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EXECUTIVE SUMMARY
Introduction

Digital networks and the related information and communication technology (ICT) infrastructure have become essential tools for the production, management, and dissemination of scientific data and information. The conditions for implementing and using them in the developing world remain difficult, however. In recognition of the importance of these technologies and of digital information for science and development, the InterAcademy Panel on International Issues (IAP) launched an Initiative on Access to Scientific Information and the Digital Divide (referred to below as “the IAP Initiative”) in 2003.

As part of this IAP Initiative, the Senegalese and U.S. science academies co-organized the IAP Workshop on Promoting Access and Capacity Building for Scientific Information Resources and ICT Infrastructure in Developing Countries, which was held in Dakar, Senegal on 30-31 January 2006. The objectives of this Workshop were to: (a) share information about other similar initiatives in this area that are being developed by intergovernmental, nongovernmental, and private-sector organizations; (b) provide focused briefings on proposals for specific actions and new partnerships with IAP; (c) identify and discuss projects that sponsors might be willing to fund; and (d) agree on an agenda for action for IAP in this critical area.

The participants in the Workshop presented a number of initiatives for discussion at the meeting and for potential follow-up by the IAP and other funding organizations. These initiatives and the presenters are listed below, along with the online links for background information. This Executive Summary concludes with the recommendations that arose from the discussions. 

Initiatives for Improving Access to the ICT Infrastructure for

Research and Education in Developing Countries

1.  Research and education networking, Duncan Martin, Tertiary Education Network of South Africa (TENET), South Africa 

2.  The importance of bandwidth management and optimization in research and education institutions, Sara Gwynn, International Network for the Availability of Scientific Publications (INASP), United Kingdom 

3.  The E-Science Initiative: Fostering international collaboration between researchers and scientists through information and communications technology, Susan Eliasberg, Omni Communications, Inc., USA 
4.  Multilateral Initiative on Malaria Communications Network, Julia Royall, National Library of Medicine, USA 
5. Système d’Information Scientifique et Technique, Augustin Gaschignard, France

6.  The University Cheikh Anta Diop Campus Network and National Research and Education Network in Senegal, Ibrahima Niang, UCAD, Senegal 
7.  Inter-Academy Information System, Mactar Seck, ASTS, Senegal 

8.  eResearch Support Service for South Africa (eR3SA), Roy Page-Shipp, Consultant, South Africa 
9. E-learning network to promote local S&T content, Fatima Seyye Sylla, Bokk Jang, Senegal 
10. StarSight, Ahmed Karim Cisse 
11. ICTs in Uganda, Paul Nampala, Ugandan Academy of Sciences, Uganda
Initiatives for Improving Access to Scientific Information in

Developing Countries

1.  The Global Information Commons for Science Initiative, Paul Uhlir, NAS and CODATA, USA 
2. Programme for the Enhancement of Research Information (PERI), Sara Gwynn, International Network for the Availability of Scientific Publications (INASP), United Kingdom 
3.  Bioline International, Leslie Chan, University of Toronto, Canada
4.  Centre pour la Communication Scientifique Directe (CCSD), Franck Laloe, Ecole Normale Superieure, France 
General Recommendations from the Workshop

Two themes stood out in the course of the presentations listed above. With regard to the Initiatives for Improving Access to the ICT Infrastructure for Research and Education in Developing Countries, the approach that was mentioned repeatedly as the best way forward was the formation of dedicated research and education networks (RENs). National and regional RENs are being established across sub-Saharan Africa and in other developing regions and quite clearly they have common interests and needs. Therefore, in order to improve access to the ICT infrastructure for research and education in developing countries:

· The IAP should consider how to partner with and promote the creation of national and regional research and education networks (RENs) in the developing and transitional countries.

Concerning the Initiatives for Improving Access to Scientific Information in Developing Countries, the theme that came up in all presentations was the importance of promoting different models of providing open availability to scientific data and the literature. Open availability of scientific information resources can be achieved through open access publishing or through self-archiving in open repositories. Open availability online is especially crucial to researchers in developing countries. As shown through the few presentations at the Workshop and in many other studies, open availability of scientific information on the internet not only enables researchers, educators, and students in the developing world to access that information on a global scale, but also provides much needed visibility to them and their work internationally. Both of these essential functions help to integrate them in the global research system. 

There are many organisations contributing to the development of open access publishing and infrastructure, including some that participated in the Workshop (i.e., INASP, Bioline International, CCSD, SIST, NLM and PubMed Central, and the new Global Information Commons for Science Initiative) and there are many others to be found in the UNESCO Open Access Resource Directory. Therefore, consistent with these findings, in order to improve access to scientific information resources in developing countries:

· The IAP should promote a better understanding of the benefits and costs of different models of open availability of scientific data and information online, with particular attention to the role of such models in developing and transitional countries. 

· The IAP Members also should examine their own policies and practices with respect to providing open availability to their own information resources online, as well as consider the promotion of such policies and practices with respect to other research and educational institutions in their countries and regions. 

In addition to these overarching recommendations that arose from the common themes in the presentations, the following more general recommendations arose from the discussions at the Workshop regarding improving access to both the ICT infrastructure for research and education, and to scientific information resources online:

· Publicize the barriers to access in order to encourage responsive actions by decision makers.

· Promote a culture of mentorship at educational institutions to improve access.

· Build on successful models and applications, particularly those existing in other developing countries.

· Form partnerships among relevant stakeholder groups to address recognized problems, especially at regional and sub-regional levels.

· Develop focused funding sources in response to recognized priorities.

· Develop national science and technology strategies that incorporate scientific information access and use requirements

· National science academies can advise their national governments and research and education institutions on resolving the problems of access and use at the national level. The academies collectively through the IAP, IAC, and ICSU can help advise on the international aspects of these problems.
I.  INTRODUCTION
Digital networks and the related information and communication technology (ICT) infrastructure have become essential tools for the production, management, and dissemination of scientific data and information. The conditions for implementing and using them in the developing world remain difficult, however. These technologies, while holding great promise of applications for research, education, and broader socio-economic development must nonetheless be accompanied by appropriate organizational, management, cultural, and legal changes to yield maximum efficiency and utilization. Indeed, the effective exploitation of all revolutionary technologies is always subject to the evolution of human systems.

In recognition of the importance of these technologies and of digital information for science and development, the InterAcademy Panel on International Issues (IAP) launched an Initiative on Access to Scientific Information and the Digital Divide (referred to below as “the IAP Initiative”). The IAP is a global network of 93 science academies designed to help its members develop the tools that they need to participate in science policy discussions and provide input to policy makers at the national and international levels. Of the 93 worldwide member institutions of the IAP, many are in developing countries. Members of IAP share the belief that they have much to learn from one another and that through the communication links and networks created by IAP activities all academies will be able to raise both their public profile among citizens and their influence among policy makers. 

The IAP forges partnerships among its member institutions and works closely with other scientific organizations, including the International Council for Science (ICSU), InterAcademy Council (IAC), and InterAcademy Medical Panel (IAMP). The IAP also cooperates with regional academies, such as the Federation of Asian Scientific Academies (FASAS) and All European Academies (ALLEA). Additional background information about the IAP may be found at: www.interacademies.net/. 

The IAP authorized the first three years of this Initiative at its General assembly in Mexico City in 2003. It was agreed that the U.S. National Academy of Sciences (NAS) would take the lead on this project, with the active support of CAS and the new Senegalese Academy of Sciences and Technology (Academie des Sciences et Techniques du Senegal – ASTS). The purpose of this IAP Initiative is to focus on problems and solutions pertaining to scientific information access that are particularly relevant to countries in the developing world and in which the member Academies of the IAP can play a constructive role.

