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1. Rationale for National Research and Education Network in Barbados
1.1. Introduction

A high performance national network connecting academic and research institutions and
popularly termed a National Research and Education Network (NREN) is increasingly viewed as
a vital component of modern teaching, research and learning. About a hundred countries in the
world have adopted the NREN as the centerpiece of their information and communication
technology (ICT) plan for tertiary education institutions and for connecting research institutes
and other institutions such as schools and hospitals. A list of Research and Education Networks
with hyperlinks to their websites is provided in Annex Ill.

The one NREN per country model that has evolved in Europe proved to be one of the most
successful mechanisms forging collaboration among researchers and educators at national and
regional levels and enabling the creation of a family of inter-connected research and academic
communities around the globe. The NRENs link through Regional Research and Education
Network (RREN) backbones and connect- internationally via high speed networks. The building
blocks are the fiber-based campus networks in individual institutions that connect to a centrally
operated high capacity national fiber backbone connecting NREN, links to other countries’
NRENs and then to regional networks like GEANT in Europe or Internet2 in the United States.
Figure 1 shows the building blocks of research and education networks.
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Figure 1: Building Blocks of Research and Education Network Connectivity

The NREN is essential to create economies of scale for building and sharing high speed
networks and expensive research equipment and to host applications for advanced
collaborative scientific research. Scale is the primary motivation for creating NREN. The more
the number of universities and other institutions that participate in the NREN, the better the
sustainability, the lower the cost per institution and the higher the negotiating strength of
participating institutions. For example, the Academic and Research Network of Slovenia
(ARNES)1 - connects universities, institutes, research laboratories, museums, schools, databases
and digital libraries in the country. The network connects over a thousand Slovenian
organizations and makes ARNES' services available to nearly 200,000 people.

The Caribbean region, including Barbados, has largely been excluded from the development of
such networks. Noting this gap, the Caribbean Knowledge and Learning Network (CKLN) has
been supporting the development of NRENs at national level and establishment of a Caribbean
Research and Education Network (C@ribNET) that connects Caribbean institutions to each
other and to other international networks such as Internet 2%, Red® CLARA and GEANT".

! http://www.arnes.si/en/about-arnes.html
2 www.internet2.org
> www.redclara.net

4
www.dante.net
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CKLN realizes that NRENs are primarily human networks and the accompanying organizational
structures and infrastructure for production, distribution, management, sharing and utilization
of knowledge and for promoting a continuous research agenda.

The formation NRENs generally is comprised of two major elements:

* The institutional and governance framework that binds the membership
together and

* The underlying physical connectivity.

The NREN governance framework provides the human networking element while the
infrastructure provides dedicated, high-performance communications network capabilities not
only within a country, but between research and educational institutions located in different
parts of the world.

The development of a Barbados NREN (BBREN) and its subsequent link to C@ribNET and then
to Internet 2, redCLARA and GEANT therefore requires collaboration between local
stakeholders, affordable access to infrastructure, the sharing of applications and other network
resources and governance mechanisms that drives the evolution of the physical and human
networking in the island. The purpose of this Blueprint is to outline the network infrastructure,
application and services, governance, human resource, management capacity and skills, as well
as a proto-implementation plan for NREN development in Barbados.

1.2. Benefits of Barbados National Research and Education Network

Education, cutting-edge research, science and technology are the key ingredients of sustainable
social and economic development. Building a strong education and research community is a
cornerstone for prosperity, societal development, stability and regional integration.
Information and communication technologies underpin research and education and the
creation of an innovative and life-long learning society, which possesses a community of
scholars, researchers, engineers, technicians and firms engaged in production of knowledge
goods and services. Academic and research networking is now regarded as an essential national
infrastructure, ‘public goods’ comparable to roads, water, ports and energy services due to its
implications on learning, teaching, research and many other scientific endeavors that have
positive impact on the knowledge economy, general economic development and social
cohesion.

NRENs design, build or lease, operate, maintain, support and manage a physical
telecommunications network for the benefit of the education and research community. They
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provide national-scale networks that interconnect universities and other knowledge-generating
institutions and research centers separately from the commercial Internet, providing un-
congested, high-speed, advanced communications capabilities. One such example is the
Croatian Academic Network (CARNet)® which built a private network of Croatian academic,
scientific and research community, as well as of institutions in the elementary and high school
system. The network infrastructure is owned by CARNet institution, but cables are rented from
various telecommunication providers. CARNet network is an example of a WAN network (Wide
Area Network — a network distributed over large distances), which enables CARNet members
throughout Croatia to connect into a compact information and communication system. In the
same vein, the development of a Barbados National Research and Education Network would
provide access to more affordable high capacity bandwidth to institutions in Barbados.

National and Regional Research and Education Networks connect the academic and research
community to each other and access to educational resources, complex data sets and
computing facilities (i.e. supercomputers and scientific instruments like optical and radio
telescopes) and host advanced applications. Scientific applications in physics, environmental
science, oceanographic and atmospheric research demand high network capacities and put
heavy demands on network availability and end-to-end performance. These applications usually
require a communications network dedicated for these purposes.

