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Project Abstract 

The eI4Africa project aims to boost the research, technological development and innovation 
(RTDI) potential of African e-Infrastructures and to support policy dialogues and Euro-African 
cooperation in the framework of the ‘Joint Africa-EU Strategic Partnership on trade, regional 
integration and infrastructures' (JAES Partnership #3) as well as the ‘Joint Africa-EU Strategic 
Partnership on science, information society and space' (JAES Partnership #8). 
 
Specifically, the eI4Africa project seeks to achieve the following main objectives: 
 

• Define and implement a structured multi-channel outreach strategy to support the 
development of African national and regional research and education networks 
(NRENs/RRENs). Build cooperation between Euro-African NRENs, RRENs and user 
communities. Raise awareness at policy level on the benefits and value of research and 
education networks. Promote and strengthen Euro-African collaborative research on e-
Infrastructures and their applications; 

• Produce a state-of-the-art study of e-Infrastructure application uptake in Africa to 
identify who are early adopters of e-Infrastructures (providers) and which user 
communities are early beneficiaries (consumers) of e-Infrastructures; 

• Select existing flagship demonstrations from other continents and illustrate their 
relevance to the African context in order to stimulate policy dialogue on e-
Infrastructures; 

• Stimulate targeted policy and regulatory discussions, including (but not limited to) 
cross-border connectivity and affordable access to infrastructure by organising 
awareness raising flagship African e-Infrastructure application demonstrations. 

 
The project Consortium consists of 8 partners (+1 affiliated partner) with significant 
experience of ICT policies in Europe and Africa and Africa-EU S&T/ICT/Infrastructures 
cooperation. It is capable of significantly impacting the expansion of Euro-African e-
Infrastructures in close liaison with the EC/AUC and in partnership with key stakeholders in the 
field. 
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1 www.eduroam.org 
2 http://roc.africa-grid.org 
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1 – Introduction 

The present document is a deliverable of the eI4Africa project (Grant Agreement #312582), 
funded by the European Commission’s Directorate-General for Communication Networks, 
Content and Technology (DG CONNECT), under its 7th EU Framework Programme for Research 
and Technological Development (FP7). The eI4Africa project is divided into Work Packages 
(WP), each of them being sub-divided into Tasks (T). Work Package 6 (WP6) “Support and 
recommendations (S&R)” of the project consists of three tasks (Task 6.1: Promote, foster & 
Support the creation of e-infrastructure related services; Task 6.2: Support to R&D e-
Infrastructure project proposers; and Task 6.3: Identification of research priorities and 
recommendations for future calls) aiming to provide support and draw recommendations for e-
Infrastructure development in Africa.  
 
Specifically, the main objectives of WP6 are the following: 
  

1. Promote, through concrete examples, and facilitate the establishment of important e-
Infrastructure services, such as Certification Authorities (CAs) and Identity Federations 
(IdFs), using worldwide standards; 

2. Encourage selected groups of stakeholders to establish new, and/or expand and 
improve already existing, e-Infrastructures relevant to their communities, via the 
support of research and development (R&D) e-Infrastructure project proposals; 

3. Identify research priority areas for funding and provide the European Commission (EC) 
and other funding agencies with recommendations to be considered in future calls, and; 

4. Stimulate relevant policy and regulatory dialogues involving national and regional policy 
and regulatory bodies as well as the United Nations Broadband Commission Working 
Group on science. 

1.1 – Purpose and scope of the document  

The present deliverable prepared by Brunel University contains the final report on the 
activities and the outputs that have been produced during the two years of the project on the 
establishment of e-Infrastructure services and on the identification of e-Infrastructure research 
priorities. The report is structured around the four aforementioned objectives and it builds 
upon the progress work presented in D6.1 ‘Establishment of e-Infrastructure Services and 
Identification of e-Infrastructure Priorities – Year 1 Report’ and D6.2 ‘Recommendations on e-
Infrastructures Research Priorities’.  
 
Led by COMETA, WP6 ensured strong links with the EC, the African Union Commission, the 
European and African Member States, and other key stakeholders in the field. Accordingly, the 
structure of this deliverable is threefold: 

• A report on the final outcomes of the on-going work on the establishment of e-
Infrastructure related services in Africa; 

• A roadmap to support to e-Infrastructure Communities of Practice (CoPs), and encourage 
stakeholders to establish new, and/or expand and improve already existing, e-
Infrastructures relevant to their communities, and; 

• Identification and recommendations about research priorities to be considered in future 
calls for proposals for R&D of e-infrastructures supporting the priorities in regional and 
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national plans for development. 

1.2 – Executive Summary  

e-Infrastructures can play an important role in the advancement of knowledge and technology 
by allowing CoPs to conduct high-quality collaborative research in their respective fields. As 
the goals of e-Infrastructures are of great importance, the EC provides increasing support to 
both sustain and further develop them. In response to this, the eI4Africa project, drawing from 
experiences, work and lessons learnt from a series of project activities and research, brings 
forward in this deliverable (A) the current status of e-Infrastructure services established in 
Africa, (B) eI4Africa support actions to e-Infrastructure CoPs, and (C) areas of research 
priorities and recommendations to the EC and other funding agencies that could be considered 
for future calls. These can be summarised in the following statements:  
  

• Certification Authorities (CAs) compliant with the requirements of the International Grid 
Trust Federation4 have been successfully deployed in five countries: Kenya, Malawi, 
Nigeria, South Africa and Tanzania by their respective NRENs; 

• Kenya and South Africa CAs have completed the writing of their Certificate Policy and 
Certification Practice Statement (CP/CPS) documents and are following the procedure to 
be fully accredited by EUGridPMA and hence become members of the International Grid 
Trust Federation (IGTF); 

• The first Identity Federations (IdFs) based on the SAML 2.0 standard have been 
successfully deployed in four countries: Kenya, Nigeria, South Africa and Tanzania by 
their respective NRENs. All Identity Providers (IdPs) have their own websites that 
include the service of user registration; 

• A new IdP has been deployed in Zambia by ZAMREN, the NREN of Zambia; 

• The Africa Grid Science Gateway deployed in the first year has been updated and 
improved with the inclusion of: 

o The African Pharmacology and Pharmaceutical Science Gateway (APSG); 
o The TRODAN Data Repository;  
o The Community Health Portal. 

The inclusion of the Community Health Portal has been done during the Science 
Gateway Week held in Catania on the 7th-11th of April 2014;  

• During the second year of the project, all NRENs have also completed the integration of 
their “catch-all” IdPs with the Africa Grid Science Gateway and, for sustainability 
purposes, the Science Gateway is being migrated from COMETA to the DIT premises in 
Dar es Salaam (Tanzania); 

• 34 current or planned regional applications of e-Infrastructures and 15 CoPs have been 
identified in Africa; 

• A roadmap to supporting e-Infrastructure development has been proposed including the 
eI4Africa ‘Project Wall’ and support in virtual research community (VRC) development; 

• 44 research priorities and recommendations have been identified, accompanied by two 
specific thematic areas. 

