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EXECUTIVE SUMMARY

"Biotechnology" means any technological application that uses biological systems, living organisms, or derivatives thereof, to make or modify products or processes for specific use.

(Convention on Biological Diversity, Art. 2)

"Modern biotechnology" means the application of: 

a. In vitro nucleic acid techniques, including recombinant deoxyribonucleic acid (DNA) and direct injection of nucleic acid into cells or organelles, or 

b. Fusion of cells beyond the taxonomic family, that overcome natural physiological reproductive or recombination barriers and that are not techniques used in traditional breeding and selection.

(Cartagena Protocol on Biosafety, Art. 3)

1. A study was commissioned by the European commission to compile available information and recommendations about all biotechnologies to provide the basis for a possible EU Strategy on the use of Green, White, Blue and Red Biotechnologies in Developing Countries. The study had its background previous studies that designated of four domains of biotechnology as follows:

· Agricultural biotechnologies (‘Green Biotechnologies’)

· Industrial biotechnologies and biotechnologies for environmental remediation (‘White Biotechnologies’)

· Biotechnologies in aquaculture (‘Blue Biotechnologies’)

· Biotechnologies for healthcare (‘Red Biotechnologies’)

but also recognised the importance of biosafety and  legal aspects of biotechnology. [1.1, 1.2
2.  According to the Terms of Reference (TOR), the project was to be carried out by a team of five, including one expert for each of the biotechnology domains and a specialist in legal/regulatory aspects of biotechnology. The study was implemented by ECART-EEIG over the period November 2009 to April 2010 involving staff or associates of IAO (Italy), IRD (France), NRI (UK). Due to these TOR, the study was mainly directed at the academic and scientific community in the countries visited but additional information was gained in relation to issues concerning other actors (private sector and civil society). [1.3, 3.3]
3. The main purpose of the study was to evaluate the scientific, technical and institutional challenges, priorities and bottlenecks in Africa for biotechnologies in order to recommend /formulate strategies for biotechnology in Africa over the four identified domains plus biosafety and legal/regulatory aspects. An important consideration was the decline in partnerships between the EU and developing countries because of the controversy around  biotechnology, particularly genetically modified varieties of plants and food from them in Europe. It is recognised that there are also societal and ethical issues to be investigated but this could only be done fully in a separate study. [1.3]
4. The given focus of the study was Africa, particularly West Africa. In addition, Kenya provided appropriate models for biotechnology and biosafety to evaluate. The main components of the study were desk-based research and missions to target countries on the status of biotechnology and biosafety in Africa to evaluate infrastructure (laboratories, etc.) and interview interested and involved parties together with evaluation of attitudes and policies towards biotechnology and biosafety, in Europe as well as Africa. Field visits were consequently made in February 2010 to Kenya, Ghana, Senegal, Mali and Burkina Faso. [2.3]

5. General issues identified were as follows:

· Biotechnology should be taken in the broad definition (CBD) to include a number of aspects apart from genetically modified organisms (GMOs) to encompass molecular techniques for diagnosis and breeding, tissue culture, exploitation of naturally occurring microorganisms for fermentation and as inoculum for crops (nitrogen-fixation, mycorrhizas).

· Examples of processes encompassed within this broad definition are:

· The use of food wastes for solid-phase growth of Pleurotus sp. and Agaricus sp.  fungi  represents a promising small-scale biotechnological strategy for the conversion of highly impacting local wastes in edible mushroom, biomass, useful enzymes and fertilizers by creating at the same time new opportunities for existing farmers and local women along with the basis for a local sustainable bio-based economy;

· In Senegal, Blue Biotechnology research is proceeding to select the best microflora for fish fermentation in industrial processes. More generally, the future development of aquaculture is predicated on the likely use of biotechnology.

· A recent accomplishment of red biotechnologies is a rapid test for the diagnosis of malaria at the patient bedside. The test targets the presence of the malaria parasite in the blood, giving a colour reaction. This reliable information makes it easier to prescribe medication appropriate to the circumstances. This new diagnostic method illustrates how biotechnology can improve human health in developing countries in which malaria is endemic.

· Production of biofuels, especially biodiesel, has been considered as a biotechnological process (e.g. in India) even though, once the crop is grown, the fuel is produced chemically not biologically. In Africa, an example is renewed interest in Jatropha. Although Jatropha is not necessarily a priority for development, its presence as a village-level activity has promising gender aspects.
· Biotechnologies across all sectors could make a great contribution to African development but the current impact on agricultural or industrial production, environmental protection and healthcare is low.
· The scientific community is enthusiastic that biotechnology would be productive and well received in their societies even as far as farmers and other users. Consequently there is a generally well expressed desire for more (or resumed) partnerships with the EU as well as with North American public donors, agricultural charities and educational institutions that currently provide most support.

· The development of new crop varieties and the exploitation of natural biodiversity (plants, microorganisms) must be linked with physical resources to conserve and store them in situ (seed banks, culture collections). A physical resource is a pre-requisite for protection of intellectual property.

· There is considerable research and development in some sectors (varying from country to country) but a gap exists between R&D and implementation and additionally, short-term funding for R&D is not sustained.

· It is therefore important to augment the cadre of intermediaries (technicians) that can communicate and spread this know how among the private production sector of each territory.

· Many key institutions lack a sufficient body of well-trained staff.

· The number and quality of local educational initiatives in West African countries (Masters level and vocational) and especially regional programmes (Rabiotech) are well recognised. 

· It was not possible to gauge public attitudes to biotechnology (especially GMOs) comprehensively but from well publicised debates in the local media, it appears that biotechnology is acceptable provided the risks are well understood and managed. 
· However, it is noted that there is a lack of women in science in the case study countries compared to other regions of Africa (e.g. East Africa) and Europe.

· Support could come from RTD (FP7), from AIDCO (Framework contracts for policy support, major projects for development of infrastructure) and from member states (e.g. educational initiative such as SCARDA).

· Initiatives for ‘Centres of Excellence’ merit support but the criteria for selection of such centres require evaluation.  Such evaluations are currently carried out through various initiatives by NEPAD, CORAF, NIH, etc.

6.  For Green Biotechnology [3.2.1] the following key issues emerged:

· It is important to recognise that Green Biotechnology includes a suite of non-contentious technologies for improving food security and health such as molecular diagnostics for animal and plant disease, molecular assisted selection for desirable characteristic in conventional breeding and tissue culture for mass propagation of healthy planting material. (The importance of such biotechnology is sometimes recognized at a relatively early stage in its application but infrastructures for their development, evaluation and deployment at the national and regional level are lacking). 

· However, the policy environment in the EU (Parliament, Commission, member states) and the prevailing public debate concerning GMOs is important for possible future strategic support for biotechnology in Africa. Important issues discussed are the application of ‘GMO-free’ zones or countries,  the impact of the EU labelling regime for GM-derived food on Africa and the impact of European consumers’s attitudes to GMOs and GM-derived food exported from Africa.
· Priorities for green biotechnologies including GMOs need to be defined according to local constraints.
· The potential impact of GM crops on biodiversity through genetic pollution by pollen transfer must be recognised. However, there is a corresponding need of highest priority to acquire knowledge of local genetic resources.  
· Systems for characterising, conserving, exploiting local genetic resources and managing data are therefore urgently needed in-house (sequencing, bioinformatics, etc.).

· The status of protection of indigenous genetic resources is in general poorly addressed.

· Whereas Bt cotton currently occupies the largest area in Africa for any GM crop, the current R&D emphasis in Africa concerns food security and improved nutrition (e.g. varieties adapted to biotic and abiotic stress, biofortified varieties for more vitamin A, resistance to plant pests and diseases). This should be supported provided the ‘development package’ includes provision of inputs such as fertilisers and water for irrigation and the appropriate technological guidance. There are few implications of this for the European market and there is evidence of deliberate avoidance of potentially exportable cash crops on the part of the organisations involved in GM crops.

· Support for development and adoption of GM crop varieties has mainly come from North America. However, there has been a shift from first-generation herbicide-tolerant varieties and insect-resistance cotton to locally adapted genotypes that may have advantages over conventionally bred varieties. Often, where transgenes developed in the private sector are being used, they are now linked with private-public partnerships. Substantial support for scientific capacity building has also come from North America, particularly in the ‘Green’ area. However, equitable intellectual property ownership for African farmers and breeders is still a complex issue far from resolution.

· Green biotechnologies are still not making a significant impact in agriculture and in the lives of farmers.

7. For White Biotechnology [3.2.2] it is observed that:

· There is a wealth of lignocellulosic non-food biomass that could be utilised for biofuel production and as feed stocks for the production of biomass-based (‘biobased’) chemicals and materials but is currently underused or used inefficiently. 

· Large-scale industrial production of first generation ethanol from cassava and other starch based crops/feed stocks is a reality to a limited extent. This could be increased provided West Africa does not end up exporting fuel to other regions and provide it is does not use land required for food security. 

· Local R&D on biofuel production from lignocellulosic. biomass (second generation biofuels) is very limited. This also applies to the exploitation of residual material resulting from the production of first generation biofuels or the integrated recovery and processing of local biomass and/or by-products and wastes of the food industry along the value chain (e.g. the sequential production of chemicals, biomaterials and biofuels; the ‘biorefinery concept’).;
· There is potential for more sophisticated processes such as the biotechnological production of biopharmaceuticals in dedicated bioreactors.
· R&D is limited on the biomonitoring and bioremediation (by using specialised microbes and plants) of industrial sites and wastewater contaminated by hydrocarbons and pesticides as well as mining areas, contaminated by heavy metals.  
However, prominent national and international R&D programmes in the area of White Biotechnology are in progress in some of the main Universities and Research Centres of the Region under the coordination of very capable and motivated young scientists/engineers, and this suggest that there are good prospects for the robust implementation of this sector in the near future.
8. For Blue Biotechnology [3.2.3] there is a great opportunity to develop aquaculture and hence this domain of biotechnology promises much although it is the least developed of the four domains. The actual diffusion of small scale fish production in internal fresh water, spread all over the territories (where there is water), gives women income since they are the main actors and important source of animal proteins in a general situation of poverty and of food insecurity. The presence of this diffused fish production is the basis to develop and apply new aquaculture technologies and, where the research conditions and the production sector can permit, biotechnologies, to increase this type of production and the economy of this depressed area. In some specific cases, where conventional aquaculture technology cannot give the appropriate answers, the application of biotechnology can help this sector to develop and select stronger species to better perform to the limited climate conditions of these areas, select and use modified bacteria for the process of fermentation, or select fish that can increase fish oil production. 

9. At the moment the fish production of the internal water resource is underutilised. In the same condition are all the other opportunities of development, such as:

· the exploitation of algae

· secondary products of the fish transformation (as fermentation process)

· the production of fish oil (standardization of the production process and differentiation of the target market in the production of fine cosmetics)

· the use of waste biomass to produce energy (in collaboration with white and green biotechnology). 

· improve and increase the actual scale of inland and marine fish production, with the application of new models for fish farms

10. Respect for the autochthonous fish species and the different local ecosystems (as is already recognised in some countries), and defence from the introduction of alien species or modified alien organisms is of prime importance. The priority must be to work on local species (also with genetic studies using biotechnologies) and to increase knowledge of the internal fresh water fish and algae species, still not so well known. 

11. Traditional production of fish oil using fish of low market interest is an important premise to develop and apply biotechnology, to produce fine cosmetics and to make a differentiation between different fish products, thereby selecting better performing local fish species for this specific oil production.

12. The experience of Spirulina production gives the basis to develop other water algae production systems, with the aim of alleviating poor nutrition, as well as increasing cosmetic production as a contribution to the local economy. This as an example of a high level of technology applied to the blue production already present on the territory with potential for further development.

13. For Red Biotechnology [3.2.4], the key issues identified are:

· the potential of these biotechnologies to bring a vast domain of powerful tools processes to achieve better human health in Africa, most notably improved diagnostics by molecular techniques, better targeting of pathogens and a better knowledge of their sensitivities to drugs to permit better treatment

· the need to develop innovative biotechnologies necessarily passing through a research phase. Due to specific pathologies such as malaria that are common in Africa and absent from Europe (already controlled or never observed) some specific research questions concern Africa.

14. Investment in a perspective of development assistance to countries in West Africa must exclude the sophisticated biotechnologies, implemented by “turnkey” projects. They must also be particularly reliable, as far as they are generally used without alternatives.

15. Research into red biotechnologies first has to aim at the production of tools for diagnosis, with special attention to infectious diseases. It also has to facilitate the dissemination of kits for the identification of resistance against antiparasitic drugs or antibiotics, particularly for bacterial strains with high epidemic potential.

16. There is a need to develop African national devices allowing the recording and the pharmacological scrutiny of products launched on the market. It has to appeal to technical skills and appropriate regulatory measures, as well as in the implementation of independent infrastructures allowing the respect for the procedures for vaccine, antisera to venom and drugs.

17. Legal aspects of biotechnology [3.3] extend beyond biosafety into conservation and exploitation of biodiversity, trade law, intellectual property law and ethics and human rights. Existing laws are being applied for a cautious approach to introducing exotic species of aquatic organisms which pose a proven risk to aquatic ecosystems and biodiversity [3.3.13].

18. The misconception that the stringent labelling regime for GM-derived food in the EU is actually a ban was expressed by many of the Study’s African interlocutors. Conversely, EU policy makers should be made aware that the use of recombinant technology in Africa is not likely to result in GM food destined for European markets. [5.1]
19. On biosafety, key issues identified are:

· Disparity of attitudes to biotechnology (particularly GMOs) among the countries of West Africa and consequent disparity in the adoption of and perceived purpose of a legal framework for biosafety (primary and secondary legislation)

· Although there are several initiatives for regional and sub-regional harmonisation (with now a high degree of coordination among them), it is difficult to find an appropriate model for such harmonisation without a commonly agreed sense of purpose.