As part of this IAP Initiative, the ASTS and the NAS co-organized the IAP Workshop on Promoting Access and Capacity Building for Scientific Information Resources and ICT Infrastructure in Developing Countries, which was held in Dakar, Senegal on 30-31 January 2006. Consistent with the purpose of the IAP Initiative, the objectives of this Workshop were to: (a) share information about other similar initiatives in this area that are being developed by intergovernmental, nongovernmental, and private-sector organizations; (b) provide focused briefings on proposals for specific actions and new partnerships with IAP; (c) identify and discuss projects that sponsors might be willing to fund; and (d) agree on an agenda for action for IAP in this critical area. The Workshop program is included in Appendix A.
The Workshop brought together a group of leaders in the scientific, technical, and informatics communities from Senegal, Africa, and other regions of the world to discuss these important issues and to identify some specific ways to make progress on them. The list of Workshop participants is provided in Appendix B.
The meeting opened with introductory remarks by the Minister of Scientific Research for Senegal, Yaye Ken Dia Gassama, and by the Foreign Secretary of the NAS, Michael Clegg, Hippolyte Fofack of the World Bank gave a keynote presentation on “Realizing Africa’s Scientific and ICT Vision for Sustainable Development: Role of National Academies and Scientists”. Dr. Fofack provided an overview of Africa’s scientific and ICT vision, discussed the challenges in implementing that vision, and identified the contributions of key stakeholders in implementing that vision and integrating Africa into the global economy. He raised many important points, but notably cautioned against the dangers of Africa finding itself once more “at the receiving and consumption end” of the information that is flooding the world in the “ICT Revolution,” much as it did with technological advances in the Industrial Revolution.

A panel of experts then examined in some detail the international context, particularly arising from the recently completed World Summit on the Information Society. Brief presentations were made by  Elizabeth Longworth, UNESCO, Manjit Dosanjh, CERN, Carthage Smith, ICSU, Francis Muguet, France, and Alioune Camara, IDRC.
These introductory presentations and the WSIS panel were followed by two roundtable discussions involving all the Workshop participants about the many challenges and opportunities in promoting access to the ICT infrastructure and to scientific information for research and education in Africa and in other developing countries. The Workshop then had a set of presentations of focused initiatives and specific related recommendations for consideration by the IAP, its Members, and other potentially interested organizations, pursuant to objectives (b) and (c) for this meeting. The Workshop concluded with the participants developing a more general set of recommendations in these major areas that can be followed up in the months and years to come. The remaining three sections of this Summary Report outline the substance of these discussions.
II. IDENTIFYING THE CHALLENGES AND OPPORTUNITIES
The objective of the two roundtable discussions was to develop a list of challenges/barriers and opportunities/solutions and to provide context for the subsequent discussion of specific projects. The key points from each of these roundtable discussions are presented below. 
It should be noted that the actual boundaries between the ICT infrastructure and information access can be somewhat fuzzy and we therefore acknowledge the inevitable overlapping ideas and initiatives in these two main areas of focus. The ICT infrastructure is a necessary, but not sufficient, element for access to scientific information, which presents many additional issues that need to be addressed. Also, many of the opportunities and solutions arising from the workshop were identified subsequently in the discussion of the specific initiatives and recommendations 
A. Challenges and Opportunities in Access to ICT Infrastructure for Research and Education in Developing Countries
The challenges and opportunities in this area have been particularly well studied in recent years, especially leading up to the World Summit on the Information Society, which focused global attention on access to and use of ICT infrastructure in developing countries.
 Despite this intensified focus, some of the participants in the roundtable discussion noted that the politicians and public-sector decision makers in developing countries, especially in Africa, seem to be unaware that investments in education, science, and technology are essential for economic competitiveness and sustainable development. The provision of basic services – potable water, sanitation, and housing – to the poorest in society typically is perceived to be in competition with the provision of ICT connectivity. Because such connectivity has a low priority, this leads to a backlog of investments in ICT infrastructure at both the national and institutional levels and continues to exacerbate the digital divide. 

The dependence of national budgets in many developing countries on the income from telecommunications encourages monopolization in the public sector and barriers to entry by potential competitors. These conditions lead to persistently high connectivity costs in those developing countries, including in Africa, relative to those in the developed world. There is a general failure to prioritize and improve conditions for implementation of ICT services and technologies in public research and education. The concomitant lack of public investments in these technologies leads inevitably to shortages of skilled people who are able to install, operate, and maintain the ICT infrastructure or to create new business opportunities for the production and sale of ICT hardware and software products both locally and internationally. Distribution of the ICT infrastructure within countries also tends to be problematic, with penetration of services to deep rural areas continuing to be unaffordable. To the extent that more developed countries and their research and educational institutions are willing to share their scientific data and information with the developing world, these resources cannot be exploited if the local ICT infrastructure is not available or too expensive to use. 

Nevertheless, well-functioning regional and national research and education networks (RENs) have been implemented in most OECD countries in recent years. The strategies and management principles underlying the establishment and operation of those RENs are now effectively tested and thoroughly understood. They can be adopted relatively quickly and broadly in Africa and other developing countries. Many of these elements already exist or can be readily acquired, given sufficient financial and political support.

The participants at the Workshop identified a number of other opportunities or solutions to the inadequacies of existing ICT infrastructure for research and educational purposes in developing countries. Researchers and educators need to be made more aware of the specific problems and encouraged to become more assertive with the relevant public-sector decision-makers. They should emphasize that public investment in ICT infrastructure will create wealth and will reverse the downward spiral of small budgets chasing increasing demands for basic services. The experience of some developing countries over the past few decades, particularly in Asia, is instructive. For example, the provision of deep rural telephony in India has made significant changes to development.

Another effective approach would be for the research and education institutions in Africa to collaborate and to share the ICT investment costs. This would enable them not only to benefit from the willingness of organizations in more economically advanced countries to share their scientific information, but also would enable greater access to the information and innovations produced in developing countries.

B. Challenges and Opportunities in Access to Scientific

Information Resources in Developing Countries
There are many challenges to providing effective access to scientific data and information in the developing world, over and above the basic ICT infrastructure difficulties that were noted above. The access and related capacity building challenges may be characterized as political, technical, management, economic, legal, and socio-cultural.
 

From a political standpoint, in most developing countries there is a pervasive culture of secrecy and control of public data and information. At the same time, there is a lack of sufficient support by policymakers for open availability of governmental or government-funded information resources. The operating presumption is therefore one of secrecy rather than openness. 

Technical barriers tend to be similar to those in more developed countries. For example, long-term preservation of digital information is threatened by the rapid obsolescence of hardware and software. Technological incompatibilities can lead to problems of interoperability among systems. Whereas these problems have relatively straightforward solutions in more developed economies, they are exacerbated by a shortage of economic and skilled human resources in developing countries and can create insurmountable obstacles. 
Management or organizational problems in providing effective access to scientific information—both in the sharing and receiving of information—may have many causes. Among the more prevalent that were cited include: a general lack of institutional leadership and prioritization on even minimum access to the most important information resources; insufficient training in the management of scientific information; insufficient cooperation among the key stakeholders in the research system, especially in public-private partnerships; and a dearth of publication and dissemination opportunities for local content.
Economic difficulties, of course, play a major part in undermining the provision of access to scientific information resources in the developing world. The cost of much scientific data and information is too high. There is insufficient understanding of and attention to sustainable financial models for providing open availability to government and government-funded scientific data and information, which would help overcome the access cost barriers. More generally, there is a lack of empirical analysis of scientific and socio-economic value of online open access approaches, especially the related network effects. And there are inadequate funding opportunities and a concomitant lack of economic incentives for stimulating action in these areas.
From a legal perspective, there is a general lack of understanding by research managers and scientists themselves about intellectual property rules and policies relating to public information. Different legal systems and approaches in different countries further complicate the understanding and sorting of legal rights and responsibilities in research projects and related publishing activities. New legal mechanisms for improving access and reuse of information, such as common-use licenses (e.g., Creative Commons licenses—see, www.creativecommons.org) are not well known. 
Finally, there are substantial socio-cultural barriers that include: a limited number of languages (most often just English) that are accepted for publication and understood internationally; normative differences among scientific disciplines, institutions, nations with regard to different types of information; a lack of multidisciplinary approaches in many developing countries; the favoring of information sources within developing countries from outside those countries and a bias against information products from developing countries in more developed countries.
Although these many challenges are difficult, they can be overcome through a sustained focus and joint action. In particular, there are numerous examples of proven and successful approaches that can usefully be adopted to solve the recognized problems.
 For instance, different developed and developing countries have established a variety of novel and effective mechanisms to reduce barriers and promote the production, access, and use of digital scientific information. Models such as open-source software, federated data networks, open-access journals, open institutional repositories for scientific information, and collaborative Web sites are especially useful for the advancement of public research and education in the developing world.
III. ADDRESSING THE CHALLENGES WITH
FOCUSED INITIATIVES
Activities that take advantage of existing infrastructure or that build appropriately upon proven models or mechanisms typically are more likely to succeed than wholly new ones. The participants in the Workshop presented a number of initiatives for discussion at the meeting and for potential follow-up by the IAP and other funding organizations. These initiatives may be divided according to the two major focus areas described above: (1) improving access to the ICT infrastructure, and (2) improving access to scientific information. In both cases, the initiatives are presented below from global to regional to national, rather than in the order that they were given at the meeting. The substance of each presentation is summarized, including any recommendation(s) made by the presenter to the IAP and other sponsors. Each presentation title and author is accompanied by an online link to the presentation text or the slides that were used at the meeting, which provide additional details. The URLs to other references cited by the author are included in the summaries as well.
A.  Initiatives for Improving Access to the ICT Infrastructure for