The establishment of a NREN in Barbados opens doors for scientific and research collaboration,
underpin the exchange of international and regional e-learning content, optimizes the use of
networked educational resources and fosters collaboration between domestic academic and
research institutions. The NREN initiative could also used for facilitating connectivity to schools
and public institutions, enabling digital inclusion and improving everyday life of citizens by
promoting telemedicine and e-government. It would serve as a problem solving and
collaborative platform in the region; there by positively affecting democracy and equity in the
Caribbean.

The establishment of National Research and Education Networks in Barbados will:

* Provide a high-speed and low cost broadband network for research organizations to link
up to each other and carry out collaborative research,

* Create economies of scale for building and sharing high speed networks, expensive
research equipment, applications and other resources,

* Facilitates the negotiation of favorable pricing for Internet access and software license
on behalf of all participating institutions,

* Promotes joint institutional content development, access to large databases and sharing
of research results,

> http://www.carnet.hr/infrastructure
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* Promotes distance learning and additional services such as Domain Name Services,
network security, bandwidth management, web caching and hosting, IP telephony,
traffic shaping and authentication, e-mail and authorization and accounting services for
the entire national education and research community,

* Provides centralized training, capacity building and advisory services to their member
institutions and others such as local secondary schools,

* Promotes linkages between the academic and research community, industry,
government and other international research and educational networks,

* Promotes Caribbean level and international collaboration between communities of
practice,

« Allows for the hosting and execution of data-intensive applications (e.g. bio-modeling
and computation) and sharing of high end computing assets thereby facilitating better
research outcomes and problem solving,

» Provides the experimental platform for researchers to investigate, develop and test new
network and internet technologies and applications prior to deployment within the
public sector or for commercial use.

In sum, the NREN provides platform for accessing digital resources, instrumentation,
computation essential for international collaborative research between researchers in Barbados
and others around the world. NREN will also serve as a springboard for innovation with spin offs
to industry, education, healthcare and governance. NREN is critical for building a network-
literate population that will serve as the foundation for the knowledge based economy in
Barbados. Indeed, it will enhance the success of EduTech 2000 that strives to promote learner-
centred pedagogies.

1.3. Positioning Barbados NREN within the Context of Regional and Global Network

Barbados has a good communications infrastructure. All academic institutions including primary
and secondary schools have good connectivity to the Internet. However, the emphasis so far
has been in providing individual connection to the Internet to access to servers in Europe and
the Americas, rather than the establishment of national and intra-Caribbean connectivity as the
basis for academic and research collaboration and for resource and knowledge sharing.

The development of National Research and Education Network in Barbados will create an
opportunity for collaboration between academic and research institutions including the
University of West Indies (Cave Hill), Barbados Community college, Samuel Jackman Prescod
Polytechnic, Barbados Institute of Management and Productivity and Erdiston’s Teachers
College and their onward connectivity to the Caribbean Network (C@ribNET) and to other
global networks, thereby fostering academic collaboration worldwide as shown in Fig 2. This

5|Page



interconnection of schools, colleges and research institutions will provide an opportunity to
mobilize and use local resources to solve local problems by aggregating resources and local

researchers.

( GlobalNetworks |
(Internet 2, GEANT, C@aribNET
Red CLARA

UWI {Cave Hill)

Barbados
Community

College

SIPP

RegionalNode (TT) ETC

- —

St. Lucia REN

RegionalNode (DR)

| —

GrenadaREN

RegionalNode
(Florida)

RegionalNode
(M)

Ne——

International REN

t Caribbean REN

RegionalNodes

NRENS

Figure 2. Positioning Barbados NREN Within the Global Context

The development of NREN in Barbados will strengthen Caribbean level networking that is
spearheaded by the Caribbean Knowledge and Learning Network (CKLN). CKLN is an inter-
governmental agency established by CARICOM with the mission to build capacity in the areas of
education and training through initiatives that will enhance and grow the regional human
resource outputs®. CKLN has been working towards the design and implementation of a
Caribbean regional research and education network for connecting all Caribbean universities
and other tertiary level institutions to support collaboration on the development of education
and research activities in the region and connect to knowledge networks in Europe, North
America and Latin America. The major objective of CKLN’ is:

6
www.ckln.org

7 CKLN, C@ribNET: The Regional Research and Education Network — Regional Public Good, September 2010
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* Coordinate the development of an advanced networking environment for research
and education (R&E) communities in the Caribbean region under C@ribNET and
enable regional and transnational cooperation,

* Enable digital inclusion, promote local content development as well as connectivity
for knowledge creation and information sharing,

e Offer ICT infrastructure to support functional cooperation between CARICOM states
and development of the human resource,

Foster development of national research and education networks in support of
these objectives

C@ribNET is a two-tier network - the backbone level to be hosted by points of presence in
Trinidad and Tobago, Jamaica, Dominican Republic and the United States (Miami) and the
access levels connecting directly to NRENs in member States as shown in Figure 3.

Turks & Caicos  Haiti DomRep BVI Anguilla

Bah |
ahamas ¥ usa

fg ~ backbone backbone | Antigua
- node node
Montserrat
Dominica
Belize Z
= Jamaica T&T L
4 backbone backbone St. Lucia
. . node node g= .
Cayman N \, ﬁ
fg i — St. Vincent
- ~ < ~ = - S
Jamaica Guyana Suriname Grenada Trinidad Barbados

Figure 3. Proposed Connectivity Between NREN in the Caribbean

Source: Paper, C@ribNET: The Regional Research and Education Network — Regional Public
Good, September 2010
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It is evident from Figure 3 that Barbados will connect to other countries and international
networks through a backbone node to be established in Trinidad and Tobago.

