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A paper by Mary O’Kane which follows on from and provides more detail to a paper in July 2002 investigating whether it would be possible to increase substantially the network connectivity of the University of the South Pacific for a reasonable cost

1.  Background to the Report
In August 2002 a report was prepared of a short study which had as its starting point the issues and problems associated with USP connecting to GDLN services.  It was shown that for the likely investment involved in providing the GDLN connection, it would be possible, for not very much more, to consider providing USP with an advanced research and education network with links to the most advanced research and education networks around the world.

The first report proposed that in order to provide USP with an advanced network with connections to peer networks around the world, two things should happen: USP at Suva should be connected to AARNet’s leased capacity on the Southern Cross Cable which rises at Suva (this would give a connection at 155 Mbps to other peer networks around the world) and USPNet, the University’s satellite-based network connecting at various campuses should be upgraded using new IP-based modem technology.

This report takes the study further and, in Section 2, examines a series of detailed issues which were raised in the first report and which needed to be addressed to assess in detail the viability of connecting USP into worldwide advanced research and education networks.  Section 3 outlines the groundwork that USP will need to undertake if it is going to take maximum advantage of being part of an advanced network and thereby justifying the expenditure on the part of various donors.  Section 4 provides a brief comment on some issues relating a technical mission to progress the USP advanced project.

2.1  How USP can become part of AARNet
AARNet is owned by the Australian universities and CSIRO.  This well-designed network which is formally registered as a Australian telecommunications carrier, has given much attention over the years to possible connections with universities in other countries and it is keen to promote a link to the University of South Pacific if funding is available.  AARNet would be happy to have USP as a client of the network.  Formally this will need to be approved by the Board of AARNet but the Executive Director, Mr George McLauchlin, does not anticipate any problem with this issue as there is good support among Australian universities for a much better connection to USP.

2.2 University of Hawaii and New Zealand University network support for USP joining an advanced network

Not only are Australian universities happy to support and help with an upgrade to an advanced network for USP, but there is also strong support from the lead network person of the University of Hawaii, Mr David Lassner, who has expressed a willingness to provide general help by sharing experiences of linking up various island sites belonging to the University of Hawaii, but has also volunteered to be a champion within the Abilene advanced  research and education network for any needed use- policy modifications in order to allow GDLN material to be carried over that network across the United States.

The New Zealand universities’ network representative has also been sounded out in general terms about the possibility of an advanced network for USP and has indicated that is likely that the matter would be supported strongly from New Zealand, partly because of long-term attitude to support for higher education in the South Pacific and partly because of the mutual benefits of bringing the New Zealand universities and USP onto advanced networks at the same time.

2.3 Pricing and timing issues related to joining USP into AARNet

With regard to capital costs for joining USP into AARNet, as indicated in the first report, AARNet’s 155Mbps three-drop trans-Pacific ring could be upgraded to a four-drop ring at a list-price cost of approximately AUD3m. for a 13-year lease.  There would also be a cost involved in providing the backhaul arrangements from the place where the cable lands in Suva to the University campus.  

Mr Kisione Finau, who manages USPNet, has carried out some initial investigations of the practicality of managing the backhaul arrangements.  It would seem that this issue should be relatively straightforward, is unlikely to need complex land acquisition arrangements as sometimes happens when a backhaul connection to a cable landing is made.

Mr McLauchlin has indicated that in order to maximise the chances of gaining the best possible quote for joining USP into the AARNet-leased capacity on the Southern Cross Cable, he would propose to wait until the annual meeting of Southern Cross Cable users (scheduled for October 2002) at which special offers are generally made by Southern Cross and, from past experience, it is the best time to negotiate a low quote.  As well as getting a quote for moving to a four-drop ring, Mr McLaughlin proposes also to get a quote for converting to a five-drop ring (to allow simultaneous additions of both USP and the New Zealand universities to the AARNet trans-Pacific ring) and simultaneously upgrading the overall capacity of AARNet’s trans-Pacific ring.  He believes that by bundling these issues together and seeking the quote at this time, it is likely that the cost associated with each other parts will be considerably lower than the list price associated with any single upgrade.  This would all seem to make sense.  

For practical purposes of immediate planning, it is probably worth estimating AUD2.4m. (for a 13-year lease) as the likely capital cost associated with USP joining into AARNet’s trans-Pacific ring.  These estimates can be refined after the October Southern Cross Cable users meeting.

With regard to the annual AARNet fee USP would have to pay, this too would need to be approved by the Board of AARNet but it is likely that that it will be to be about AUD370,000.  To this must be added the cost of access to commodity Internet (which USP already would be paying in some form).  The current cost of access to commodity Internet for AARNet members is AUD0.06/MB.

These annual costs could be offset by earnings from other uses the USP might allow onto its network.  For example, Central Queensland University has a campus in Fiji operated by a private provider, Campus Group Holdings Pty Ltd.  At present, CQU/ Campus Group Holdings is paying approximately AUD100,000 per annum to a commercial provider for broadband connections between its Australian and Fiji operations.  Mr Mark Skinner, Chairman and Chief Executive Officer of Campus Group Holdings, has indicated that he would be likely to pay for considerably more bandwidth to Fiji if it were available at a better speed and a better price than can be sourced commercially at present.  

Other possible users of USP’s advanced network are considered in the following sections.  If USP is proactive in recruiting these users, setting a realistic charge and providing them with a good service, then it should be able to recoup its annual AARNet fee as well as cover the recurrent costs of running USPNet (satellite, maintenance costs, etc.) and, thus, get USP’s own use of the network effectively for free.

2.4  Advanced research and education networks serving wider community needs - and recovering revenue on a non-profit basis

As a key goal of Internet2, which sum total of all the various parts of the advanced research and education network global community and infrastructure, is to accelerate the diffusion of advanced Internet technology in particular into the commercial sector but also K-12 education and libraries, business, school and community groups as well as university and research groups, other contributions might also come from the following groups:

· major education organisations (such as the Fiji Medical School);

· research organisations such as NOAA and CABI that have a research presence in the South Pacific and the need for high-speed data transfer;

· Government research organisations in most countries that have advanced research and education networks are allowed to be members of such networks.  Thus, various government research organisations across the PICs could join into USP’s advanced network and contribute to its annual running costs;

· Government departments needing to experiment with broadband network services;

· business groups such as Chambers of Commerce whose members are working together precompetitively on new technology services;

· schools, particularly privately supported schools such as international schools and the Robert Louis Stevenson School in Samoa which is supported by an American philanthropist;

· public cultural organisations such as libraries, museums and art galleries;

· individuals needing af private Internet connection who have some link with the University (e.g. University alumni).

AARNet recently provided good a practical example of how advanced networks can be used to serve a remote community in the partnership entered with the University of New England and the community surrounding it.  Details of this partnership are given in the box on next page.  AARNet believes that this partnership could act as a partial model for partnerships between an upgraded USPNet and the communities of various Pacific Island Countries.

Bringing High Speed Internet to NSW's New England Region - Monday 19 August 2002

UNE, AARNet, TransGrid and Country Energy form and alliance to bring high speed Internet to the Armidale region.

The NSW Minister for Information Technology and Minister for Western Sydney, Kim Yeardon, and the Vice-Chancellor of the University of New England (UNE), Professor Ingrid Moses, presided over the signing of a Memorandum of Undersanding between UNE; two NSW State-owned electricity corporations - TransGrid and Country Energy; and AARNet - Australia's Academic and Research Network.  This initial step will catalyse a pilot project to bring high-speed Internet acces to the Armidale region of New South Wales.

Building on Commonwealth funding from the Department of Education, Science and Technology, UNE will increase its capacity to the AARNet hub in Sydney by almost 20 times from 8 megabits per second (Mbps) to 155Mbps using optical fibre provided by TransGrid.  This link will allow UNE to establish a telecommunications hub at Armidale that will have the potential to accommodate activities undertaken by New England TAFE and New England Area Health Service, as well as a future technology park.