· The achievement of national capacity to enforce biosafety will largely depend on successful (sub-)regional coordination. Indeed, it would be premature to make any conclusions about national capacity without such regional efforts. The suitability of a Model Law as a prescription for national biosafety laws has been compared with an approach using ‘guidelines’ or ‘directive’ in non-legal or semi-legal form. 

· The application of the concept of ‘GMO free’ areas in Africa. 
· Risk assessment is at the heart of any regulatory system that purports to make informed decisions about the approval and adoption of biotechnology. There are unresolved tensions about the inclusion of ‘socio-economic impact’ in risk assessment that would, for example, take into account lack of public acceptance of a particular biotechnology.

· Accounting for ‘uncertainty’ is the key to risk assessments that will meet political requirements and that will overcome the controversy over the Precautionary Principle.

20. Intellectual property law as relating to biotechnology is very complex, involving, inter alia a conflict of public interests expressed in the Convention on Biodiversity (CBD) and private/commercial interests expressed in the Agreement on Trade-Related Intellectual Property Rights.

21. In spite of this complexity It is crucial that developing countries are able to secure intellectual property (IP) rights over natural resources of potential in biotechnology as well as any products of biotechnology and related ‘inventions’. (The link between physical preservation of resources and protection of IP has been noted above.) 

22. There are positive signs that biotechnology developed for or in developing countries will be secured as public property or freely licensed for public use in such initiatives as the African Agricultural Technology Foundation (AATF).

Principal recommendations

1. The European Commission should support biosafety initiatives. If African countries decide on labelling regimes for food with GM content, EU experience could assist with developing ones that are consistent with  the level of regulation considered appropriate by by African regulators.  [5.1]
2. With particular reference to Green Biotechnology [5.2] but also the other domains, the necessary infrastructure and skilled manpower required for research and development must be carefully evaluated. This includes the role of the CGIAR centres and proposals for Centres of Excellence in biotechnology and regional ‘hubs’. 

3. The European Union should facilitate effective mechanisms for South-South collaboration (i.e. through biotechnology platforms, sharing skills and knowledge with other countries in the region), provide wide access to information, ensure access to new technologies in a fair and economically profitable way. The European community should play a major role in supporting West-African countries by providing funding to support these activities (e.g. FP7), also by facilitating the regional and international cooperation through support to Biotechnology centres and by promoting partnerships with EU and their key institutions. [5.2-5.5]
4. For White Biotechnology development [5.3], there is a need of EU-West Africa Collaborative R&D projects (under FP7 or/and dedicated twinning EU and AFRICA cooperation programs) focused mostly on the development of tailored biorefineries for the exploitation of local biomass and feed stocks, in particular the lignocellulosic ones. Then there is a need for joint EU-West Africa technology transfer projects addressed to permit the large scale local adoption of well established technologies such as anaerobic digestion for the disposal and energetic recovery of municipal and agricultural wastes and the bioremediation of contaminated sites, mining areas and wastewaters.
5. In the case of Blue Biotechnology [5.4] in recognition that the sector is less well developed than the foregoing, a strategy should be developed for increasing the fundamental knowledge base on native aquatic organisms and ecosystems. This should involve support to develop Masters level and Doctoral education in collaboration between European and African institutions, building on the achievement of current programmes such as SCARDA and Rabiotech. 
6. For Red Biotechnologies [5.5] there is firstly a need to define the components of such technology to correct some misunderstandings. Secondly the distinction between research and utilisation must be made because of the need for effective diagnosis of and therapies for serious diseases. 
7. Investment in over-sophisticated biotechnology through ‘turnkey’ projects should be avoided. Conversely, the emergence of a sector of reliable companies with strong connection to research should be promoted. 

8. The involvement of the EU in the Global Fund against Malaria, AIDS and tuberculosis, already real, should be strengthened with increased financial support subject to governance guarantees.

9. To help in providing new drugs and vaccine that are needed in Africa, the EU should strengthen its involvement in the European & Developing Countries Clinical Trials Partnership (EDCTP) or similar structures that are dedicated to clinical trials in developing countries.

10. The EU should support the development of national devices in partner countries allowing the recording and the pharmacological scrutiny of the products launched on the market. 

11. Alternatively to the designation of centre of excellence, the EU can financially support a sub-regional cooperation within Africa, through networks of excellence in Africa as done in Europe (e.g. EVIMALAR or the former BIOMALPAR). 

12. There are many policy and legal issues [5.6] still to be decided within the West African countries that were included in this study and some of these issues must be resolved before there can be significant progress towards regional harmonization of biosafety and other legal aspects of biotechnology. 

13. Policy support and support for legislative and regulatory initiatives should be provided in the following areas at both national, regional (African) and sub-regional level:

· Ethics and human rights including rights to information on GMO and rights of privacy over data collected in empirical research

· Socio-legal issues including the right of communities to declare themselves ‘GMO free’

· Focusing on guidelines or Directives for biosafety legislation that support national norms and standards rather than a Model Law that inevitably emboddies legal concepts that might not be applicable in every jurisdiction

· Support for administrators and jurists to prepare instructions and to jurists to understand technical issues so as to encourage feedback between policy makers and law makers

· Consensus needed on purpose of the law within each country according to socio-legal considerations in order to facilitate regional harmonisation

· Support for the development of models for harmonisation

· Recognising that Africa needs a GMO labelling scheme, preferably on a regional or sub-regional basis that is appropriate to the aspirations of consumers

· EU as ‘observer’ at sub-regional fora  ?on biosafety such as CEDEAO.

14. Support for initiatives in intellectual property (IP) law such as AATF and for training of scientists and jurists in this field is necessary in order to make IP in natural resources and biotechnology fairer for developing countries. 

15. Detailed investigation of societal and ethical issues relating to biotechnology, particularly GMOs, was beyond the scope of this study but is highly recommended for a separate study. [3.3.2.3]. A positive trend is that currently women are notably involved in some aspects of biotechnology (e.g. utilisation of agricultural wastes, aquaculture and fishery for oil and cosmetic production), tissue culture of plants. This should be promoted in order to give women more financial independence as well as contributing to on-farm and off-farm family income. 
Dissemination of outcomes of the sudy [5.7]

1.   The Round Table entitled “International Research Policies” chaired by the Organization for Economic Co-operation and Development (OECD) at the 14th International Biotechnology Symposium and Exhibition (14th IBS), Rimini (Italy) September 14 -18, 2010 (www.ibs2010.org) is proposed as a highly appropriate forum for dissemination and discussion of the output of this study. Participation of some or all of the five experts involved in this study in this Round Table should be encouraged and supported by the European Commission as part of the intended dissemination of the outcome of this study. (There will be a paper presented on the Study and also a paper from one of the study’s principle contacts in West Africa.) 

2. It is recommended that selected partners in West Africa be funded to attend the week-long event through the provision of registration fees, airfares and daily subsistence allowance. Estimated cost for each participant is around €1500.

1.  INTRODUCTION TO BIOTECHNOLOGY AND BIOSAFETY

1.1 WHAT IS BIOTECHNOLOGY?

Understanding the meaning of the term ‘biotechnology’ and the scope of its application is in fact one of the key issues underlying this study. The Cartagena Protocol on Biosafety defines ‘modern biotechnology’ to mean the application of:

a. In vitro nucleic acid techniques, including recombinant deoxyribonucleic acid (DNA) and direct injection of nucleic acid into cells or organelles, or 

b. Fusion of cells beyond the taxonomic family, 

that overcome natural physiological reproductive or recombination barriers and that are not techniques used in traditional breeding and selection;  [Article 3]

This definition, however, refers only to aspects of recombinant DNA and related aspects of technology, i.e. a definition for the purposes of handling genetically modified organisms (GMOs
) through biosafety
 procedures and regulations. A wider definition is found in the Convention on Biological Diversity:

“Biotechnology” means any technological application that uses biological systems, living organisms, or derivatives thereof, to make or to modify products or processes for specific use. [Article 2]

It is this wider definition that applies to the subject matter of this study apart from direct reference to biosafety. Critically, several influential studies on the role of biotechnology in development referred to four domains or areas of biotechnology in a broad concept of biotechnology:

‘Green biotechnology’ – biotechnologies for agriculture and food production

‘White biotechnology – biotechnologies for industrial processes, waste management and environmental remediation 

‘Blue biotechnology’ – biotechnologies as applied to aquatic organisms

‘Red biotechnology’ – biotechnologies for healthcare’

(ECA, 2002; AGRIFOR Consult, 2005).

1.1.1 Green biotechnology 

Tools of green biotechnology vary from tissue culture through the use of genetic markers, plant genomics and bioinformatics to assist with identification and selection, detection (of plants and associated microorganism) to recombinant DNA transformation (or genetic engineering), gene mapping and cloning and DNA sequencing.

For the application of such biotechnology the following are noted: large scale multiplication of plants of interest, use/characterization/cloning of genes of interest for agronomic purposes, diagnostics of pest and diseases, vaccine production (linked with red and white biotechnology). It is noted that with the exception of allusion to diagnostic technology for animal diseases, ‘green biotechnology’ and ‘agriculture) were considered to cover crop production and protection but not animal husbandry according to the TOR.

Adopting the broad definition of biotechnology from CBD, this study has included the production of biodiesel from such crops as Jatropha. It may be argued that this is not strictly biotechnology, because the diesel is produced chemically and not by fermentation unlike ethanol from starch-producing crops (e.g. cassava). However, biodiesel from Jatropha is regarded as biotechnology in India and other countries where plantation cultivation is carried out. More significantly for the case study countries, there were positive attributes to Jatropha from the community point of view in being mostly a village-level activity and carried out by women. However, there are some cautions about Jatropha (See Annex 4) and overall it is not considered to be a principle example of biotechnology for Africa. As it is, Jatropha would be considered as ‘Green Biotechnology’ as the cultivation of a crop crop from which a biofuel can be produced chemically. 
1.1.2 White biotechnology

White biotechnology, or industrial and environmental biotechnology, is a broad and expanding field that includes exploiting (micro)organisms and their enzymes in a variety of industrial uses that include a) the manufacture of biochemicals, bioplastics and biofuels (i.e., bioethanol, biomethane and biohydrogen) from both either dedicated fermentation media and pre-treated vegetal biomass, food by-products, wastes and surplus as well as urban organic wastes, and b) micro-organisms and plants for the treatment of wastes and abatement of pollution, a process known as bioremediation. 

1.1.3 Blue biotechnology

The biotechnologies applied to the world of aquaculture and in general to fishery, are used to improve the nutritional capacities of feeds for aquaculture, to increase growth rate in farmed species, to improve fish health, to help restore and protect environments, to extend the range of aquatic species and to improve management and conservation of wild stocks. The diffusion of knowledge due to globalization creates and increases opportunities in aquaculture, not least for developing countries. According to the European documentation on aquaculture, it is important to note that developing countries produce more fishery products from aquaculture, inland and marine capture fisheries than developed countries. The development of Blue Biotechnologies allows to improve production techniques in aquaculture, and this should be seen as a positive initiative, when research is applied on local species. Blue Biotechnologies actually are applied first of all to the growth rate of the reared fish for aquaculture and selecting species resistant to some disease. 

1.1.4  Red biotechnology

Red biotechnologies or biotechnologies for healthcare/medicine
 novel involved biochemical and molecular tools for creating and manufacturing diagnostic techniques and kits, using GMOs to produce vaccines and biopharmaceuticals, tissue cloning to produce organ replacements or to repair damaged tissues, and such as yet untried techniques of using GM vectors to reduce the impact of vector-borne diseases such as malaria.

1.1.5  There is more to biotechnology than GMOs

Green biotechnology was particularly recognised as promising a new ‘green revolution’. However, the fourfold split of biotechnology also recognised the need to differentiate green biotechnology from the other domains because of adverse reaction to GMOs in agriculture, particularly GM crop varieties, in some parts of society in Europe and elsewhere. (Section 3.3/Annex 4.). However, as will be discussed in the findings of this study (Section 3), there are many non-controversial aspects of recombinant technology in the green domain that are not associated with GMOs and, as recognised in the earlier ‘Guidelines’ study (AFRIFOR Consult, 2005), there are some very strong links between some of the domains (e.g. green and white, green and red). One of the main actors in Africa, Africa Harvest states the situation eloquently:

Main role of GMOs for Africa Harvest's activities is food security including enhanced nutritional qualities. No doubt food security contribution of GMOs has been overstated on both sides. On one hand frequently asserted claims by multinational biotechnology companies that GMOs are a panacea to hunger ignore problems of poor soil fertility, lack of irrigation. On other hand, dismissal of GMOs as ‘unnatural’ and marketing devices by seed companies ignores their potential contribution as part of the solution. (AHBI, 2008.)
Nevertheless, the suspicion about GM crop varieties that they are the unnecessary products of commercial forces should not be ignored. Accusations that the first generation of GM crops were developed solely for the benefit of the (biotech) seed companies and herbicide manufacturers must be examined seriously without consideration of impact of the environment or whether consumers would accept GM food must be taken seriously. However, at the present time, each GM variety for approval in Africa should be considered on merit – whether it brings advantages and whether any disadvantages outweigh the potential benefits.. One major factor certainly is the availability of the necessary package of fertilizer, irrigation, etc. and whether indeed seed can be made available to farmers at a reasonable price and they are not locked into a debt situation in adopting GMOs. It is also true that biotech companies have been able to donate patented genes for some publicly funded schemes for developing countries (including training of African scientists) because they received substantial licence fees from the use of the genes in rich countries. However, this should not be taken to imply a lack of integrity among African scientists who received advanced training in North America and/or who are participating in projects to adopt GMOs in their countries. For the development of biotech policy, the Study team take the view that ideological objections to GMOs (e.g. alleged ‘unnaturalness’, ‘products of globalism/capitalism’) should not play a part in development of official policies on biotechnology. This is not to say that individuals and communities should not have freedom of choice to determine whether they use/grow GMOs or consume GM products,

1.2 BIOSAFETY

The scope of this study recognises that biotechnology in whatever form must be developed and used safely, avoiding harm to people, animals, plants and the environment that come into contact with biotechnology or consume or use its products. Hence the inclusion of biosafety in this study by reference to the CBD, the Cartagena Protocol and regional harmonisation of legislation on biotechnology, and the need to follow up on previous studies and reports on ‘biosecurity’ [sic] in West Africa. (Section 2.1, Terms of Reference).