The development of a NREN in Barbados will also serve as a conduit for connecting colleges,
schools and research institutions to the global academic and research networks in Africa such
as UbuntuNet Alliance, the West and Central African Research and Education Network
(WACREN), the Asia Pacific Academic Network (APAN), GEANT and Internet 2, and the Latin
American research network Red CLARA to provide access to global network and resources.
There is already a massive pool of valuable world class resources available freely to the non-
profit world of research and education networks. An example would be the New England
Journal of Medicine which is free to the developing world.

1.4. Overview of the Needs and Gaps for Connecting the Education Sector in Barbados

Barbados, situated just east of the Caribbean Sea, is a West Indian continental island-nation in
the western Atlantic Ocean with an estimated population of 284,589. The country’s terrain that
covers 431 square Kilometer is largely flat but rises gently to central highland region. Its nearest
Caribbean neighbors are St. Vincent and St. Lucia. Barbados is approximately 1,600 miles south-
east of Miami, Florida. The capital, Bridgetown, is located in the south-west of the island in the
parish of St. Michael, which is the most populated of the eleven parishes®.

Barbados is one of the more populous and prosperous Caribbean islands with GDP of about
US$3.9 billion in 2009 and GDP per capita of US$11,9009". The economy was originally
dependent on sugarcane cultivation and related activities. However, in recent years the
economy has diversified into light industry and tourism with about three-quarters of its GDP
and 80% of exports being attributed to services.

The four main foreign exchange earning sectors are tourism, international business services,
manufacturing and agriculture. The focus on the development of tourism, business and service
sector has prompted the importance of highly skilled human resources and state of the art
communications infrastructure. Barbados allocates a high share of GDP to education (7.9
percent in 2001). This level of expenditure has led to significant achievements, including
universal enrollment in primary and secondary education, free primary and secondary
education, and support for some costs of textbooks, transportation, and meals.

8 http://www.britannica.com/EBchecked/topic/52655/Barbados

% Invest Barbados, Guide to Doing Business in Barbados,
www.investbarbados.org/docs/Doing%20Business%20in%20Barbados.pdf

10 http://www.ccentre.wa.gov.au/ForSchools/CHOGM/WhobelongstotheCommonwealth/Pages/Barbados.aspx
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The government’s 1995 white paper on education targeted development of a twenty-first
century workforce, and led to the Education Sector Enhancement Program (EduTech 2000) that
was launched in 2000, strongly focused on curriculum change supported by the integration of
ICT into both primary and secondary instruction'’.

While EduTech 2000 has led to increased learner-centered instruction, improved planning for
ICT integration, increased interaction between teachers and students and greater student
interest and motivation, there has been low level of usage and problems with hardware
maintenance and networking. This implies that in spite of a significant progress, Barbados
needs to upgrade human resources capacity for the knowledge economy and increase
computer usage at primary, secondary and tertiary levels*.

Moreover there is a limited integration of colleges and universities in the country into the
global research and education networks. The key institutions such as University of West Indies
(Cave Hill campus), Barbados Community College, Samuel Jackman Prescod Polytechnic,
Barbados Institute of Management and Productivity and Erdiston’s Teachers College do not
have direct connection to regional and international research networks. This implies that the
focus has been largely in carrying “commodity” internet traffic rather than research traffic.

The disconnection from the global network has resulted in:

* |Inadequate flow of educational and research content to schools, colleges and
universities,

* Inadequate research activities and an underdeveloped research infrastructure,

* Lack of technical expertise and visionary capability that has curtailed competitiveness
of the country,

* Limited interaction between academic and research community, industry and
government,

* Limited regional cooperation and collaboration in sharing knowledge between
researchers, teachers and educators that have a negative impact on overall
competitiveness of the Caribbean.

The absence of National Research and Education Network in Barbados has also been the key
constraint to the country’s ability to learn from the global experience in the development of
research networks.

2. International Best Practices in the Development of NREN
2.1. International NREN Best Practices

" Brief Description of EduTechn2000,
http://unpanl.un.org/intradoc/groups/public/documents/caricad/unpan009517.pdf
2 See InfoDev Report on ICT in Education in Barbados, www.infodev.org/en/Document.596.pdf
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There has been a significant building of National Research and Education Networks around the
world. Europe hosts the biggest and most influential regional education and research network
known as GEANT. This network is managed by DANTE,"® a non-profit company based in
Cambridge in the United Kingdom and supported by the Trans-European Research and
Education Network Association (TERENA),** based in Netherlands. GEANT connects national
research and academic institutions in thirty European countries and provides international
connections to regional networks beyond Europe, delivering levels of network bandwidth and
services unobtainable from the commercial sector. The United States and Canada along with
most of the Asian countries including Australia have also developed the most advanced and
influential research and education networks. Internet 2, of the United States has a significant
international support programme to strengthen NREN development in Africa, Asia, Latin
America and the Caribbean.

There has also been NREN built out in Latin America over the last two decades. Focus has also
been shifting to the development of NRENSs in Africa in recent years.