                                            
4 www.igtf.net  
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1.3 - Structure of the deliverable 

The document is organised as follows. Section 2 presents the eI4Africa vision for an African e-
Infrastructure in 2020. Section 3 reports on the work done on e-Infrastructures and related 
services, while Section 4 contains the support actions proposed to e-Infrastructure CoPs in 
Africa. The list of research priorities and recommendations identified by eI4Africa for future 
calls are described in Section 5. The document is concluded with Section 6.    
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2 – The vision for an African e-Infrastructure in 2020 

According to a widely accepted definition (also published on one of the EC websites), “e-
Infrastructure is an environment where research resources (hardware, software and content) 
can be readily shared and accessed where necessary to promote better and more effective 
research. Such environments integrate hard-, soft- and middleware components, networks, 
data repositories, and all sorts of support enabling virtual research collaborations to flourish 
globally”5.  
 
The eI4Africa consortium has endorsed the above definition and puts forward our vision of a 
standards-based fully interoperable ICT platform that will enable African scientists to do better 
(and faster) research with collaborators across the continent and in other regions of the world. 
New training and education programs will be available to form the new generation of African e-
researchers able to tackle the important problems affecting their region through an inter/multi-
disciplinary approach. In order to turn this vision into reality, eI4Africa has created a multi-
layered architecture for an African e-Infrastructure (see Figure 1), one that is seamlessly 
compatible and interoperable with other e-Infrastructures across the world. 
 
This section intends to inform the reader of the eI4Africa vision for an African e-Infrastructure 
in 2020, and can serve as a guide to the outcomes presented in the remaining of the 
deliverable. Specifically, during the life span of the project, eI4Africa has addressed several of 
the elements appearing in the below figure and the results achieved are reported in the 
following sections. Where relevant, references are made throughout the document to the 
numbering schema used in the figure. 

 

                                            
5EC-endorsed definition: 
http://cordis.europa.eu/ictresults/index.cfm?ID=90825&section=news&tpl=article  
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Figure 1. The eI4Africa architecture of an African e-Infrastructure in 2020 

3 – Part A: Establishment of e-Infrastructure services  

This section summarises the current status of the work carried out in the second year of the 
project on the establishment of e-Infrastructure services in Africa focusing on the deployment 
of CAs, IdFs & IdPs, and Science Gateways. 

3.1 Certification Authorities 

3.1.1 – Updated training material 

During the second year of the project, the training material on CAs was updated by COMETA 
and a new version of the RPM of the code was released together with the relative 
documentation. The big improvement was the inclusion of the full management of Registration 
Authorities. The new documentation can be browsed at: 
https://gilda.ct.infn.it/documents/26990/3588789/ag-ca-template.pdf.  

3.1.2 – Status of deployment at the end of the second year and future plans 

Most of the work done in the second year was related to the consolidation of the CAs deployed 
in the first year and on the start of the accreditation procedure by EUGridPMA for inclusion in 
the IGTF. 
 
After the update of the CA server with a new software, the NRENs of Kenya, Malawi, Nigeria, 
South Africa and Tanzania were provided with examples of CP/CPS documents relative to 
already accredited CAs. KENET and SANREN/SaGrid customised their CP/CPSs and attended 
the EUGridPMA meeting held in Tartu (Estonia) on the 14th and 15th of April 2014 to defend 
them for the first time and start the accreditation process. The presentations of the two CAs, 
together with an introductory talk given by Bruce Becker (Meraka/SaGrid) on the work done in 
the region by eI4Africa and CHAIN-REDS, were both appreciated by EUGridPMA, as it emerges 
from the following minutes of the meeting:  
 
“[…]  
Trust, ID management and CAs in sub-Saharan Africa 
------------------------------------------------------------ 
A quick growth in research activities in sub-Saharan Africa is spawning a lot of new work in 
research networking, e-Infrastructures, and also in the establishment of identity federations 
and R&E PKIs. With the active support of projects like eI4Africa and CHAIN-REDS, and the 
ongoing activities of the UbuntuNet Alliance, ASREN, and WACREN these rapid developments 
are now spawning a lot of new CAs (and thus accreditations). This is very timely given the 
large number of new science projects like SKA, which spans almost the whole African 
continent. The presentation by Bruce Becker of SANREN    
http://agenda.nikhef.nl/materialDisplay.py?contribId=18&materialId=slides&confId=2866 
gives an overview of this large number of activities. 
 
This activity (and the size of the continent and number of prospective authorities and projects 
in Africa) in itself merits the thought of establishing a dedicated Policy Management Authority 
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(PMA) for Africa in the future, with preliminary actions to that effect mirroring the 
developments in the Americas with a dedicated 'chapter' (in TAGPMA conducted in Spanish).  
[…] 
The concept of having in the future (2 years or so) an identifiable African presence in the IGTF 
is supported by the EUGridPMA. Welcome all! 
 
[…]” 
The recommendation on the establishment of a PMA for Africa represents a very good 
recognition of the work done by the project and this is a great challenge to be accepted by 
future e-Infrastructure-related activities in the region.  
 
The KENET CA was presented again at the EUGridPMA held on Poznan (Poland) on the 8th-10th 
of September 2014 and the full accreditation of the CA is foreseen by the time of the next 
meeting, scheduled at mid-January 2015 in Berlin (Germany).  

3.1.3 – Related dissemination activities 

Dissemination is one of the key actions for the establishment of a dependable e-Infrastructure 
in Africa (see element no. 10 in Figure 1). So, the eI4Africa activities concerning the 
deployment of CAs have been continuously communicated and advertised, both within the 
consortium of partners (mostly via email) and outside the project via news published on the 
website. The most important news concerning CAs were the ones related to the Tartu meeting 
described above: 
 

• http://ei4africa.eu/2014/06/13/ei4africa-and-chain-reds-projects-acknowledged-at-the-
eugridpma-plenary-meeting/.   

3.2 – Identity Federations and Identity Providers  

3.2.1 – Updates on training and installation material 

Documentation and code 

Initially, a document was written describing the steps for installing and configuring the 
services necessary for a working IdP and a backend Lightweight Directory Access Protocol 
(LDAP) store. It became apparent, after several interactions with the site administrators of 
the various sites involved, that maintaining a static document to describe the steps needed 
was not a sustainable approach. In any distributed effort, there is always a disconnect 
between the current state of the machine on which a site administrator is working compared 
to the state of the service which the document assumes – this often created lengthy, 
unnecessary discussions, due to misunderstandings between the service developers in the 
project and those using it on the remote side. This issue is often addressed in the IT 
services world by providing not only a manual, but also an executable configuration of the 
service, which contains not only the documentation (manual) of steps to configure the 
service, but the actual steps in the form of code, to reach the desired state. The training 
material was thus updated to include this code, whose status we describe below. 
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Orchestration and configuration management 

We have used Ansible6 to develop an idempotent7 configuration definition for two roles – 
LDAP and Shibboleth-IDP. The choice of Ansible was made due to the fact that it is much 
simpler to get started with than competing tools (puppet, chef, etc.) and requires no central 
server for usage, using only ssh connections for access to managed hosts. There are also 
several benefits that this approach enables: 

• By using this “goal-oriented” approach of service deployment, it is far more robust 
that starting from an instruction-oriented approach, making fewer assumptions on 
the initial state of the remote machine; 

• The idempotency of the tool allows both end users and the core developers to check 
whether remote systems have drifted from the desired state, and state explicitly 
what change would/should take place if they were to be acted up; 

• There is less separation between the documentation and the actual code required to 
reach the proper configuration of various services. The simple nature of Ansible 
playbooks, along with detailed comments in the code has obsoleted the need for 
writing detailed documentation for end users; 

• The configuration is kept in a distributed version control system. The code has 
committed to the existing repository for executable infrastructure of the Africa-
Arabia Regional Operations Centre (AAROC)8, making integrating the IdP and LDAP 
backends into functional grid or cloud sites far more coherent and easier; 

• Both central support and distributed usage are possible; where sites need direct 
intervention by the developers, we are able to execute the deployment and 
configuration; 

• We have also made provisions for a measure of OS independence, supporting Debian 
and Enterprise Linux clones, so that sites have a greater freedom of choice regarding 
their local installations. Using Ansible allows far easier addition of support for other 
operating systems though the use of local variables and contextualised playbooks. 