In its broadest terms, ‘biosafety’ means ‘safety of biological processes’ or ‘ensuring large scale loss of biological integrity’ (Wikipedia). However, in the context of biotechnology, biosafety has a narrower definition, meaning ‘the safe handling, transfer and use of living organisms modified through biotechnology’ (Temasactuales, 2008). The narrower definition is applicable when biosafety laws and regulations are being considered. Biosafety may be considered to be a component of biosecurity. However, these concepts are subject further analysis in Annex 4.

Detailed discussion on legal aspects of biotechnology in general and biosafety in Africa is found in Section 3.3 and in Annex 4. However, the regulatory regime in the EU also has important bearing on this study; this consists primarily of the authorisation scheme for release of GMOs into the environment and a labelling scheme for food containing GMOs. This together with the underlying debate about GMOs in Europe must be taken into account because of its influence on the policy background to possible future support for biotechnology in developing countries. This is discussed in detail in Annex 4 but a summary pertinent to the overall background follows. Details of legislation are given in Section 7.
· An important aspect of EU policy is the labelling regime for feed and food derived from GMOs which would apply to food imported from third countries as well as that produced in the EU. This embodies the ‘right to know’ concept for consumers (Vignani et al., 2010).
· According to Vignani et al. (2010), labelling is the most influential dimension of a GMO regulatory regime in its influence on trade; harmonisaiton of labelling standards would have a positive impact on trade.

· Legitimate concerns over possible environmental risks led to a regulatory regime that requires a pre-marketing assessment of risks to health and environment before a GMO can be authorised in the EU.
· Two trading blocs have emerged in relation to GMOs, one ‘soft’ including the USA and the other ‘hard’ including the EU, with a third group of developing countries as potential losers (Vignani et al., 2010).
· National governments such as UK supporting studies into social and ethical issues around the adoption of GMOs for southern farmers – South Asia in case of UK DFID.
Thus it cannot be concluded that the development of policy or strategy for support for use of biotechnologies in developing countries will be straightforward. This is in spite of desire for cooperation between EU and Africa expressed by all of the African scientists encountered in this Study.

1.3 BACKGROUND TO AND PURPOSE OF THE STUDY

1.3.1 Background

This study was commissioned and structured to cover each of the four domains of Biotechnology but also recognising linkages between them.  The development context is provided by the key report “Life Sciences and Biotechnology: a strategy for Europe” (COM 2002-27) (European Commission, 2002).
On page 18 of the COM 2002-27, “Europe’s responsibilities to the developing world” are stated:

Life sciences and biotechnology hold the promise of meeting some of the fundamental needs for food and health facing the developing world. The UNDP, in its 2001 Human Development Report, highlights the potential of biotechnology for the developing world. Some emerging economies such as China, India and Mexico have already initiated ambitious national development programmes.

Life sciences and biotechnology are not a panacea and will not resolve the distributional problems of the developing world – but they will be one of the important tools. New capacities should help developing countries reconcile yield increases, sustainable use of natural resources, economic efficiency and social acceptability. Potential applications must be adequately researched and assessed, taking full account of both the environmental safety issues and the needs expressed by the populations concerned to reduce poverty and strengthen food security and nutritional quality.

As a major actor in life sciences and technologies, Europe has a particular responsibility to help the developing world deal with the risks, challenges and opportunities, and to facilitate the safe and orderly development of these technologies at the global level. Europe already holds an influential position in international deliberations on life sciences and biotechnology. This needs to be taken forward with responsible policies to achieve our strategic objectives and to allow the safe and efficient use of life sciences and biotechnology in developing countries.

· Europe should continue to promote protection of biodiversity and the implementation of the Biosafety Protocol for international trade in living modified organisms. ….

· Europe should contribute to technical assistance, capacity-building and technology transfer to allow developing countries to participate in negotiating and implementing international agreements and standards, notably on risk governance, and to safely develop and apply these new technologies if they so wish. Europe should support local initiatives for dialogue on biotechnology among public and private stakeholders and civil society in partner countries.

Subsequently, the Commission as part of Framework Contract commissioned the study for ‘Guidelines on Green, Blue, Red and White Biotechnologies’ (AGRIFOR Consult, 2005) specifically to help frame policy on biotechnology in developing countries as whole but there was also specific focus on biosafety in West Africa as mentioned above: two sub-regional studies on biosafety in West Africa, one by the World Bank at the request of the West African Economic and Monetary Union (UEMOA) (GRET, 2006), the other commissioned by CEDEAO/ECOWAS supported by USAID and UNEP.

Parallel to these official or semi-official activities, the European Consortium for Agricultural research in the Tropics-European Economic Interest Grouping (ECART-EEIG) was proposing a European-West African partnership on biotechnology based on the expertise available within its members and existing contacts with the West African Consortium for Agricultural Development (CORAF/WECARD). One product of these latter initiatives was the SCARDA briefing paper ‘Crop Biotechnology and Biosafety’ commissioned by CORAF/WECARD from FARA (Seal et al. 2008). This focused on crop biotechnology issues of relevance to West and Central Africa and specifically the application of molecular biology techniques to generate higher crop yields or plant varieties that can be grown under adverse conditions. Importantly, constraints in technological capacity, delivery systems and regulatory systems were identified. Another paper that should be mentioned is ‘Crop Biotechnology and the African Farmer’ which reported on case studies on seven GM crops partly as way to counter opposition to GMOs from non-governmental organisations (NGOs) active in Europe and Africa (Eicher et al., 2006). 
Finally the Bio4EU’ study from the European Commission Joint Research Centre published in 2007, ‘documented the contribution that biotechnology makes to the European economy (Zika et al. 2007). It is pointed out that ‘The EU holds large shares of the global markets for which biotechnolgy-derived products are relevant (e.g.breeding and propgating material, veterinary products and feed additives), with the notable exception of GM crops. However, it is also noted that:

Overall modern biotechnology products are an integral part of the EU economy, particularly in manufacturing, including pharmaceuticals, agro-food and health care. While some are invisible to the general public, (e.g. in use of genetic markers in livestock breeding), others are used a daily basis (detergents with enzymes and recombinant insulin) or have become a topic of public discussion, e.g. genetically modified crops.

Policies and attitudes towards biotechnology in the EU as it affects the development of biotechnologies in Africa will be a theme of this report.
ECART submitted a concept note to the European Commission in 2007 for a new study. The Commission (DG AIDCO) responded with the first call for tender in April 2008 including the TOR (Annex 1) for a “new study to write a Strategic Paper Use of the Green, White, Blue and Red Biotechnologies in Developing Countries”.  ECART submitted the Organisation & Methodology (Annex 2) in response to the call in July 2009.

1.3.2  Background

The main purpose of the study was to evaluate the scientific, technical and institutional challenges, priorities and bottlenecks in Africa for biotechnologies in order to provide information to the European Commission. 

1.3.3 North America and European Union as partners in biotechnology with Africa
It is notable that whereas initial GM crop development and marketing was driven by US-based biotechnology companies, now US and Canadian development agencies, universities and charitable foundations have also been at the forefront of public initiatives on biotechnology in Africa. Many African scientists have received advanced training in USA or in collaboration with US universities and the above organisations have been funders or technology partners in a number of biotechnology projects. (See Section 1.1.5 above.) At the same time, the European Commission appears to have distanced itself from cooperative research initiatives and development oriented projects in Africa because of the adverse reaction against GMOs. There is little interest within the CGIAR system in GMOs for the same reason although the EU is the biggest financial supporter of the CGIAR system. This is to be regretted because most African scientists the study encountered valued European collaboration equally with that from USA, if not more because of traditional educational and cultural relations and “a natural affinity with European scientists” (Florence Wambugu, Director of Africa Harvest).

2.  APPROACH AND METHODOLOGY

2.1 TERMS OF REFERENCE

The full Terms of Reference (TOR) of the study are given in Annex 1. It is noted that the TOR refer to the Action Plan on “Europe’s Responsibilities to the developing world’ in COM 2002-27 according to priorities for agriculture (Action 25), genetic resources (Action 26), health (Action 27) and responsible and safe use (Action 28). The Strategic Paper, as the sole output of the study, should detail “the implementation of the COM 2002-27 with regard to developing countries, while considering the needs of poorest populations and the appropriate developments that biotechnologies could offer.”

The principal study area was to be West Africa in partnership particularly with CEDEAO/ECOWAS and UEMOA. However, there was also suggested a study visit to Kenya which was seen as providing potential models for biotechnology for Africa.

2.2 ORGANISATION AND METHODOLOGY IN RESPONSE TO TOR

The O&M submitted is given in Annex 2.  Issues to note on the approach to the project are:

· A thorough analysis needed of the components of each biotechnology domain and the issues perceived to be most important in each

· Desk study to make preliminary contact with interested parties and to arrange meetings during the team’s field work

· Field visit to Kenya (perceived as model for biotechnology) but West Africa as the main target of the study

· It is important to envisage a role for Small and Medium Enterprises (SMEs). This was subsequently interpreted to include women’s groups in villages engaged in biotechnology (e.g. Jatropha, tissue culture, composting of waste)

· The importance of the potential impact of biotechnology on food security

· The development and applications of national biosafety regulations, guidelines, IPR issues and public awareness of crop biotechnology, biosafety
· Recommendations on a workshop for stakeholders to be included in the Report

The main questions /discussions addressed with the team’s partners in Africa concerned:

· Recommendations on a workshop for stakeholders to be included in the Report

· The adoption of biotechnologies and biotechnology crops - testing and releasing of biotechnology and biotechnology crops 

· Status of the interaction between biotechnology research and conventional breeding program

· State of the development of infrastructure for biotechnology research and training

· Training and education

· National programmes to sustain R&D – especially regional programmes

· Status of the resource mobilization to carry out research on biotechnology (local vs regional initiative) and the development of information, communication and perception about biotechnology products

· Status of the development and building of regional biotechnology hubs/ strategy, regional networks for biotechnology capacity building and regional and international cooperation. A particular issue is the plan for ‘centres of excellence

· Status of research capacity building to diffuse biotechnology to end-users (smallholder farmers/companies.

2.3 CHOICE OF COUNTRIES TO VISIT AND ITINERARY

2.3.1 Itinerary

The field mission was preceded by preliminary search for contacts by email. From this, and after the target countries had been chosen, a programme of meetings was gradually developed. The list of contacts, details of the itinerary are given in Annex 3. 

2.3.2  Notes on visit to Kenya

As planned in O&M, the Green Biotechnology Expert and the Coordinator visited Kenya over three working days (1-3 February 2010).  There were visits to BecA Hub laboratory (at ILRI) and CABI as planned but also the National Biosafety Authority (NBA) and Africa Harvest. There was not time to visit KEPHIS or KARI due to the amount of time spent travelling across Nairobi in heavy traffic. However, the responsibilities of KEPHIS for biosafety were covered by the NBA. Reference is made to Nairobi-based African Agricultural Technology Foundation (AATF) in the section on legal and regulatory aspects of biotechnology.

2.3.3  Notes on visit to West Africa

The original targets countries were Côte d’Ivoire, Senegal, Mali and Burkina Faso. However, on advice, it was decided not to visit Côte d’Ivoire because of security concerns and the team later learned that many of the intended target institutions were non-functional because of the civil disruption. Instead, Ghana was visited by the Green Biotechnology Expert and the Coordinator (4-5 February as working days) on their way from Kenya to Senegal. 

This had the advantage of including an Anglophone country with common law with the three francophone countries. The whole team assembled in Dakar for the joint visits to Senegal (8-9 February as working days), Mali (10-11 working days) Burkina Faso (14-15 as working days).

The full itinerary and list of persons and institutions visited is given in Annex 3. Also listed are all persons contacted even if it was not possible to meet or, in rare cases, there was no response to introductory emails. Such contacts were sent copies of interim reports for each domain to give them an opportunity to provide feedback.

3. FINDINGS

3.1 INSTITUTIONAL PROFILES

3.1.1 General 

Brief Institutional Profiles are included in Annex 3 along with the itinerary and lists of persons visited. These profiles include brief descriptions of on-going initiatives in biotechnology that are later referred to in Section 3.2 and profiles of higher educational institutions.

3.2 ISSUES IN BIOTECHNOLOGY IN AFRICA

3.2.1 Green biotechnology

3.2.1.1 Preliminary remarks

Most if not all of our partners agree on the fact that conventional and modern biotechnologies provide valuable tools for the agriculture sector, although when talking about green biotechnology there is a strong emphasis on genetically modified organisms which eclipse all other biotechnologies. 

A large consensus emerges around the compelling need to develop and use conventional and new crop technologies and their positive contribution to increase productivity (new varieties, new resistance to biotic and abiotic stresses). One recommendation is that crop innovation is based on general applied biotechnology principles but needs to be adapted to the local constraints (i.e. drought resistant varieties, resistance to specific pest and diseases). Biotechnology research should also be intimately linked to the problems and requirements of local farmer communities. A national/regional effort to increase crop production does not only require new biotechnology tools but must also change farmers practices; this begs the question “How can new policies be adopted to facilitate this”.  