13
www.dante.net

14
www.terena.org

15 .
www.internet2.org
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Figure 4. NRENs around the World

Europe has been the key source for NREN development around the globe. The European
research network - GEANT 3 is the latest iteration - provides a high-performance, state-of-the-
art network infrastructure and is co-funded by Europe’s NRENs and the European Commission
(EC). It connects 40 million users in over 8,000 institutions across 40 countries. Local campus
networks link to national research networks that span specific countries, and these then
interconnect via the GEANT backbone. The network offers data transfer speeds of up to 10Gbps
across 50,000 km of network infrastructure, of which 12,000 km is based on its own fibre. There
are 25 Points of Presence (PoPs), forty-four (44) routes, including eighteen (18) dark fibre
routes'®.

'® http://www.geant.net/About_GEANT/Partners/pages/home.aspx
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Figure 5. The GEANT Network

The European enlargement programme in the last decade has also seen progress on the
connection of South Eastern European countries such as Albania, Bosnia-Herzegovina, Bulgaria,
Former Yugoslav Republic of Macedonia , Federal Republic of Yugoslavia - Serbia and
Montenegro , Greece, Hungary and Romania to the major GEANT Points of Presence and their
incorporation in the Pan-European research network community (TERENA, DANTE). This has
provided a significant boost to these countries and their integration into the global economy:*’.

= At the political level, the connectivity of Eastern European countries promoted common
cultural ties through applications that enabled publishing, access and sharing of cultural
assets among users and possibly educated various social and ethnic communities.

17
www.seeren.org
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= At an educational level, it created conditions for growth throughout South East Europe,
enabling the exchange of ideas, launching of joint experiments and projects,
disseminating research and technological development results, and activating market
forces, all substantial elements in the process of regional development.

= At a social level, the networking environment was used as a working paradigm towards
improving the everyday lives of the citizens of the region. This was accomplished by
designing and running advanced applications such as telemedicine, tele-teaching etc.

= At a business level, the process of the development of research and education networks
enacted a communication channel between South East Europe’s scientific community
and the European industry (liaisons to major Information and Communication
Technology vendors), thus resulting in an increase in the demand for specialized services
provided by the highly skilled academics and researchers of the region.

Through DANTE and TERENA, the European Union has forged links with Asia, Africa, the Middle
East and Latin America over the last decade, creating a significant boost to academic and
research networking in these regions and providing support for their onward connectivity to
GEANT. The support includes financing national and regional links, connecting these networks
to GEANT and exchange of experience and expertise on network administration, bandwidth
management procedures, international networking and cost modelling.

The Europe and Latin American Connectivity (ALICE)™ project was one of such initiatives
coordinated by DANTE and financed by the EU. This led to the establishment of the Latin
American Co-operation of Advanced Networks (Red CLARA) and the implementation and
growth of National Education and Research Networks in South and Central America. The EU
and Red CLARA™ were instrumental in the development of National Research and Education
Networks in 17 Latin American countries, including InnovaRed (Argentina), ADSIB (Bolivia), RNP
(Brazil), REUNA (Chile), RENATA (Colombia), CR2net (Costa Rica), RedUniv (Cuba), CEDIA
(Ecuador), RAICES (El Salvador), RAGIE (Guatemala), UNITEC (Honduras), CUDI (Mexico),RENIA
(Nicaragua), RedCyT (Panama), ARANDU (Paraguay), RAAP (Peru),RAU (Uruguay) and REACCIUN
(Venezuela) and their onward connection to GEANT.

18 http://alice.dante.net/?PHPSESSID=7e2dfc9363bf1461ec182a9f8993b4d5
¥ www.redclara.net
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North African countries including Algeria, Egypt, Morocco and Tunisia were the other
beneficiaries from the EU and DANTE support. The EUMEDCONNECT? project that was
financed by the European Union did not only provide academic institutions in North Africa with
state of the art international connectivity that shifted academic traffic from commercial
providers, but also allowed for transfer of experience and best practices in the hosting of
databases, the use of bandwidth-intensive real-time applications (tele-medicine, video-
conferencing) and the introduction of IPv6 to the region.

In Asia the Trans-Eurasia Information Network (TIEN) connects research and education network
for the Asia-Pacific region to GEANT, providing the Asia-Pacific countries with a gateway for
global research collaboration. The current and third generation of the Trans-Eurasia
Information Network (TEIN3)* provides a dedicated high-capacity Internet network for
research and education communities in 19 countries in the Asia Pacific region, including
Bangladesh, Bhutan, Cambodia, China, India, Indonesia, Japan, Korea, Laos, Malaysia, Nepal,
Pakistan, the Philippines, Singapore, Sri Lanka, Taiwan, Thailand and Vietnam. Australia is also
actively participating in the Trans-Eurasian Information Network.

Asia-Pacific Backbone Topology
by funding source

United States

As of September 4th 2009

Figure 7. Asia Pacific Connection to the Rest of the World

2 http://www.eumedconnect2.net/?PHPSESSID=7e2dfc9363bf1461ec182a9f8993b4d5
L www.tein3.net
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The last five years have seen a focus on the African RENs driven by the availability of undersea
cables in the eastern and western coasts of Africa®’. The academic and research community in
Africa has been savvy in exploiting available national broadband network through the formation
of the National and Regional Research and Education Networks (NRENs/RRENs). North African
Research and Educational institutions have been utilizing available bandwidth through a
regional network - EUMEDCONNECT since 2002. Eastern and Southern Africa where UbuntuNet
Alliance for Research and Education Networking23 was formed in 2005, has established a partial
network that was boosted by support from the European Union. The latter aim was to establish
links to the European Research and Education Network, GEANT. There are several NRENs under
formation in West and Central Africa®* where the process of establishing a regional network —
WACREN —to spearhead connectivity in those regions is ongoing.