Research and Education in Developing Countries
1.  Research and education networking, Duncan Martin, Tertiary Education Network of South Africa (TENET), South Africa 
From the mid-1990s, the emphasis in academic computing has focused on student services, including the following general goals: deployment of student computing labs, establishment of email accounts for all, and the development of e-learning paradigms. The budgets and access circuits for these goals have been inadequate, however. At the same time, researchers’ bandwidth needs have grown exponentially due to the massive growth in research data production, the advent of grids and high- performance computing, and data mining approaches to research.
The response of academe has been to develop research and education networks (RENs). A REN has the following characteristics:

· Uses standard internet engineering protocols;
· Provides alternative, fast links and routes between member sites;
· Carries only traffic passing between member sites;
· In most cases, members must be research and/or educational institutions; and
· Has peering/transit agreements with other RENs.
Most RENs thus far have been implemented in economically developed countries. According to the Internet 2 Interconnection Memorandum of Understanding, their main purpose is to ensure that advanced networking traffic is not disabled by congestion from commodity-type traffic and to develop next-generation networking and applications in research and higher education.  
African RENs have an additional role as well. They serve as a bandwidth consortium to negotiate affordable internet access for member institutions, to lobby government officials and regulators (e.g., for relaxed VSAT license conditions), and to develop ICT human capacity.

Regional RENs are primarily about sharing of infrastructure costs and services at the institutional, national, and regional levels. At the institutional level, end users have their own PCs / workstations, Ethernet connections, printers (sometimes), storage space on file servers, and email accounts. However, they share a campus backbone, licensed software, network printers, internet access, and a mail domain (e.g., mak.ac.ug). At the national level, the institutions all have their own names (e.g.,  mak.ac.ug), Internet Protocol (IP) address blocks, and connection circuits to the national REN, but share the national REN’s backbone, peering with other RENs,  general internet access, and other services. Finally, the regional level offers many of the same characteristics as the national level. That is, the national RENs have their own names (e.g., KENET, TENET) and connections to the regional REN, but share the regional REN’s cross-border backbone, peering with other RENs, general internet access, and other regional REN services.
In Africa, the national RENs (to the extent that they exist) and the individual research and educational institutions all want the cheapest possible internet connectivity, and connectivity to each other and to the RENs in other regions of the world. A regional REN is thus the best way to accomplish that. The UbuntuNet Alliance was recently 
incorporated in the Netherlands as a not-for-profit company to serve all bona-fide NRENs in sub-Saharan Africa with optical fiber, not VSAT. The project, which received initial funding from the Open Society Institute, has strong support from SARUA Vice-Chancellors, the Association of African Universities, NEPAD, IDRC (Canada), SIDA (Sweden), and BMZ (Germany).The initial focus of the UbuntuNet Alianceis to: get the Alliance incorporated, study the available optical fiber infrastructure, try to secure wholesale bandwidth on the EASSy and cross-border fiber backbones in the region, and establish a Web site and discussion lists.
Recommendation to the IAP and other interested organizations: 

· The IAP should consider assisting with the awareness raising of UbuntuNet and national research and education networks in Africa.
2.  The importance of bandwidth management and optimization in research and education institutions, Sara Gwynn, International Network for the Availability of Scientific Publications (INASP), United Kingdom 
The available bandwidth currently is limited and insufficient to meet demand in many developing countries. Existing capacity is usually running at maximum capacity and the cost of bandwidth is extremely high. Expanding bandwidth capacity is limited due to finances, supply, and technology. Thus bandwidth is a resource that is limited, in high demand, and expensive, but of high value.
At the same time, existing bandwidth frequently is poorly managed, if at all. According to the ATICS Report regarding the situation in African universities, 59% of institutions in Africa do not monitor or manage bandwidth (see www.atics.info). Further examination of actual practice in Africa indicates that this figure may be much higher. The following solutions to this problem should be considered:

· Do nothing??! 

· Provide more bandwidth and lower the costs through local, national, and international consortia (e.g., the Partnership for African Research and Education Networks—PAREN).
· Improve the management of the existing ICT infrastructure to increase access without additional bandwidth costs.
· A combined approach (improve management and lower cost). Halving the price plus doubling the speed of connectivity results in a quadrupling of potential access and leads to increased long-term sustainability.
Improving online access therefore is not only a technology/infrastructure/resource issue; improved management is another essential component. There are three key management groups that need to be involved in developing a successful bandwidth management strategy: executive management, senior implementation management, and technical staff involved in the day-to-day implementation. INASP provides a range of information and training resources to help improve bandwidth management. More information about the INASP activities in this area can be found in Optimising Internet Bandwidth in Developing Country Higher Education (in print and also online at http://www.inasp.info/pubs in English, French or Spanish). Information about the entire INASP support programme, workshops, resources, and publications is available at: http://www.inasp.info/training/bandwidth/.

Recommendations to the IAP and to other interested organizations:

· The IAP should consider advocating and raising awareness of better bandwidth management among developing country research and educational institutions. 

· Where they exist, NRENs could be ideal holders and facilitators of improved bandwidth management information and could host regional, national, or local seminars or workshops.
· Institutional stakeholders could participate in the seminars or training workshops.
· Technical partners could get involved in software tool development.
· More funding partners could help extend the support beyond the current funding boundaries.
3.  The E-Science Initiative: Fostering international collaboration between researchers and scientists through information and communications technology, Susan Eliasberg, Omni Communications, Inc., USA 
Omni Communications, Inc. has initiated a cooperative project the SMART Region/GUAM Region International Collaboration Program, which utilizes information and communications technology to address development priorities and facilitate economic development through a broad-based public-private partnership, which incorporates industry, government, and civil society.  The program focuses on the SMART Region (Delaware, Maryland, New Jersey, and Pennsylvania) as the gateway to the United States, and the GUAM Region (Georgia, Ukraine, Azerbaijan, and Moldova) as the gateway to Central Asia.  The program is a unique broad-based initiative designed to facilitate relationships, exchanges, business opportunities, foster collaboration, and further economic development. With regard to ICT infrastructure, the project stresses affordability, sustainability, and universal access using telephones (fixed/mobile), broadband internet/data, cable television, and videconferencing
Omni is developing a virtual highway to provide a range of ICT Programs including distance education, telemedicine, e-commerce, e-government, e-science, and e-law to address development priorities including agribusiness, civil society, construction, defense & security, education, energy, environment, healthcare, humanitarian assistance, information technology, power, tourism & trade development, training & technical assistance, and transportation.  This regional initiative, which is transforming the ancient Silk Road into a virtual highway for the 21st century, plans to reach out to a number of countries in Central Asia including Afghanistan, Iraq, Kazakhstan, Kyrgyzstan, Russia, Tajikistan, Turkey, Turkmenistan, and Uzbekistan, as part of this economic development initiative, as well as, other emerging markets around the world.  

Omni is developing pilot projects involving various socially beneficial applications using its communication technologies and infrastructure on a pro bono basis, and is expanding its geographic coverage to North Africa and the Middle East with the new SMART Region Mediterranean Region Program, where the SMART Region (Delaware, Maryland, New Jersey, and Pennsylvania) is the gateway to the United States, and the Mediterranean Region is the gateway to Africa, Europe and the Middle East.   The company is planning to expand the SMART Region/GUAM Region pilot program for distance education and telemedicine with a new e-Science initiative, and  Omni looks forward to working with the U.S. National Academy of Sciences and the IAP to engage Academies of Science and researchers around the world, as part of the e-Science initiative.  Omni continues to identify new partners and applications for its projects, as well as, to explore strategies and opportunities to uilize state-of-the-art technology as part of the program.

Recommendation to the IAP and to other interested organizations: 
· The IAP and other interested organizations should contact Omni Communications to develop non-profit research and education applications to address the topics listed, or to explore synergies with planned programs.