3.2.1.2  Capacity for green biotechnology

In general and in the visited institutions there are appropriate and useful biotechnologies in place (i.e. in vitro culture facilities, recombinant DNA technologies, genetic markers), technical and human capacities (although staff numbers are too low), and emerging policies but infrastructure (and its maintenance) for their development, evaluation and deployment at the national and regional level is still lacking.

Some biotechnologies are currently used in the research institutions especially tissue-culture-based techniques (such as micropropagation). Biotechnologies such as cryopreservation, artificial seed production, somatic embryogenesis, and other forms of tissue culture, are not extensively used for the conservation of genetic resources for agriculture. The importance of this is stressed later in this section. Other biotechnologies like marker-assisted selection are still at a relatively very early stage in application (except in CGIAR centres and for key subsistence crops like rice, sorghum, maize). The costs and techniques required for marker assisted selection remain major challenges. Disease diagnostics, biotechnology tools for pathogen characterization and conservation are known and have a great potential for a better management of diseases but except in a few cases are still not used. Many colleagues also urged increased investments in the area of genomics. Indeed the area of plant and microorganisms genomics (sequencing, gene cloning and gene function) is poorly addressed in-house in spite of several international initiatives that aim at deciphering genomes of orphan and model crops and related pathogens. 

So far and from our interviews the take home message is “green biotechnologies are still not making a significant impact in applied agriculture and in the lives of farmers” (except some successful initiatives i.e. Africa Harvest Kenya, INERA Burkina Faso, etc.). 
3.2.1.3 Reasons for success or failure of Green Biotechnologies

Implementation and development of biotechnologies is in general thought from abroad and not from the African point of view. Africa is viewed as “ready to receive not to create by itself” said O. Koita (University Bamako, Mali), therefore very often implemented technologies or GM crops are not adapted to local constraints.
The most important bottlenecks to green biotechnology and impacts of Biotechs in West Africa are still:

· Access to finance

There is a strong commitment of governments to build human and material capacity in biotechnology but frequently not supported with adequate funding support (exception maybe in Mali FAST and IER, INEAR Burkina).

This indicates a need for concerted and regional political commitments in Science and we ask whether the EU might want to influence on decision.

Calls for projects should emerge from local institutions/governments (EU can support the creation of National Research Agencies or link with the EU ones, the budget being allocated through the ministry responsible for research).

· Updated laboratory equipments and maintenance, centres for sharing conservation and typing facilities (plants and microorganism), distribution and access to reagents 

Capacity building through adequate infrastructure development is in some cases good but much more vital infrastructure is needed

· Manpower and well trained young scientists (and updated) 

One strong point in biotechnology capacity is perhaps the good but still low base in terms of number in trained manpower. In some of the visited countries there are well qualified staff in molecular biology and biosafety/regulation but the main message we received is that human resources and capacity building in house are still needed (“we need to avoid the brain drain”). This could be achieved through home-based courses and capacity-building. 

Projects to boost Africa’s research capacity must include funds for post-degree research to motivate and retain trained staff. 

Vocational training needs to be promoted and made relevant to the realities of the green sector in Africa.

· The transfer of biotechnologies to farmers and the role of public sector for its commercialization are still very low, but demand is high and impact could be important (i.e. diagnosis of plant diseases, use of marker assisted selection to accelerate breeding processes). In the green domain compared to red ones (e.g. vaccine, as seen for example in LCV, Mali) no biotechnology activities are commercialized, but there is a real potential here.

· Information exchange (through data bases), access to literature & fees for publication, participation of scientists to international congress. There is a need for the creation of a “virtual” platform for networking among scientists, and to promote e-learning. There is a high demand on linkages, nationally and internationally, in green (and all) biotechnology areas.

· Biotechnology for food crops / crops for industrial use - Food crops are essential for developing country agriculture and the attainment of food security but are not (except in a few cases) the candidate crops for white biotechnology research for the private /public sector in developed countries.  The private sector may be more interested in cotton, Jatropha, particularly for export. 
· Green biotechnology research (mostly on GMOs) began with domination by multinational biotechnology companies which invested in agricultural but not necessarily with interest for food crops (such as potato, cassava, millet sorghum or so-called “orphan” crops). This is now changing with private/public funding for GM food crops. Increased productivity might allow farmers to achieve a surplus that they could sell or barter and thereby improve their economic position. However, successful adoption of such novel technology in the “new green revolution” relies on greater use of knowledge for the beneficial effects of of inputs including fertilisers and water for irrigation. Furthermore the status of protection of indigenous genetic resources is in general poorly addressed, both from a physical point of view and intellectual property (IP). This is further addressed in relation to legal issues in Section 3.3.
3.2.1.4 Emerging challenges 

West- Africa is in the advanced process of building the human and material capacity to benefit of biotechnology and to speak for itself on issues of biotechnology. West-African countries/ colleagues/ decision making persons are thinking, acting together and working at the regional level with support from regional institutions (NEPAD, CORAF among others). The basis of a regional cooperation in the creation and operation of centres of excellence is underway and still under discussions (locations: Senegal, Mali, Burkina, Ivory Coast). EU support is needed to help make this cooperation a reality. 

Support from EU is indeed requested everywhere we went (“Africa needs EU” Florence Wambugu, AfricaHarvest on 1/02/2010). The United States Agency for International Development (USAID), NIH, Bill & Melinda Gates Foundation are the most active donors for biotechnology capacity building and research support toward NARS programs. In this context, appropriate means of the EU to support Green Biotechnology in Africa could be through: 

· calls for research in specific domains in agricultural science with target calls at the region level with support/concerted action with local regional institutions i.e. CORAF/UEMOA (specifically: genomics and applied genetics projects with capacities building at the South where lot of genetic resources are still under used).Projects should not involved too many actors/transversal but not global project (complexity of EU calls discourage partners). 

· support creation and maintenance of regional platforms on a long term basis. Examples are a common global genetic resources data management system, a common genotyping/phenotyping platform for all genomic/genetic research related to important crop plants and associated pests and diseases, common marker application platforms for breeders and plant pathologists, applied geographic information systems, major crop and related pathogen databases, genebank management, bioinformatics tools for breeders and pathologists.    CORAF/ UEMOA are currently defining biotechnology capacity building policy for the region, and are developing regional initiatives/consultancies in the creation of regional centres of excellence. EU support is needed.

· Capacity-building : regional postgraduate initiatives (‘Masters’ in French terminology) in advanced biotechnologies (i.e. Rabiotech) are implemented and organized. Research done at the biotechnology centres/universities should improve the manpower situation in the near future. EU support is urgently needed (linkage between EU masters, PhD programs). SCARDA (through FARA) is of note here. 

3.2.2 White biotechnology
3.2.2.1 Preliminary remarks

In many West African countries, economic development has been driven by natural resource development projects controlled by large foreign based oil and/or mining companies. In a few of the better-functioning West African economies, industrial activities cover the whole chain of production from the extraction of raw materials to materials processing and manufacturing and final waste disposal. 

There is also a lack of linkages between energy/industrial use of biomass and agricultural programmes. Major export crops can provide large amounts of agricultural residues for power generation, especially at the village level. Collecting and processing these residues in small-scale processing systems can create jobs as well as provide energy and biobased materials. 

Other key constraints for the economy and the industrial development of West Africa are: (i) The high environmental impact and lack of competitiveness of the local chemical and textile industry which still fully relay on fossil-based feed stocks; (ii) The lack of strategies and technologies for the sustainable disposal of urban and industrial wastes and the clean-up of wastewater and polluted areas.

3.2.2.2 The local demand of white biotechnology and the added values it might provide

There is growing belief and confidence that modern bioenergy and biobased chemical producing systems can contribute to reaching development goals, improve profits and reduce the disadvantages of the use of traditional biomass burning approaches (i.e., indoor air pollution, the risk of fire and other accidents). Women, currently struggle under heavy workloads that cause gender-based social imbalances and effectively exclude them from many educational opportunities and decision-making processes, can be strongly involved in this new opportunity. 
Sugarcane and sweet sorghum can yield ethanol at competitive costs that can be used as cooking fuel or blended with transport fuels. A number of technologies, like the industrial-scale biogas production and steam turbine systems, are mature and fully commercial and can satisfy electricity demand in several agro-industries (e.g., sugar, pulp, and paper industries) and provide excess power to the grid. Properly designed and installed biogas systems will have a long lifetime (in excess of twenty years) and can yield a whole range of benefits for their users, the society and the environment in general: i) production of energy (heat, light, electricity), ii) transformation of organic waste into high quality fertilizer; iii) improvement of hygienic conditions through reduction of pathogens, worm eggs and flies, iv) reduction of unpleasant odours, v) reduction of workload, mainly for women, in firewood collection and cooking (household application), vi) environmental advantages associated to the efficient and sustainable disposal of impacting waste with the production of green biofuel and vii) household-level benefits through energy and fertilizer substitution, additional income sources and increasing yields of animal husbandry and agriculture. The vast African potential household market for biogas digesters has been recognised, and addressed through a new continent-wide programme namely Biogas for Better Life (www.biogasafrica.org). This programme aims at two million household digesters in over twenty African countries, undertaken through a programmatic approach that co-ordinates funding, capacity building, studies, and implemented through a commercial mechanism via local-level enterprises.  However, household biogas digesters for applications in agro-industries as well as ethanol producing processes, in particular the second generation options, are “white biotechnologies” practices that have not yet broadly penetrated these countries.

The other constraints, such as the high environmental impact and lack of competitiveness of the local petroleum based chemical and textile industry and the lack of sustainable approaches and technologies to the disposal of industrial wastes and the clean-up of wastewater and polluted seas can be mitigated through the adoption and the large scale exploitation of “white biotechnology” principles and processes, permitting to: a) efficiently produce a variety of bio-based chemicals, materials and fuels from local non food-biomass and food processing by-products and wastes (thus improving the environmental sustainability and the competitiveness of the local conventional chemical and textile industry) and b) remediate in a efficient and economically and environmentally sustainable manner contaminated areas and wastewaters. 

3.2.2.3 Main obstacles impeding the local application of White Biotechnology 
Unfortunately, White Biotechnology is currently occupying only a very small industrial niche in West Africa, basically in the sole sector of the production of liquid biofuels (i.e., bio-ethanol) from indigenous and locally planted biomass (very often non food crops).  The main bottlenecks for the sector are:

· Lack of adequate funding support also due to the lack of concerted regional political commitments in the sector
· Lack of updated laboratory equipments and maintenance

· An insufficient R&D manpower and number of well trained young scientists

· Lack of R&D incubators and IP protection strategies and tools

· Limited involvement of society and consumer associations.

3.2.2.4 The potential of, and capacity building for the sector 

However, some national and international R&D programmes in the area of White Biotechnology are in progress in some of the main Universities and Research Centres of West Africa: preparation and production of new microbial inocula and bioactive agents, production of enzymes, biotechnological recovery of food processing by-products and wastes, isolation of soil microbes able to degrade organic pollutants and identification of local plants able to bioaccumulate heavy metals.  This is taking place under the coordination of very capable and motivated young scientists/engineers. International Masters dealing with Industrial Microbiology issues have also been set up and activated inter-regionally in the same Region. 

Taken together, these evidences suggest that White Biotechnologies have good perspectives to be implemented soon in the region to permit locally:

· Exploitation of the large variety of local poorly used non-food feed-stocks (vegetable biomass, organic wastes, etc) with the production of biofuels and bio-based chemicals and materials;
·  Environmental issues associated with the management of the local urban and industrial wastes and the treatment of wastewaters and polluted sites to be faced in a sustainable manner.
And this by creating new economical incomes, local farmers and SMEs along with the basis for a local sustainable economy based on the exploitation of the local agriculture and human resources. 
In the following subchapters, a number of insights on the state-of-the-art and potential of white biotechnology in some of the visited Countries are reported.  

3.2.2.5 White Biotechnology in Senegal: state-of-the-art and prospects 

Ethanol production is performed by the Senegalese Sugar Company (CSS), that produces approximately 35,000 tons per year of molasses with a strong sugar content. It is transforming biomass of molasses into 2,500 m3 of industrial ethanol and 10,000 tons (12,500 m3) of anhydrous ethanol as biofuel (UNIDO, 2008).

The national oil seeds company SANACOS has been employing groundnut shells in cogeneration with a production estimated at 341 kiloton. However, there are no industrial processes exploiting such by-products with the production of biobased chemicals and materials. Also limited is the the production of biobased chemicals and fuels of other by-products and wastes of the local food processing effluents, such as the effluents resulting from tomatoes plants and dairy products plants and solid wastes from slaughterhouses. There is a lack of information on local industrial activities running the methane production from local organic wastes or by-products or the assessment and bioremediation (by using microbes and/or plants) of industrial sites and costal area contaminated by hydrocarbons, phosphate and pesticides as well as mining sites polluted by heavy metals.  