2.2. Experience of NREN Development

The building of NREN in about 100 countries around the globe provides an invaluable
experience and some best practices for Barbados to adopt. Every NREN development is a
unique process influenced by historical and local processes. However, the recurring themes are
useful for NREN development in Barbados. The experiences of three National Research and
Education Networks are described below.

Estonia — Estonia is one of the fastest growing and smaller countries in Europe where
NREN development is more inclusive. The Estonian Educational and Research Network
(EENet)® is a governmental non-profit organization established in August 1993 by the
Ministry of Education of Estonia with the task of managing, coordinating and developing
the computer network of science, education and culture. Since 1997 EENet operates as
a state agency administered by the Estonian Ministry of Education and Research.

* The mission of EENet is to provide a high-quality national network infrastructure for
Estonia’s research, educational and cultural communities. Its services include a
permanent Internet connection as well as webhosting, e-mail, ftp, DNS and
consultations in the event of security problems. Development projects are being carried
out in cooperation with universities and institutes, among them the Estonian GRID
project launched in 2004. The EENet network is the most inclusive. Its backbone
network connects most of its counties. Its extensive customer base include:

* Members of the Estonian Academy of Science

*? see many possibilities —http://manypossibilities.net/african-undersea-cables/
> www.ubuntunet.net

" www.wcaren.org

> http://www.eenet.ee/EENet/EENet_en
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* Research and methodology institutions providing services to educational
institutions;

* Universities defined by the Universities Act;

* Vocational education institutions

* Primary and secondary schools

* Pre-school institutions

* Continuing education and lifelong learning institutions

¢ State and municipal museums

* Public archives;

* Public libraries and subject libraries

* Structural units of county governments and local governments supervising
education;

* The Ministry of Education and Research and its subordinate units;

* Publishers specialising in educational and scientific literature;

* Children and youth organisations whose activities support the educational
sphere;

* Social institutions and organisations providing support training to disabled
persons in the scope of specific support services;

* Theatres that are supported from the state budget

The Kiwi Advanced Research and Education Network (KAREN)? is another high-capacity, ultra
high-speed national research and education network connecting New Zealand's tertiary
institutions, research organisations, libraries, schools and museums to each other and the rest
of the world. The network is owned and operated by the Research and Education Advanced
Network New Zealand Ltd (REANNZ), a not-for-profit company.

The purpose of KAREN is to:

* Enable leading-edge e-research

» Facilitate universal connectivity throughout the New Zealand and international research
and education communities

* Encourage broad participation by the research and education sector in New Zealand
through accessible technology and reasonable pricing

+ Connect the research and education sector to the broader innovation community for
pre-commercial research and development-based collaboration

» Facilitate participation by multiple telecommunications-sector partners to ensure the
greatest possible flexibility for ongoing evolution

KAREN emphasizes the promotion of e-research, therefore scientists in New Zealand can
participate in exchanging large volumes of data quickly, gain access to large scale national and
international science and network infrastructure and collaborate on research and education

*® www.karen.net.nz/
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projects at distance. KAREN consists of a high-speed optical network connecting points of
presence (PoPs) throughout New Zealand. A PoP provides an interconnection point between
member sites around the network. Members may connect at one or more POPs. KAREN links
universities and research Institutes within New Zealand via Telstra Clear fibre-optic cable, at
speeds of 10 gigabits per second.

International links to Australia and United States (Pacific Northwest Gigapop) via the Southern
Cross Cable connect KAREN to other national research and education networks in Australia and
the United States, and through them to Asia and Europe. The speeds are 155 megabits per
second to Australia and 620 megabits per second to Seattle, Washington, USA. As of June 2010,
99 organisations at 144 sites across New Zealand had connections to KAREN.

The Lithuanian Research and Education Network LITNET?’ provides another useful example of
NREN development. It was established in 1991 as an association of academic research and
other non-profit organizations. LITNET gets financial support from the Lithuanian Ministry of
Science and Education. Its organizational structure mirrors the experience of other National
Research and Education Networks. The highest governing body of LITNET is the LITNET Board
whose structure and regulations are confirmed by the Ministry of Science and Education in
Lithuania. The LITNET Board coordinates the development and the management of the
network. The NREN operates a Network Operation Center (NOC) located in the Kaunas
University of Technology and provides support network services to its members. It has a
technical expert group that designs, implements and guides the operation of its connectivity
and network services.

The LITNET national network is extensive with high speed connection to the various research
and education institutions throughout the country as shown in Fig 8.

7 http://www.litnet.It
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Figure 8. LITNET Reach Throughout Lithuania and Connection to GEANT

The other major lessons that can be used for the development of Barbados Research and

Education Network include:

NREN start up: A lead institution or government often initiate NREN and backstop its
formation. In South Africa, the Tertiary Education Network was started by the National
Research Foundation. Canada’s CANARIE was conceptualized and born out of Industry
Canada discussions. Singapore’s NREN, SingAREN, was directly funded by the
government. The UK Computer Board was behind the formation of JaNET, the research
and education network in the United Kingdom.