 

Status of the orchestration of services 

The LDAP role has been released (open source, of course) and published to Zenodo9, and 
we are working on putting the final touches on the Shibboleth-IDP role, which should be 
done and released by the end of October 2014. Continuous integration is performed using 
the Travis CI service10. Finally, although the web frontend for managing the Shibboleth IDP 
                                            
6 www.ansible.com  
7 Idempotency : “The concept that change commands should only be applied when they need to be applied, and that it 
is better to describe the desired state of a system than the process of how to get to that state.” - ansible.com 
8 http://github.com/AAROC  
9 Bruce Becker et al. (2014). DevOps: AAROC Ansible LDAP role release. ZENODO. 10.5281/zenodo.11914 
http://dx.doi.org/10.5281/zeodo.11914.  
10 Changes pushed to the main repository trigger builds on the Travis system, allowing developers and users to see 
what the live state of the code is. See https://travis-ci.org/AAROC/DevOps.  
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has been fully completed and released11, the installation is still manual; an Ansible role 
needs to be written for this service and committed to the repository. 

3.2.2 – Status of deployment at the end of the second year and future plans 

During the second year of the project, the IdPs already installed in Kenya, Nigeria, South 
Africa and Tanzania have been consolidated (e.g. some have been moved to better hardware) 
and, thanks to availability of the updated and more automatic installation procedures 
mentioned in the previous subsection, more NRENs have been approached, especially at the 
project workshop and the Technology Transfer Alliance (TTA) Conference 2014 held in Dar es 
Salaam (Tanzania) on the 2nd-5th of June 2014. There, contacts have been established with 
RENU (Uganda) and ZAMREN (Zambia), and the ZAMREN IdP is actually almost ready as of 
September 2014 (it will be ready by the end of October 2014) and will soon be connected to 
the Africa Grid Science Gateway.   

3.2.3 – Related dissemination activities 

The eI4Africa activities concerning the deployment of federated services have been 
continuously communicated and advertised, especially at the project workshops where live 
demonstrations have been given, as well as at the TTA Conference mentioned before. 

3.3 – Deployment of Science Gateways   

3.3.1 – Updates on the Africa Grid Science Gateway 

The Africa Grid Science Gateway has been updated and improved with the inclusion of: 

• The African Pharmacology and Pharmaceutical Science Gateway (APSG); 
• The TRODAN Data Repository;  
• The Community Health Portal. 

            
The inclusion of the Community Health Portal has been done during the Science Gateway Week 
held in Catania on the 7th-11th of April 2014. More information about the applications available 
on the Africa Grid Science Gateway is provided in deliverable D4.3 – ‘Reporting on flagship 
demonstrations - Year 2’. 

3.3.2 Future plans  

The most important future plan is to move the Africa Grid Science Gateway from the COMETA 
premises in Catania (Italy) to a place in Africa, and DIT has kindly accepted to host it. DIT 
system administrators have already found the dedicated hardware, and the installation of the 
Science Gateway server and its related services is undergoing.  

                                            
11 https://github.com/AAROC/IDPPublic.  
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3.3.3 Related dissemination activities  

The eI4Africa activities concerning the Africa Grid Science Gateway have been continuously 
communicated and advertised, especially at the project workshops, where live demonstrations 
have been given, as well as at the TTA Conference mentioned before. The applications 
integrated in the Africa Grid Science Gateway will also be demonstrated at the Final 
Conference that will be held in Brussels on the 29th of October 2014.  
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4 – Part B: Support to e-Infrastructure communities of 
practice  

In support of establishing the e-Infrastructure related services in Africa described in the 
previous part of the deliverable, the eI4Africa project has also been committed to identify and 
encourage interested groups of stakeholders to establish new, and/or expand and improve 
already existing, e-Infrastructures relevant to their CoPs. 
 
Work carried out within WP3 ‘e-Infrastructure applications in Africa: a state-of-the-art study’ 
and described in D3.112 and D3.213 identified a number of potential candidates that could 
benefit via the support of R&D for their e-Infrastructure project proposals. The sections that 
follow outline those identified stakeholder groups and their projects, and describe the roadmap 
and R&D activities that have been established within eI4Africa to support in their development. 

4.1 – A roadmap to supporting e-Infrastructure development 

The eI4Africa vision for an African e-Infrastructure in 2020 is supported by a set of 
recommendations for future R&D, which have been developed based on a virtuous circle of 
project identification, use case specification, demonstration, and road mapping (Figure 2) 
realised through work in WP3, 4, 5, and 6.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Virtuous circle of eI4Africa main activities 

 
The specific focus of Task 6.2 within WP6 has been on providing support to project proposers 
in order to develop their new or existing application into use cases that would capture its main 
aspects, needs, and how they could benefit from e-Infrastructures. These will form the basis of 
clear project outlines that proposers can then use to communicate to the e-Infrastructure 
community in order to develop future VRC collaborations. Additionally, some of these use 
cases have already been developed into demonstrators within WP4 (for example, the 

                                            
12 D3.1 ‘State-of-the-art study of African e-Infrastructure applications’ 
13 D3.2 ‘Recommendations for African e-Infrastructure development’ 
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Pharmacology Science Gateway and the TRODAN Data repository applications) and have been 
showcased to illustrate the benefits from developing them. The above activities have resulted 
into a set of supporting options and material available to e-Infrastructure project proposers 
and/or developers that are described in subsection 4.3. 

4.2 – Identified e-Infrastructure projects and associated communities 
of practice  

The cross-country survey that was carried out in WP3 has identified 34 current or planned 
projects in Africa that could make use of e-Infrastructures, as well as a list of associated CoPs 
that could be supported. These projects are detailed in D3.2, while more information about the 
survey results can be found in D3.1. 

4.2.1 Current or planned e-Infrastructure projects 

Briefly, the 34 projects address research activities within a range of scientific domains (e.g. 
natural sciences and environment, life and health sciences), as well as other areas that would 
benefit from future R&D activities for e-Infrastructures, such as education and skills capacity 
building, and e-government. From a geographic point of view, most projects (50%) are or will 
be used nationally, 24.7% in several countries in Africa, while 16% reported their project as 
truly global. The number of identified projects per country indicates that South Africa (6), 
Nigeria (5), Tanzania (3) and Uganda (3) are the countries that are most involved in e-
Infrastructure developments. 
 