However, specific expertise and ongoing R&D projects on some emerging areas of the white biotechnology are available at the main Universities and Research Centres of the country. They are mostly focused on the a) isolation and characterization and pilot scale cultivation of soil microorganisms (mainly bacteria) promoting the growth of dedicated local crops or capable of hydrocarbon degradation or of the production of metabolites, enzymes or fine chemicals of industrial interest, b) integrated biotechnological exploitation (biorefinery) of by-products and waste of local groundnut processing with the production of edible mushroom biomass, oxidative enzymes and fertilizer; c) biotechnological processes for the production of primary or secondary metabolites, i.e. ethanol, acids, bacteriocins, biopesticides, enzymes and microbial polymers from fruit- and food- (including fish) processing by-products and wastes; d) processes for the production of unicellular algae for the production of biofuels and biobased products, e ) processes for the biomethane production from civil and industrial organic wastes and f) biotechnological processes, also relying on plants, for the remediation of wastewaters and soils contaminated by pesticides and hydrocarbons  as well as marine habitats. In Dakar also exists an inter-university centre called Incubator INNODEV, devoted to the transfer of the most promising assessed biotechnological processes developed by the Universities and Research Centres of the City and the Country along with an expert group dealing with the Intellectual Property Protection and Management related to the microbial cultures, processes and technologies developed by the Partners. 

3.2.2.6 White Biotechnology in Mali: state-of-the-art and prospects 

Mali has adapted its 2006 agriculture legislation with the specific objective of energy production from agricultural crops. Ethanol development is underway with two sugar-producing units that belong to the public-private enterprise Sukalas (Dougabougou and Siribala). The Markala sugar project includes plans to develop the cultivation of sugar cane in the Ségou region and to construct a processing plant. The vast potential of agricultural residues and forest resources for modern energy generation (e.g., bioethanol, biogas, etc) is industrially underutilized.  Furthermore, very limited is the availability of industrial activities addressed to exploit the production of biomass-based (‘biobased’) chemicals and materials of the leftover material resulting from the biomass used in biofuel production. Scarce information is also available on the local industrial activities associated with the production of microbial starters (for the food industry) and inocula (for agriculture purposes), enzymes, and fermentation metabolites. Notably, the Laboratoire Commun Vétérinaire in Bamako is involved in the preparation, assessment and the industrial production (in full scale bioreactors) of different vaccines for animals. The facility relies on the availability of bioreactors with different capabilities and of researchers able to develop, assess and scale up the large scale production of vaccines. Experience in downstream processing and in the preservation of the vaccines is also available.      
Finally, information is not available on local industrial activities addressed to assess and decontaminate (by biological means) industrial sites and river areas contaminated by hydrocarbons and pesticides as well as mining sites, contaminated by heavy metals.  However, specific expertise and R&D projects area are available at the main Universities and Research Centres of the country in the white biotechnology areas but still absent in local industry. The most relevant are the followings: a) isolation, characterization and pilot scale cultivation of soil microorganisms (mainly bacteria) for rhizosphere inoculation, biodegradation of hydrocarbon and organic pollutants, production of metabolites, enzymes or fine chemicals of industrial interest, b) processes for the biogas production from organic wastes, c) preparation and pilot scale cultivation and exploitation of vaccine producing bacteria, d) tools and processes for the detection and biodegradation (via bacteria and plants) of pollutants (pesticides in wastewaters and soils). 
3.2.2.7 White Biotechnology in Burkina Faso: state-of-the-art and prospects 

Relevant food processing activities (i.e., mango, papaya, orange, guava, tomatoes, cabbages, etc.) are located in Bobo-Dioulasso, Ouagadougou, Orodara and Banfora. In Ouagadougou takes there is also industrial production of single cell proteins (SCP) from the by-products of the chicken farming product processing. While several agricultural crops appear to be potential feed stocks for ethanol, only a few have been assessed from a technical and economic perspective. Sugarcane appears to be the most suitable crop for ethanol production. The national sugar company SN SOSUCO has approximately 5,000 ha that could be used for this purpose. Theoretically, this land could produce 20,000 m3 of ethanol each year (UNIDO, 2008). In Banfora there is also a company producing ethanol for medical purposes. 

Very relevant is the potential of the local textile industry and the related potential production of biobased fibres..

The country also cultivates karité (Butyropsermum parkii) utilised for producing butter and products for the cosmetics and food industry, and néré, which produces seeds utilized as sources of proteins for food. Burkina Faso currently exports unprocessed nuts to European countries, where they are processed for producing a cocoa butter substitutes.  A project recently started at the Institut de Recherches en Sciences Appliqués et Technologie (IRSAT) aims to develop locally processes for the production of shea butter with high consistency and quality from surplus nutas and to export it towards the international cosmetic industry. For Burkina Faso, improved shea butter is a promising renewable resource that can potentially become a value-added export and a cash source for rural populations.

The vast potential of agricultural residues and forest resources for modern energy generation (e.g., bioethanol, biogas, etc) is industrially largely underutilized.  Further, very limited is the availability of industrial activities addressed to exploit with the production of biologically based chemicals and materials of the leftover material resulting from the biomass used in biofuel production. Scarce information is also available on the local industrial activities associated to the production of microbial starters (for the food industry) and inocula (for agriculture purposes), enzymes, and fermentation metabolites as well of chemicals from plants. However, there is a large industrial potential in the production of pharmaceutical compounds from local plants as well as of traditional medicine products from local vegetal sources. Notably, there is a semi-industrial rudimental activity on the production of a particular beer from Sorghum via its sugar fermentation by native microflora (mainly lactic bacteria) and yeasts harvested from previous fermentation cycles (Tchapalo process) (Djé et al., 2008).

Significant is also the local production of biochemicals for the cosmetic industry as well as biopesticides and biocins. SMEs involved in the processing of cereals (i.e., GMB), fruits and legumes (i.e., DAFANI) and in the production of beer (i.e., BRAKINA) and oil production (i.e., SN-CITEC) are also active and have good potential in the country. Finally, there is a lack of information on local industrial activities addressed to assess and decontaminate (by using microbes and plants, i.e., microbial and phytoremediation) industrial sites and river area contaminated by hydrocarbons and pesticides as well as mining sites, contaminated by heavy metals.  

However, specific expertise and R&D projects in the whole biotechnology area still absent in the local industries are available at the main Universities and Research Centres of the country. They are: a) isolation and characterization and pilot scale production of bacteria capable of hydrocarbon degradation or the production of metabolites, enzymes or fine chemicals of industrial interest; b) integrated recovery (biorefinery) of by-products and wastes of the local food processing via solid phase and liquid-phase fermentation with the production of proteins, enzymes, organic acids and feeds for local animals c) biotechnological production of biopesticides and biocins; d) biotechnological production of ethanol and biogas from wastes and by-products of vegetable, fruit, fish and animal biomass processing as well as from spent biomass from beer production and from urban wastes; e) composting technologies for the local agrofood by-products, wastes and surplus to production of organic fertilizers for the local agriculture; f) biotechnological processes for the remediation of wastewaters and soils contaminated by pesticides and hydrocarbons.
3.2.3 Blue biotechnology

3.2.3.1  Preliminary remarks

The ‘Blue component’ of the mission in West-Africa allowed us to have an idea on the local situation of the biotechnologies applied in fishery and aquaculture. The dozens of interviews collected in some countries, give us the bases to understand the actual situation and the possible future line of development in this specific field. 

The evolution of aquaculture biotechnologies is on a large scale and in fast evolution, strictly bound to an increasing interest globally. The signs of this are confirmed by the increasing number of meetings, conferences, workshops on these specific themes, which have been organized recently or are planned in the next future.  

The interviews show that the interest in this research field is great, not only in the educational milieu, like Universities, or in the Government organizations, and Ministries, but also for local and foreign private companies.

3.2.4.2 Blue biotechnology in Senegal 

State funding is directed according to priorities in development plans, but more and more effort is put on aquaculture and biotechnology. There are several examples of this in Senegal:

· creation of the Directorate of Fisheries and Aquaculture 2001; 

· developing an action plan for fisheries and aquaculture; 

· the government's ambition to develop 7500 fish ponds by 2010 and to collect more than 100 000 tonnes of fish. 

The number of workers in the fisheries sector is 60,000 fishermen. If we add women processors, fish wholesalers and fish traders, transporters and carpenters, we reach a number of 600 000 workers for the fishing industry. 

Regarding aquaculture and biotechnology, there are no accurate statistics on the number of workers. There is no internal financial help in aquaculture and biotechnology, except in the case the FAO, which has injected millions of CFA francs for the development of aquaculture in Senegal. It has also helped the University Cheikh Anta Diop to increase its production of fry from 80,000 to 400,000 (interview).

The main activities in aquaculture are related to the growth of tilapia, with four autochthonous species common in the fresh water and brackish water in Senegal. The principal activities are on crossbreeding of these species, to find stronger and faster growth rates in different ecosystems of the country. 

The Centre de Recherches Océanographiques Dakar-Thiaroye (CRODT) participates in ‘Genetic Improvement of Farmed Tilapia’ (GIFT) which, through the Oreochromis niloticus, (Senegal strain) gives faster growth and increasing resistance to the African environmental conditions. (Eknath et al., 2007 ). 

One of the main activities linked to biotechnology and aquaculture is related to the process of transformation of fish products (Institut de Technologie Alimentaire (ITA); in particular the study (PhD Thesis by ITA and University UCAD-IUPA) and analysis of the process of fish fermentation, both for primary production, or for the secondary products and waste. Of particular importance, especially in the marine area, is research on biotechnologies linked to eutrophication and potential use of biomass, because industrial collection and use of marine algal biomass already exists.

Particular attention is paid to the introduction of alien or modified species by the adoption of biosecurity rules, in light of what has already happened in the past with the introduction of alien species of crustaceans (giant tiger prawn - Penaeus monodon), that have not been continued as productive and commercial activities, but have created an impact on marine ecosystems. Future introductions are now subject to local plans for monitoring and studying the newly introduced populations (Further reference is made in Section 3.3.13 to the adverse effects of introducing organisms into aquatic ecosystems and see also Section 3.2.3.4.)
In some areas of northern Senegal a species of algae (Spirulina) is been produced in order to provide food supplements for first years of life of undernourished children. UNICEF estimates that malnutrition is the cause of one in two deaths among children under the age of 5, and that several tens of millions of children suffer from this condition. The effects of malnutrition lead to physical and intellectual growth retardation, decrease the immune defence system and are sources of infectious diseases. The main goal of the project is to validate the use of Spirulina as a food supplement in programs to combat malnutrition for pregnant women under medical supervision.

Aquaculture in general, has not been taken much into consideration, in relation to the predominance of fishing activities. This is based on predominant fishing programmes and international agreements to exploit this rich resource, with target markets in Europe, Asia and USA. Among the main fished species there is the giant shrimp or white shrimp (crevette blanche - Penaeus duorarum notialis). In view of this, a real growth of aquaculture, of fresh water, brackish water or marine, has always been, to date, limited and marginal.

Sporadic experiments, in surrounding areas, have also led to testing the rearing of some non-native species, which had no continuity. Later the organisms were released in nature by producing a disturbance especially in the south coast of Senegal. To date, this change has developed a monitoring project of a newly introduced species (tiger shrimp - Penaeus monodon), on the expansion of population, to verify the assessment of fisheries exploitation. A PhD Thesis for the study of the population of tiger shrimps is under way (UCAD-IUPA). 

Some researchers, on site, estimate the production from aquaculture by about 0.1% of the demand for fish products from Senegal. This aquaculture production, which is based on a popular family activity, is very limited and marginal, based on women’s’ work, from which women are able to obtain some economic autonomy.

A survey (Sluijer, 1983) of the role of women in fish farming in the Central African Republic indicates that 52% of the wives of fish farmers near Bangui had accepted the gift of ponds in exchange for which they also worked on their husband's remaining ponds and there were 8,700 fish farmers in Central African Republic in 1984. Another survey (Low, 1985) on the work of Peace Corps in West Kasai in Zaire suggests that up to 10% of the fish farms may be owned by women; these women are called 'secondary adopters' as development was explicitly directed towards male heads of households. 

Fish processing, primarily for the production of fillets, intended mainly for the European and North American market, creates an enormous amount of waste products; these are only marginally used as by-product and recovered. The fisheries sector has an important role in the Senegalese economy, both in terms of wealth and employment. The industries involved in the processing of fish are divided into activities, such as threading, drying, tinning fish and processing for treating waste to flour for companies. The manual processing of fish reuses fish waste, and the unsold shares of industry, using simple carts, racks, tubs for washing and ovens. (UNIDO, 2008). Major research on aquaculture concerns tilapia at different salinity tolerances of rearing, and possible treatments with different concentrations of salinity in some parasitic infections that afflict the tilapia. 

Plans have been designed to implement monitoring of both the reuse and testing of parallel activities by optimizing the chain of fish (under the control and aid of the private seafood company Africamer). In Senegal the aquaculture activities are based on few species as tilapia and catfish. These action plans are often in collaboration with Asian countries as Philippine, China and Japan.

At present, one of the main experimentations is focused on four local species of tilapia; these constitute the 80% of the total annual aquaculture production (200 metric tons), in four different sites of Senegal, demonstrating that it constitutes an important species and the best site for breeding to further develop this specific industrial-scale aquaculture production. 

Particular attention is also paid to the final outcome of the production and to a better organization of the transformation and commercialisation of this product, whether it is fresh or processed. In this direction studies have been planned to monitor the fishing production chain, putting more attention on how to use secondary products or waste products coming from fish transformation industries. 

Trying to solve some problems on plant growth along the canals, in 2002, triploid grass carp (Ctenopharyngodon idella) were introduced. Today this species is still present in the inland channels of Senegal, with signs of natural reproduction. As from the interviews, at the moment there is no introduction of new species or modified organism for aquaculture in Senegal. The government projects are oriented to develop aquaculture, by increasing surface and techniques applied on cages, tanks, ponds etc., with the serious intention to defend the native species from the danger of the introduction of foreign or modified species. It is in this direction, that the national project of the University is oriented, in order to create an industrial protocol to produce fish food totally based on row materials coming from Senegal.  