Operational model: National Research and Education Networks are membership-based
not-for-profit limited liability companies whose roles are to provide state of the art
interconnection, stimulate sharing of application and services and support continued
growth and development of the networks and the provisioning of federated, communal
services. NRENs are rooted in the research and education agenda. This implies that
beyond providing the necessary physical connectivity among universities and to
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international backbones, NRENs must play a key role in serving the research, teaching,
learning and special needs of different academic departments.

* Governance issues: Experience also shows that the prerequisites for the creation and
existence of research and education networks are not limited to the use of physical
networks. They are influenced by policy-making, management, legal and financial issues.

* Membership models: Memberships of NRENs vary from place to place but they tend to
reflect groupings of institutions based on one or more ef common organizational
attributes. Most models recognize full members, associates and affiliates. The
membership of NRENs can be regarded as broad based or restricted to academic and
research institutions. In most countries both private and public universities participate
in NREN. Countries such as Estonia and Vietnam include secondary education
institutions. The membership of Malaysia NREN (MYREN) is open to any research-
oriented organizations including publicly-funded universities, privately-funded
universities & colleges, government sponsored research institutions, National Centre of
Excellence and research laboratories.” The Academic and Research Network of Slovenia
(ARNES)29 links over 1000 Slovenian organizations including universities, institutes,
research laboratories, museums, schools, databases and digital libraries and makes
ARNES' services available to nearly 200,000 people.

* Build and Operate Infrastructure: The primary motivation of NREN is to provide the
latest and fastest communication services and comprehensive access to state-of-the-art
applications and resources required for highest quality learning and research. There are
various options for NREN to acquire the necessary infrastructure depending on the
policy and regulatory environment and available infrastructure®:

- Build to own infrastructure: In countries where the regulation allows, NRENs can
build their own physical networks. This would involve laying their own fibre and
provisioning necessary transmission equipment or deploying wireless systems such
as microwave links. The NREN can operate and manage this infrastructure itself or
outsource operation and management to service providers.

- Lease infrastructure: NRENs lease existing but unused infrastructure e.g. dark fibre
from telecommunications providers or other entities such as electricity, gas or rail
companies. In this case, the NREN would provide its own transmission equipment.

*® http://www.myren.net.my/membership/membership-type

2 http://www.arnes.si/en/about-arnes.html

% Alex Twinomugisha, National Research and Education Networking, Understanding NRENs and Key Consideration
in Establishing them, Global E-school and Communities Initiative, January 2007
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The leased infrastructure can be operated by the NREN or outsourced to an
independent manager.

- Purchase managed services: The NREN would lease fibre or microwave and satellite
links from the telecommunications providers owning all transmission equipment.

- Purchase capacity: NRENs would purchase capacity or bandwidth from service
providers between two or more points. In this case, the NREN network is usually a
Virtual Private Network.

Leasing of fibre is generally preferred to the NREN laying their own fibre, therefore, there has
been a significant shift towards leasing fibre capacity and managing the network by NREN
institutions around the globe. The Belgium Research and Education Network (Belnet)®' laid
down a 1,650 km fibre network that combines a traditional IP network with an optical layer.
The Canadian Advanced Research and Innovation Network (CANARIE) has deployed one of the
world’s largest and fastest networks dedicated to cutting-edge research, education and
innovation covering over 19,000 km of fibre optic cable linking Canada’s academic and research
institutions®%. The Bangladesh NREN leases dark fibre from a local telecom operator?>.

Services — NREN services vary from one country to the other. In addition to network and
connectivity, NREN provide a platform for testing various tools and future technologies. The
National Lambda Rail network (NLR)** in the United States is capable of hosting both
experimental and production networks simultaneously, allowing easy and broad-based access
by researchers to the multitude of networks running over NLR. This facilitates migration of
promising technologies from experimental to production networks, provides real-world
production network data for study and enables research and development that transcends or
interconnects different network layers Applications such as online video conferencing, tele-
medicine, distance learning, e-business, online environment monitoring system, early warning
system for disaster mitigation often run on the NREN.

Governance - Experience of NRENs around the globe shows that NRENs need to be governed
by an independent “board of directors” or “board of trustees” guided by a charter, constitution,
articles of association or other governing instruments. The board of directors of the NREN
should be selected on the basis of their experience and contacts that are directly beneficial to
the NREN or on what they are able to offer the NREN. Leatt and Duncan®’ suggest that, the

31
www.belnet.be

*2 http://www.canarie.ca/templates/news/docs/CANARIE_101_both_E.pdf

33 www.bdren.net.bd/

* www.nlr.net

33 Leatt, J.V and Martin, D.H 2000, Reflections on collaboration within SA Higher Education by two bloodied but
unbowed participants, http://tenet.ac.za/
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board should be an expert rather than a representative one, meaning that the IT director of
different universities should be customers to the NREN than becoming managers of the NREN.
The Board of Directors decides on taking new members, making contracts, creating new nodes,
upgrade lines, business trips, and participation on international and national projects and
address further important questions. Therefore, making individual universities to sit on the
board would complicate the decision of some of these issues due to self interest.

