DRAFT

An advanced network for the University of the South Pacific

Report of a short study by Mary O’Kane investigating whether it would be possible to increase substantially the network connectivity of the University of the South Pacific for a reasonable cost

Background to the Report
When Minister Downer announced the Virtual Colombo Plan in August 2001, he said Australia would support the establishment of a GDLN Centre at USP.  

GDLN Centres are part of a concept developed and sponsored by the World Bank whereby a network of centres in developing and developed countries, each equipped with videoconferencing and internet facilities, offers learning and networking opportunities to a range of groups in developing countries.  Ideally each individual GDLN Centre is financially self-supporting.

Most GDLN Centres link into the GDLN network using capacity on an Intelsat satellite for which the World Bank has negotiated a restricted-use special rate.  This particular satellite does not cover the Pacific Islands.  If USP is to access material offered over the GDLN network, it has to find some alternative means of connecting to the network.  There is a very real concern that connecting to the GDLN network could be quite expensive.  The relative newness of the GDLN project means it is hard to estimate precisely what the benefits will be in accessing GDLN material.  These two issues, taken together, lead to a real concern as to whether establishing a GDLN Centre at USP can be justified for the expenditure involved.

There is a further concern that the Pacific Island Countries cannot afford not to establish a GDLN Centre, as it potentially promises useful educational material and connections for Pacific Island Countries’ public and private sector officials and is strongly endorsed by two important aid players in the Pacific – Australia and the World Bank.

This study examines the connectivity issues associated with establishing a GDLN Centre.  But, probably more importantly, it raises the question about whether the money spent in providing GDLN access might not be better spent on enhancing USP’s connectivity to other research and education institutions around the world and between its own campuses.  Through doing this, it is possible to see that there are ways to upgrade USP’s connectivity so that it could be part of the world’s leading research and education network projects with potentially extremely significant educational and research opportunities.  And, if this option is adopted, USP would have easy and relatively cheap access to the GDLN and many other development-related ICT offerings as well. 

This is a preliminary study.  But what it does do is to demonstrate that the issue of establishing a GDLN Centre could be the catalyst for a very important opportunity to enhance significantly USP’s education and research profile and future opportunities.  The focus then shifts to the opportunities to be gained through enhanced connectivity.  One of these opportunities is connection to the GDLN network.

The Scope of Services for the study is attached as Appendix A.

GDLN – some background in the context of the Virtual Colombo Plan
To quote its website (http://www.gdln.org/), the GDLN (Global Development Learning Network) is a unique partnership of public, private, and non-governmental organizations is a fully interactive, multichannel network with a mandate to serve the developing world. GDLN partner organizations work together to take advantage of the most modern technologies, to build local capacity, share learning and knowledge, and develop a global community dedicated to fighting poverty.

GDLN is committed to providing quality programming drawn from a variety of public and private sources, including the World Bank Group.  Learning programs fall into three broad categories: Courses and Seminars, Development Dialogues, and Web-based Programs.
Several GDLN Centres have been operating in South America and in Africa for some time.  Early experience with these centres suggests that they can be important vehicles for public service and civil society education (see stories on GDLN website).  It appears that none of the centres is, however, financially self-sufficient.  

In launching the Virtual Colombo Plan jointly with the World Bank, Australia announced that it would sponsor the extension of two World Bank ICT initiatives (the GDLN and the Development Gateway) into the Pacific and South-east Asia.  To date there are only a few GDLN Centres in this region.  Centres have been established in China, Vietnam, Thailand, East Timor, Singapore and Australia. Feasibility studies have been carried out GDLN centres have been carried out for Papua New Guinea, Indonesia, and Cambodia.  And, of course, USP is considering joining the GDLN network.

Establishing demand for GDLN offerings
In the feasibility studies that have been carried out recently for GDLN centres in this region, it is clear that countries involved are uncertain about the relevance of current GDLN offerings to their development needs.  This is not surprising as it is hard to imagine what benefit can be gained from GDLN Centres until one has some fairly concrete experience of how they operate.  Ideally this is gained by actually using a GDLN Centre but some idea can be gained by watching the various videos put out by those associated with GDLN activities in the World Bank.

As part of the Virtual Colombo Plan, Australia has sponsored a GDLN needs analysis survey which is currently being undertaken by the Australian Council or Educational Research (ACER).  As part of this study development stakeholders in the Pacific Island Countries will have the opportunity to explore what they would use a GDLN centre for.  The ACER study should be completed by later this year.