Another important activity on the exploitation of the marine resources is related to the harvesting of red algae. If harvested and dried, and then exported in their raw state, red algae could bring CFA Fr 200,000 per ton. Overall, Senegal could produce 8,000 tons, worth some CFA Fr 1.6 billion. Furthermore, if the algae are processed into semi-finished products, they could be worth ten times as much, or CFA Fr 16 billion in export earnings. Countries such as the Philippines have long been commercially exploiting these red algae, which are highly prized on the international market.

The Republic of Senegal has established, the need to request authorization from a ministerial commission, to initiate new productive activities, on which an impact on the environment is estimated, before to start any new activity of fish production. This is based on the new Environmental Management Act. Local experts also denounced an apparent overexploitation of marine fisheries, with an impact on the domestic market of only approximately 30 - 50% of the catch, despite a growing domestic consumption, which stands about 26-28 kilograms of fish consumed annually per capita.

The only biotechnology activities, today actually applied to the fisheries sector, are the re-use of fish processing waste, for fertilization and enrichment of the agricultural land. On the other hand, it is a general conviction that the actual potential of developing aquaculture is very important for these countries, considering that the use of these technologies is estimated to be only 5% of their full potential. 

Biotechnology is now used in almost all sectors to improve nutrition, health, human and animal production. Unfortunately, despite the contribution of these biotechnologies in improving productivity and food production, they are not fully exploited. This is due to a lack of skill and of technologies. In Senegal, biotechnology is mainly used in the processing of cereals and milk. Their application in fish and seafood can produce a wide range of food products manufactured in the processing centres. Techniques of traditional sea products processing, are widespread in Senegal, leading to several products, especially fermented fish or guedj, fermented seafood (yet touffa, yokoss, pagne...). This activity, that generates economic benefits and is practiced by women, is located in sites along the coast of Senegal. Unfortunately, traditional fermentation techniques, currently applied by women, don't present a good quality product on the market, and doesn't follow good hygiene practices and manufacturing (GHP- Good Hygiene Practice and GMP). 

3.2.3.3 Blue biotechnology in Mali

In Mali the consumption of fish, compared with that of Senegal, is much lower. The lower availability of water in the country (absence of seacoast), is obviously of great importance as in Burkina Faso. However, we see a clear potential, related to aquaculture, still underdeveloped and still based on traditional local farming on a family scale, with limited impact on the local economy. Also in this case, we start from a very important and precious popular fishing activity along the rivers and lakes of Mali, where even in this case, the farming operations are run mainly by women, and the business is based on traditional methods. The management of ponds is based predominately on the free discharge of domestic waste, organized and managed by women. The sowing in ponds or little lakes is conducted with the collection of fry, caught in the natural environment, or through a natural process of re-population of fish resources, during the period of rain with very consistent floods, which also produce a new enrichment of fish fauna in any depression, that will become future breeding areas.

The research group involved in studies on biotechnology, at the University of Bamako, for the aquaculture and fisheries sector, is mainly oriented at monitoring the natural populations, in order to assess the maintenance of endemic species, found in rivers of Mali, with the goal to defend and protect valuable biodiversity in aquatic ecosystems of this country. The application of methods of genetic analysis on the bacterial flora, associated with fish fauna, is now the system they put in practice to pursue this objective. In particular, the monitoring is performed through the comparison of fish fauna in the Biosphere Reserve of the park Boucle du Baoulé, in the region of Kayes, and Koulikoro, in the South-West of Mali, and the other population of the rivers of Mali. Today the new law on biotechnology prevents the introduction of new species and the production and introduction of modified organisms. 

In Mali there are two hatcheries that produce juveniles for the production, mainly of catfish and some tilapia and with the principal aim to increase the fish production from aquaculture. In this research group alone, there are currently 13 students conducting master thesis on fish, mainly oriented in the genotyping of native species of Mali using genetic characterization. On the territory, the traditional aquaculture activities are widespread, now being estimated at about 30,000 individual small family farms. The conservation of the fish is done through drying and smoking fish for the European market. The residues are normally used as fertilizers.

Another important activity of the traditional use of secondary products of fisheries (little fish not useful for the market, or waste organic matter after transformation), is for the production of fish oil, even in this case an activity managed and organized mainly by the female world, which is used both for culinary activities, and in the domestic cosmetics. In some cases it is also used for curative purposes (dermatitis). One of the most used fish for oil production is Brycinus leuciscus, a small Characidae, with a short life span, that is fished very intensively in the central delta of the Niger River. At the moment, there are in course some studies on this population, regarding the growth rate, in relation to the climate variation, Sahelian drought and the problems related to the management of the new dams on river Niger. The low water coefficient is better than in past years and seasonal differences in level are not as great. The new conditions and characteristics of seasonal growth cycle, as well as longer life expectancy, appear to be the result of less severe living conditions resulting from efforts to maintain river levels by releasing water from the dams. The main goals in the programme of optimization of this oil production, is the creation of a standardized protocol, to create a standardized product and also improve the sales process. 

The rich fauna of aquatic habitats in Mali, also provides abundant resources of shellfish (molluscs and crustacea) and other seafood, but these species don't meet the interest of fishermen, because there is no tradition of local people to eat this type of aquatic organism. Among the main activities related to the reuse of waste in fisheries products, represented by the residues from the production of the fillets, as well as the small fish without commercial interest, is drying, for production of fish flour for animal food, principally for chicken culture, which constitutes an important and popular resource for the country, with a production of more then 20 million chickens a year.

3.2.3.4  Blue biotechnology in Burkina Faso

The aquaculture production potential of West African countries are of strong interest to the countries of East Asia, as potential future for investing resources in the application of aquaculture techniques already in operation. 

As an example, in 2009, Burkina Faso, started a collaboration program, between the Ministry of Hydraulics and Fisheries Resources and Japan (JICA) (35,500,000 CFA), that provides monitoring for three years, of all extensive and semi-intensive fish production basins, present in Burkina Faso. In this project, emphasis is placed on primary production, breeding of tilapia and catfish (Clarias).

The public authorities are the owners of some hatcheries for controlled production of African catfish and promote this kind of aquaculture among farmers, to increase the production and organize the commercialisation of this product. At the moment, there is no need for artificial breeding, for tilapia, but on this species the main interest is connected to the application of the techniques for inversion of sex in order to have a population of only males which grow faster and therefore become bigger. In the JICA project there is also the aim to improve fish production in small dams, using cages and intensive or semi-intensive procedure of production.

In parallel, other studies follow the aim to find new techniques to increase the primary productivity. Most of these experimentations are on extensive aquaculture in natural ponds. Also in Burkina Faso the system of aquaculture is based mainly on floods during the rainy season, that cause persistent flooding of depressions. These ponds are used for fish farming using household waste to feed the fish or fertilize the water, which is also done with cow dung. In 2009, the quantities of fish imported, have been 20,000 tons from other countries of West-Africa and China, compared to the domestic production of 12,000 tons. At the moment we do not know if this imported product also contains genetically modified organisms. 

The importation of aquatic foreign species or genetic modified fish is not allowed (in general for all living organisms), in these countries, and there are controls on that, but we don't well know the situation of the controls on fish food supply; the control is done by the Ministry of Animal Resources (veterinary office). With the new law on biotechnologies and GMO products, the importation of foreign species needs special authorization from the Ministry of Environment. In the past there have been unsuccessful attempts to introduce non-native species, red tilapia from Taiwan, because the necessary authorization to import and experiment test in Burkina Faso was denied. 

Another important project, concerning the increase of exploitation of aquaculture potential of the living water resources, is the development of protocols for production in small basins, including the use of primary production, in order to extract essences for cosmetics. Among the major projects, to improve the productive activities in the field of aquaculture, is increasing the productive capacity of hatcheries, to exceed three million fry produced each year. Developing and increasing the capacity of fisheries and livestock sectors in neighboring areas by dams. In the region of Bagré, a project, funded by the Chinese Republic, has the aim to produce about 400 tons per year, to decrease the quantities imported, and reach social benefits, including: improving nutrition of the population thanks to the increase of internal fish production; improving quality of fish products in large centres of consumption, such as Ouagadougou and Bobo-Dioulasso; improving working conditions for fisherman, and reducing dependency upon fish dealers for the creation of the fisheries equipment centre. The internal fish demand is estimated in 20.000 tons per year and the production is actually around 8,000 tons/year. 

3.2.3  Red Biotechnology

3.2.4.1 Preliminary remarks
Red biotechnologies (the sector of biotechnologies involved in human medicine) benefit from a strong and positive image in the public opinion.

3.2.4.2  Red biotechnology in Senegal

The Pasteur institute of Dakar has for mission to contribute to the prevention and to the treatment of the diseases by research, teaching and for actions of public health. This famous Institute is a national or international reference in several domains: enterobacteria, poliomyelitis, arbovirus and viruses of hemorrhagic fevers, and flu. The thermostable vaccine against yellow fever virus has been produced in this Institute for decades, with the agreement of the World Health Organization. Its status, formerly with a strong association with the Institut Pasteur in Paris, is changing towards Senegalese rights only.

In Senegal, the pharmaceutical market would represent, in 1995, an amount of 28 billion FCFA, among which 75 % for the only private pharmaceutical sector. The local production represents a fraction estimated at 10% of the Senegalese pharmaceutical market, it is unevenly distributed between 3 manufacturers: SIPOA, Parke Davis, Valdafrique. (Source: the commercial private pharmaceutical sector in Senegal WHO / DAP / 97.3). Today the production of medicines in Senegal is fact by Pfizer Inc, Aventis and Valdafrique.

Africa notices the major investment in biotechnology of the companies in the developed world. In contrast, the African companies do not invest spontaneously in these domains and do not gamble on innovation and new processes. Senegal set up a procedure so that biotechnologies pass more easily from the domain of research to that of development. The purpose is to encourage innovative business start-up, stemming from the research and which remains strongly bound there. An agreement was signed between the University CAD of Dakar, four other Senegalese universities, the main research institutes, and French Cooperation, to initiate a business incubator. Higher education is now more in connection with the branches of private sector. This process takes time but is now initiated and is clearly on the way of further development.

In Senegal, all the medicines sold in pharmacies have a marketing authorization. This country, on the basis of ethical arguments, is not favourable to the implementation of a simplified procedure of marketing authorization.

The Centre of Diagnosis and Research in Molecular Medicine (CDRMM), in Fann Residence, Dakar, is a private structure. It has an exceptional technical platform combining modern and strongly automated devices (anatomo-pathology and molecular biology). This Centre performs the basic analyses and the more sophisticated analyses such as genetic fingerprints, diagnosis of paternity, diagnoses by RT-PCR, karyotypes, etc. In practice, this laboratory is rare, and probably unique, in proposing a long list of sophisticated medical analyses, realized on the spot, for diagnosis, therapeutic follow-up or for research. This laboratory represents a big investment in both equipment and salaries (about forty persons all in all). The biggest problem in the development of this structure, according to his director Dr Cheikh Tidiane Sy, is the high rate of bank loans. Biotechnologies do not benefit from preferential rates. Lowering these rates in the sector of the medical biotechnology would offer needed support to this carrier sector.

Limited trials with some bio-insectide were made in 2005-2006 in the suburb of Dakar (Guediawaye-Pikine) within the framework of collaboration with Cuba, which produced and provided Bacillus thuringiensis israelensis. This insecticide, synthetised by sporulating bacteria, has very small impacts on insects other than mosquitoes, and is a priori preferable to chemical insecticides. However it is expensive and is of only limited duration in efficacy. The urban Sahelian zone seems to constitute a favourable frame to treat the identified and accessible larval breeding places, which cannot be eliminated. The first question is to know if Africa needs this type of larvicide. The second question is to know if Africa would have the know how to produce, in large quantity, a formulation answering the quality requirements. In the past, trials were performed to produced by SMEs this insecticide in coconuts used as fermenters. But, until now only the AboteTM firm —a company holder of an important knew-how - produced large quantity of Tecknar ®.

3.2.4.3  Red Biotechnology in Mali

For the moment, the sector of GMOs in red biotechnology remains embryonic in West Africa. A research, currently in start-up phase, concerns the mosquito of the species Anopheles gambiae, a major malaria vector. The research team of Prof. Sekou F. Traoré in Mali intend to introduce by transgenesis into the freshly laid eggs of mosquitoes, one or several genes blocking the evolution of Plasmodium in the vector mosquito, so making the mosquito and her progenies unfit for the transmission of the parasite. For the short and medium term, these researches are exclusively envisaged in contained and secured spaces.

The national sanitary authorities met in the three visited countries are favourable to any researches on the GM mosquitoes. This is true for the two main approaches: to substitute a new population of mosquito which is not a vector any more (e.g. mosquitoes expressing complete refractoriness for Plasmodium or mosquitoes feeding exclusively on animals), and to reduce/eliminate the populations of mosquitoes (e.g. technique of the sterile insect). If a perspective for protecting the populations is opened, an exploratory research is possible using GM mosquitoes and, by proceeding step by step with the agreement of the national ethics committee, trials in a natural environment can also be envisaged.

These researches are funded by donors (Bill & Melinda Gates Foundation, WHO, EC, etc.). Several candidate genes are already identified. Nevertheless regulatory aspects have not been taken fully into account, in particular by the research with American financing. The sterile GM maize aroused a deep hostility in the Western Africa rural environment; and it is predictable that distrust of any GMO continues. In the field of the human health, this can be raised, at the appropriate moment, via health workers who deeply know the populations and explain the nature and the stakes in the research. But the attempts of explanation of GMOs are not an easy task, especially in local language in which the technical vocabulary is lacking.