The findings indicated that computing infrastructures are increasingly considered to be at the 
core of e-Infrastructure developments in Africa, as revealed by 36.3% of the respondents who 
were asked to indicate the type of computing resources required by their project. Access to 
high performance computing (HPC) facilities is being increasingly considered in Africa (see for 
example the Weather Research & Forecasting Model WRF model in Tanzania), as is the need to 
make use of specialized software and instrumentation over distributed technologies (e.g. the 
Community Health Portal in Tanzania and the African Pharmacology and Pharmaceutical 
Science Gateway Pharmacology Science Gateway in Zimbabwe). eI4Africa has identified 17 
projects that currently use or plan to use such resources in Africa, addressing research 
activities within Nigeria (4), Tanzania (3), South Africa (2), Uganda (2), DR Congo (1), 
Belgium (1), Malawi (1), France (1), Tunisia (1), and Zimbabwe (1).   
  
The use or adoption of data infrastructures in Africa has been expressed by 39% of the 
respondents. Access to available data repositories produced within various disciplines (such as 
life sciences, environmental, and earth sciences), as well as improved data storage, either 
local or remote, are currently the two most important elements of data infrastructures 
reported by African researchers. The use of remote storage on the Cloud (e.g. Amazon EC2) is 
being increasingly considered in Africa, as is the use of data repositories (see for example the 
TRODAN data repository or the Malawi National Digital Repository). eI4Africa has identified a 
total of 17 projects that currently make use or plan to use data infrastructures in Africa, 
coming from South Africa (4), Ghana (2), Rwanda (2), Kenya (2), Malawi (1), Nigeria (1), Mali 
(1), Denmark (1), Scotland (1), Cameroon (1), and Uganda (1). 
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4.2.2 Associated communities of practice 

The aforementioned projects are being or will be used by a number of CoPs in Africa. These 
largely belong to the educational/research (23.5%) and scientific (10.5%) domains, including 
anyone from an individual researcher to a whole research unit/institution. Specific CoPs that 
have been identified involve healthcare scientists, natural scientists, and researchers in basic 
sciences (incl. mathematics, physics, computer science). Table 1 provides a list of the 15 CoPs 
identified by the eI4Africa survey. 
 

Table 1. African e-Infrastructure CoPs and related VOs in Europe 
 

 Name/Institute Location Communities of Practice Related
EGI VOs 

1 The West African Health Informatics 
Fellowship Program (WAHIFP) 

Ghana 10 organisations collaborating in improving health 
informatics capacity building within the West African 
sub-region 

Pacs.infn
.it 

2 Engineering Materials Development 
Institute (EMDI)/ National Agency 
for Science and Engineering 
Infrastructure 

Nigeria 16 organisations collaborating in using advanced 
materials science and engineering technological know-
how for the transformation of Nigeria to a competitive 
production and manufacturing giant 

auvergrid 

3 African Journals Online (AJOL)/ 
International Network for the 
Availability of Scientific Publication 

South Africa 7 organisations collaborating in increasing online 
visibility, access and use of African-published research 
output  

gridit 

4 Global Biodiversity Information 
Facility/Royal Museum for Central 
Africa 

DR Congo More than 37 partners collaborating in creating a 
network of biodiversity data and digital libraries about 
all types of life on Earth 

egeode 

5 College of Informatics & Virtual 
Education/University of Dodoma 

Tanzania 4 institutions collaborating in creating an innovative 
and integrated solution for governance of water 
resources in Lake Victoria Basin 

aegis 
 

6 Baobab Health Trust Malawi 12 organisations collaborating in improving health 
through Information and Communication Technology 
in the developing world 

moldyngr
id 

7 Malawi National Digital 
Repository/Malawi National Library 

Malawi 7 institutions collaborating in ensuring Malawian 
research and other relevant work reach many in 
Malawi, Africa and worldwide 

desy 

8 ANDI Centre of Excellence for 
Malaria diagnosis /University of 
Lagos 

Nigeria More than 6 organisations collaborating in scaling-up 
diagnosis in the case-management of malaria 

biomed 

9 Department of Computer 
Science/University of Nigeria 

Nigeria 3 organisations collaborating towards the simulation of 
the micro-propagation of plant tissue culture in the 
field of plant biotechnology 

lsgrid 

10 Lake Victoria Fisheries 
Organization/East African 
Community 

Uganda 3 member countries collaborating in developing 
conservation and management measures for the 
sustainable utilization of living resources of Lake 
Victoria 

vo.plgrid.
pl 

11 Computational Biology 
Group/University of Cape Town 

South Africa 30 partners collaborating in developing a network to 
develop skills in bioinformatics (computational biology) 
in Africa. 

enmr.eu 

12 Kenya Marine & Fisheries Research 
Institute 

Kenya More than 15 organisations collaborating in 
contributing to the management and sustainable 
exploitation of aquatic resources  

see 

13 Centre for Atmospheric Research 
(CAR)/ National Space Research 
and Development Agency 

Nigeria Collaboration between 4 organisations to promote and 
undertake high quality atmospheric research, 
exchange of data and expertise, and increase 
education about atmospheric processes and climate 
change 

esr 

14 African Institute of Biomedical 
Science & Technology (AiBST) 

Zimbabwe 9 organisations collaborating in establishing a network 
of excellence in biomedical sciences and technologies 
for Africa 

vlemed 

15 Dar Es Salaam Institute of 
Technology (DIT) 

Tanzania 3 organisations collaborating in order to serve 
atmospheric research and operational forecasting 

voce 
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needs 

4.3 – Support to R&D for e-Infrastructure project proposers  

One of the main outputs of WP6 is a commitment to supporting project proposers, as well as 
associated CoPs such as those outlined in the table above, on e-Infrastructure development 
and on engaging into collaborations. Accordingly, using the roadmap described in subsection 
4.1, the following three activities have been put forward by eI4Africa as a ‘support kit’ to R&D 
of e-Infrastructure projects. 

4.3.1 – The eI4Africa ‘Project Wall’ 

It is widely known that e-Infrastructures change the way research is conducted, overcoming 
distance to support a growing multitude of VRCs across the globe14. Encouraging European and 
African CoPs, therefore, to collaborate e.g. by working on proposals, can help these CoPs to 
engage to collaborative research, as well as help build applications of e-Infrastructures that 
could support the growth of scientific research and knowledge in African countries. The results 
of the impact assessment described in D3.2 demonstrate these opportunities for growth, as 
96.9% of the respondents indicated that such projects could allow them to expand the 
geographical range of their interdisciplinary activities and pursue research agendas that would 
not be possible without their existence, as well as enable them to create new funding 
opportunities.  
 
In support of this, the eI4Africa team has built an online virtual “Project Wall” that will be 
made available on the project website and will be used to showcase the identified 34 e-
Infrastructure projects to the broad community, giving an insight into the current trends 
and/or development of e-Infrastructures in Africa. The information that will be available on the 
Project Wall includes the following details:  
 

• The proposer (Institution name, main partners, region of activities);  
• The subject domain that the application falls within; 
• The application website (if any); 
• A short description of the application, its scope, and goals that is planning to achieve; 
• Current or expected benefits from an e-Infrastructure. 