NREN members should meet in General Assembly that elects a Board of Directors of NREN and
decides on prices for the provided services. The General Assembly is the ultimate decision
making organ for most established Research and Education Networks. NRENs could also have
various committees that are entrusted with operation of the certain aspects, such as
networking technologies, auditing, etc. The Nepal Research and Education Network is one of
the recent NRENs that is governed by its General Assembly. The Organizational Framework for
NREN?® includes General Assembly, a board (Executive Committee) and Chief Executive Officer
and various departments as shown in Figure. 9.

General Assembly

3

Executive Committee
Administration

&

and Account
Executive Director
Program
Director g
G Network and
Manager Technplogy

&

Officer Health Sciences

U

Supporting Staffs

Figure 9. Organizational Framework of the Nepal Research and Education Network (NREN)
Financing: NREN operation is heavily supported by public resources, typically in an 80:20 ratio

formulation; 80% of operational costs supported by public funding resources, including donor
funding and 20% often arising from members and revenue of value added services. In almost
all cases, the primary initiative and funding for NREN has been initiated by governments such as

3% http://www.nren.net.np/
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through their national science foundation, (USA, China), education and technology ministry
(Vietnam), or university grants commission (Pakistan, India, Sri Lanka). NREN through its non-
profit nature generally ensures Internet access and digital services at lesser cost and at better
quality for its members.

It is evident from global experience that NRENs occupy a special position outside the
commercial Internet market. They operate as not-for-profit organizations serving a closed user
group and consequently there is a case for them to be designated as non-public networks.
NRENs create a platform for information exchange and serve as the source of much Internet
innovation, much of which will spill-over into the commercial Internet for the benefit of society
in general. The government should, therefore, regard NRENs as national assets to be fostered
and supported by central contributions in a hybrid funding model.

2.3. A Gap Analysis of the Situation in Barbados

Barbados sits closer to most of the activities of NREN in Latin America, United States and
Canada. The proximity to the United States and Latin America creates a significant opportunity
for Barbados institutions to benefit from research network, data and research resources. The
relatively small number of research and academic institutions also makes it easier to establish
and finance NREN particularly in extending connectivity to schools, libraries, museums and
other public institutions. The focus on connecting schools and colleges individually has been
the major drawback so far. There is a need for fostering collaboration between the academic
and research institutions and government programmes in order to encourage collaboration and
sharing of services, content and applications.

3. The Research, Education, Policy and Regulatory Landscape

3.1. The Education Landscape

Barbados is a leader in education in the Caribbean, with compulsory education to age 16 and a
literacy rate of close to 100%. This can be attributed in large measure to a committed
government which has stipulated that education is mandatory up to the age of sixteen, and has
continued to subsidize the cost of education at the primary, secondary and tertiary levels.
There are a few tertiary level institutions in Barbados namely the University of West Indies Cave
Hill Campus, Barbados Community College, the Samuel Jackman Prescod Polytechnic and the
Erdiston Teacher Training College. These institutions will form the foundation for a National
Research and Education Network. Barbados has twenty-three (23) government and six (6)
private secondary schools. There are seventy-one (71) government primary schools and eleven
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(11) private assisted primary schools that can potentially be NREN members. In addition there
are libraries, museums, and academies which can be potentially major contributors of digital
information invaluable for the higher education and research communities.

The major institutions that can be immediate members of NREN include:

* The University of West Indies (Cave Hill) and affiliate institutions such as the Chronic
Disease Research Center (CDRC), and the School of Clinical Medical and Research (SLMR)

* Barbados Community College

* Barbados Hospitality Institute

¢ Samuel Jackman Prescod Polytechnic

* Barbados Institute of Management and Productivity

* Erdiston’s Teachers College

* Secondary Schools

Other public institutions that will become potential institutions include:

* Higher Education Development Unit
* The Center for International Metrology and Hydrology

3.2. Institutional Networks

The main tertiary institutions such as the University of West Indies (Cave Hill campus) have
made considerable investments in linking faculty and students to the Internet. The University of
West Indies holds an aggregate capacity of 163 Mbps link to the commercial Internet and 55
Mbps link to Internet 2 through Florida in the United States. The Interent2 link is a high
capacity leased line to Puerto Rico (STM-1), which splits there to respectively provide additional
Internet services (commercial Internet, 100 Mbps) and a link to Internet 2 in Miami (55 Mbps).
The Cave Hill campus is host to the Open Campus administration that includes UWI Distance
Education Centre (UWIDEC), the Office of the Board for Non-Campus Countries & Distance
Education (BNNCDE), the School of Continuing Studies (SCS) and the Tertiary Level Institutions
Unit (TLIU). Access to the Internet is fundamental for multi-modal form of learning adopted by
the Open Campus, blending distance learning and face to face teaching and learning process.
The Open Campus unit has two video conference rooms.

UWI has two research centers offsite the main campus;, dedicated redundant broadband links
connects the Chronic Disease Research Center (CDRC), and the School of Clinical Medical and
Research (SLMR). Both them are duplicated MetroEthernet links, respectively leased from LIME
(5 Mbps) and Telebarbados (1 Mbps).
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The Cave Hill campus IT infrastructure possesses a fully redundant structure with two
datacenters connected to each other via a 4 Gbps internal optical link. Each datacenter has
their own core switches, firewalls and load balancers, UPS and power supply backup systems.
The older of the two datacenters is being completely refurbished, with significant changes to
the fibre cable plant and in the security infrastructure.