3.2.4.4 Red biotechnology in Burkina Faso

For essential products imported in Burkina Faso and not produced in the CEDEAO, the customs duties are zero (0%) applied to, for example, medicines, condoms, cultural circles and laboratory reagents, surgical gloves, impregnated mosquito nets, raw materials of medicines. But the main problem is the excessive time taken for customs clearance. This extension is to be compared to one week between the ordering in Europe and the routing of the material up to the Ouagadougou airport. Other difficulties appear in case of incomplete delivery or of delivery of damaged material; indeed, the guarantee of the supplier is not engaged beyond the air transport.

A relatively limited list of medicines is registered in the Burkina. Only these medicines can be imported via the national Pharmacy. Prescribed medicines which do not find this list can be the object of a direct ordering by the private pharmacies; this procedure is commonly realized but has a higher cost.

Thanks to support from development donors, the initial diagnosis of AIDS is performed free of charge for the population, as for the treatments. On the other hand, the biological follow-up is not covered in 100% of cases; part of the cost is assured by the patient. The dosage of lymphocytes CD4 is essential to decide the date for starting the treatment with an antiretroviral tri-therapy. The dosage of the viral load is essential for the follow-up of the treatment (effective treatment, not taken treatment, or ineffective treatment following the appearance of a viral resistance in ≥ 1 antiretroviral), and for the initial diagnosis of AIDS at a newborn child of HIV-positive mother (her antibodies always pass via the placenta, but her virus does not always pass). A method of dosage by RT-PCR, supported by the Agence Nationale de Recherche sur le Sida et les Hépatites virales (ANRS), is at present in the process of validation in Africa; this method gives reliable results, in line with those obtained by the methods used in the developed countries, but is very much cost effective.

The Centre Muraz, in Bobo-Dioulasso, formerly belonged to OCCGE (Organisation de Coordination et de Coopération pour la Lutte contre les Grandes Endémies en Afrique de l’Ouest). Presently it is a structure of the Ministry of Health. It is a centre of research applied in public health. Its main mission is to promote the control of contagious diseases, through the research, the training, the expertise, and the provisions of a service in the field of the medical analyses. This Centre is well equipped and, amongst other facilities, has a recent sequencer. Close to this Centre, IRSS (Institut de recherche en sciences de la santé) is a structure of the Ministry of Research. It is mainly involved in researcher and training on anophelines mosquitoes (malaria vectors). For some time, these two structures are led by a single Director, Pr Jean-Bosco Ouedraogo.

3.2.4.5  Synthesis

Malaria

The improvement of the malarial situation remains fragile, being dependent of an outside financing (impregnated mosquito netting, rapid diagnostics, treatment with artemisin combined therapy (ACT). Should financing stop, there is a strong risk that the malaria transmission will return as before. The consequences may be grave on human populations which have partially lost their natural immunity against the malaria, because of the efficiency of the control.

Needs not flatware

In West Africa, practical difficulties exist for the dosage of the residues of pesticides.

Also, it is not possible today to make analyses of marine toxins or to make a complete nutritional balance assessment.

African researchers look at Europe

African authorities regret the "closure" of the EC for the researchers from the South. They recognize, however, that European networks are going to be established and will integrate African researchers. They claim this way of functioning should be amplified. Additionally, the researchers of the South should be permitted to keep their own programmes of research, carried out in European structures, rather than to creep into European projects led by the interests of the North.

Vocabulary and concept of red biotechnologies
Among people acting in health research and health services, the sense of the word ‘biotechnology‘ is poorly used and understood. Some persons, often medical doctors, use the word ‘biotechnology‘ in a sense rather different from the standard definition (use of a living organism, a product of living organism, or a modified organism…). Depending on the person, confusion can arise with any recent or ‘high-tech‘ technologies. However there is a notable exception that concerns persons, often doctors in pharmacy, recently trained in North America, who are free of reluctance towards any technician approach of the human medicine. 

Researchers vs. users in red biotechnologies

The link between red biotechnologies and research is uniformly thought as very strong. This impression is fully justified in the development of biotechnologies in which the link between biotechnologies and research is organic and indisputable. In contrast, users of specific biotechnologies (e.g. a health worker using biotechnology packaged in a ready to use diagnostic kit) is situated downstream of research.

Red biotechnologies to promote human health

The link between the red biotechnologies and a better health for people in West Africa, as in the rest of the developing countries, is tenuous. This situation results from the close connection between red biotechnologies and research: by design, many research activities are abandoned without producing any tools used in a perspective of development. Numerous examples could be quoted to illustrate failed "technology transfers", signalling the failure of a certain development aid: new items of equipment remain unpacked for years, other devices do not work anymore due to lack of consumables, lack of minimal maintenance or minor repairs.

Beyond this general report, there is a specificity of the developing countries of western Africa regarding the weakness of the companies and industries. As long as this persists, the relationship between biotechnologies and development will remain weak.

Infectious diseases

The infectious diseases still constitute the main burden affecting public health of the African populations. This picture is in evolution in the sense that a minority of the population, favoured by its socio-economic and lifestyle, succeed in avoiding the risk of infection. From then on other pathologies appear (chronic and metabolic diseases, cardiovascular diseases, cancer, hypertension, consequences of stress, etc.). These "new" diseases are all the more visible as they affect the influential persons and decision makers. In contrast, infectious diseases reach the majority of people with reduced access to care for logistical, financial or geographical reasons.

The central question of diagnostics

In the diagnostic domain, a recent accomplishment of red biotechnologies, presented here as an example, illustrates how a red biotechnology may be useful. While mortality from malaria is estimated at over one million deaths annually in tropical Africa, the diagnosis has long been based solely on clinical symptoms (mostly fever), of little value. A rapid test for the diagnosis of malaria is now available using an ELISA-based stick giving a colour reaction at the patient bedside. This diagnostic kit, sold at a reasonable price, provides a reliable answer (as ‘yes-no’) on the presence in blood of Plasmodium, the malaria agent. This information guides treatment to prescribe, permits specification of the proportion of malaria in the febrile diseases, and allows the monitoring of control operations on a large scale against the disease. All this is real progress.

A test on sticks for the rapid diagnosis of the plague, conceived and realized at the Institut Pasteur of Madagascar, allows henceforth the detection of this disease at the patient bedside, in about fifteen minutes. It is considerable progress for the control against this re-emerging disease that is often lethal in the absence of early treatment, and for its surveillance. A production unit of this test works in Madagascar (Institut Pasteur de Madagascar and Central Laboratory of the plague of the Malagasy Ministry of Health). This success demonstrates that this is possible to innovate and produce in countries with limited facilities, some diagnostic tests of highest added-value for human health. Similar examples might be exposed from AIDS diagnostic stick, or pregnancy test. These three rapid tests are available in pharmacies.

We cannot be satisfied with diagnostic tools which exist and/or are carried out routinely. This is true for the diagnosis of trypanosomiasis, tuberculosis, fungal infections, and many other pathologies.

Research is underway in Senegal on diagnostic chips to reveal, at one time, the presence of DNA sequences of many infectious agents. The need for assistance in diagnosis has become more crucial since the proportion of malaria actually falls in the general pathology (in part because the diagnosis is more reliable, reducing the proportion of suspected malaria, and in part because cases are better treated with biotherapies based on artemisin derivates).

Red biotechnologies appear essential when eradication of parasites or pathogens is envisaged. (However, the eradication of dracunculosis is currently in final stages in West Africa through the use of a simple filtration that removes the infected small freshwater crustacea (Cyclops spp.) from drinking-water).

Drugs

The production of drugs raises mainly chemical techniques. Some exceptions exist for certain drugs where the active ingredient is synthesized by plants (such as two major anti-malarial: quinine, extracted from bark of a tree, and artemisin extracted from the leaves and stems of a herbaceous plant). But West Africa is not presently involved in this type of large-scale production.

However, Africa is a holder of know-how in traditional pharmacopoeia, mostly with plants. But this tradition, yet very much alive and for which demand remains strong, does not result in the development of an economically active sector around traditional medicine. Attempts on a small scale are expected to end in the marketing of herb teas and syrups, such as anti-malaric, anti-diarrheal and anti-cough. 
Finally, in direct connection with the huge investments that are required, the field of medicine, and especially new drugs, remains in the hands of the big industrial pharmacy.

Vaccines and sera

In parallel to medicines, there are two strategies for accessing vaccines and venom antisera: centralized production (in practice "big pharma") that delivers high quality products at high cost, or disseminated production (through producers that are targeting national markets, generally public) whose products are often less reliable but more affordable. Asia and Latin America have chosen the latter strategy, with observable benefits and limitations. In contrast, Africa uses the services of the ‘big pharma’.

The production of vaccines for human health is conducted outside of West Africa. There is one exception: the vaccine against amaril virus, protecting from yellow fever, which is produced, packaged, stored and marketed at the Institut Pasteur of Dakar. In contrast, many vaccines against viruses, mycoplasma or bacteria, are produced in West Africa for use in veterinary medicine (poultry, small and large ruminants, horses), especially in Senegal (Dakar Hann and Dahra by ISRA via a company ISRA-Production) and Mali (Koulikoro by the Central Veterinary Laboratory).

The production of antivenom in human health against venom of snakes and scorpions, here again, is done outside Africa. Yet an estimated 30,000 annual deaths from snake bites occur in Africa. Polyvalent sera are available against these venoms, but their use remains subject to strong constraints: high price (99,000 Fcfa per dose), difficulties of distribution due to a strict respect for the cold chain, and weak duration of validity. Their purification, although expensive, is indispensable for a use without risk in the peripheral sanitary formations. Finally, the freeze-drying (Mexican antipoisons for example) allows to delay the period of use of the finished product and the storage out of a cold chain. The freeze-drying is usually used as well in Latin America as in Asia, without additional cost; but this is not still the case in Africa.

Training

The question of the training is evoked at once by all the met African interlocutors. This is a consequence that biotechnologies arise from developed countries, that there are big stakes in development around these biotechnologies, and that Africa necessarily has to manage to empower them with the goal to develop leadership. The speed of evolution of biotechnologies is so high that sustainability is not possible without frequent and regular updates of knowledge and practical know-how. Training is an inescapable first step.

Red biotechnologies are poorly envisaged in various trainings devoted to biotechnologies. For instance there is only one training scheme for graduate bio-medical technicians (in Diourbel, Senegal; formation in 3 years). A similar training is envisaged in a short term in Ouidah, Benin. In Bamako, Mali, an International master of biotechnology and biosafety, is in project. It envisages five main sections : Biosafety, Plant biotechnology, Agriculture and environment microbial biotechnology, Animal Biotechnology, Food-processing biotechnology. Presently there is no section envisaged for Red Biotechnology.
Regional centres of excellence

In the three visited countries (Senegal, Mali, Burkina Faso), there are research centres that are competent in the field of red biotechnologies. These centres are well positioned with regard to the others in a double dynamic of competition (which increases the quality level) and cooperation (which maximizes the efficiency).

This question of the reference centres in health is an old one. We remember the former OCCGE who had developed specialized centres (CERMES in Niamey against meningitis, Centre Muraz in Bobo-Dioulasso against malaria, Institut Pierre Richet in Bouaké against onchocerciasis, Institut Marchoux in Bamako against leprosy, etc.).

3.2.5 Crossing-cutting biotechnologies

3.2.5.1 Green with White Biotechnology
The most obvious linkage between Green and White Biotechnology is the use of crops and agricultural and food processing wastes in fermentation and other processes to produce biobased chemicals, materials and biofuels. Other linkages are in the use of dedicated autochthonous plants in the phyto- and rhizo-remediation of local contaminated areas. In the case of biopharmaceutical production from plants there is a further linkage with Red Biotechnology – see below.)

In a reverse situation, bioremediation could make former industrial land suitable for agriculture provided all potential toxic carry over into food has been eliminated.

3.2.5.2  Red with White Biotechnology

Approaching the infrastructure for production and industrial processes, the following processes are a matter for White Biotechnology:

· production of bio-insecticide such as Bacillus for control of malaria vector;

· biotechnological production of essential aminoacids, hormones and antibiotics;

· processes which improve the bioavailability during digestion (e.g. fermentation);

· ‘nutraceuticals’ (food combining the notion of food and medicine to reduce the risks or prevent the appearance of certain diseases) of probiotic type obtained after fermentation.

3.2.5.3  Red with Green Biotechnology

Approaching plant or animal production, involving the farming sector, the following uses are a matter for Green Biotechnology:

· the fresh water micro-alga Spirulina, rich in zinc, prescribed in case of malnutrition or as immunosuppressant;

· the gumbo (Abelmoschus esculentus), which reduces the rate of cholesterol, prevents atherosclerosis and reduces the high blood pressure;

· the leaves of Moringa oleifera, that are rich in phtalates,

· the fermented “soumbala” produces from the clove of the tree Parkia biglobosa, recommended against high blood pressure and diabetes;

· the dough of groundnut which can be considered as an food-medicine of the severe malnutrition; it is very rich in energy and, due to its low water content, little subject to bacterial infections;

· the use of GM plants possibly to produce vaccine (e.g. against leishmaniosis);

· any production which improves the nutritional value, delays the expiry date of food, increases the content in proteins, vitamins, omega-3, mineral salts, etc.

Nevertheless all these activities (vector control, prevention and treatment of diseases, fights against the deficiencies in trace elements, vaccine production, nourishing contributions and food safety) definitely target an improvement of the human health.

