providers. 

7. Long life cycles

Unlike business and consumer markets in developed countries, rural markets in developing countries can not sustain rapid turnover of equipment every two to three years. Most systems will take at least three years to recover initial investment, some much longer than that. Equipment designed for deployment in rural areas of developing countries should durable, rugged and "future proof" to the extent possible. Provisions must also be made for servicing, repairing and providing spare parts for the equipment over at least five to ten years.

8. Multi-user terminals

The developed country standard of a telephone in every household – and a computer on every desktop – is much too costly for the income levels in rural areas of developing countries. As a result, many countries have encouraged the development of local phone shops and multi-purpose community telecenters (MPCs) where villagers can access telephones, email, educational media, training courses, telemedicine, and other related services on a pay-as-you-go basis. Telephones and information technology devices installed in shared facilities may require metering functions, software to manage multiple accounts or users, and other specialized payment or billing systems. 

9. Standards compliance

A wide variety of actors are involved in the design of applications and IT networks in rural areas. Governmental, educational, international and non-governmental organizations in developing countries routinely design and implement IT projects to support their own applications. As a result, it is even more important, now and in the future, that equipment used in rural and remote areas conforms to standards approved by the ITU and other recognized standards bodies. Software applications should support open protocols applicable to ISO layers 3 and higher, and should comply fully with relevant ITU recommendations on LAN/PSTN interconnection. 

10. Low power requirements

Since many rural areas are not connected to their country's main power grids, power requirements are a critical consideration in technology selection for rural areas. Devices should be designed for minimal power consumption, efficient power management, compatibility with off-grid and renewable energy systems, and other energy conserving features. 
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Annex 5: Outline of proposed BDT training course on information appliances

Course Topic: Principles of information appliances, thin clients and thin servers 

Module 1:

· Introduction to information appliance and thin client technologies

· Market assessments and strategic implications of net appliances

Module 2:

Introduction to planning and deploying information services in a network appliance / thin client environment:

· Network appliance / Thin client / server fundamentals

· Network administration and quality of service fundamentals

· Selecting and evaluating network and thin client technologies

· Adaptation strategies for co-opting corporate and domestic products for deploying rural information services

· Installation, communication and power considerations 

· Developing information service applications

Module 3:

Maintenance and service development:

· System configurations, protocols, load-balancing

· Server requirements and implications server based application deployment,

Course Deployment

Course Module 1 would be designed as an executive briefing session delivered, among other methods, via the ITU Centers of Excellence, helping to create awareness at senior management levels of the possibilities of adapting network appliances and thin clients. Modules 2 and 3 would be targeted at management, engineers, ISPs and local applications developers looking to deploy such services within the field. These courses would be suitable for delivery via among others, the ITU Global Telecommunication University (GTU), Internet Training Centers, Centres of Excellence as well as national training centres.

Partnering with industry

In order to provide exposure to commercial products, current industry leaders and training bodies should be approached for their involvement in the course design, financing and delivery. Demonstration of product ranges as well as exposure to deployment issues relating to emerging standards would be beneficial to all of the participants involved.

__________

� Definition copyrighted by and used with the permission of whatis.com (http://whatis.com) and TechTarget.com, Inc.





� The Missing Link, Report of the Independent Commission for World Wide Telecommunications Development. ITU, December 1984.
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