AARNet will act as the nominated carrier for the TransGrid fibre link between Armidale and the AARNet's Sydney hub-site at the University of Technology, Sydney.

Country Energy will provide an optical fibre link between TransGrid's substation in Armidale and UNE, and will explore ways in which UNE's telecommunications hub can be used in the provision of high-speed telecommunications services in Armidale and the surrounding district.

During the pilot the parties will:

- work with community groups such as the New England Smart Community Action Project ("NESCAP") to develop a better understanding of regional and country telecommunication needs;

- test and evaluate telecommunication technologies such as wireless Local Area Network and point to multi-point radio systems, suitable for use in regional and country centres;

- evaluate the potential to provide telecommunication services to NSW State Government Agencies;

- co-operate in the provision of high-speed Internet connections to schools and other educational institutions in Armidale;

and

- test various commercial models for the provision of telecommunication services to government, business and residential users in regional and country centres.

"This program has the potential to be an exemplar of what can be achieved by a combination of Commonwealth and State Government support; a "natural hub" for the region in the university; power companies willing to thinkoutside of the box and use their assets in a creative way; and AARNet's underpinning support to facilitate this kind of initiative." said George McLaughlin, CEO of AARNet.

2.5 AARNet – sole supplier or not for connecting USP to advanced networks around the world?

It is unlikely that any organisation other than one that leases capacity on the Southern Cross Cable could provide USP with the broadband connection to the advanced networks of the world.  It is likely that AARNet is the only non-profit telecommunications carrier leasing such capacity and as AARNet already is formally recognised as one of the world’s advanced research and education networks, it is most unlikely that any other organisation could provide the appropriate connection for USP either in terms of cost or licensing.  Accordingly, it should not be necessary to have a competitive tender process for this connection.
2.6 Upgrading USPNet – the Auspace LongReach solution

The first report contains a description of a means of upgrading USPNet from its current bandwidth of 512kbps using an IP-based, enhanced-modem technology such as Auspace’s LongReach technology.

In order to obtain greater pricing and technical precision on this technology, we asked Auspace to provide more details of a technical solution and for a likely pricing range if their technology were to be used to upgrade the existing USPNet configuration.  Their response is provided as a companion document to this report.

In summary, to quote form the Auspace document, “The USPNet comprises a hub located in Fiji Islands, two mini-hubs and nine remote centres equipped with C-band data VSAT equipment providing data and PAMA video capability.  The network offers services such as connection to the Internet, transfer of data, broadcast and videoconferencing. The current architecture is a star configuration.

The current capability of USPNet can be significantly enhanced by a simple upgrade to the modem technology. Auspace’s LongReach VSAT system uses the latest commercial IP-based modem technology to offer the most effective and efficient uses of bandwidth in both mesh and star configurations. With relatively little equipment change the USPNet could be enhanced to operate in a fully meshed architecture with significantly higher service capacity allowing for greater usage of the system by all parties. In particular the upgrade provides four key improvements being:

· significantly increased data throughput for all sites, supporting the proposed new USPNet high-capacity Internet connection;

· greater video (conference and broadcast) capability;

· full connectivity between all sites in the USPNet allowing direct data and video communications between all campuses and centres; and

· through-life upgrade paths to include new sites and accommodate increasing traffic.

The network upgrade proposed does not require any changes to the space segment lease and is fully accommodated within the existing bandwidth used.

This upgrade also provides a migration path to accommodate future increases in capacity and/or greater number of network nodes. Each USPNet site will have the capability to support additional upgrades in the future without changes to the antenna or RF equipment expected.

The commercial IP based modem technology selected by Auspace for this upgrade is well proven and used globally, in a number of large VSAT networks similar or greater in size to the USPNet network.

Summary

The proposed network upgrade will provide:

· network capacity of 2.48 Mb/s;

· a suite of eight 310 kb/s carriers;

· fully meshed capability between all sites 

· data service between Hub and all other sites;

· video conference service including multiway sessions;

· broadcast/multicast facility; and

· data capability between all sites, single-hop.

Service Improvements

Implementing an upgrade to the modem technology using Auspace’s LongReach architecture offers significant service improvements. These improvements in service are described for each part of the network an are based on Auspace’s assessment of USPNet upgrade requirements.

Network

The total transmission capability for the entire network has been designed for 2.48 Mb/s. This 2.48 Mb/s capacity is available for all service types such as data, Internet access, videoconference and video broadcast.

Up to four simultaneous videoconference sessions or 8 simultaneous video broadcast sessions can be accommodated between any of the sites within the network, leaving 0.9Mbps available to simultaneously support other services such as Internet access or data transmissions.”
The price for this upgrade would be between AUD200k and AUD600k.  

The satellite connection costs would be the same as at present.  If more satellite capacity were purchased, the LongReach technology could provide a higher bandwidth network still.  The option of seeking cheaper satellite connection rates on satellites such as those in the Globalstar and Iridium clusters has also been considered but as USPNet has five years left on its contract with Intelsat, it is unlikely that pursuing this option is very useful for some years.

2.7 Upgrading USPNet – other possible suppliers 
The Auspace technology appears to be sound technically, to comply with latest satellite modem developments and it has the advantage in maintenance and upgrading terms that it has been developed in Australia.  But, as Auspace uses well-known protocols, it is unlikely that it is the only company that can provide a technical upgrade to USPNet.  This view was confirmed in discussions with Mr Peter Morris, General Manager, Space and Aerospace Branch, Department of Industry, Tourism and Resources.  DITR has just surveyed the industry locally and globally in preparing  the draft Aerospace Industry Action Agenda.  It believes that while the Auspace technology is unlikely to only company that could provide a satisfactory upgrade USPNet, it is likely that Auspace’s technology would come up well in the bidding process both in terms of technology and pricing.

In summary, it will be necessary to put out a call for tenders for the upgrade of USPNet.  It is probable that at least one satisfactory response will be received.

2.8 Upgrading USPNet – other possible technologies

As mentioned in the first report, another possible way of connecting the various campuses of USP would be to use undersea optic-fibre cable.  Southern Cross Cable will be asked for a quote for this in October at the same time as it a is asked for the quote of turning AARNet’s transPacific ring into a four or five–drop ring.  In this context it is interesting to note that there are two commercial telecommunications undersea cable networks that link the various Hawaiian islands.  The inter-island infrastructure installation for one of these networks cost USD30m and the other cost USD60m.  It is unlikely therefore that even with the cable-laying industry’s current depressed state, that undersea cables, though providing considerably more capacity than satellite-based networks, would be cost competitive given current requirements for such networks.

One upgrade option, however that should be considered within the context of the technical mission, is whether any of USP’s sites are within line of sight of each other, in which case they could be connected using microwave technology.

For USP sites that are beyond the line-up side but which are no more than 160 km apart, another technology that could be considered are technologies such as is Signatron Technology Corporatation’s (STC) recently-developed Over The Horizon (OTH) solution for broadband communications up to 2 Mbps (currently being upgraded to 8 Mbps) two-way symmetric link over mid-range distances. According to the STC literature “OTH communications is based on the physical phenomenon of tropospheric scattering of radio waves at microwave frequencies. By installing our latest Beyond-Line-Of-Sight OTH system (known as STC BLOS-2400 series), a typical user/owner may eliminate a large portion of recurring high cost satellite and cable charges. OTH systems are in an "always on" state, and provide 24 hours a day, 7 days a week dedicated bandwidth to the user. The STC BLOS-2400 series provides a dramatic breakthrough as a means of transmitting and receiving data, voice, and video from line of sight distances to well over the horizon of 100 miles (160km) or more. Unlike other systems based on old troposcatter technology, STC's OTH system achieves quad diversity performance with only a single antenna/receiver, because of its use of unique signal processing and adaptive equalization techniques. This system has significant cost advantages over other communication systems, as there are no monthly recurring charges associated with satellite radio links”.  STC has been asked for indicative pricing for this system but has not provided it as yet.