Problems with accessing GDLN from the South Pacific

The World Bank’s original idea was that GDLN Centres would connect to a ‘bridge’ in Washington using the Access Research Network (ARN) in conjunction with an Intelsat satellite on which the World Bank has negotiated a restricted-use special rate.  GDLN operates on a hemisphere beam of this satellite which is Intelsat’s of Indian Ocean satellite located at 64 degrees East.  The footprint of this satellite does not reach any USP campuses.

USP has its own network which operates using a global beam of the Intelsat Pacific Ocean satellite located at 176 degrees East.  It was hoped early on that the footprint of this satellite might reach Singapore and then GDLN material could be relayed on from the GDLN Centre at the Civil Service College in Singapore.  However it has been established by the World Bank that the Intelsat Pacific Ocean satellite does not reach Singapore.

The World Bank has suggested (email from Sonya Woo to Professor Rajesh Chandra and Erik Olbrei, 8 April 2002) that USP should lease a dedicated optic fibre line of 384 kbps from Suva to the closest appropriate point in Australia in order to connect to AARNet and then use AARNet, if its owners agree, to connect to the GDLN network.

This solution raises a variety of questions that yet need to be answered.  These include the following:

· What would a dedicated lease line cost from Suva to an appropriate point in Australia?

· Despite Sonya Woo’s comments in her e-mail of 8 April 2002 that USP would only contribute a yearly connectivity fee to the GDLN if it chose to connect via the World Bank’s ARN/satellite system, ANU has to pay a connectivity fee on top of payments it makes for a dedicated lease line to link it to Perth which is the nearest point to ANU that the Bank’s satellite footprint reaches.  Would USP still have to pay a connectivity fee?

· What would be the attitude of AARNet to the request?  To an extent this is known and is explored below.

· While the footprint of the Intelsat used by USPNet does not reach Singapore, it presumably reaches Guam, Hawaii and probably Tokyo and Manila, all of which have high-speed fibre-optic connections to North America.  Also Tokyo and Manila are both on JNet, which has a partnership arrangement with GDLN.  So it would seem that there are other routes by which USP could connect to the GDLN network.  The costs and timing issues associated with these alternate routes would need to be investigated.

· Is a single GDLN Centre located at Suva adequate or sensible to meet the needs of the Pacific Island Countries?  USPNet as currently configured does not allow for multiple site videoconferencing.  It does however allow for videoconferencing between Suva and one other campus at a time.

GDLN – the pros and cons from the point of view of the University the South Pacific
The GDLN Centre concept has only been in existence for a couple of years, and the direction of the overall project has changed several times following changes to GDLN management within the World Bank.  In considering the possibility of locating a GDLN Centre at USP, it is important to recognise that GDLN courses are designed primarily as short courses or directed discussions (so-called global dialogues).  Typically courses are not for-credit university courses.  Indeed GDLN management to date has not encouraged the use of GDLN Centres for university educational purposes.  Rather, it believes that GDLN courses are more appropriate for public servants, civil society groups, training associated with the professions and courses leading to skills and specific-area knowledge upgrading particularly in fields relevant to development.  Locating a GDLN Centre within USP will undoubtedly have benefits for the Pacific Island Countries as a whole, but it is unlikely that it will do much to enhance the educational offerings for students and staff of USP.

However there are signs that GDLN management might change its attitude to using the GDLN network for university courses that can articulate into a tertiary education award.  If this is the case, then there could be some useful courses available to students and staff at USP, particularly as many GDLN Centres are physically located in universities.  This is especially so in South America.  For example a pilot project might be launched between USP and Latin American universities under the auspices of FEALAC.

In summary, it makes sense from the point of view of the World Bank to locate a Pacific Islands GDLN Centre in USP because of already existing infrastructure.  The University might benefit from this directly if a more liberal attitude to for-credit courses is adopted by GDLN management. 

Thinking big – significantly upgrading USP networks and getting GDLN and more as a bonus (the advanced network option)
The idea of connecting USP to the GDLN network using AARNet touches on (old) idea of having USP as a member of AARNet.  This idea has been discussed at times in various forums, most notably in the Board and management of AARNet.  

AARNet’s major connection to North America is via capacity leased for 15 years on the Southern Cross cable.  This cable rises at Suva, indeed Fintel uses this cable.  When AARNet was organising its lease arrangements for the cable, it discussed the possibility of including a formal connection to USP.  However as funds were relatively tight for the owners of AARNet (the Australian universities and CSIRO), they opted for a three-drop ring arrangement (see Figure 1).

AARNet’s 155Mbps three-drop trans-Pacific ring could be upgraded to a four-drop ring at a cost of anything up to AUD3m. for the 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.  And, furthermore, these would be an annual AARNet fee to be negotiated with AARNet.