4.  Multilateral Initiative on Malaria Communications Network, Julia Royall,  National Library of Medicine, USA 

The National Library of Medicine (NLM) encourages use of its databases (www.nlm.nih.gov,) available for free through PubMed, by researchers, health professionals, and consumers around the world.   NLM's  international outreach focuses on training and the building up of local ICT capacity and expertise.

 

In 1997, NLM, as part of an NIH initiative, became a major partner in the Multilateral Initiative on Malaria in which NLM created and led the Multilateral Initiative on Malaria Communications Network (MIMCom.)  MIMCom responded to African malaria researchers' request for enhanced connectivity and access to medical literature.  MIMCom has worked with 19 research sites in 12 countries in Africa, many of which have become self-sustaining.  By focusing on capacity building and strengthening through ICT infrastructure, MIMCom has been shown to improve the professional performance of malaria researchers in Africa.  

 

The starting point for NLM's assistance in ICT interventions is:  what is it that researchers are trying but unable to do (i.e., start with the scientific need.)  The long term goal is strengthened researchers and research centers which can lead to improved health and medicine. 

  

The second phase of MIMCom focuses on: (1) enabling the work of African research networks (for example, the Antimalarial Drug Resistance Network comprises principal investigators in 5 African countries who are sharing raw data); (2) training in the use of NLM databases; and (3) promoting African leadership in these arenas.

 

A 2003 survey of 181 MIMCom users showed that ICT access enabled and increased the productivity of those researchers and their sites. They responded that they used their ICT connectivity for the following types of information:

USES



    RESPONDENTS

	Literature
	86.7% (157)

	Health databases
	77.3% (140)

	Full text articles
	67.4% (122)

	Subject Information
	66.9% (121)

	Educational opportunities
	65.7% (119)

	Computer software
	42% (76)

	Donor organizations
	32% (58)

	Potential collaborators
	27.6% (50)

	Research & work attributes
	16.6% (30)


Specific benefits cited by the respondents included the capabilities to:

· Download PDF files of journal articles;
· Compete favorably in proposal writing, literature acquisition, and submission of papers;
· Save time that otherwise would be wasted looking for Internet cafés; and
· Provide junior scientists with to access information necessary for their training.
Additional information resources regarding this program include the following:
Royall J, Schayk I, Bennett M, Kamau N, Alilio M., “Crossing the Digital Divide: the Contribution of Information Technology to the Professional Performance of Malaria Researchers,” in Africa African Health Sciences, 5 (3), 2005, pp. 246-254; and 
Royall J, Bennett M, van Schayk I, Alilio M., “Tying Up Lions: Multilateral Initiative on Malaria Communications: the First Chapter of a Malaria Research Network in Africa,” Am. J. Trop. Med. Hyg., 71(2 suppl), 2004, pp. 259-267.
Recommendations to the IAP and to other interested organizations:

· The IAP and other stakeholders in health research in developing countries are requested to contact the National Library of Medicine to:

1. Suggest medical journals for inclusion in NLM's Medline (http://www.nlm.nih.gov/portals/publishers.html), making research from endemic regions available to the world. 

2. Propose modest pilot programs that focus on training scientists and researchers, medical doctors, medical librarians, and health professionals in the use of NLM databases and systems (many resources are found in:  http://www.nlm.nih.gov/psd/ref/international.html). 

3. Seek advice on the digitization of valuable historical medical records available only in inaccessible print formats (e.g., project currently underway with the Ugandan Academy of Sciences). 

4. Support open access to medical journals through participation in PubMed Central and clinical trials through ClinicalTrials.gov.

5.  Système d’Information Scientifique et Technique, Augustin Gaschignard, France  

The Scientific and Technical Information System (SIST, using the French acronym) is a project initiated in 2004 by the French Ministry of Foreign Affairs to support the planning and development of information and communication systems for education and research institutions in 13 African countries. The project is funded at a level of 3 million Euros through the end of 2007. It seeks to counter the problem of extremely low visibility of African research in international science. As part of the French government’s contribution to the WSIS, it is intended to:

· Improve and share knowledge and experience;
· Promote existing and ongoing results;
· Build regional research networks;
· Introduce African research in international networks; and 

· Contribute to the reduction of the digital and technological divide.
It uses a SIST platform (see sist-prototype.sist-sciencesdev.net) to provide access to the databases of partner organizations (e.g., the Food and Agriculture Organization, INASP, and various French institutions) as well as access to scientific and technical information from African countries. The main tools being used include a federated search engine, scientific news syndication, an OAI harvester, wikis, online forums, and selective dissemination of information. The SIST platform is being deployed in 2006 in 10 countries, using focused workshops and training. Additional information about this project is available at www.sist-sciencesdev.net. 
Recommendation to the IAP and to other interested organizations:

· The IAP and the African Academies of Sciences should work with SIST to promote free access to African research results.

6.  The University Cheikh Anta Diop Campus Network and National Research and Education Network in Senegal, Ibrahima Niang, UCAD, Senegal 
The University Cheikh Anta Diop (UCAD) was founded in 1957 and now has approximately 45,000 students and over 1000 professors and researchers. World Bank funding enabled the university to initiate a digital campus network in 2000. The network, which is now funded by the university, connects all academic departments and provides internet access to them. The network has a speed of 200 Mbps for the core clients and applications (approximately a 3 km triangle); 2 Mbps bandwidth for internet access; wireless connectivity for 5 sites at a maximum distance of approximately 3km; and more than 5 km of fiber-optic connections. 

The campus network still has a number of limitations, however. It initially was planned for 300 PCs without internet access, but now has more than 3000 PCs with internet access, leading to bandwidth saturation. Internet connection is very expensive--$1500/month. Extensions of the network sometimes are not controlled and there are some problems with network security. A lot of the network equipment is old and lacks new services such as voice over IP, videoconferencing, and remote training. Consequently, the current network cannot provide the desired level of services, including one connected PC for each professor and student, and a number of upgrades are necessary.
More generally, a national research and education network in Senegal is needed to promote the visibility of Senegalese research results internationally and to improve the sharing of resources, such as digital libraries, and the overall reduction of network costs. Universities and research centers remain autonomous and not connected, however. To establish a REN in Senegal will require high-level authority and funding from the ministries of education and scientific research, contributions from ICT providers, and support from leaders in the scientific and education community, such as the ASTS. The UCAD campus network can form an important node is such a future REN in Senegal and West Africa.
7. Inter-Academy Information System, Mactar Seck, ASTS, Senegal 
The purpose of this project is to increase the quality and quantity of higher education and research opportunities in Senegal and the other African francophone sub-Saharan countries, through the deployment of educational technological infrastructure in each university as well as an inter-University communication network. The project will be based on an ICT infrastructure using ADSL connectivity, internet, wireless Wi-Fi connection, digital databases, video conferencing, and other functions.
The project is based on the 2006-2010 strategic plan of the ASTS with a budget of US$500,000. It will follow-up on the action plan of the WSIS concerning the potential benefits of ICTs to address the U.N. Millennium Goals. Regional cooperation on such a network will contribute to the realization of these goals and to the development of the information society.
The project will set up ICT networks on a national and sub-regional scale to help ensure universal access, enable greater participation in the activities of the information society by the users of the network, and reduce the digital divide in Africa. Planned multimedia applications will include distance education, creation and diffusion of digital scientific and technical information on an open access basis, the establishment of a digital library and digitization of theses and other scholarly information, and decision support systems. 
Recommendation to the IAP and to other interested organizations:
· The IAP and other African Academies of Sciences are encouraged to work with this ASTS research and education network.

8.  eResearch Support Service for South Africa (eR3SA), Roy Page-Shipp, Consultant, South Africa 
Digital research (eresearch) requires new forms of infrastructure to support:

· Online access to research findings and shared data, in formal journals or other repositories;
· Rapid communication of large datasets across the globe;
· Sharing of computational capacity and models; and
· Curation of datasets that will be useful beyond the term of the project that created them.
All of these information resources and functions need to be accessed online and must be affordable within the constraints of normal research activity. The objectives of the eR3SA project, which has received initial funding from the Ford Foundation, are to develop:

· Common standards and systems;
· Shared security approach to ensure ready access to authorised researchers and protection from others; 

· Training and awareness – for librarians, researchers, and research assistants; and
· Coordination of the many initiatives in the South African research system to reduce the costs of duplication of effort.
The principal stakeholders in the eR3SA project are the vice chancellors for research at the major research universities and the heads of the Science Councils. These stakeholders already pay for the existing ICT infrastructure and will gain the most by sharing costs. Their collaboration also will enable them to submit joint funding applications to the South African government and to international funding sources.