 
Figure 3 below includes an example of how the aforementioned information will be presented 
in an entry on the Project Wall.  
 
 
 
 
 
 
 
 
 
 

                                            
14 www.eresearch2020.eu/eResearch%20Brochure%20EN.pdf  
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Figure 3. An example Project Wall entry 

 
The Project Wall will serve as a common virtual space that helps to notify the international 
community of proposers of the available collaboration opportunities, and facilitates knowledge 
exchange, VRC development, capacity building, and promotes e-Infrastructure applications 
development in Africa.  
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4.3.2 – Selected examples of project demonstrators 

The eI4Africa project developed a number of project demonstrators within WP4 that could 
illustrate the impact of e-Infrastructures on African science and societies in near future, as well 
as help engage African stakeholders that are interested in e-Infrastructures and related 
applications to create collaboration opportunities with European counterparts by consolidating 
and reinforcing consortia and proposing similar projects. A complete list of the flagship 
demonstrators is available in D4.315 and on the Africa Grid Science Gateway. 
 
The eI4Africa survey revealed that two of the most important domains addressed by the 
proposed projects are life sciences and healthcare, and education and skills capacity building. 
In support of these findings, eI4Africa has developed flagship project demonstrators to 
showcase the benefits of e-Infrastructures to the aforementioned domains, and the 
collaborative work undertaken to realise them. For the purposes of this deliverable, two of 
these demonstrators are presented below as examples for those project proposers interested 
in developing similar projects. 
 
African Pharmacology Science Gateway (APSG) 
 
In the domain of life sciences and health, the APSG aims to strengthen both capacity and 
capability for laboratory based pharmacological science, drug development and rational use of 
medicines in Africa. This will be achieved by ensuring that graduate students continue 
laboratory-based pharmacological research in Africa by accessing tools for analysing and 
calculating data and keep contacts with expertise in these fields of science. It will therefore 
contribute towards the reduction of the migration of African scientists to US/Europe and the 
unnecessary visits to US/Europe resulting in an impoverishment of the local research 
institutions. The APSG is available at sgw.africa-grid.org/pharmacology-science-gateway. 
 
The six integrated service fields are: 1. genomics and bioinformatics, 2. bioanalysis, drug 
analysis and metabolism, 3. pharmacokinetics & pharmacometrics resources, 4. clinical trial 
sciences, 5. digital library, and 6. multimedia contacts and e-learning tools. The feasibility to 
submit work tasks such as genomic sequencing analyses to distant computers/software has 
been demonstrated at the project workshops in Lagos and Dar-es-Salaam in March and May 
2014, respectively. 
 
The APSG user community is nine scientific institutions across Africa, mainly focusing on 
laboratory-based research in pharmacological sciences coordinated by AiBST (African Institute 
of Biomedical Science & Technology). The user community needs access to simulation, 
modelling and calculating software, and to resources in the aforementioned areas, as well as 
communication, videoconferencing and data sharing tools. It is anticipated that the APSG will 
attract interest by pharmacological researchers from outside Africa, such as the International 
Union of Pharmacology and Clinical Pharmacology, since both collaboration and training of 
scientists will be simplified.  
 
 
 

                                            
15 D4.3 ‘Reporting on flagship demonstrations - Year 2’ 
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Technology Transfer Alliance Gateway (TTAG) 
 
Accordingly, in the education and skills capacity building domain, the TTAG was developed to 
demonstrate how it can support two main activities: 1) the development of the academic 
framework for problem-oriented, project-driven learning in real life projects for academic 
credit, including pedagogical models and examination methods, and 2) networking with 
external stakeholders to design projects of local, regional or national priority and to solicit 
funding for conducting them. The TTAG demonstrator is the TTA-portal (www.ttaportal.org), 
which is based on the Science Gateway concept. 
 
The activities supported by the TTAG include documenting and disseminating internal 
guidelines including academic rules, procedures and practices involved in problem-oriented 
project-driven learning by participation in external development projects. It also includes 
development external guidelines for the creation and prioritization of research and 
development proposals to be submitted to available calls from the whole spectrum of 
organisations funding research and development efforts. 
 
The user community of the TTAG is an association of research and higher education 
institutions, the TTA, serving as a platform facilitating social and commercial introduction of 
technology with the potential to enhance social impact as well as industrial growth. TTA is 
developing a sustainable platform providing cooperative mechanisms between leading African 
and European organisations with the aim of establishing mutually beneficial partnerships 
fostering smart, sustainable and inclusive growth on the global stage. Members of the TTA 
partnership agree to provide the reward systems, pedagogical methods and examination 
methods required to facilitate for their researchers, teachers and students to engage in 
problem-oriented learning by doing the development projects for academic credit and to 
prepare them for entrepreneurial skills. Projects are created in a continuing dialogue between 
the TTA members and stakeholders to define the objectives for each project and to facilitate 
capacity building also in each stakeholder organisations and in the multi-stakeholder 
partnership as a whole.  

4.3.3 – Support in VRC development 

The benefits of e-Infrastructures are largely demonstrated through their interdisciplinary CoPs. 
In support of this, the eI4Africa project highlights the need for a bilateral engagement and 
collaboration between European scientists/researchers and their counterparts in Africa with a 
common goal to come together into VRCs that would cooperate in order to advance 
developments in Africa. Similarly to the twinning between established and emerging NRENs 
organised by TERENA16, it is imperative that European and African CoPs collaborate to help the 
latter fully utilise the European know-how and experiences in the e-Infrastructures domain.  
 
The European Grid Infrastructure (EGI) presents a central service that stores and makes 
available to the interested public information about software solutions and people who are 
involved (e.g. programmers, scientists, etc.). This service is called the EGI Applications 

                                            
16 http://www.terena.org/  
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Database17 (AppDB) and it is open to every scientist who is interested in sharing his/her 
software solution(s). 
In addition to software, the AppDB also lists about 50 Virtual Organisations (VOs) who work 
within a range of scientific domains (Figure 4), which members of the CoPs identified within 
eI4Africa could potentially engage with and work collaboratively and/or share resources. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Virtual Organisations on the EGI AppDB18 

 
As a step further, the eI4Africa project presents in Table 1 a number of opportunities for 
collaboration by proposing a number of example potential links between the identified user 
communities in Africa and related VOs from the EGI AppDB. This table constitutes an indicative 
list of potential collaborations and should only serve as a support guide for future VRC 
development in Africa and abroad.  
  

                                            
17 https://appdb.egi.eu/  
18 https://appdb.egi.eu/pages/statistics/software/vo  
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5 – Part C: Identification of research priorities and 
recommendations for future calls  

During the project lifespan, eI4Africa through a series of project activities, research and 
meetings has identified a number of research priority areas for funding for R&D of e-
Infrastructures. These areas point to the following recommendations to the EC and other 
funding agencies that could be considered in future calls for research proposals. 