The Center for International Meteorology and Hydrology (CIMH) that carries out regional
modeling of climate data has an Internet link to transfer climate data of 3 to 4 Tbps range with
daily data traffic of about 80 Gbps. The ICT applications used by the institute include other low-
latency services for call conferencing, whiteboard applications and videoconferencing (mainly
with UWI Mona Campus in Jamaica, and also with institutions in Mexico, Germany and
elsewhere).

The Barbados Community College is located within close proximity of the Higher Education
Division Unit (HEDU) of the Ministry of Education. The BCC and HEDU are connected and there
are shared resources and a good environment of collaboration between the two institutions.
The Barbados Community College campus has a 2 Mbps dedicated MetroEthernet links
provided by a long-term contract with LIME Barbados and some 4 Mbps capacity provided by
Telebarbados that is shared with the HEDU network.

The Samuel Jackman Prescod Polytechnic, Barbados Institute of Management and Productivity
and the Eridston Teachers College have also Local Area Networks that connect to high speed
internet provided by Telebarbados and LIME. The use of wireless broadband is being exploited
by the Government of Barbados to link three separate campuses that are being merged
(Barbados Community College, Samuel Jackman Prescod Polytechnic and Erdiston Teachers’
training College) to form a national university.

Barbados has also made significant progress in bringing connectivity to secondary and primary
schools. The Ministry of Education’s Wide Area Network (WAN) links the ministry to secondary
schools while Net-schools provide connectivity to both secondary and primary schools.

3.3. Research and Education Network Initiatives

The Education Sector Enhancement Programme (EduTech) is the key initiative that has paved
the way for the development of NREN in Barbados. EduTech, a programme began in the late
1990s, includes both curriculum reform and the phased-in introduction of computers in all
primary and secondary (both public and private) school classrooms, so that the use of
computers and the Internet becomes an integral part of the teaching and learning process.
EduTech has four components:
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* Curriculum Reform
» Developing Human Resources

* Physical renovations

Technological Infrastructure

The technology component of the project has the following objectives: (i) supporting access to
computers and Internet in the schools, (ii) building computer skills for teachers and students,
(iii) creating e-learning platforms for distance learning students and (iv) the development of an
Education Management Information System (EMIS).

3.4. The ICT Human Resource in Barbados

Barbados boasts one of the more sophisticated information technology infrastructures in the
region which is largely due to the skilled and internationally accredited Information
Communication Technology (ICT) providers which operate on the island.

Given the focus on standards and accreditation, coupled with a sound education system, the
market provides a diverse range of services including software design and development, IT
consulting, data management services, database training, systems integration, network
administration and support. MIS auditing, security solutions, VolP/IT hardware, graphic design
and web support services are some of the more advanced offerings.

Although the ICT sector is characterized by presence of small to medium sized enterprises, it
provides quality business process outsourcing solutions to a large number of international
entities, particularly in the areas of financial services, customer service, medical transcription,
accounts receivables and insurance claims processing.

3.5. The Regulatory Environment

The telecommunications market in Barbados is fully privatized and competition is allowed in all
markets. LIME (Cable and Wireless Barbados) continues to be the sole domestic fixed line
provider. The mobile market is served by LIME, Digicel and Sunbeach Communications. There
are six Internet Service Providers (ISPs) including LIME and Caribsurf which are the largest.
Based on the latest ITU statistics, broadband penetration in Barbados is 21.77 per 100
inhabitants, one of the highest in the region.
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The market is regulated under the Telecommunications Act 2000. A carrier license is required to
own and operate a public telecommunications network and a service provider license for
providing public telecommunications services. Sections 22(1la) and (1b) of the
Telecommunications Act stipulates that licenses are required for owning and operating a
private telecommunications network®” and for offering a private telecommunications service.
This includes licensing for Very Small Aperture Terminal (VSAT) and other specialized
equipment, the use of spectrum, and for providing private network services. Application is
made on a prescribed form. There is an application fee as well as an annual fee payable to the
authorities. A licensee with a private network or service provider license is not allowed to offer
services to the public. This implies the formation of NREN as a closed user group should begin
with a license from the regulator.

3.6. The ICT Policy Environment

ICT has been identified as an important component of various national development objectives
in Barbados. Information and Communication Technology is one of the key features of the
National Strategic Plan of Barbados 2005-2025. The ICT sector objectives of the National
Strategy are:

* To create the information architecture, infrastructure and human resources capacity for
the information economy.

* To ensure the information services sector (public and private) is knowledge driven, and
has an improved capacity to identify and analyze global opportunities for, and threats
to, the information economy in Barbados.

* To establish the legislative, fiscal and training framework to stimulate the development
of information industries.

* To integrate modern information and communication technologies into the operations
of government to facilitate maximum operational efficiency. To continue the
educational initiatives of the educational enhancement programme (EduTech) to ensure
that everyone enjoys the right to be educated to his or her full potential.

* Toincrease access to and enrolment in tertiary education using distance and e-learning
modalities.

*" Network used by person or affiliated group of persons and not interconnected with the public
telecommunications network.
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* To encourage the use of public libraries and community technology centers as avenues
to access distance education and web-based learning.

Barbados has developed various documents with strong emphasis on the role of ICT for its
competitiveness. These include:

* The Green Paper on Telecommunications Sector Policy prepared in 2000 by the Ministry
of Industry and International Business.

* The draft National ICT Strategic Plan prepared by consultants for the Ministry