2.9 Providing a GDLN connection for USP to the World Bank

While it would appear that the World Bank is not a member of an advanced research and education network, some GDLN Distance Learning Centres (DLC) are located in universities or other organisations that are members of advanced research and education networks that are AARNet peers.  For example, if the USP connection into GDLN material went through the Universidad de Chile which is a GDLN DLC, then the optimal path is as follows: Washington current GDLN connection to the Universidad de Chile - upstream connection at 155 Mbps to REUNA2 - peering connection at 45 Mbps [slowest link] to Abilene - peering connection at 155 Mbps to AARNet and via AARNet to Fiji.  As the slowest advanced network link is still 45 Mbps, this connection would be quite fast.

Also the World Bank GDLN group have indicated that they are experimenting with the use of advanced networks to support GDLN activities jointly with China’s CERNET.  If the USP connection into GDLN material went through the University of Beijing which is on CERNET, then the optimal path is as follows: Washington to Beijing via existing GDLN connection, CERNET peering connection at 10 Mbps [slowest link] to Abilene - peering connection at 155 Mbps to AARNet and via AARNet to Fiji.  Although the slowest advanced network link is 10MBps, the connection would still be more than adequate for GDLN purposes.

It should also be noted that the World Bank office in Sydney connects to Washington for videoconferences using an optic-fibre cable leased line - not satellite.  There are currently plans to switch the connection for the ANU GDLN affiliate centre to the GDLN headquarters in Washington to this fibre leased line.  The GDLN group have suggested that USP could use this by connecting via AARNet to ANU and through ANU’s connection to the World Bank’s leased line to Washington.

In terms of whether or not the GDLN material would be considered appropriate for transmission across the world’s research and education networks, David Lassner who is a significant figure in the Abilene hierarchy, believes that GDLN material meets the requirements for the type of material that can be transported over peer advanced research and education networks.  He would be willing to sponsor a request if necessary.

It should be noted that one of the original concepts with the in the Virtual Colombo Plan was that as many Australian universities as possible would be involved in offering GDLN material.  In fact there has been little interest by most Australian universities in doing this, probably because the ANU was the designated GDLN affiliate centre (and other universities did not want their material going through an ANU ‘filter’) but also because of the high satellite costs (USD100k per annum) plus the cost of a leased line to reach the footprint of the Intelsat satellite carrying the GDLN material were offputting given that the ANU has not been able to make its GDLN operations work successfully in terms of profitability,  So in considering the USP connection through AARNet, the GDLN organisers should reconsider their approach to Australia and attempt to secure wider involvement of many Australian universities by managing the connection through advanced research and education networks.

2.10 International research organisations that might help with cost-recovery for a USPNet advanced network connection
Many major research organisations around the world have an interest in the South Pacific.  The South Pacific is vital to a good understanding of global environmental effects particularly related to climate change.  Research organisations which track major weather effects, changes in sea level and changes in biological phenomena all use advanced research and education networks to advantage for massive data transfer in close to real-time.  The Office of Global Programs of NOAA for example, according to its website, says “Ranging from drinking water shortages in Micronesia, and wildfires in Fiji, to increased cyclone activity in French Polynesia, and changing tuna migration routes in the Solomon Islands and Kiribati, the Pacific Islands lie in the heart of ENSO territory and are directly affected by its associated rainfall and temperature changes. Over the past decade, several Pacific Island countries helped facilitate the oceanographic and atmospheric research which underpins our emerging climate forecasting capability. The Pacific Island region now stands poised to enhance its sustainable economic growth and development activities with the application of climate forecasts generated using that research.

In 1996, in an effort to better understand climate forecasting and its potential usefulness as a new management and decision-making tool, NOAA was invited to discuss its Pilot Program for the Application of Climate Forecasts and the IRI at the meeting of three key regional organizations--the South Pacific Forum, the South Pacific Commission, and the South Pacific Regional Environment Programme. Pursuant to these meeting representatives of several regional organizations requested that NOAA's Pilot Program office begin drafting a plan for the implementation of pilot applications activities in the region. This plan will outline roles for the regional organizations, international organizations (UNEP, WMO), key South Pacific countries, and others, both public and private, with an interest in the region. To meet the specific and varying needs of the Pacific Islands region, the applications activities will rely upon a suite of approaches which, in addition to the regional workshop concept mentioned above, may include site visits and training by climate and application experts, participation of experts in existing regional fora of affected sectors, and a the distribution of regional climate forecast information through a bulletin or a regional outlook forum.”

The access to advanced education and research networks would significantly enhance the possibilities associated with this OGP program and allow a much more comprehensive project to be developed.  Knowledge of the proposed advanced network should be fed into the planning and structures for this program as soon as the network details have being finalised.

A large range of projects associated with social matters (see for example the Small Islands Information Network http://www.upei.ca/~siin/), health and nutrition projects (which can attract funding from organisations such as the US National Institutes of Health, WHO, and large pharmaceutical companies), food, agriculture and environment (various South Pacific research organisations are members of CABI) all would benefit from advanced networks in the South Pacific.  In order for these organisations to be able to work out how they might re-scope projects if an advanced network which can carry effective voice, video and Internet is available, they should be alerted as soon as possible about the details of the network and early negotiations should commence as to how they might contribute to its capital and recurrent costs.  If this process is carried out systematically with a wide range of organisations, it is quite possible that USP could recover almost all its annual running costs for the network and thereby get its own access to the world advanced networks effectively for free in terms of recurrent costs.

2.11 Philanthropic Support
While there are many in the research projects that would be willing to contribute to the running costs of an advanced network in South Pacific, only a small number are likely to be willing to contribute to the setup capital costs of the network.  There are several  philanthropic organisations that could be approached to help with this (a list of examples, with short descriptions and website addresses is given in Appendix 1), as well as of course seeking support from donor countries such as Australia, Japan and New Zealand.  

As well as seeking support from philanthropic organisations for help with up-front capital support for developing an advanced network for USP, support could also be sought for projects involving the use of the advanced network.

3.1 Mechanisms to derive maximal returns from an investment in an advanced network for USP

As is often the case with new technologies, considerable conscious planning and effort needs to go into mechanisms which allow us to arrive maximal benefit from investing in such technologies.  As the financial investment required to provide USP with an advanced research and education network is quite high, it is most important that very careful planning for its most effective use commences as soon as possible and that the follow-through to this planning is of as high quality as possible.

While there are many universities in the developed world which have access to superb advanced research and education networks, many of them have been able to access these networks relatively easily and, not apprecciating the potential involved, have not sought to capitalise on the knowledge and connections that can be offered through these networks.  But for those universities and other organisations that have capitalised on access to advanced networks, returns have been very considerable indeed in terms of increased high-quality offerings to students, a richer environment for education and research, the ability to take part in research and education experiments that would not be impossible for that university alone and to opportunity do this jointly with an exciting range of partners, the peer support for academic and technical staff and for senior students, the overall cost savings and the spin-off benefits to the communities in which these universities are located.

In seeking to take advantage of its own advanced network, USP can look to some of these best-practice exemplars around theworld as a source of inspiration and possible partnership.  The various administration units for the advanced networks around the world are often a good source of information about the most exciting advanced network projects and their senior officers are generally willing to share details about good contacts sources which can lead to creative partnerships.  Summary information and contact details for all these networks is avilable through the the ARENA project that links them all.  This information is available at http://arena.internet2.edu/.