5.1 – Overview of recommendations  

The eI4Africa brings forward 11 generic recommendations that best summarise the lessons 
learnt from the project’s support actions to R&D of e-Infrastructures, as well as point out the 
proposed areas of future focus.      
 

1. In the area of e-Infrastructure R&D, the importance of international cooperation 
cannot be underestimated. This includes both Africa/EU collaboration projects – 
which are key in maximizing the exploitation potential of EU and African developments 
– and African cross-continental collaboration – as a way of sharing tailored, locally 
adapted solutions with high socio-economic impact. It is imperative, therefore, that 
European and African CoPs collaborate, similar to the twinning between established and 
emerging NRENs organised by TERENA. 

2. Promotion of international collaboration opportunities must be continued and 
strengthened. It was noted that in many cases, African communities were not aware of 
the funding programmes (e.g. H2020) and collaboration opportunities that exist. The 
EGI Applications Database lists about 50 VOs, which members of the CoPs identified 
within eI4Africa could potentially engage with and work collaboratively and/or share 
resources within common disciplines. Additionally, the eI4Africa Project Wall provides a 
number of current or proposed projects and can help to notify the international 
community of proposers of the available collaboration opportunities, as well as facilitate 
knowledge exchange, VRC development, and capacity building. 

3. Collaboration starts with human networking. Building international (including EU-
Africa) cooperation networks is an important step towards collaboration, as was 
demonstrated by the eI4Africa events, which have provided ideal forums for meeting 
peers and potential partners. Networking opportunities are the first step for further 
collaboration, including joint academic papers or joint proposals for funding. 

4. Efforts should be made to raise awareness of current efforts and initiatives, which 
constitutes a major gap in the uptake of e-Infrastructures in the continent. The need to 
promote e-Infrastructures development in Africa is especially important towards user 
communities, scientific communities, and e-Infrastructure developers. 

5. Africa/EU e-Infrastructure Coordination and Support Action (CSA) projects 
should continue to be funded, since they provide for essential networking and 
information exchange opportunities between African and European researchers and 
policy makers. 

6. Strengthen and expand existing e-Infrastructure related services in Africa. 
Past efforts on developing e-Infrastructure related services need to be expanded and 
extended in order to both consolidate the existing African e-Infrastructure services, as 
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well as include the very challenging goal of supporting the creation of an African Open 
(and Linked) Data Infrastructure, interoperable with and federated to (through the 
adoption of international standards and guidelines) those emerging in EU and in other 
regions of the world. Focus should be placed on topics such as the discoverability, 
reproducibility and extensibility of science products. 

7. e-Infrastructures must be easy to use and users be at their centre. Accessing and 
using the services of an e-Infrastructure can be challenging to users with an average 
ICT experience. Easy to use web portals, or Science Gateways, are needed to help CoPs 
to easily access e-Infrastructure facilities and through these collaborate with CoPs 
across the world.    

8. Develop up-to-date consolidated guides and supporting materials for the 
development of e-Infrastructures and their services. Some guides to the development 
of e-Infrastructures in Africa and Europe exist; however, these have been created in 
different contexts for different audiences and there is no single consolidated guide to 
the development of these collaborative technologies. 

9. Training in the development of e-Infrastructures and their related services is equally 
important to support people from NRENs and CoPs, as well as from universities. There 
is a need for training materials and workshops that will showcase key developments 
and communicate the benefits of e-Infrastructures to CoPs. Efforts should therefore be 
enhanced and aim to provide advanced, impactful technical training to key e-
Infrastructure and service providers. Key to this should be the support to these 
communities in order to gain their own sustainable skills in e-Infrastructures 
development, as well as the dissemination as widely as possible of the benefits of 
adopting this paradigm in the pursuit of science. 

10. Support the interoperability and interoperation between the African, the EU and 
other regions of the world’s e-Infrastructures. Focus should be given on supporting the 
AAROC to develop, certify and maintain configuration and monitoring services, which 
can be used by site administrators across the continent, as well as run training and 
development sessions, with the aim of creating a sustainable distributed operations 
team. 

11. Develop a holistic methodology for impact assessment. Determining the impact 
of e-Infrastructures is typically not a straightforward process. In many cases the reason 
is that the raw data produced might not be available for analysis, while in others it is 
challenging to identify a uniform methodology that would be applicable to all types of e-
Infrastructures or scientific domains. 

The above recommendations are accompanied by the following proposed areas of research 
priorities that should be addressed at both the national and regional levels in Africa: 1. ICT 
infrastructure, 2. e-Infrastructures and related services, 3. VRCs and applications, and 4. 
thematic research priorities.   

5.2 – ICT infrastructure research priorities 

There is a wealth of opportunities in Africa-EU cooperation on demand-driven product 
development. One of the major reasons for that is the significant difference in needs and 
requirements of all sorts, especially in African rural settings. In most African countries, the 
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population is still living in rural areas with little or no ICT infrastructure. An important 
observation when mapping the ICT infrastructure is the lack of power supply. ICT and energy 
depend on each other. The lack of communication infrastructure and the lack of electricity are 
both showstoppers in African ICT projects. The proposed research priorities and 
recommendations below address these needs and the requirement for capacity building for 
deploying and managing more advanced services, once the networks and basic services are up 
and running. 

5.2.1 – Research and education networks  

TERENA19 defines research and education networking as the provision of computer networks 
for interconnecting research and educational institutes in order to facilitate exchange of 
information for research and teaching purposes. It is generally accepted that there is a strong 
correlation between availability of broadband services and socio-economic development. The 
two areas of focus below provide recommendations on how to accelerate the densification of 
the broadband communication infrastructure in Africa. 
 

1. Reinforcing and inter-connecting African NRENs should be a priority. African 
governments must be encouraged to support their NRENs. Programmes should be 
implemented to enable the NRENs to provide additional services beyond connectivity 
(e.g. CAs, IdPs, etc.). The UbuntuNet Alliance and WACREN RRENs are central 
stakeholders and must be supported, expended and strengthened. 

 
2. The Crosslink Initiative should be supported and implemented. This initiative intends 

to open up for a transcontinental connection between West, Central and East Africa to 
interconnect the UbuntuNet and WACREN networks. 

5.2.2 – Experimental networks  

An additional proposed approach to the aforementioned challenges is adopting the concept of 
First Mile Initiatives20;21 that addresses the issue of how to establish broadband networks and 
services in areas where there is demand but no supply due to low commercial interest.   
 

1. Connection of rural areas of Africa to broadband services should be given high 
priority. In rural areas that do not have commercial interest for telecommunication 
companies, the digital divide is becoming a key obstacle to development. Solutions 
such as TV white spaces and community-based first mile initiatives should be explored 
further. 

 
2. Efforts towards designing and deploying low-power network infrastructure 

should be enhanced. This is key for rural areas where energy is scarce, but also 
important everywhere as energy costs are rising in most countries of the world. 

                                            
19 www.terena.org 
20 A First Mile Initiative, Proposal submitted to the meeting of the UN Broadband Commission Working Group on 
Broadband and Science in Paris, July 2011. 
21 Amos Nungu. Establishment of Sustainable Broadband Markets in Rural Areas, PhD thesis, KTH, December 2011. 
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Technical solutions such as FOSS-based PC-routers have been demonstrated and could 
be deployed. 