The existing eresearch development initiatives in South Africa include various open access repositories, portal construction at many research and education institutions, the South African Earth Observation Network (SAEON), the High-performance Computing Programme in Meraka, a research information system initiative among several university libraries of UCT, Wits and UKZN, and Sabinet Online. Although the initial focus is on eresearch in South Africa, the project is viewed as having broader potential applications for promoting the visibility and prestige of researchers in developing countries. The eR3SA shared infrastructure – both in the form of ICT systems and the capacity to manage them – will be adaptable to a much wider group of users than the targeted group of South African researchers.
Recommendation to the IAP and to other interested organizations:

· The IAP and other organizations wishing to support the integration of African research into the global system should consider maintaining contact with eR3SA developments and support more widespread deployment of the infrastructure on the continent.
9.  E-learning network to promote local S&T content, Fatima Seyye Sylla, Bokk Jang, Senegal 
There are many well-known obstacles to improving the quality and extent of scientific education in the developing world. These include the lack of physical infrastructure, lack of adaptation of the curriculum, use of a foreign language as the language of instruction, not enough teachers or training materials, cultural barriers for women, and underserved rural regions. The use of ICTs can increase access to educational materials, enable production of local content in local languages, and provide new tools for education and school administration.

This elearning project aims to build an ICT-based framework for the production, distribution, and effective use of educational content within formal and non-formal educational institutions and structures. The framework targets mainly students intended as both producers and users of content in local written and non-written languages for a larger distribution in non-formal educational contexts. The project has two principal activities.

The first is development of user-oriented software applications as tools for both production and use of elearning content. Production tools and user applications both require at least some basic skills to be used. The project aims to reduce such a requirement as much as possible, in order to keep the production of content by the students as the main objective. Keeping these applications as simple as possible will simplify the required skill level and, consequently, the need for initial training and lowering the risk of the tools becoming a barrier for effective use. 

The second is production of elearning content by students. The production is accomplished by means of general software applications for text, image, and sound processing, and dedicated tools for assembling such basic materials in modules of specific formats so that they can be distributed to the users.

In order to avoid problems on the communication side, such as the lack of a network, lack of connection, limited bandwidth, costs of continuous connection, etc., such tools will be able to provide the content both offline (i.e., physically resident in a standalone computer) and online (i.e., provided on demand by a remote server) without any change. In other words, the content can be used locally without the requirement of a continuous connection, and when connected it can be automatically retrieved and stored from a remote server. In this way, both content and applications will be scalable from standalone to local networks and Internet.
The project is being tested in five rural schools and communities. The use of ICTs by the students for popularization of general themes and training on local productive activities will help in involving local communities and in preventing the common perception in such rural communities that education as a waste of time, as has been documented by many researchers. Other desired outcomes include increasing the school attendance rate in remote areas, increasing integration among schools in the sub-region and the involvement of local communities, and the possibility of replicating the project in the West African region. Additional information about this project is available at: www.bokk.org/.
Recommendation to the IAP and to other interested organizations:

· The IAP and the African Academies of Sciences can help promote the goals of this rural eLearning project by contributing expertise, tools, and support.

10. StarSight, Ahmed Karim Cisse, Connexion sans Frontières
The StarSight project will provide advanced wireless Internet connectivity to communities and local authorities using a modern, environmentally friendly solution to support better, broader, safer, and more affordable service. The wireless transponders will be placed on solar-powered light posts on city streets. The advantages of such a system are to reduce crime and reduce CO2 emissions, provide telecommunication companies with a commercially viable “last mile” solution to support VoIP and broadband access, and supply consumers with Internet access.
StarSight is being implemented in many countries around the world. To insure maximum security for rescue or police services, the frequency can be changed to allow for special requirements. The components have been tested under extreme environmental conditions of high humidity and extreme heat, and are weatherproofed. The system can be used on university campuses and other places with high population density. Additional information about the StarSight initiative may be obtained at: www.ongcsf.org  and www.starsightproject.com.
11.  ICTs in Uganda, Paul Nampala, Ugandan Academy of Sciences, Uganda
The Ugandan research and education communities are working with the government and donor organizations to mainstream the use of ICTs and to develop supporting institutional arrangements. The focus is on improving internet connectivity and sustainable infrastructure, and increased reliability and bandwidth. Information and communication technology has been increasing exponentially in both reach and richness. However, the ICT infrastructure is expensive and requires enormous resources to deploy. Development efforts have been directed towards improving the bandwidth over existing media. ICTs have been contributing to a significant part of the economy of many developing countries and in Uganda they are viewed as a high priority item in economic planning. ICTs are recognized as important in political, socio-economic, and cultural globalisation processes.  

Many international organisations including the World Bank, the International Telecommunications Union (ITU), and other specialized agencies of the United Nations have funded a multitude of initiatives in the country that not only help in bringing the benefits of ICTs, but also create a framework for influencing policy formation. The changes brought about by ICTs are rapid, but the uneven nature of the deployment of this fast-changing technology has also caused the digital divide within the country, with connectivity being only concentrated in urban areas. Moreover, even in many institutions the requirements for ICTs are lacking and where available they are still limited both in scope and scale. However, ICTs can eliminate the cost of barriers on the transfer of information to researchers and students. For example, one of the major public universities in Uganda, Makerere University, already has benefited from the TEEAL and AGORA programs which have reduced or eliminated the high subscription prices for scientific journals, or the cost and delays of interlibrary loans.

Recommendation to the IAP and to other interested organizations:
· The Ugandan Academy of Sciences and other Ugandan research and educational institutions express their interest to be involved in any IAP or other initiatives arising from this Workshop. In particular, the Ugandan national Academy of Sciences proposes the following activities:

1. Create awareness regarding the important role of ICTs in national development;
2. Encourage and support e-governance programs;
3. Empower institutions to lobby the Ugandan government to recognise ICTs as cross-cutting tools with immense applications for development;
4. Advocate for open access; and
5. Establish linkages with the CODATA Global Information Commons for Science Initiative (see below), and with the Catalyzing Access to Technology in Africa (CATIA) Program, which is a multi-donor initiative.
B.  Initiatives for Improving Access to Scientific Information in

Developing Countries
1.  The Global Information Commons for Science Initiative, Paul Uhlir, NAS and CODATA, USA 
The Global Information Commons for Science Initiative is a multi-stakeholder project, organized under the leadership of CODATA, arising from the second phase of the World Summit on the Information Society in Tunis in November 2005. CODATA is the interdisciplinary Committee on Data for Science and Technology (see www.codata.org), which is affiliated with the International Council for Science (ICSU). Science Commons (see science.creativecommons.org) is a subsidiary body of the Creative Commons, a not-for-profit legal group focused on developing a suite of “common use” licenses that use some rights, rather than all rights, reserved under existing intellectual property laws. The Initiative has the overall goal to accelerate the development and scaling up of open scientific data and information resources on a global basis, with particular focus on common-use licensing approaches. The specific objectives are to: 

1.  Improve understanding and increase awareness of the societal and economic benefits of easy access to and use of scientific data and information, particularly those resulting from publicly funded research activities; 

2. Identify and promote the broad adoption of successful institutional and legal models for providing open availability on a sustainable basis and facilitating reuse of scientific data and information; 
3. Encourage and help to coordinate the efforts of the many stakeholders in the world’s diverse scientific community who are engaged in devising and implementing effective approaches to attaining these objectives, with particular attention to the circumstances of the developing as well as the developed countries. 
4. Promote all of the objectives of the Initiative through the development of an online “open access knowledge environment.” 
Other international and national organizations representing a broad range of scientific and informatics stakeholders will collaborate with the Initiative on an affiliated basis.

Recommendations to the IAP and to other interested organizations:
· The IAP and other scientific and informatics organizations that are interested in the Global Information Commons for Science Initiative are invited to join it on an affiliated basis.

· The IAP and its individual members are encouraged to implement or promote open online repositories for scientific information, with particular focus on developing and transitional countries. 
2.  Programme for the Enhancement of Research Information (PERI), Sara Gwynn, International Network for the Availability of Scientific Publications (INASP), United Kingdom 
The objectives of INASP are to:

· Improve access to scientific and scholarly information; 

· Catalyse and support local publication and information exchange;
· Strengthen local capacities to manage and use information and knowledge;
· Foster in-country, regional and international cooperation and networking; and
· Advise local organisations and funding agencies on ways to utilise information and publishing to achieve development goals.
INASP’s major program areas are focused on developing countries in research and education, library support, publishing support, health information, and rural development. INASP initiated PERI in 2000 with the aim to support enhancement of capacity in the research sector in developing and transitional countries through strengthening the production, dissemination, and access to information and knowledge utilising ICTs in an affordable, sustainable, and capacity-enhancing manner. In January 2006, there were 20 countries participating from the Africa, Latin America, and Asia. The Programme is funded by organizations in the participating countries and by the United Kingdom, Danish, Swedish, and Norwegian governments.