Recommendation 1:  That USP commence dialogues with the lead advanced network organisations around the world in order to find out what are currently the most exciting education and research network-enhanced projects that match USP interests with a view to preparing a list of possible partners for projects that will allow USP to take advantage of its advanced networks to enhance its current operations and allow it to explore some of its aspirations in new fields.

3.2 Reviewing current operations

A vital starting point when a university planning to upgrade its network facilities is for it to review what works well and what does not work well in is current network-based operations.  For example, are videoconferences that are held between USP campuses effective in terms of achieving the aims of the meeting?  Are students satisfied with current Internet services available to them?  If not, why not?  And so on.

The review needs to be well structured, probing and comprehensive so that it provides a good base for the University to design more effective services when it has increased bandwidth available.  The review results should also give the University a good indication of staff, student and the wider community attitudes to the possibilities of replacing or enhancing current operations with advanced-network based services.  This provides an early alert to possible concerns and resistance to network-based projects that might be proposed.

Recommendation 2:  

That a review of current network-based operations at USP be undertaken as soon as possible to assess the strengths and weaknesses of those operations and the issues that must be addressed in designing services will take advantage of wider bandwidth such as is available in advanced networks.  The review team should include at least one senior member of USP and and somebody from outside USP who is familiar with best practice in the use of ICTs in leading education and research for universities.  A reference group should also be established with representatives of the major campuses and disciplines in USP to provide support for the review team.  The report of the review should be made widely available within the University community and should be supplied to potential donors and supporters of the USP advanced network.

3.3 Planning and incentives
An increasingly core characteristic of leading universities is a flourishing culture of using advanced networks to enhance all university operations where possible.  This culture is reinforced by being deeply integrated into the broader activities of the university.  Using such networks is not an add-on activity.  If the USP is to be a successful contemporary university, it must ensure that all its policies reflect its major network-based aspirations.

It is imperative that the University’s advanced-network-based project development strategy form an essential component of the overall strategic planning and budget strategy for the University, Also those responsible for  excellent network-based projects that meet key goals of the University should be rewarded publicly and well, thus driving further achievement.

USP should consider developing an internal funding distribution model for supporting excellent network-based projects that involves matched funding initiatives with and between Schools or Departments and central funding mechanisms.  Equally, USP should ensure that its investment in network infrastucture allows it leverage access to the substantial funding available for leading-edge network-based education and research projects from organisations around the world.  (See Appendix 1 for a list of philanthropic organisations that might support such projects.) 

Recommendation 3:  That the University ensure its advanced-network project  activities are integrated with its other core activities with particular attention being given to integration of advanced-network-based activities with strategic planning, branding and profile, budgeting, risk management, human resource activities, the education program, the research and research training program, and University organisational structure.

Also the University should ensure thorough accountability and transparency with regard to its advanced-network operations.  It should ensure that it has effective advanced-network project performance indicators and management, business planning, and budgetary review systems in place.

3.4 Champions and ripple effect
In the early phases of introducing the advanced network the University will be critically dependent on champions within its own ranks to get effective advanced-network projects scoped, designed, implemented and operating successfully in a way that encourages others.  Champions should be initially identified both through self-selection and as part of the review of current network operations.  Those who lead creative network projects at present within the University such as the Law Faculty at the Vanuatu campus are obvious potential champions for projects that will take advantage of the wider bandwidth available.

The champions should be very publicly supported and encouraged and they should be encouraged to design their projects in such a way that increasing numbers of staff and students are exposed to what they are doing.

These champions should be provided with appropriate support and training so that the initial advanced network projects stand a good chance of success.  In order to encourage successful delivery of projects, champions who are particularly successful of delivering on their projects should be very publicly rewarded.  In various sections below we consider mechanisms by which staff training can be provided.

The champions’ activities should stir a level of interest within the University community and this in turn should create a ripple effect whereby other staff are willing to have a go at investigating the advantages of the new technology.

Recommendation 4:  Advanced-network champions should be identified (by a call for expressions of interest and through the review of current network operations) early in the planning and installation phase of the advanced network for USP.  These championship should be provided with appropriate training and support and should be publicly praised for good delivery of projects.  Widespread coverage within the University and in publicity about the University should be given to these champions provided they are delivering successfully.

3.5 Applying for support for research and education projects
Major, broad-scope advanced-network projects can be quite expensive (although it must be emphasised that is quite possible to do low-cost projects as well).  In order to take part in some of the worldwide projects the University will need to raise significant outside funding.  It is critical that staff are given effective training and support in learning to apply to funding bodies such as philanthropic organisations and foundations, multilateral agencies, donor countries, and international research organisations.  Staff need to be trained to put together an application that stands a high probability of success in what is generally an extremely competitive environment.

Recommendation 5:  That USP staff should be provided with explicit training in how to apply for funding in a highly-competitive environment to support major education, research, research training, and community projects that use of advanced networks.

3.6 Overcoming conservative notions of education
Staff in universities often have received little explicit training in education.  Accordingly they are not always well-equipped to assess new methods of encouraging effective learning and providing appropriate teaching.  University staff are notorious worldwide for a conservative approach to student learning and for a tendency to use materials that they developed themselves rather than source quality materials particularly in fundamental subjects that might be available from another academic or university.  As advanced networks offer access to some excellent learning opportunites, some of will be far better than can be offered with local resources (although they should be supported locally with active staff involvement), is important that these opportunities be assessed sensibly and taken up if appropriate.

This is an area where champions can help.  It is also an area where widespread discussion should be encouraged and best practice should be lauded.

Recommendation 6:  That staff be encouraged to consider a new ways of supporting student learning through taking advantage of material that can be offered both synchronously and asynchronously worldwide through advanced networks.

3.7 Upgrading local facilities
Broadband network connections alone do not make for a satisfactory learning experience for students or provide an appropriate ambience for research discussions.  It is important that the rooms used for videoconferences and, more importantly, as video classrooms be well designed to be as effective in as possible.  The classroom setup proposed for GDLN activities by the World Bank is a good example of excellent facilities for a video classroom (see www.gdln.org).

In the research and research training area, USPNet will need to ensure that appropriate workstations are available to support activities such as visualisation and simulation.

Recommendation 7:  That the facilities designated for video classrooms and videoconferences and research workstations be given particular attention in the review of current network operations and in the planning of facilities to support advanced-network activities.  If necessary they should be updated and then maintained that an appropriate standard.

3.8 Staff  fellowships
Staff who have been identified as likely champions of advanced-network projects and very promising junior staff should, if possible, be offered fellowships to either work in world-leading advanced-network education and research projects in leading universities around the world for a period of at least a year or they might be offered travelling fellowships to visit the several advanced-network projects in a particular field at a variety of sites around the world spending maybe only a week at a time at each site.  Not only will staff receive hands-on training in leading-edge developments, but they will also establish a network of contacts which will serve them on returning to their work at USP.  Furthermore, the prestige associated with being awarded a fellowship will be considerable and will be a reinforcing mechanism for staff to become involved in advanced-network projects.

Recommendation 8:  It is recommended that an advanced-network-project fellowships be offered to staff at USP to enable them to receive training and hands-on experience in leading-edge developments using advanced networks.  It is further recommended that these fellowships be of two types: a one-year duration fellowship and a travelling fellowship.  Support for such a fellowship scheme could come from a variety of sources including donor countries, various wealthy leading universities that are deeply involved in network projects and philanthropic organisations.

3.9 Upgraded staff qualifications
Staff training and support mechanisms are absolutely vital for the successful introduction of new technology capability.  Giving staff the opportunity to develop upgraded qualifications in education and research techniques that are associated with the use of advanced networks can be rewarding for staff  and can be a significant confidence-building technique.  Advanced-network capability naturally lends itself to intensive use of tools such as multimedia, computer simulation, computer visualisation and virtual reality in education and research.  Staff training in these issues can be provided as short courses and seminars but in many cases might be better offered in the form of a formal qualification leading maybe  to a Graduate Certificate, a Graduate Diploma or a Masters degree which might subsume the Graduate Certificate and Graduate Diploma awards that could articulate towards it.  