 
3. The East African Great Lakes Rural Broadband Research Infrastructure 

(AGLARBRI) is an important initiative that aims at extending the Serengeti Broadband 
network around Lake Victoria (in Tanzania, Kenya, Uganda and Rwanda). This would be 
a key step in demonstrating the feasibility of rural broadband networks at a larger 
scale. 

4. The Lesotho Broadband Initiative (LSBI) is another project that should be 
supported. It intends to provide affordable broadband connectivity to urban and rural 
communities in Lesotho. A community-driven approach and complementing the 
activities of the local mobile operator is being discussed. 

5.2.3 - Computing (Grid/Cloud/HPC) resources  

Computing infrastructures are increasingly considered in e-Infrastructure developments in 
Africa, as revealed by the eI4Africa survey results. In order to facilitate and fully utilise their 
potential, the following recommendations are brought forward.  
 

1. The adoption of the Science Gateway paradigm and the exploitation of standards 
(e.g. SAML for authentication, OCCI /CDMI for Cloud computing/storage access) need 
to be promoted as they will allow users to seamlessly access and use Grid, Cloud and 
local HPC services, both in Europe and Africa providing easiness to collaborate within all 
scientific disciplines across distances. 

 
2. National Grid Initiatives should be promoted to coordinate grid activities at national 

level. These could be housed within the NRENs for easy coordination. 
 

3. Focus should be placed on reinforcing and promoting scientific and technological 
collaborations that will strengthen visibility, provide more exposure, hence put into 
use available HPC facilities (e.g. in Tanzania) for other members in Africa and beyond. 

5.2.4 – Data infrastructures  

The use or adoption of data infrastructures in Africa is also being increasingly considered. 
Access to available data repositories and improved data storage, either local or remote, are 
currently the two most important needs reported by African researchers, and the below are 
suggestions for addressing these needs.  
 

1. Efforts towards making African (as well as European) research and researchers more 
“visible” worldwide, as well as contributing to the nowadays key topic of 
discoverability, reproducibility and extensibility of science data (also by the so-
called “citizen scientist”) should be enhanced. 

 
2. African researchers and CoPs should be encouraged to preserve data and research 

institutions encouraged to build data repositories using worldwide standards. 
 

3. Worldwide standards (such as those of Semantic Web, Linked Data, OAI-PMH, etc.) and 
widely accepted guidelines defined in Europe (e.g. OpenAIRE) on Open Access and 
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Data Preservation need to be promoted in order to achieve a better interoperation 
and interoperability of e-Infrastructures, including especially Open Data Infrastructures. 

 
5.3 – e-Infrastructures and related services research priorities  

African research and higher education communities are involved in many of the African Grand 
Challenges and their work would benefit immensely from access to e-Infrastructures and 
related services to simplify communication, sharing of data, and supporting training of young 
and senior researchers. The research priority areas presented in this section are drawn from 
the project’s experiences and recommend the following activities aimed at improving the 
implementation of basic e-Infrastructure mechanisms, including CAs, IdFs, Science Gateways, 
and other services required to fully utilise them.  

5.3.1 - Authentication & authorisation services  

In order to create and use an e-Infrastructure in Africa, the deployment of CAs and IdFs in the 
continent is an essential and mandatory step. The installation and configuration of such 
services can often be a laborious process for non-experienced users doing it for the first time, 
while efforts should be also put on fast-tracking their deployment and accreditation in the 
whole continent. The eI4Africa project recommends the following research priorities to address 
the above needs. 
 

1. The deployment of CAs and IdFs should continue and be extended to other 
countries/organisations. CAs and IdFs, such as those established in Kenya, Nigeria, 
South Africa, and Tanzania need to be expanded (in terms of number and size) and 
supported in other countries in sub-Saharan Africa. 

 
2. CAs should be fully accredited by existing PMAs and, once a critical mass of CAs is 

reached, an AfricaPMA should be established.  
 

3. Deployment of Federated Identity Services should be made as easy and 
reproducible as possible using executable infrastructures (e.g. based on Ansible, 
Puppet, etc.). 

 
4. All African IdFs should be encouraged to join eduGAIN. 

5.3.2 – Science Gateways development  

In eI4Africa it has been demonstrated clearly that, as with the rest of the world, easy to use 
web portals, or Science Gateways, are needed to help CoPs to easily access e-Infrastructure 
facilities and through these collaborate with CoPs across the world. As with CAs and IdFs, it 
can be difficult for non-experts to develop Science Gateways and supporting e-Infrastructures. 
The Africa Grid Science Gateway that has been developed in the course of the first year of the 
project has been used to demonstrate that it is possible to develop e-Infrastructures in Africa. 
The eI4Africa project proposes therefore the below recommendations to consider in order to 
strengthen the development of Science Gateways, especially in terms of open-access linked 
data.  
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1. Education and training material should be developed to promote and support the 
uptake of Science Gateways and e-Infrastructures in Africa and beyond. Some guides 
currently exist; however, these have been created in different contexts for different 
audiences. Focus should be placed on creating consolidated guidelines and materials for 
NRENs, CoPs or universities to support the development of globally interoperable e-
Infrastructures.   

 
2. Open Access repositories should be combined with Science Gateways in order 

to deal with very important topics such as the discoverability, reproducibility and 
extensibility of science products. 

 
3. Continue and support the operation and development of the Africa Grid 

Science Gateway. The existing Africa Grid Science Gateway needs to continue to be 
operated and supported within Africa so as to act as a test-bed where to test new CAs 
and IdPs. 

 
4. The deployment of community-specific Science Gateways in Africa should be 

promoted and supported. The demonstrative value of the Africa Grid Science 
Gateway should serve as key to the need for the deployment of additional community-
specific Science Gateways in the continent, specifically devoted for both the already 
emerging and new CoPs. 

5.3.3 – Other services  

With the exception of South Africa, deployment of services beyond connectivity by NRENs 
started rather slow in Africa. However, with the AfricaConnect EU FP7 project’s outcomes the 
situation is fast changing and services such as ‘eduroam’ are being increasingly implemented 
across the continent. More similar success stories are expected to benefit in due course; areas 
of research priorities that are recommended include:  
 

1. Deployment of eduroam should continue. Four countries (Kenya, Morocco, Zambia and 
South Africa) through their NRENs have deployed the service and are reporting its 
impact. This should be extended to other countries. 

 
2. A proven prototype that should be exploited is the FOSS-based High Definition 

Video Conferencing (HDVC) client developed in a long series of research projects, 
PhD and MSc thesis projects and TTA projects (see www.minisip.org). 

5.4 - VRCs and applications research priorities 

In African CoPs, international collaboration and the pursuit of scientific endeavour has faced a 
major barrier with the lack of access to e-Infrastructures and high performance network 
infrastructure enjoyed by European counterparts. In response, the eI4Africa and CHAIN-REDS 
projects have identified potential end-user CoPs that are extremely keen to develop their own 
e-Infrastructure applications and fully utilise their benefits, as well as supporting organisations 
such as African RRENs, NRENs, and universities and research institutions that want to either 
support this development or train the graduates of the future in these technologies. Work is 
now needed to sustain and expand these results by taking into consideration the following 
research priorities.  
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1. Provide continuous support for new and already emerging CoPs. Capacity and skills 

development needs to be enhanced in order to accommodate new user communities 
and fulfill their expectations and requirements, as well as tailor the usage of e-
Infrastructures to already emerging user communities in the areas of Life Science and 
Health and Environment Monitoring, Agriculture and ICT infrastructure in under-served 
rural areas in Africa. 