The approach taken by PERI is to first identify needs with country coordinators and networks of scientists, researchers, institutions, and libraries, and then to coordinate team plans, and implement and develop services and activities.
One of PERI’s main services is ICT-enabled access to international research findings. INASP negotiates affordable, sustainable, usually country-wide access licenses with scholarly journal publishers. The publishers provide low-price access to high-value content at an average 96.8% discount. Participating countries select from over 18,000 full-text e-journals. This online service is backed up by document delivery and a directory of high-quality free and open access resources.
A second service provided by PERI is to improve local publication quality, visibility, and sustainability. It does this by supporting online publishing activities, promoting the journals worldwide, holding national and international workshops, sponsoring study tours and publishing partnerships, and providing print and online resources for publishers and editors. African Journals Online (AJOL) is the main activity in this area. AJOL has 230 journals from 21 African countries and includes abstracts and links to full text (if available), sophisticated searching and email alerts, free document delivery to developing countries. Usage data are available to the participating journals. AJOL is hosted in Africa and uses open-source software.
PERI’s third major service is to enhance skills in using electronic information resources and tools, including information access and management. PERI uses national and regional facilitators who hold workshops that “train the trainers.” Other objectives include ICT troubleshooting for librarians and bandwidth management and optimization (discussed in section III.A.2 above). It also provides modular training materials available in English, French, Spanish, Russian, and Vietnamese and which are free to download under a Creative Commons license (see http://www.inasp.info/training/).
The final two major areas of focus by PERI are in networking and research. PERI supports country collaboration and networking by promoting stronger local mechanisms for information resource sharing (e.g., stakeholder meetings and peer exchanges). The Programme also commissions case studies, undertakes research, and evaluates new tools and techniques (e.g., institutional repositories, digitisation) to help provide answers to challenges identified in the field. 
Recommendations to the IAP and to other interested organizations:
· IAP should consider promoting and becoming more actively involved in INASP’s Programme for Enhanced Research Information.
3.  Bioline International, Leslie Chan, University of Toronto, Canada 
Bioline International is a South-North partnership in open access (OA) publishing funded by the University of Toronto and the Open Society Institute. The core partners are the University of Toronto, the EPT in the United Kingdom, and the Center for Environmental Reference Information (CRIA) in Brazil. The project aims to tries to influence scholarly communication practices, access to research literature, and the visibility and impact of journals in developing countries. It serves as an electronic aggregator of full text journals from developing countries and an OAI data provider using open source software and open standards. 

The limited circulation of journals published under the traditional subscription model in developing countries has resulted in poor visibility and readership, limited peer recognition and citation, and fewer authors and subscriptions. Because scholarly publications from developing countries are poorly represented in the more economically developed ones, Bioline International seeks to make this “lost science” visible, help bridge the South-North knowledge gap, and promote a better understanding of global science. It does this by advocating and supporting open access journal publishing. As the presentation slides show, the open-access publishing approach directly alters the negative dynamics associated with subscription-based publishing of journals. It has been proven to increase the visibility and readership of OA journals, improve their recognition and citation impact factors, and increase author submissions, as well as other benefits. Additional information about Bioline International is available at: www.bioline.org.br/. 
Recommendation to the IAP and to other interested organizations:

· IAP, the individual Academies of Sciences, and other research and educational organizations should consider working with Bioline International to counter the high subscription prices for journals and to adopt open access models that promote visibility, access, and use of research results in developing countries.

4.  Centre pour la Communication Scientifique Directe (CCSD), Franck Laloe, Ecole Normale Superieure, France
The Center for Direct Scientific Communication (CCSD, using the French acronym), is an open archive project of the French National Center for Scientific Research (Centre National de Recherche Scientifique, CNRS) focused on providing direct and open scientific communication. Authors can deposit for long-term retention their articles, book chapters, conference proceedings, theses, and other publications under their own scientific responsibility. The CCSD is free and open to everyone and covers all disciplines. It is based on the physics ArXiv model at Cornell University, with which it maintains a close connection. 
The CCSD has established formal agreements with other national public research organizations in France and is seeking to expand collaborations internationally. Organizations in developing countries can take the lead in promoting open repositories of this kind because they are not as bound by traditional publishing policies and practices as the research community in OECD countries. In the longer term, the Center may come under international management, such as UNESCO. Additional information about the activities of the Center is available at: ccsd.cnrs.fr/.  
IV.  GENERAL RECOMMENDATIONS FROM THE WORKSHOP
Two themes stood out in the course of the presentations summarized in section III. With regard to the Initiatives for Improving Access to the ICT Infrastructure for Research and Education in Developing Countries, the approach that was mentioned repeatedly as the best way forward was the formation of dedicated research and education networks (RENs). National and regional RENs are being established across sub-Saharan Africa and in other developing regions and quite clearly they have common interests and needs. Therefore, in order to improve access to the ICT infrastructure for research and education in developing countries:

· The IAP should consider how to partner with and promote the creation of national and regional research and education networks (RENs) in the developing and transitional countries.
Concerning the Initiatives for Improving Access to Scientific Information in Developing Countries, the theme that came up in all presentations was the importance of promoting different models of providing open availability to scientific data and the literature. Open availability of scientific information resources can be achieved through open access publishing or through self-archiving in open repositories. Open availability online is especially crucial to researchers in developing countries. As shown through the few presentations at the Workshop and in many other studies, open availability of scientific information on the internet not only enables researchers, educators, and students in the developing world to access that information on a global scale, but also provides much needed visibility to them and their work internationally. Both of these essential functions help to integrate them in the global research system. 
There are many organisations contributing to the development of open access publishing and infrastructure, including some that participated in the Workshop (i.e., INASP, Bioline International, CCSD, SIST, NLM, and the new Global Information Commons for Science Initiative) and there are many others to be found in the UNESCO Open Access Resource Directory. Therefore, consistent with these findings, in order to improve access to scientific information resources in developing countries:
· The IAP should promote a better understanding of the benefits and costs of different models of open availability of scientific data and information online, with particular attention to the role of such models in developing and transitional countries. 

· The IAP Members also should examine their own policies and practices with respect to providing open availability to their own information resources online, as well as consider the promotion of such policies and practices with respect to other research and educational institutions in their countries and regions. 
In addition to these overarching recommendations that arose from the common themes in the presentations, the following more general recommendations arose from the discussions at the Workshop regarding improving access to both the ICT infrastructure for research and education, and to scientific information resources online:

· Publicize the barriers to access in order to encourage responsive actions by decision makers.
· Promote a culture of mentorship at educational institutions to improve access.
· Build on successful models and applications, particularly those existing in other developing countries.

· Form partnerships among relevant stakeholder groups to address recognized problems, especially at regional and sub-regional levels, as identified by developing countries.

· Develop focused funding sources in response to recognized priorities.

· Develop national science and technology strategies that incorporate scientific information access and use requirements

· National science academies can advise their national governments and research and education institutions on resolving the problems of access and use at the national level. The academies collectively through the IAP, IAC, and ICSU can help advise on the international aspects of these problems.
There also were two sets of recommendations contributed separately in writing by participants in the Workshop, Alejandro Caballero Rivero and Francis Muguet. These are provided in Appendixes C and D, respectively. 
Finally, the results of the workshop were summarized in a brief presentation by Paul Uhlir at the “Rentree Solonnelle” of the ASTS on 1 February 2006, at which the President of the Senegalese Republic, Abdoulaye Wade, was presiding. These remarks are included in both the original French version and the English translation in Appendix E.
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APPENDIX C
Contribution by MsC Alejandro Caballero Rivero, Academy of Sciences, Cuba 
1. Identifying the challenges

· Inadequate financial support for science, weak universities, few research centers, isolated scientific communities, and lack of competence in scientific and technological teaching. 