This training might be offered, at least partially, by using a virtual classroom and might be offered by one or more universities around the world, thus allowing the staff taking part to receive the best possible tuition, to build a useful international networks of contacts, and to receive an award from a prestigious university.  The work involved in studying for an award such as this is nontrivial and the USP staff involved should be given time off during the week for study and not be expected to study on top of existing duties.

Recommendation 9:  It is recommended that USP introduce a staff upgrading qualification which allows staff to become familiar with methods and techniques associated with advanced technologies that can be used when advanced networks are available. 

An approach such as is recommended in this section is consistent with the ICT Capacity Building Project which the Japanese Government through JICA is planning to fund at USP with the overall goal of enhancing USP as a centre of excellence for human resource development through a qualitative and qualitative improved education service with particular emphasis on improved education through enhanced IT training of USP graduates.  Indeed, this project will be significantly enhanced by the availability of advanced networks.

3.10   Peer discussion groups for staff
One of the best ways for staff to become familiar with the advantages and problems of video classrooms is for them to take part in video-discussions with staff from universities around the world.  These discussions might lead from discussion of common problems to the design of experiments on jointly-offered courses in a particular discipline.  Staff should be encouraged to take part in such discussion groups as many staff at USP are relatively isolated from those working in similar disciplines at leading universities and can easily get out of touch with leading developments in their own fields.

Recommendation 10:  It is recommended that USP encourage staff to participate in peer discussion groups held through videoconference meetings between a range of universities around the world.  Staff should be further encouraged to work with colleagues in these groups to offer courses and maybe degrees that could be jointly badged by several partner universities.

3.11   Visitors and affiliates
Another excellent way to provide information and support for staff at USP who might be wishing to experiment with advanced-network-supported projects, is to encourage academics from a round the world to consider spending study leave at USP.  This is a cheap way of getting support for staff as most of these eminent visitors will have their salary and travel costs paid by their home university through the period of study leave.  At most they are likely to need assistance with accommodation.  Some academics would come if invited to take part in projects that are close to their own interests and it would be wise to seek to ensure their long-term involvement in projects by making them honorary affiliate staff of the University.

Such visitors will provide an excellent source of contacts for USP staff and students.  They also might provide considerable help in supervision of research postgraduate students and be mentors to junior staff.  In order to encourage visitors such as this, it is important that academics who might be particular useful to USP be actively courted and invited to spend time at USP.

Recommendation 11:  It is recommended that USP encourage appropriate academics around the world to take study leave at USP in order to provide support for USP academics who are experimenting with the use of advanced networks in education and research.  USP should seek to develop ongoing involvement of these academics.  In this respect it is recommended that they be made honorary affiliate members of the University.

3.12   Conferences and specialist meetings

In order to raise the profile of USP as a university would seeks to be a leader among universities serving developing countries in the effective use of advanced networks, USP should seek to host to appropriate international conferences and meetings.  These conferences while maybe being predominantly face-to-face conferences might be partly managed on a virtual basis, thereby increasing the exposure of academics across the world to USP.

Recommendation 12:  It is recommended that USP seek to host appropriate conferences, which might be offered at least partially in virtual mode.

3.13   Wider service to PIC governments and communities
USP could offer its advanced-network facility to support a range of activities involving PIC government bodies, professional organisations and community groups.  Obviously GDLN courses and global dialogues could be useful to all these groups.  In some cases GDLN courses might be sourced from existing GDLN offerings.  In other cases they might be developed within USP to meet particular PIC needs.  Even though the specially-developed courses might be aimed primarily at issues concerning the South Pacific, they might also be attractive to a wider audience and therefore might bring in a small amount of income to USP which could help cover course-development costs.

Courses offered to parliamentarians, government officials, private sector employees and professional groups could either be offered using GDLN branding or directly.  Courses could be offered in governance, treasury issues, auditing, legal and judicial matters, security, health and nutrition, environmental remediation, sustainable food production, disaster management and updating for particular professions.  In many cases such courses might be most profitably offered by officials or groups in other countries.  For example, the Australian Government Audit Office might very well provide a course from the GDLN facility at the ANU in Canberra.

High-quality videoconference meeting rooms at USP could be used for meetings between officials who are working to develop policy that affects several PICs. They could also be used for planning meetings prior to face-to-face meetings.  

Multimedia, computer simulation, computer visualisation and virtual reality tools that are available for use with advanced networks could be particularly useful for researchers in PIC government research laboratories.  In order to maximise their investment in the networks, it is important that such researchers be given access to these tools and training in using them (maybe taking the same staff upgrading courses as proposed above).  In some cases, if it is not done already, staff of these laboratories could be made honorary affiliate staff of USP and could be encouraged to supervise research students and to be mentors to postdoctoral researchers and early-career academics.

The advanced network facility can also be an important aid to community group projects, particularly cultural projects.  Indeed, by using advanced networks, the rest of the world can gain real-time exposure to some of magnificent cultural attributes of the PICs.

Recommendation 13:  It is recommended that USP work closely with PIC governments, government bureaucracies, government research organisations, business groups and community groups to see how the USP advanced network can provide useful support for these groups particularly in crucial area such as governance, law, health, environment, food production and disaster management.

3.14   Partnerships
Probably the greatest benefit of advanced network to a university, particularly one serving developing countries, is that it enables the University to create and maintain productive partnerships for education, research and community service projects in a very real way.

Partnerships in education allow universities to experiment with cost reduction via sharing the offering of certain courses.  As well a university might use partnerships to offer a course which has a relatively low demand in many universities but in virtual mode has enough students to be worth offering.  In this way students at remote universities get the opportunity to study subjects that might not be otherwise available.  Or the universities might experiment with jointly-offered courses maybe leading to jointly-awarded degrees.  Jointly-offered course using videoclassrooms have been been successfully jointly offered for many years by various Australian universities within some Cooperative Research Centres.

Partnerships between universities can provide some excellent spin-off value for students.  Where students from universities in different countries are working together by virtual means (preferably including a video connection) on a common project, they have to learn how to negotiate successfully with people from other cultures.  Shared project experiences can lead to important ongoing international connections for a student.

Jointly-taught courses need to be planned and managed very carefully and it is important that the various staff involved in offering the course meet regularly in virtual meetings and preferably occasionally face-to-face both to plan future presentations and to review progress to date and solve any problems that are arising.

Probably the most useful education applications of advanced-network capability are the research training opportunities that can be offered.  PhD and Masters students carrying out research in a specialist topic can meet using videoconferencing facilities with people working on the same topic from around the world. Tthis opportunity to discuss leading-edge of problems with peers can be particularly stimulating and can provide vital contacts for somebody who wishes to go on with an academic or research career.

More generally in the research area, the ability of researchers in remote universities to meet with peers from around the world can be useful and can lead to more effective sharing of up-to-date developments than exists at present between research groups that are tackling related problems.  Video meetings can provide some of the stimulation and excitement of working in a large international research laboratory.  And again such meetings can provide useful contacts particularly to young researchers who have returned from postgraduate training abroad and who often feel isolated when they return to their home countries.

Research partnerships can also be useful in allowing USP to develop new areas of research in which it has not yet gained critical mass or amassed sufficient expertise or experience.  By carefully choosing appropriate partners these new fields can be developed, with the connections made in the virtual mode leading later to reciprocal visits between researchers.

Partnerships using advanced networks can also be particularly useful also for community service projects in which universities might support virtual meetings between communities in different parts the world aimed sharing common problems such as environment or governance problems.