By becoming a member of AARNet, USP would have access to internet connectivity on par with the leading universities in the world.  This issue is discussed further below.  

Of course, joining the Suva campus of USP to AARNet still leaves the question of high-speed connectivity to the other USP campuses.  Using recent technical upgrades to satellite modem technology, it would be possible to upgrade the existing USPNet to make it capable of between 2 and 15Mbps connections, more than adequate for multisite videoconferencing and for most high-speed internet requirements.  This upgrade to USPNet would probably cost of the order of AUD1m.

But there are other options and opportunities as well.  At the moment the communications market worldwide is depressed, with a great deal of underutilised capacity on existing satellites and fibre-optic cable ships sitting in dry dock.  USP might take advantage of these opportunities to negotiate a very good network upgrade at a relatively low cost.

Figure1:  AARNet and its peer networks
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Before outlaying what are likely to be the considerable costs involved in connecting to the GDLN network, it is worth considering whether, for not much more, the overall connectivity for USP could not be upgraded to world-leading capacity with all the consequent benefits for education, development, governance, research and commerce that would inevitably follow.

Why join AARNet?  Access to peer networks
AARNet has been a considerable pioneer in developing high bandwidth connectivity between Australian universities and research institutions on the one hand and major research and education networks around the world on the other.  AARNet was one of the first education research networks to demonstrate effective use of voice and video over the internet.  

AARNet has not only been innovative in a technical sense but it has also been innovative in a financial sense, demonstrating considerable business and regulatory acumen.  AARNet Mark 1 introduced the internet to Australia including commercial customers.  This business was then sold by the AVCC for a considerable profit and a new version of AARNet established.  AARNet in its current form has negotiated a series of clever deals within and outside Australia to secure very competitive and effective connectivity deals for its owners.  Using AARNet, a videoconference between Canberra and Washington, say, costs of the order of AUD20/hr.

By joining AARNet, USP would be able to carry out more effective collaborations than is possible at present with Australian university groups.  This could have significant advantages for USP in its education and research offerings and other activities.

As AARNet is one of a set of well-linked research and education networks around the world, USP in joining AARNet would also have access to and be able to be a part of leading research and education collaborative projects worldwide.  

Figure 1 gives an indication of the main AARNet peer networks.  Details of all these networks can be found at http://arena.internet2.edu/
Upgrading USPNet
As indicated above, it would be sensible to consider upgrading USPNet in conjunction with linking USP at Suva into AARNet.

Upgrading the existing USPNet infrastructure using a system such as Auspace’s IP-based integrated VSAT/Wireless Network system, LongReach, is a possible option.  According to the Auspace brochure, LongReach is an advanced broadband communications system supporting TCP/IP with Bandwidth on Demand and Quality of Service.  Each user enjoys access to full network capacity and lower ongoing costs achieved through sophisticated traffic and satellite transponder bandwidth management techniques.
A major advantage of a system such as this is that it should be able to be done within the current regulatory framework under which USPNet operates as it is ‘merely’ a network upgrade.  The downside of such a system is that the bandwidth capacity it provides the network, though a vast improvement on the current situation, is still considerably smaller than can be provided using fibre optic cable.

Given that some cable-laying ships are lying idle at present, it would be well worth investigating the possibilities of getting cable laid at a good rate.

Possible regulatory issues in the context of the ICT Policy and Strategic Plan for the Pacific

Changing and upgrading telecommunications networks, particularly ones between several countries always brings up the possibility of regulatory problems, particularly at a  time when many countries seeking to make money from telecommunications traffic.  While all of the issues proposed for enhancing USPNet and its connection to AARNet could be portrayed as upgrading an existing system, it is possible that telecommunications operators in the Pacific Island Countries might see the matter differently.  

Certainly AARNet has encountered problems within Australia of this kind but has been remarkably creative in resolving them with the relevant authorities.

USP has a significant current advantage in the recent release of the ICT Policy and Strategic Plan for the Pacific.  This excellent Plan places considerable emphasis on the need for education across the Pacific Island Countries and thereby provide an excellent context for the introduction of any telecommunications regulations that might govern an enhanced research and education network across the Pacific.

Likely costs

If USP joins AARNet and upgrades USPNet using a system such as the Auspace LongReach system, the capital cost could be as high as AUD4m.  USP would also have to pay an annual AARNet fee.  But it must be remembered that this capital cost would give USP access to the Southern Cross cable for 13 years. 

If rather than upgrading its overall internet connectivity, USP chose to connect to GDLN using a dedicated lease line to Australia, and then used AARNet to Singapore, the costs involved would be the costs of the lease line, AARNet costs to be negotiated and then possibly a GDLN connection fee (ANU pays a GDLN connection fee of AUD200,000 per year in similar circumstances).  If one was looking at a 10 year horizon, the overall costs are possibly similar to the costs associated with the USP network upgrade.