2. It is essential to identify and promote both web-based and in-person cooperation 
between application facilities, service providers, and associated end-user 
communities that can gain in their fields from using e-Infrastructures. This needs to 
be supported by identifying innovations and experiences made in the supported user-
communities, as well as the need for planning, development and coordination of 
policies, programmes and contents of e-Infrastructures within these communities and in 
collaborations with important stakeholders such as NRENs. 

3. Work needs to continue with both new and emerging VRCs to support them in the 
development of applications of e-Infrastructures within a range of scientific domains 
that are interoperable with those in Europe and the rest of the world, as well as to 
strengthen e-Infrastructure service provision, especially in terms of open access linked 
data. 

5.5 – Thematic research priorities 

The numerous interactions that the eI4Africa consortium had with a large array of stakeholders 
in Africa, Europe and globally revealed a number of scientific domains that would particularly 
benefit from R&D for e-Infrastructures. Specifically, research within the areas of health, 
environment, agriculture, weather and climate sciences appears to be among the top scientific 
priorities in Africa that would need support from e-Infrastructures. Accordingly, the eI4Africa 
project proposes areas for research priority within these domains, described in the following 
subsections.  

5.5.1 – Life science & health research 

1. A first priority in the health sector is to develop and test models for the necessary 
assessment of the needs of the users (what resources/knowledge is needed and 
where are the gaps) and what are the projected impact of the use of e-Infrastructure 
resources and solutions. 

 
2. Methods and procedures for knowledge dissemination and communication 

using ICT-tools and e-Infrastructures are other major challenges: good practices, 
diseases information and epidemiological news need to be better disseminated towards 
health professionals, but also towards the general public and policy-makers.  

 
3. The design, maintenance and evaluation of impact of Community Health Portals 

should be given priority in future research agendas. Community Health Portals can 
feature information about health in general, selected diseases in particular, guidelines 
how to treat them, information about relevant drugs, and decision support to patients 
to decide whether contacting the healthcare system is necessary or not. The technical 
and practical possibilities of “media independent” Community Health Portal solutions for 
rural healthcare settings with a focus on information, training and dissemination of 
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guidelines using “YouTube” integrated audio and video communication should be 
researched. 

 
4. Rational drug management is one of the main challenges in the logistics involved in 

the distribution chain to support needs analysis, ordering, stock-taking, collection of 
statistics and analysis of consumption, feedback on effects and side-effects, as well as 
preventing tampering with drugs and injection of faked drugs in the process. The 
technical and practical solutions to design and maintain such e-Infrastructure tools in 
rural healthcare settings should be given top priority in future research agendas, since 
the costs of drugs are about 30 to 50% of total healthcare budgets in African countries. 

 
5. Sharing expensive scientific equipment, such as chromatographs or DNA-

sequencers through e-Infrastructures would have a high impact for many areas of 
research in the health sector. Research networks (such as NAPRECA22) should be 
connected to high performance computing centres in and outside Africa in order to take 
advantage of results from similar research from other continents.  

 
6. Building a virtual laboratory through a Pharmacological Science Gateway was 

successfully demonstrated by eI4Africa to have enormous potential impacts for the 
whole pharmacological community. The next steps should focus on the integration of 
this Pharmacological Science Gateway into PhD and Postdoc training programs in the 
pharmacological and clinical pharmacological fields in Africa, organized across 
Universities and in collaboration with academic associations for pharmacologists and 
clinical pharmacologists. We recommend that similar Science Gateway initiatives are 
adapted in other clinical and academic medical fields such as pathology, radiology, or 
epidemiology. With a focus on the Pharmacological Science Gateway prototype, 
experience can be gained on how to gain global support from donors and specialist 
organisations fostering stronger research collaborations (both South-South and South-
North). 

5.5.2 – Environment & agriculture research 

In many developing regions, research in the above scientific domains can be substantially 
improved through e-Infrastructures and their services. Research and higher education 
institutions have a central role in the capacity building, as well as in the design and validation 
of affordable technical solutions. The research priorities in this area are based on opportunities 
for synergistic cooperation with e.g. meteorological agencies and academic institutions 
involved in improving the African environment and agriculture research, and involve: 
 

1. A main challenge in Africa is to improve weather and climate predictions and 
information to the agriculture sector. Meteorology and climatology require both a 
huge amount of environmental data and high performance computing. Initiatives should 
be built to allow African countries to move from global models to regional/national 
ones, meaning to develop significant e-Infrastructures to collect, store and use data, 
and to run computing-intensive models. 

2. Another key issue is to improve the predictability and response to natural 
catastrophes, including droughts, floods, and landslides. It involves the collection of 

                                            
22 www.napreca.net 
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synoptic climate and weather data, and therefore building adapted e-Infrastructures 
and applications. 
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6 - Conclusions 

This deliverable presented the conclusions reached from the eI4Africa project activities, 
practical experiences and research work regarding the development of research priorities and 
recommendations to the EC and other funding agencies to be considered for future calls and 
research agendas for proposals for R&D of e-Infrastructures. In support of this, the eI4Africa 
project has taken into consideration the work done by the United Nations Broadband 
Commission Working Group on Broadband and Science (WGBS) in order to map the proposed 
conclusions and recommendations23.   
 
Accordingly, the specific recommendations reached in this deliverable are consistent with the 
recommendations suggested by the WGBS regarding the need for mechanisms to support and 
stimulate R&D of e-Infrastructures. The approach adopted by both initiatives suggests focusing 
the research priorities around four main areas: 
 

1. Engage national and international policy makers, regulators and other stakeholders into 
cooperation actions and ensure research funding for e-Infrastructures is continued;  

2. Facilitate and support ICT capacity and skills building in Africa, particularly for NRENs 
and new and emerging CoPs; 

3. Reinforce and interconnect the African NRENs given their key role in socio-economic 
development; 

4. Strengthen and expand the development of interoperable and interoperated e-
Infrastructures and easy-to-use services that can be used for Open Access and Data 
Preservation, and can be utilised in areas such as health and environment research. 

 
The main challenges in these areas are mostly related to the basic communication 
infrastructure and availability of connectivity. However, this is now changing rapidly and will 
accelerate as the UbuntuNet interconnections unroll largely through the implementation of the 
AfricaConnect project. Building upon this momentum, the EC and other funding agencies can 
and should play a leveraging role by helping in the development and financing of e-
Infrastructure initiatives in the member states, as well as of pan-European interest. For this 
purpose, it might be necessary to review the available financial instruments and adapt them to 
this new context. The eI4Africa project anticipates that the conclusions and recommendations 
brought forward in this deliverable can assist towards these future endeavors. 
 
 

                                            
23 http://www.broadbandcommission.org/workinggroups/Pages/bbandscience.aspx 