One of the most important aspects of working towards effective partnerships is giving careful consideration to what attributes the University wants in a partner.  Indeed it can be most important that criteria are developed against which potential partners can be assessed.  In some cases the University might be looking to partner with more eminent universities that offer courses or research that would be useful to USP.  In other cases USP might look to partner with a university that is facing similar issues to itself, for example UWI.  Or it might join a group of universities to provide a set of jointly-offered courses.  The Commonwealth of Learning has proposed such a grouping of island-state universities.  

Donor countries will often support partnerships between universities in their countries and universities serving developing countries.  For example, Australia has expressed its intention to support USP under the Virtual Colombo Plan.  The Japanese-supported ICT projects referred to above will lead inter alia to a series of partnerships between USP and various Japanese universities in the field of Computer Science.  In many cases partnerships will be particular to only one discipline within the University although university-to-university partnerships can be very useful for broad-sweep projects.  For example, UNE could be very good partner for USP in looking at how broadband networks can support communities associated with a university, given the partnership recently announced and described in section 2 above.

Of course, USP already has a considerable network of partnerships around the world, such as its partnership in education matters of the University of Oregon and research partnerships such as its membership of the Global Coral Reef Motoring Network for which it provides the South-West Pacific Node.  With advanced networks the University should be able to build on, strengthen, and expand the effectiveness of its existing partnerships.

Partnerships can be expensive to maintain and so need to be adequately budgeted for by the University and reviewed as part of an ongoing review process.

Given the importance of certain fields such as good governance and disaster management to the South Pacific, establishing appropriate partnerships in these areas should be a high priority.  In the area of governance, for example, USP might consider forming a partnership with the National Institute of Governance, based at the University of Canberra., which has as its director the noted development economist and former senior bureaucrat and university manager, Professor Meredith Edwards.  Civil servants in PICs could then study in virtual classrooms for qualifications such as a Masters of Public Administration offered through this Institute.

Recommendation 14:  That USP develop careful planning to use advanced networks to extend and enhance existing partnerships and to develop a range of profitable new partnerships in education, research and community service.  It is further recommended that USP explicitly budget to support these partnerships as part of its annual budget process.

3.15   Some good projects to consider
In order to familiarise themselves with what can be done in terms of using advanced networks in leading-edge education and research projects, staff at USP could profitably spend time studying existing projects in some detail.  The good place to start on this is with the material available through the Internet2 website.  In terms of leading-edge, broadband-based, educational technologies some of the best material available in summary form can be found in the various PDF files referred to on the following Internet2 site:  http://www.Internet2.edu/html/infokit.html#PressKit.  This site contains short descriptions and detailed web references on projects in undergraduate education, distance learning collaboration tools and remote instruction.  There is also a PDF file available through the same site dealing with leading-edge, advanced-network-based Bioscience research with examples in this field of distributed computing, remote instrumentation, interactive collaboration and scientific visualisation.

Also available through this Internet2 website are useful PDF files on the Internet2 end-to-end performance initiative, on advanced network digital video projects with particular descriptions of the videoconferencing and collaboration, on-demand video, content streaming, remote instrumentation, and tele-immersion.  There is also a PDF file on multicast opportunities.

Contacting universities and companies involved in these projects would be a good starting point for the development of some very exciting collaborative partnerships.

Recommendation 15:  It is recommended that staff at USP become familiar with leading-edge advanced network projects and use these as the basis for developing future partnerships.

3.16   Pilot programs
Pilot projects for staff to experiment with using advanced networks should be encouraged and funded by USP.  Such projects can provide a good means of gaining familiarity and debugging issues before a major project plan is finalised and the project moves towards implementation.

Recommendation 16:  That USP encourage and fund a set of pilot projects which allow staff to gain familiarity with and experiment with advanced-network projects.

3.17   Overseas students
Having broadband networks within the University means that the University can be a particularly attractive spot for overseas students either seeking a study abroad experience or seeking to study in a particularly beautiful part of the world.  Because of the availability of advanced networks, such students can take some subjects from universities around the world and thereby not be unduly restricted in terms of subject choice as they might be considering studying at USP at present.

This is an important issue as students from countries outside the South Pacific can be a very useful source of revenue for the University as well as a long-term source of goodwill ambassadors for the University and the PICs.

Recommendation 17:  That USP seek to exploit the presence of advanced networks to encourage more overseas students to study at the University and making it clear in advertising that because of the good connections to the rest the world such students can take subjects from a variety of partner universities

3.18   Joining advanced network organisations such as APAN
Once the decision to proceed with an advanced network is taken, USP should seek to become a member or affiliate member or international associate of various major network organisation and projects around the world.  The Internet2 website referred to about contains details of how to become an international partner in the Internet2 community.

Closer to home, USP should consider joining APAN, the Asia-Pacific Advanced Network.  The primary members of APAN are Australia, China, Japan, career, Malaysia and Singapore.  The USA and Thailand are associate members.

Recommendation 18:  It is recommended that USP join various advanced-network organisations in order to gain the benefits of being part of that international community and to keep itself informed about worldwide developments in advanced networks.

4. Next steps –some comments for consideration in the technical mission
Much of this report has dealt with issues that relate to USP.  However, given the size of and long-term nature of aspects of the investment being considered to achieve an advanced network, and given the economic and social spinoffs to thePICs that such an investment could bring, it is imperative that the overriding high-level focus of the technical mission should be on how the presence of such a network at USP will enhance the development objectives of the PICs.  USP should be seen as the agent for delivering on these objectives rather than as the main recipient of the benefit. 

The technical mission will need to report on all the issues raised in these reports.  In some ways assessing the technical matters from what is currently known is relatively straightforward.  Assessing the readiness and determination of USP to take advantage of an advanced network is probably now the most crucial need.

The technical mission should also give attention to the context of likely broadband developments across the Asia-Pacific region over the next few years, particularly with reference to issues that will affect developing countries in the region.  Appendix 2 contains a short paper which provides the context for considering advanced network developments for countries in the Asia-Pacific region.

As the technical mission will also cover GDLN matters, it might be worth considering whether or not a Development Gateway for the PICs should also be constructed at the same time as the advanced network is installed.  While such a gateway does not need the capacity of an advanced network for its standard operations, it would provide a useful forum for discussion of the PIC experience with advanced networks which could be most useful for the PICs themselves and for other developing countries in the region might be considering similar issues.  

The team for the technical mission could be constituted as follows:

An AusAID representative

A USP representative

Professor Mary O’Kane, covering higher education planning and the interaction between advanced ICT networks, education and research.

Mr George McLaughlin, Executive Director, AARNet

Mr Paul Young, Cooperative Research Centre for Enterprise Distributed Systems Technology.  Mr Young could cover issues to do with satellite technologies and general telecommunications regulatory requirements.

Appendix 1 – Philanthropic Organisations which could be approached to help USP with capital and projects associated with its advanced network

AOL Foundation

http://www.aolfoundation.org/
The AOL Foundation’s Digital Divide Grant Initiative seeks to invest in non-profit organisations, social entrepreneurs, and collaborative ventures working to empower disadvantaged communities and populations through technology. The Foundation plans to support a variety of projects designed to close the digital divide.

The Atlantic Philanthropies
http://www.atlanticphilanthropies.org/index.asp
The Atlantic Philanthropies identify and support leaders, institutions, and organisations dedicated to learning, knowledge-building, and solving pressing social problems.  Current program areas include:  Higher Education, Pre-collegiate Education, Nonprofit Sector, Health, Aging, and Human Rights.  This organisation has given very large grants for science and scientific infrastructure to various Queensland universities with the long-term view of helping these universities set up supportive partnerships with universities in developing countries in the Asia-Pacific region.