· Disparity in investments, production and human resources in science and technology. There is a narrow correlation between research capacity and economic power. Enormous differences exist among the state budgets and also among the funds dedicated to research.  While developed countries invest between 2.0 % and 2.5 % of their GDP in research and development, the developing countries invest only between 0.3 % and 0.5 % of their much smaller overall state budgets. As a lot of research has been derived from the development of the internet, it has made this disparity worse, because the richer the country, the denser its internet utilization. More than 95.0 % of internet users come from the more economically developed countries.
· In the developed countries, approximately 0.2 % of the population works in science and technology, while in the developing countries the figure is about 0.05 %. Consequently, the total world production of scientific publications and patents coming from developing countries is below 10.0 %. 
· The brain-drain phenomenon undermines even more the precarious situation in developing countries. It represents a type of assistance that developing countries have lent to the developed ones, due to the considerable investments in education and training that emigrants have received in their countries of origin before leaving abroad. The permanent migration of highly qualified personnel has had a very strong impact on the development of developing countries and it has increased the existing gap. 
· The private sector currently is responsible for about two thirds of all the research in the world. The barriers imposed by intellectual property protection of private research are blocking the access of developing countries to scientific data and information. 
· Researchers from developing countries have little or no access to published research literature due to the high cost of journal subscriptions and inadequate and expensive distribution mechanisms.
· Although ICT tools can decrease the cost of disseminating scientific data and information they require that people have a higher level of information literacy. Consequently, access to education is a fundamental right. Education is an instrument to combat illiteracy, marginalization, poverty, and exclusion.  

· Most of the world’s population does not have access to any communication infrastructure, whether radio, telephone, or internet.  However, this infrastructure constitutes an essential element for accessing and disseminating scientific data and information. 

2. Recommendations

It is difficult to indicate general recommendations for developing countries because their actual conditions vary considerably, depending on their sizes, populations, current conditions of development, economy, and governance, as well as on many other factors. Nevertheless, there exists a group of common actions that can be recommended.

· In any country, the domain of science and technology (S&T) should be guided by its state-of-the-art groups of scientists and engineers. Those S&T leaders should: a) help in the adaptation of ICT technologies to the local conditions, b) work to incorporate new science into education, and c) participate in the government. They should also participate in the creation of effective mechanisms to promote scientific exchanges, cooperation, and shared development among the countries of the South (i.e., developing countries), by means of South-South cooperation. 

· The improvement of the quality of life requires scientific and technological development, which in turn demands the elevation of the general educational levels in developing countries. This can be achieved by the application of programs of massive education and campaigns to eradicate illiteracy.
· The link between economic development and the teaching of science and technological innovation should be reinforced. Therefore, where it is possible, S&T research institutes and centers should be organized. A considerable part of their activity should be dedicated to apply the science to find solutions to local problems, for example, in the areas of health, agriculture, and industry, as well as to promote close relationships between the research institutes and universities and industry.
· Create several high-level regional centers of excellence for education and training of researchers in relevant, diverse spheres of science and technology.
· Improve the universities and technical schools, with modern curricula and well-trained, active professors. These efforts should reach the whole country, that is to say, countries that have high-quality universities in their major cities should use them to improve or to create other universities or educational opportunities in less developed regions within their countries.
· Strengthen existing networks of scientific policymakers (like TWAS and TWONSO) with outstanding academics and scientific leaders who work in developing countries. 

· Increase financing for research projects, development of South-South exchanges of scientists, and support to scientific institutions.
· Create scientific advisory organizations at the regional level in the South to increase their capacity to negotiate with institutions from the North, both for obtaining infrastructure and for the free availability of scientific and technical publications via the internet.
· The different initiatives through which scientific data and information are made openly and freely available digitally on line, eliminate the economic barriers for accessing information. Governments and scientific organizations should advocate that research output be archived in open access archives as soon as possible, and in any case, not later than six months after the final publication date. An awareness-raising program followed by regional technical workshops to train key individuals in creating and maintaining open access archives should be carried out as well.

APPENDIX D

Contribution by Francis Muguet

Suggested Recommendations 

Dr. Francis MUGUET

ENSTA ( France )

Chair, World Summit on the Information society (WSIS)

Civil Society Working Group on Scientific Information 

http://wsis-si.org
A/ World Digital Solidarities Forum as a WSIS follow-up event to underline the importance of Open Access as a one of the crucial mechanisms for digital solidarities. 

B/ Call to Scientists by the Academy of Senegal and others.

C/ Call to study the recommendations of the intergovernmental meeting: UNESCO between two phases of the World Summit on the Information Society. 


D/ Call to all moderators/facilitators of the WSIS action lines to proceed with an itemized implementation concerning Open Access.

E/ Call to the government of Senegal and other African countries to pass laws enabling a global licence scheme for scientific material exchanged over peer-to-peer (P2P) networks.

A/ Concerning the follow-up of the WSIS, it is crucial that Open Access be recognized as an integral component of the various forms of “Digital Solidarities.”  However, there is unbalance in terms of events, in comparison with the Internet Governance issue concerning which a first meeting is scheduled around June in Athens.  There it is proposed to organize a World Digital Solidarities Forum   (WDSF ) or  Forum Mondial des Solidarités Numériques FMSN, a back to back event occurring just after the first event of the Internet Governance Forum (IGF) in Athens. The topics to be covered include: 

1/ Financial Mechanism (Digital Solidarity Fund and other alternative mechanisms)

2/ Open Access to Scientific Information 

3/ Open Educational Resources

4/ Free Software

5/ Volunteers

6/ Disabilities

7/Multi-stakeholder Partnerships

as well as transversal themes such as:

a/Linguistic diversity

b/Cultural diversity 

It is therefore proposed that the Academy of Sciences and Technology of Senegal support this proposal and call upon the Government of Senegal, which played a key role during the WSIS in regards to innovative solidarity mechanisms, to take the lead towards organizing this World Forum.

B/ On the basis of the WSIS recommendation adopted as a matter of principle by the WSIS in GENEVA  (10-12 December 2003) in the Declaration of Principle :  We strive to promote universal access with equal opportunities for all to scientific knowledge and the creation and dissemination of scientific and technical information, including open access initiatives for scientific publishing. It is proposed that the Academy of Sciences and Technology of Senegal, together with all bodies supporting Open Access, should make a formal call to all scientists so that they become better aware of their global societal responsibilities and so that they make their research results available using Open Access resources (a specific web site could be created towards this purpose). A good opportunity to launch this call would be the WDSF in Athens.  

C/ It is called upon the Academies and other scientific bodies to study the recommendations of the  intergovernmental meeting : UNESCO between two phases of the World Summit on the Information Society 17-19 May 2005, in St. Petersburg, and to call upon international organizations and research funding agencies to abide by those recommendations (reproduced below) and to promote them. 

2. Information / Knowledge Society Research 

We recommend UNESCO, with the possible help of other UN specialised agencies, to create a number of inclusive, transparent, multi-stakeholder and multi-disciplinary international research / working groups with the following missions: ./. to explore and propose new Open Access strategies as the ICTs are evolving (by a permanent multi-stakeholder research bureau).

5. Science and Innovations in Knowledge Societies. We recommend UNESCO and other UN specialised agencies, as well as other public and private funding institutions in the world:

· to concentrate their financial resources on supporting or implementing self-sustainable Educational, Scientific and Cultural Information systems without costly recurrent licensing fees, with the help of Open Access repositories as well as Free Software, Open Source, and proprietary Freeware tools; 

· to support creation of second disclosure Open Access information resources whereby authors are describing the results of their research that have already been published elsewhere; 

· to provide financial support to first and second disclosure Open Access resources to eliminate the need to charge publication fees; 

· to support the creation of an association of Open Access Publishers to reinforce their effectiveness in collaboratively raising financial resources and in gaining collective renown; 

· to create or support seed funding programs to create new Open Access information resources everywhere in the world and to promote the conversion of existing resources to the Open Access model; 

· to require as a grant or endorsement condition, publication in the Open Access model of any full report of research being even partially funded, or morally endorsed by them; 

· to support and endorse the initiatives of Funding Institutions to implement their own mandatory Open Access Archives; 

· to create or support the implementation of a free Digital Object Identifier system to retrieve and directly and freely identify digital documents; and 

· to build Open Access repositories in a way that would allow easy site mirroring as well as complete copying on portable media, such as CDs or DVDs, to allow access to knowledge in regions with little or non-existent Internet connections; 

· to provide funding and in-kind assistance to a Free Software project that implements the peer-to-peer functionality as recommended by the WSIS Plan of Action to allow efficient exchange of scientific information. 