How the costs might be met
Although we estimate that the network upgrade for USP could cost as much as AUD4m in capital, that figure does not take into account various possible cost-sharing arrangements and special deals that might be able to be done if such an upgrade were undertaken.

The Executive Director of AARNet, Mr George McLaughlin, has indicated that AARNet would probably consider several issues at once in looking at adding USP to AARNet.  AARNet would probably move from its current three-drop ring on the Southern Cross cable to a five-drop ring adding not only USP but also New Zealand.  Mr McLaughlin believes it is very likely that would be possible a special deal with Southern Cross Cable to do this and some other upgrades at once.  This could lead to USP, or the donor countries supporting it, having to pay significantly less than would be involved in merely joining USP to AARNet.

If AARNet is available in various Pacific Island Countries then there could be other contributors to the initial capital cost.  Central Queensland University has a campus in Suva, so it could be expected to contribute.  This contribution could be substantial as it is understood that CQU is currently paying several hundreds of thousands of dollars per annum to service its Fiji campus.  It is possible that various research organisations worldwide with interests in the Pacific might also contribute.

In joining AARNet the Pacific Island Countries would also join APAN which is sponsored by APEC.  Is possible that there might be APEC funds available to support the increased connectivity to the Pacific.

Obviously aid donor countries which have long-term interests in the Pacific would also be likely to provide assistance for what would be a truly high-impact project in terms of addressing the digital divide.  As well as giving access to a large number of research and education networks, the network upgrade would give USP access to a large number of internet-based development projects sponsored by particular donors (e.g. Japan’s JNet; Australia’s Virtual Colombo Plan) and by multilateral organisations such as the World Bank (GDLN, the Development Gateway, the Global Knowledge Partnership), the Asian Development Bank, and various UN agencies.

The research and education network proposed would be ideal for delivering a range of development-related services including telemedicine, telescience, education and networking at all levels, the ability to hold intergovernmental meetings, etc.  The increased range of services that can be offered, combined with savings that can be made in areas such as travel costs should make contributions to this project attractive to aid donors with interests in the Pacific.

Timing

Should USP decide to investigate the internet upgrading option, it is likely that an intense period research and negotiation would be needed of the order of three to six months.  Installation could then take place so that the upgraded capacity would be ready sometime early in the 2003 academic year.

How a university in the developing world can use advanced networking to maximum advantage
If USP chooses to upgrade to an advanced research and education network, it is important that the University and the governments and communities of the Pacific Island Countries consider carefully how they can maximise the use of such a network.  It is important that leaders across the Pacific Island Countries become familiar not only with current projects such as the rich array of projects within the internet2 (http://www.internet2.edu/html/about.html) initiative and the connections enabled by the Arena project http://arena.internet2.edu/ but also with projects that are likely to be rolled out over the next few years.

The opportunities available through an advanced network align well with many of the strategic directions for USP set out recently by the Vice-Chancellor. 

An advanced network would make relatively cheap multisite videoconferencing available to the Pacific Island Countries for research and education purposes.  It is important that a good understanding of what leads to effective use of videoconferencing facilities is gained across USP.  Multi-university shared teaching projects can be very effective (e.g. the undergraduate program in the Australian Cooperative Research Centre for Premium Quality Wool) but they do need very good project management and effective communication between staff at all participating sites.  It would be necessary to undertake systematic staff training in appropriate teaching methods to take advantage of the new network capacity.  It might also mean that current videoconferencing is facilities should be upgraded somewhat to take advantage of technologies such as scientific visualisation that is available through advanced networks.

Advanced networks can be particularly good in the area of research and research training.  Researchers and research postgraduate students and participate regularly in international virtual meetings of research groups in their particular disciplines, an important issue in overcoming the research isolation that can exist in a small country.

Not only whould an advanced network allow USP to access and participate in a wider range of research developments around the world, but it would also allow USP to develop research projects of particular interest to it and to seek international partners and funding for these projects.  For example, USP might wish to take a lead in areas such as global warming and sea level rise, tropical island agriculture, tropical telemedicine, and undersea earthquakes.  By setting up to build a significant profile in a small number of areas, USP could significantly lift its international profile and attract the benefits that would flow accordingly.

Because foreign students would be able to take courses at their home universities using advanced network distance education methodologies, upgrading to an advanced network could also provide an opportunity for USP to attract significant numbers of fee-paying study-abroad students, particularly from North America and Europe.