AT&T Foundation

http://www.att.com/foundation/programs/education.html
The AT&T Foundation invests globally in projects that are at the intersection of community needs and AT&T’s business interests. Emphasis is placed on programs that serve the needs of people in communities where AT&T has a significant business presence, initiatives that use technology in innovative ways, and programs in which AT&T employees are actively involved as contributors or volunteers.  Examples include:

· AT&T Virtual Classroom

· AT&T Learning Network Resources for Educators

· AT&T Learning Network Virtual Academy

· AT&T Learning Circles Teacher’s Guide.

Benton Foundation

http://www.benton.org/
The Benton Foundation’s mission is to promote communication tools, applications, and policies in the public interest. Through its Communications Policy and Practice arm, the Foundation supports non-profit organisations using communications to solve social problems and strengthen social bonds. 

Bill and Melinda Gates Foundation

http://www.gatesfoundation.org
The Gates Foundation has been running library programs in Canada and the United States which bring computer hardware, Internet access and training to public libraries in low-income communities, with software donated by Microsoft Corporation.

Bridges.org

http://www.bridges.org
Bridges.org's mission is to empower people in developing and emerging countries to use technology for themselves, by: providing public education about technology use focused on training, business practices, and social issues.

Carl Duisberg Gesellschaft

http://www.cdg.org
The CDG (Carl Duisberg Gesellschaft), Germany and the DSE (Deutsche Stiftung für Entwicklungsländer – German foundation for developing countries) are co-operating on the design and use of a platform “Global Campus 21”.

Carnegie Corporation of New York

http://www.carnegie.org/
Carnegie has shifted its focus to higher education and library development. The program is now characterised by the following themes: 1) Strengthening Selected African Universities; 2) Enhancing Women’s Opportunities in Higher Education; and 3) Revitalising Public Libraries.

Centre for International Co-operation

http://www.cic-bonn.org/

The Centre for International Co-operation (CIC) in Bonn is developing into a virtual platform for exchanging information over the WWW on subjects related to development; it is also organising symposia and conferences on subjects such as “global communication and civil society” or “distance learning and virtual co-operation”.

East West Foundation (EWF)

http://www.eastwest.org/
Since 1990, the East West Foundation (EWF) has provided nearly 11,000 remanufactured computers to non-profit organisations and schools around the world. EWF bridges the gap between businesses seeking a convenient way to donate their surplus equipment and budget-strapped organisations seeking these computers.

The Ford Foundation

http://www.fordfound.org/
The Ford Foundation is aware of and actively expanding the potential of ICT in achieving its mission and goals. 

The GreenStar Foundation

http://www.greenstar.org/
GreenStar brings basic services, including electricity, Web connections, micro-finance, employment, health and education to "off-the-grid" communities around the world. GreenStar places self-contained, solar-powered community centres in remote locations around the world. Each centre has health facilities, including telemedicine, a classroom complete with distance learning equipment, and a business centre, intended to facilitate e-commerce in native cultural products. E-commerce is the revenue stream that pays for the facilities, at the same time as it brings wealth into the community. 

MacArthur Foundation

http://www.macfdn.org/index.htm
While ICTs are not an explicit priority of the MacArthur Foundation, the Foundation has supported projects focussing on ICTs, or with ICT components, when they are in line with its other programming priorities (Global Security and Sustainability, Human and Community Development, and a General Program areawhich allows projects outside of the regular priority areas).
Markle Foundation

http://www.markle.org/index.html
The Markle Foundation has focussed its efforts specifically on the area of information and communication technology, and has had the following specific priorities since 1998: Public Engagement through Interactive Technologies; Policy for a Networked Society; Interactive Media for Children; and Information Technologies for Better Health.

Open Society Institute (OSI) (Soros Foundation)

http://www.soros.org/
The OSI Internet Program (OSI-IP) was established in 1994.  In 2000, the program was completely overhauled, and now concentrates on organisational capacity building and Internet policy work, with a primary focus on the areas of independent media, human rights and Internet policy. As a result, the program has changed its name to the Internet Media Program (OSI-IMP).

Packard Foundation

http://www.packfound.org
The Packard Foundation’s programming priorities are: Conservation; Population; Science; Children, Families, and Communities; the Arts; and Organisational Effectiveness and Philanthropy. The Packard Foundation’s grants are primarily national, but it does also make some international grants.

PEOPLink

http://www.peoplink.org
PEOPLink is a non-profit organisation helping talented producers in remote communities all over the world market their products on the Internet. The aim is to build a global network of Trading Partners (TPs) that, in turn, provide services to several community-based artisan producer groups.

Rockefeller Foundation

http://www.rockfound.org/
Historically, the Rockefeller Foundation's focus has been on funding domestic programs, with strong international programming in the areas of agricultural science and technology. Currently, the Foundation is retooling its program strategies and guidelines around a "new global mission" with four general themes: food security, working communities, health equity, and creativity and culture. The four themes are supplemented with a variety of special programs, and with a cross-theme of Global Inclusion, intended to ensure that globalisation is more equitable and benefits the most vulnerable, disenfranchised communities around the world. 

SATTELLIFE

http://www.healthnet.org/
SATELLIFE is an international not-for-profit humanitarian organisation employing satellite, telephone, and Internet technology to serve the health communication and information needs of countries in the developing world through a global computer-based communications network, HealthNet.

WebMD Foundation

http://www.webmdfoundation.org
The WebMD Foundation originated from a mission to bridge the health information gap, or digital divide in health, directly aiding health professionals in emerging economies.

W. K. Kellogg Foundation

http://www.wkkf.org/
The W.K. Kellogg Foundation is a non-profit organisation whose mission is "to help people help themselves through the practical application of knowledge and resources to improve their quality of life and that of future generations". ICTs are one of the Kellogg Foundation's cross-cutting programming themes. 

Worldview International Foundation (WIF)

http://www.wifoundation.org
The Worldview International Foundation works together with governments and civil society in developing countries. WIF strives to be in the forefront of the communication revolution by the constant application of new communication technology to promote sustainable human development. 

Note: Much of the information in this section are extracted from the Donor Information and Communication Technology (ICT) Initiatives and Programmes, Annex to the Summary Matrix, Joint OECD/UN/UNDP/World Bank Global Forum Exploiting the Digital Opportunities for Poverty Reduction, OECD, Paris, 5 and 6 March 2001.
Appendix 1  - ADVANCED NETWORKS FOR DEVELOPMENT
This paper outlines the case for bringing developing countries in the Asia-Pacific region into advanced education and research network projects in order to increase their ICT readiness and to enable rapid uptake of knowledge-based technologies in those countries (effectively technology leapfrogging).

Thread 1 – Leading-edge broadband developments

1.1  Integrated broadband services are coming and are being developed and trialled on advanced research and education networks 
Telephony, videoconferencing, the Internet and multimedia entertainment are generally offered as separate services at the present time.  However with the advances in broadband technology and protocols, these services (and more) will be increasingly offered as an integrated package.  Although such an integrated set of services is only available to a limited extent commercially (TransACT is an early example), it is increasingly available remarkably cheaply on advanced research and education networks.

The leading research and education network in the world is the USA’s Internet2 which is, in the words of the its website, “a consortium being led by 200 universities working in partnership with industry and government to develop and deploy advanced network applications and technologies, accelerating the creation of tomorrow's Internet. 

Internet2 is recreating the partnership among academia, industry and government that fostered today´s Internet in its infancy. The primary goals of Internet2 are to: 

· Create a leading edge network capability for the national research community 

· Enable revolutionary Internet applications 

· Ensure the rapid transfer of new network services and applications to the broader Internet community.” 