D/ Call to all moderators/facilitators of the WSIS actions lines to proceed with an itemized implementation of the WSIS recommendations concerning Open Access.

E/ Taking into account the recent legal developments (séance du mercredi 21 décembre 2005 ) in France concerning the legalization of P2P with a voluntary Global License scheme which is akin to Radio license, and taking also into account the WSIS recommendation [Geneva Plan of Action  e-sciences   c) Promote the use of peer-to-peer technology to share scientific knowledge and pre-prints and reprints written by scientific authors who have waived their right to payment.] concerning P2P, it is urged that African and developing countries governments study and pass laws adopting a Global License scheme for scientific material exchanged over P2P networks. Legally, this would not achieve exactly Open Access, but a relatively inexpensive form of equitable access.    
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M. le Président de la République, Mesdames et Messieures mêmbres déstingues de l’Académie et du gouvernement, Mesdames et Messieurs. C’est vraiement un honneur et un plaisir être ici et pour discuter certains des résultats de l'atelier récent sur des initiatives pour l'accès à l’information scientifique et technique. Un rapport récapitulant l'atelier et décrire les actions qui doivent être prises sera édité bientôt, mais je voudrais saisir cette occasion de passer en revue certains des points culminants avec vous aujourd'hui. 

M. le Président de la République, de votre principal rôle important et positif dans le récent Sommet Mondiale sur la Société de l'Information, vous êtes particulièrement conscient des fonctions essentielles de l'infrastructure de communication de l'information dans le développement économique et social, et en établissant la société de l'information et l'économie de la connaissance. Vous connaissez également bien le rôle principal de la communauté scientifique et technique dans le développement des réseaux numériques globaux et de leurs applications innombrables, aussi bien comme importance de l'accès efficace et peu coûteux de connectivité et d'information pour la recherche et le développement. Et vous avez correctement identifié les opportunités et le potentiel de la connectivité et de l’accès au développement plus rapide du Sénégal en partculier, et de tous les pays en voie de développement en general.
Les réseaux numeriques et l'infrastructure technologique relative sont devenues une necessité, mais les conditions de mise en oeuvre sont toujours difficiles. Ces technologies, tout en s’appuyant sur la recherche, l'éducation, et le développement socio-économique doit néanmoins être accompagné de changements d'organisation approprié, gestion, culturelle, et juridique pour un maximum de rendement et d’utilisation. En effet, l'exploitation de toutes les technologies révolutionnaires est toujours sujet aux capacités humaines évolutionnaires.

Au cours des derniers deux jours, un groupe d’experts des communautés scientifiques et techniques et d'informatique venant de Sénégal, de l'Afrique, et d'autres régions du monde se sont réunis pour discuter sur la societé de l’information et pour identifier quelques manières accomplir le progrès. Je suis satisfait de dire que ces discussions ont été très positives et productives.
Nous avons examiné de manière assez détaillée les nombreux défis et oppportunités qui favorisent l'accès et l'utilisation de l’information scientifique et des infrastructures d'TIC pour la recherche et l'éducation au Sénégal et dans d'autres pays en voie de développement. Bien que les défis soient énormes, ils peuvent tous être surmontés avec une concentration et des actions communes. En particulier, il y a beaucoup d'exemples des approches prouvées et réussies qui peuvent utilement adopté pour resoudre les problèmes identifiés. 

Par exemple, différent pays développés et en voie de développement ont établi une variété de mécanismes originales et efficaces pour réduire des barrières et pour favoriser la production, accès et utilisation d'information scientifique. Modèles tels que le logiciel libre, interconnexion des réseaux de bases des données, l'accès libres aux journaux, et les collaborations Web sont particulièrement utiles pour l'avancement de la recherche et de l'éducation publiques. 

De même, les réseaux nationaux et régionaux fiables de recherches et d'éducation mis en application sur quelques autres continents ces dernières années. Ces stratégies et principes de gestion sont maintenant efficacement examinés et complètement compris, et peuvent être adopter relativement rapidement et largement au Sénégal et en Afrique. Beaucoup de ces éléments existent déjà ou peuvent être aisément acquis, si l’appui financier et politique est suffisant.

Les participants de l'atelier ont développé un ensemble de recommandations et ont identifié de nombreux projets pour la collaboration dans ces secteurs principaux qui seront continués les mois et les années à venir. En particulier, les nombreux membres distingués de l'Académie des Sciences et Techniques du Sénégal fournissent un groupe exceptionnel de noyau d'experts qui pourront aider ces efforts dans votre pays et dans la région africaine occidentale. Je suis sûr qu'ils seront désireux de travailler avec vos ministères pour accomplir le progrès sur ces derniers problèmes importants.

M. le Président de la Republique, nous croyons que la communauté scientifique et technique au Sénégal, ainsi que dans les autres pays représentés lors de nos réunions, sont prêts à surmonter les défis et saisir les nombreuses occasions qui existent. En travaillant ensemble avec les autres dépositaires principaux dans le secteur public et privé, la recherche et des buts d'éducation peuvent être réalisés d'une façon efficace et soutenable pour l'avantage de la société entière.
Je vous remercie.
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Mr. President of the Republic, distinguished members of the Academy and the government, ladies and gentlemen. It is truly an honor and pleasure to be here to discuss some of the results of the recent workshop on initiatives for access to scientific and technical information. A report summarizing the workshop and outlining the actions that need to be taken will be published soon, but I would like to take this opportunity to review some of the highlights with you today. 

Mr. President of the Republic, from your important and positive leading role in the recent World Summit on the Information Society, you are especially cognizant of the essential functions of the information communication infrastructure in economic and social development, and in building the Information Society and the Knowledge Economy. You also know well the key role of the scientific and technical community in the development of global digital networks and their myriad applications, as well as the importance of effective and low-cost connectivity and information access for research and development. And you have properly recognized the opportunities and the potential of such connectivity and access to the more rapid development of Senegal in particular, and of all developing countries more generally.

Digital networks and the related technological infrastructure have become essential, but the conditions for implementing them in the developing world are always difficult. These technologies, while holding great promise of applications for research, education, and broader socio-economic development must nonetheless be accompanied by appropriate organizational, management, cultural, and legal changes to yield maximum efficiency and utilization.  Indeed, the exploitation of all revolutionary technologies is always subject to evolutionary human capacities.

Over the past two days, a group of leaders from the scientific and technical and informatics communities from Senegal, Africa, and other regions of the world have met to discuss the Information Society and to identify some ways to make progress. I am pleased to report that these discussions have been very positive and productive.

We examined in some detail the many challenges and opportunities in promoting access and use of scientific information and ICT infrastructure for research and education in Senegal and in other developing countries. Although the challenges are enormous, they can all be overcome with a concerted focus and joint action. In particular, there are many examples of proven and successful approaches that can usefully be adopted to solve the recognized problems. 

For instance, different developed and developing countries have established a variety of novel and effective mechanisms to reduce barriers and promote the production, access and use of digital scientific information. Models such as open-source software, federated data networks, open access journals, and collaborative Web sites are especially useful for the advancement of public research and education. 

Similarly, well-functioning national and regional research and education networks have been implemented on some other continents in recent years. Those strategies and management principles are now effectively tested and thoroughly understood, and can be adopted relatively quickly and broadly in Senegal and Africa. Many of these elements already exist or can be readily acquired, given sufficient financial and political support.

The participants in the workshop developed a set of recommendations and identified numerous projects for collaboration in these major areas that will be followed up in the months and years to come. In particular, the many distinguished members of the Academy of Sciences and Technology of Senegal provide an outstanding core group of experts to help lead these efforts in your country and in the West African region. I am sure that they will be eager to work with your Ministries to make progress on these important problems.

Mr. President of the Republic, we believe that the scientific and technical community in Senegal together with those in the other countries represented in our meetings are ready to overcome the challenges and to seize the many opportunities that exist. By working together with the other key stakeholders in the public and private sector, the research and education goals can be achieved in an efficient and sustainable manner for the benefit of all society.

Thank you. 
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�  See “Programs on Information and Communication Technology Resources for Development.” (2006). Compiled by Uhlir, Paul F., and Amy Franklin, the National Academies, U.S.; available through the IAP Web site at: 


� A more complete review of these barriers is available in a background paper prepared by Uhlir, Paul F. (2005). “Issues in Providing Open Availability to Public Scientific Information Resources in Developing Countries.” Available on the IAP Web site at: 


�  Ibid.
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