Educators and researchers can also take advantage of projects such as remote instrumentation, supercomputing and scientific simulation projects that are available over advanced networks.  Excellent summary descriptions of the types of projects and facilities currently available over advanced networks can be found in the press kit section of the internet2 website (see http://www.internet2.edu/html/infokit.html#PressKit).  Some of these pamphlets are attached in Appendix 2.

Many of the issues raised in this section would be significantly facilitated through the development of formal and effective partnerships between USP and a range of carefully-selected universities around the world.

This section provides a very quick overview of the types of issues that would need to be addressed to make most effective use of an advanced network.  It cannot be overemphasised that careful attention to the human issues involved in effective use of advanced networks would be a highly rewarding investment.

Next steps - key issues, options and recommended solutions

In order to investigate further the issues raised in this report, the following should be addressed in three phases.

Phase 1a (formal determination of costs, timing, and technical issues associated with advanced network option)

1) Ask AARNet to propose formally the mechanisms, pricing (capital and recurrent) and timing by which USP could become a member of AARNet.

2) Establish with the appropriate authority (Government of Fiji? Fintel?) what the backhaul costs would be to provide a fibre-optic connection between the Southern Cross cable landing site at Suva and the USP campus in Suva.

3) Ask Auspace (and manufacturers with similar technology) for a full specification of what is technically possible and for a formal quote including timing to upgrade USPNet.

4) Investigate the possibility (or ask an organisation such as Auspace to do it as part of a quote) of obtaining cheaper satellite rates on underutilised satellites such as those in the Iridium and Globalstar clusters.

5) Investigate (with help from AARNet) the possibility of getting on low cost fibre-optic connections between various USP island campuses.

6) Establish with the World Bank whether it would charge any connection fee for USP to access GDLN programming over the internet.  Also it would be necessary to establish that the World Bank’s own networking capabilities are such that it can indeed support videoconferencing over the internet.  If it cannot, then the last piece of the connection would need be made through standard videoconferencing arrangements from a niversity such as Georgetown University, which can be reached over advanced research and education networks, and the World Bank.

Phase 1b (formal determination of costs, timing, and technical issues associated with GDLN-only option)

1)  Establish the cost of a dedicated lease line cost from Suva to an appropriate point in Australia where GDLN material could be routed through AARNet.

2) Establish formally whether AARNet would be prepared to carry the GDLN material for USP and what it would charge.

3) Establish with the World Bank if USP would have to pay a connectivity fee as ANU does?

4) Establish where there are other routes by which USP could connect to the GDLN network (via Hawaii, Guam, Tokyo etc.) and establish the costs, timing and regulatory issues associated with these alternate routes.

5) For comparison, estimate the likely use of GDLN videoconferencing connections and obtain a price from Fintel for videoconferencing on an ad hoc basis.

Phase 2 (negotiating with those who might contribute to the advanced network upgrade)

1) Consult with interested donor countries on the possibilities of their contributing to USP upgrading to an advanced network.

2) Through AARNet find what contribution Central Queensland University might make to the project.

3) Establish which international scientific projects might benefit from the presence of an advanced research and education network in the Pacific and approach them about contributing to the project.

4) Ask philanthropic foundations which support advanced networking for developing countries to contribute to the project.

Phase 3 (installation and preparation of the University for using an advanced network)

1) Arrange with suppliers for installation and testing of equipment and software associated with the network upgrade.  Consider using volunteers organised by donor countries to assist with the project management of this phase.

2) Develop a formal strategic plan within USP for how an advanced network might be used most effectively with particular regard to opportunities in collaborative education, research training, major research projects and income earning possibilities associated with study abroad students.

3) Investigate the use of academics on study leave from universities and other volunteers from countries such as Australia, New Zealand, Japan and the United States to assist with developing effective introduction of advanced-network-enabled education research projects.

Providing answers to the issues listed above should not be particularly difficult for those who have the right background and connections.  Probably the most effective way to take this matter forward would be to establish a small steering committee, the USP Advanced Network Project Committee, which could find out what is needed and prepare appropriate reports and recommendations.  The composition of such a committee might be:

Professor Mary O’Kane (Chair)

Professor Rajesh Chandra, Deputy Vice-Chancellor, USP

Mr Erik Olbrei, AusAID

Mr George McLaughlin, Executive Director, AARNet

Dr Robert Guild, Economic Infrastucture Adviser, Pacific Islands Forum Secreatariat

Mr Kisione Wesley Finau, Manager, USPNet

M Paul Young, CRC for Enterprise Distributed Systems Technology.

Conclusion
This report outlines the findings of a short study which arose from considering the problems associated with USP connecting to GDLN services.  For the 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.
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