Other major research and education networks are the EU’s GEANT, Canada’s CANARIE, Japan’s GEMnet, Imnet, SINET and WIDE, and Australia’s AARNet.  These networks, and many others including relatively small ones are all interconnected.  Information about the interconnections is managed through the international Advanced Research and Education Network Atlas (ARENA) project which, according to its website, is “a compendium of information about advanced research and education (R&E) networks around the world.  The Atlas database includes links to various types of network maps, administrative, technical and operational contacts for networks, and information about connections between networks, providing several tools with which to explore this information and the relationships between networks. The goal of the project is to facilitate the engineering and use of advanced networks by the research and education community”.

Australia has benefited greatly from its involvement in advanced research and education network projects, both current ones and the original Internet project.  AARNet, the network owned by Australian universities and CSIRO, introduced the Internet to Australia in such a way that Australians are now some of the most avid Internet users in the world.  AARNet is a major associate player in Internet2 developments and has been a particular leader in introducing Voice over the Internet (VoIP) which has been used for phone calls between AARNet members for some time.  In an extension of its VoIP work, AARNet can provide a videoconference (using the Internet) between Canberra and Washington, say, for approximately AUD20/hr, a much cheaper rate than is available from other Australian telecommunications carriers.

The benefits for a country in having its research and education institutions belonging to an advanced network project include the following:

· broadband technologies are particularly suited to knowledge and information sharing and, as such, are an integral requirement for any knowledge-based economy.  Joining an advanced research and education network project is a relatively cheap way in which country can access leading-edge broadband technologies;

· being a partner in international, world-leading broadband developments with particular applications to leading-edge education and research.  In the various advanced networking projects the more technologically developed nations typically develop new systems and applications and those that are less advanced act as testing sites.  The partnerships built up in projects such as this form a strong basis for continuing highly practical co-operation between universities and other institutions in various countries;

· being able to use the relatively low-cost advanced networks so that students from various countries can participate together in ‘global classroom’ video-based teaching sessions.  Similarly researchers from around the world can hold virtual meetings and carry out certain joint experiments;

· being able to provide students particularly postgraduate and advanced undergraduate students with a foretaste of technologies that they will meet in their working lives.  This process leads to a country having a sizeable section of the population which is able to adapt and use broadband technologies as they become available.  It significantly boosts the ICT-readiness of country;

· academics, students and high-technology visitors from around the world are more likely to spend periods of time in countries that can provide them with broadband connections back to their home sites and laboratories;

· as a key goal of Internet2 is to accelerate the diffusion of advanced Internet technology in particular into the commercial sector but also K-12 education and libraries, business, school and community groups as well as university and research groups are likely to benefit from a country being involved in advanced research and education networks.

1.2  The physical structure behind broadband technologies

Physical provision of high bandwidth services is typically provided either by satellite or by fibre-optic cable.  Fibre-optic cable is relatively expensive to install but the bandwidth capacity is very high compared with the bandwidth that can be provided typically using satellites.  However it should be noted that, using Internet protocol, higher bandwidth is becoming available with satellites although this bandwidth is still considerably lower than can be provided using fibre-optic cable.  But where there is no fiber-optic cable connections, satellite can provide connections useful for remote parts of the world and countries that too poor to install fibre-optic cable.

Thread 2 – Developing countries could get early access to the benefits of broadband technologies through joining an advanced research and education network

Developing countries can increase their ICT-readiness and in particular put themselves in a good position to take advantage of developments in broadband technology and the high levels of knowledge that they can be delivered through broadband communications by seeking to become part of advanced research and education network projects.  To take part in such projects, countries need to have reasonable broadband communications infrastructure.  Ideally this infrastructure should be fibre-optic cable connecting as many of the universities and other institutions in the country that are going to take part in the advanced network project as possible.  However where fibre-optic connections are impractical or too expensive, the best possible satellite or other technology (microwave, wireless, OTH, copper) should be deployed.

The developing countries’ capital costs involved might seem daunting but often it is possible to piggyback on physical infrastructure that goes nearby to that country and to build a multi-year plan of rolling out improvements to the physical infrastructure.  It is also possible that the donors can help a developing country to take advantage of particular effects in the communications market – at present, for example, there is a significant price war between fibre-optic cable providers and satellite owners.  In considering provision of ICT services for developing countries it is important to maximise the bandwidth available and to minimise the cost.

As well as be benefits listed in the Thread 1 above, a developing country which has its academic institutions linked into a broadband network can access some exciting broadband services offered for developing countries such as the World Bank’s GDLN and Japan/ADB’s JNet.

One developing country that has made significant strides towards being an increasingly important player in international broadband developments is China.  It has developed its own advanced education and research network, CERNET, which links all its major universities and which has excellent links to other advanced networks, the best being its impressive 622Mbps link to GEANT.

Thread 3 – The Asia-Pacific region has considerable physical infrastucture for broadband capability but relatively poor protocols

Australia, New Zealand and many countries in East Asia have high bandwidth capacity communications (largely fibre-optic-cable based) to the USA and Europe and between each other.  The bandwidth capacity to the USA is quite high from wealthy countries such as Japan (22,700 Mbps) and Australia (7,000 Mbps) but there is still reasonable and with capacity to the USA on developing countries such as Vietnam (110 Mbps) and Indonesia (340 Mbps).

Only far-flung island countries which are not close to any of the undersea fibre-optic cables such as East Timor and several of the Pacific Island Countries and some very poor mainland countries (Cambodia, Laos) still have fairly low bandwidth capacity although they do have satellite coverage and this provides some limited broadband future due to improvements in the satellite modem technologies.

Although Australasian and East Asian countries have good bandwidth capacity (unlike, say, countries in Africa), communications charges are sometimes very high in these countries (which see communications as a lucrative source of revenue) and many in the population often do not benefit from this high bandwidth capacity.  

Also the potential for broadband developments on regional basis has been somewhat limited due to the ad hoc nature of installations of physical infrastructure by various countries with little or no interaction with their neighbours.  Thus the main out-of-country connections have been focused on connections to the USA and not on effective use of the infrastructure criss-crossing the region.  This issue is being increasingly recognised and is being addressed by formal regional organisations such as Asia-Pacific Telephony.

However those with access to advanced research and education networks in these countries can take advantage of the high bandwidth capacity of the region on the one hand and the high bandwidth and low costs typically associated with the advanced research and education networks on the other to gain cost-effective access to all wide range of leading-edge education and research developments from around the world.

There is one advanced research and education network, APAN, which links several Asian countries and Australia.  At present there are no in developing countries apart from China which full are members of APAN.

APAN is (according to its website) “a non-profit international consortium established on 3 June 1997. APAN is intended to be a high-performance network for research and development on advanced applications and services.  APAN provides advanced networking environment for research community, and promotes international collaboration.”  Its Primary Members are Australia, China, Japan, Korea, Malaysia, and Singapore.  Thailand is an Affiliate Member.
The APAN topology can be seen at http://www.jp.apan.net/NOC/implementation/BackboneMap.html
Joining the threads – How developing countries in the Asia-Pacific region can enter the broadband era

The need to integrate developing countries in this region in a wider Asian approach to broadband developments has been recognised by Japan which has proposed the Asia Broadband Project.  Japan has also promoted ICT usage in development in the region though its JNet system.

Australia has recognised the need for increased ICT readiness and upgrading and the associated knowledge-transfer potential for developing countries in this region through its Virtual Columbo Plan.

Donors in the region and multilateral agencies could work together with developing countries in the region to make this region a world leader in broadband developments and thus allow the whole region to move more rapidly towards successful knowledge-based economies.

A good basis for further broadband developments would be to bring as many developing countries in the region is possible into advanced research and education network projects.  This would require not only upgrading of physical infrastructure in many cases but a systematic program of educating staff in universities and related institutions in the developing countries involved in how to take advantage of the enormous range of opportunities available through such networks and associated projects.
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