3.2.5.4  Red with Blue Biotechnology
· Cosmetics from aquaculture

3.2.5.5  White with Blue Biotechnology

Development of innovative processes for the integrated recovery of seafood processing wastes with the production of oil, biobased materials and biomethane, which can be exploited locally to generate heat and energy required by aquaculture facility management and the products processing
3.3  LEGAL AND REGULATORY ISSUES IN BIOTECHNOLOGY INCLUDING BIOSAFETY

3.3.1 Regulation of biotechnology in development

As an introduction to this section, a paragraph from COM 2002-27 is quoted under from “Europe’s responsibilities to the developing world” (p.19):

· Europe should encourage equitable and balanced North-South partnerships and public research for demand-driven applications of life sciences and biotechnology. Domestic European policies with regard to life sciences and biotechnology are bound to have major impacts on developing countries. Whilst not compromising EU food safety requirements or consumer information policies, we should provide technical assistance and capacity building to ensure that our policies do not, unwittingly, prevent developing countries from harvesting desired benefits. In particular, we should guard against regulatory requirements that may be manageable only in the industrial world but are unachievable by developing countries, thereby either upsetting existing trade or effectively blocking developing countries from developing life sciences and biotechnology at their own wish and pace.

Echoing these sentiments, several persons interviewed held that biosafety regimes adopted in Africa mirrored Europe’s too closely and were unnecessarily restrictive. (Africa Harvest: Too many layers - Africa needs relevant system ignoring politics in EU). NEPAD’s Biosafety coordinator felt that the AU’ Model Law on Biosafety, as a ‘gift’ from the EU, was too restrictive.

3.3.2   Introduction to biotechnology law

3.3.2.1   More on definitions
Section 1 has already defined biotechnology and biosafety and stated the scope of these terms for the purpose of this study. However, for the purposes of legal analysis, it is also necessary to consider the relationship between biosafety and biosecurity. For the United Nations and for British Commonwealth/common law purposes, biosecurity is defined as:

a strategic and integrated approach that encompasses the policy and regulatory frameworks (including instruments and activities) that analyse and manage risks in the sectors of food safety, animal life and health, and plant life and health, including associated environmental risk.

… composed of three sectors, namely food safety, plant health and life, and animal life and health. These sectors include food production in relation to food safety, the introduction of plant pests, animal pests and diseases, and zoonoses, the introduction and release of Genetically Modified Organisms (GMOs) and their products, and the introduction and safe management of invasive alien species and genotypes. (Black & Kireeva, 2010, citing various sources).

It is noted that in the United States biosecurity is considered to be devoted especially to the prevention of bioterrorism but taking the above definition implies that biosafety is part of biosecurity. This has implications when it comes to considering risk analysis for biosafety (See Annex 4).

Finally, it is noted that biosécurité is biosafety in the French language. Unfortunately, confusion sometimes arises because biosécurité is translated incorrectly as biosecurity (e.g. in COM 2002-27).   

3.3.2.2 What does biotechnology law involve?
Law on biotechnology includes many different aspects apart from biosafety:

· Relevant environmental law on biodiversity

· WTO law (international trade relations)

· Intellectual property (IP) rights 

· Ethics and human rights

· Socio-legal aspects of biotechnology

Background notes on these are provided in Annex 4.  The prevailing issues for the following substantive discussion are the interactions between WTO trade Agreement on the Application of Sanitary and Phytosanitary Measures (‘SPS Agreement’), Convention on Biological Diversity (CBD), Cartagena Protocol on Biosafety and the WTO’s Agreement on Trade-Related Intellectual Property Rights (‘TRIPS’) 

3.3.2.3  Attitudes to GMOs and biosafety in Africa: different countries compared

It is now pertinent to begin the discussion by what the Study uncovered about disparate attitudes towards biotechnology and its regulation in various African countries. This information was obtained by interviews with African contacts and from media reports about the controversies. These differences provide important context for the attempts at regional harmonisation of biosafety. Ghana provides an instructive example. On the one hand, Friends of the Earth Ghana and other pressure groups have effectively blocked Cabinet approval of the 2004 Biosafety Bill by successfully arguing that a new law will merely give the green light to a flood of GMOs and GM food into Ghana in spite of public opposition (Ghana Web, 2009).

By contrast, groups aligned with the government and scientific community claim that there is little public concern provided that approval is given to GMOs after proper evaluation. In other words, the law is seen essential to proper regulation of biotechnology (IPS News, 2009). This debate was mirrored in Mali but after lengthy consultation with civil society and other parties, Parliament adopted a biosafety law (2009) that is regarded as closest to African model law (La Via Campesina, 2008).  

In February 2010, the Ministry of Environment held consultations with civil society which resulted in secondary legislation (‘textes d'application’) so that the law can now be implemented. Burkina Faso was first Francophone African country to adopt a biosafety law (2003) and has since gone furthest in commercial cultivation of Bt cotton (15000 ha). Mali also provides the Nodal Office for ABNE. However, there has been very active opposition (anti-Monsanto basis) with crop trials destroyed. In Togo it is significant that a very cautious approach to GMOs is being taken with risk-assessment including socio-economic factors, which in itself is quite controversial (See Annex 4). Benin has imposed a five-year moratorium on GM crops (Grain, 2005).

(http://www.grain.org/articles/?id=11) 

For Africa as a whole, the UEMOA initiative to establish a regional regulatory system with support from the World Bank (see below) has been criticized by African and international civil society organizations that oppose the introduction of Bt cotton in the region who expressed concern that the project would “promote favorable regulations in a few key countries” and then “use these regulations as a model that can be imposed on neighboring countries by regional bodies” while side-stepping democratic debates. (IFPRI, 2008)

3.3.3 African regional and sub-regional initiatives on biosafety

3.3.3.1 Major source documents apart from news items, verbal testimony, etc.

A number of reviews and commentary on biotechnology and biosafety relevant to the case study countries and Africa in general were consulted as part of the desk study. These are listed in the References (Annex 5) and cited as follows:

ILA (2008)

GRET (2006)

Seal et al. (2008)

IFPRI (2008)

Eicher et al. (2006)

AU/NEPAD (2008)

Manzella & Vapnek (2007)

Makinde et al. (2009)

Andanda (2006)
Vignani et al. (2010)
3.3.3.2 Regional Biosafety Initiatives

There have been many initiatives cascading from the global to regional to sub-regional:

Global initiative

UNEP-GEF biosafety frameworks in most African countries

Cascading African regional and sub-regional initiatives of concern to W. Africa

Progress up to 2008 has been reviewed by IFPRI (2008). The various initiatives are summarised in Table 1 while the members of various West African sub-regional bodies are given in Figure 1.

Table 1. African and sub-regional biosafety initiatives.

	AU - African Model Law on Biosafety (Final Draft 2008)

	NEPAD Office of Science & technology- African Biosafety Network of Expertise

	WABNet for West Africa

	(BECANet for Eastern & Central Africa)

	NABNet for North Africa

	SABNet for Southern Africa

	FARA- African Biotechnology and Biosafety Initiative

	ECOWAS/CEDEAO – Regional Biosafety Initiative

	UEMOA – regulatory system for biosafety

	CILSS – Framework Convention on Biosafety

	CORAF/WECARD – facilitating ECOWAS/CEDEAO’s initiative


Figure 1. Sub-regional organisations in W. Africa involved in biosafety[image: image3] (From IFPRI, 2008).

At the African level, NEPAD (Office of Science & Technology) has established the African Biosafety Network of Expertise (ABNE) which is seen as facilitating functional networks. The AU’s initiative on the other hand is primarily on the diplomatic front by promoting representation of Africa in international for a on biosafety. Additionally, before taking any Africa-wide initiative, the AU needs inputs from all sub-regions.

At the sub-regional level, CILSS proposed the Framework Convention for Biosafety in 2006 for member countries. This signed by Council of Ministers in March 2006. At the same time CEDEAO was preparing an action plan for biotechnology and biosafety and took CILSS as a technical advisor ("bras technique"). However, CEDEAO rejected the CILSS Framework as they wanted to include 17 countries with more regulation elaborated to a greater extent. Then at the same time UEMOA was preparing another biosecurity program with World Bank support, the main objective was to have a legal framework for UEMOA countries.

 
Until 2007 there were three initiatives (CILSS, CEDEAO, UEMOA) but, in August 2009 in Abuja it was decided to aim for one unique and common biosafety programme. The details are still under discussion at the time of writing (end February 2010) ; one proposal has to be sent to the 17 countries and then to have a technical validation by end of 2010. (It was noted above that Senegal, Mali, Togo and Burkina Faso have already biosafety laws adopted.) It is also noted that UEMOA and CEDEAO/ECOWAS are official bodies but CORAF/WECARD is a consortium of agricultural research, as are FARA and ASARECA. 

CEDEAO/ECOWAS supported by USAID in particular and UEMOA is supported by World Bank. There is currently no support from the EU to any of these initiatives, which is something addressed in the Recommendations.

3.3.4  African Union Model Law on Biosafety

Reference has already been made to this model law already and the view taken by some that it is too restrictive, being based on EC legislation (Section 3.3.1 above). On the other hand, the preamble correctly addresses both the potential benefit and risks of GMOs and significantly addresses the ‘need to deal with imports of genetically modified food through aid or trade’. It is also noted that the definition of ‘risk assessment’ (Article 2) is defined to include “socio-economic consideration and ethical values of the country” which was discussed above in the survey of biosafety in West African countries. Approval of GMOs under Article 8.7 depends on such considerations being satisfactory.

The general issue raised by this Study is whether a ‘model law’ is appropriate  by virtue of being written in legal language and therefore containing some legal concepts that might not be acceptable in certain jurisdictions. In any case a model law has to be ‘adapted’ and not ‘adopted’. The strength or otherwise of any law is something for the national authorities to decide and judgment over whether a model law is ‘too strong’ or ‘too weak’ may be premature before it is adapted by an individual nation. This is exemplified by the provisions for liability and redress (Article 17) which go far beyond Cartagena and in fact mirror developments in the EU.

Rather than being too ‘restrictive’, perhaps the Model Law should be seen as too ‘prescriptive’ in the sense of embodying legal concepts that might not be appropriate. Annex 4 discusses the relative merits of a model law versus ‘guidelines’ or ‘directives’ and applies similar concepts to secondary legislation. This leads to key recommendations on legal drafting resources and support from the EU.

The substantive issue now raised is the provision on GMO areas:

ARTICLE 19: COMMUNITY RIGHTS FOR GM FREE ZONES

Taking into account the provisions of Article 26 of the Cartagena Protocol on

Biosafety and the provisions of the Convention on Biological Diversity on the conservation and sustainable utilization of biological diversity:

1. The Competent Authority shall develop policies that protect the rights of

Communities to declare GMO free zones

2. The Competent Authority shall take measures for the creation of geographical areas that are declared as ‘GMO free zones’ where the release of any GMO is prohibited
Countries such as Zambia have stood out against GMOs and GM-food entirely. To avoid criticim of political bias, Zambian's objections were based on preventing destruction of farmers’ varieties by GM pollen. It remains to be established whether such a stance helps or hinders national development and secondly whether such legal moves can prevent the entry of GMOs by pollen blowing across borders and informal trade or germplasm exchange.

However, it is noteworthy that Zambia is one of few sub-saharan African countries with GMO detection infrastructure. 

Regarding possible future policy support for biosafety initiatives in (West) Africa (Recommendations 5.6) it is worth quoting comments in ‘‘Guidelines on Green, Blue, Red and White Biotechnologies’: 
Public mechanisms for social-ethical scrutiny are thus essential elements of governance of pro-poor biotechnology development in developing countries. Biotechnologies might provide the most efficient technical means to address a problem, but that problem first requires being carefully analysed by the stakeholders affected, in order to establish the different perspectives and solutions available to the developing country so as to agree upon the most appropriate actions for pro-poor biotechnology development. The EU should therefore support initiatives at regional level, enabling the development and implementation of national public mechanisms for social-ethical scrutiny of pro-poor biotechnology development in developing countries. (AGRIFOR Consult, 2005)

3.3.5 Kenya as a model for biosafety? (One of pointers in study TOR)

Undoubtedly for biotech, Kenya is very advanced, both from national and international initiatives. However, the Biosafety Act (20O9) strictly adopts Cartagena only, but does not cover products. In the opinion of the study team it also has the major weakness of not having any substantial definitions. (It is possible these will be provided in the forthcoming secondary legislation.) Implementation is the function of the National Biosafety Authority which currently has an executive staff of only three. The NBA also serves as the focal point for Cartagena. As to Regulations, these are expected to be published within the next few months from which the shape of the implementation framework will emerge. However, from discussions with the CEO, there is concern that the NBA will only exert a coordinating role by delegating all decision-making to the already established competent Authorities in the different sectors, e.g. KEPHIS for GM crop varieties, Ministry of Health for medical aspects, etc. KEPHIS does have an very good reputation as the plant health CA but shouldn't the designated 'regulator' of GMOs have a more overseeing role? 

3.3.6  Harmonisation of regulations

3.3.6.1 Africa’s difficulties in harmonisation

An irony of development in Africa that attempts at legalising cross-border transfer of food (particular in times of famine in one area and surplus in another) or germplasm meet with political resistance but there can be very active informal cross-border trade and germplasm exchange because of porous borders. At the same time, wind-blown pollen may easily cross borders. Given also the disparity in attitudes to GMOs and biosafety in different countries, and notwithstanding the sub-regional initiatives described above (Section 3.3.2.3, 3.3.3), the prospects for harmonisation, and the type of harmonisation, must be examined closely.

3.3.6.2 Models for regulation and harmonisation

Various approaches, systems and models considered in detail in IFPRI report (IFPRI, 2008) but in the context of this study the following simplified models are suggested.

3.3.6.3 National Authority
· Fully equipped unitary biosafety authority conducting all assessments and making a decision on approvals.

· Biosafety authority delegating responsibility to technical authorities for testing and recommendations but retaining final authority.

· Biosafety Authority a focal point/clearing house but Competent Authority making decisions - as in Kenya

Which model to adopt has implications for the degree of sub-regional integration.

3.3.6.4 Regional or sub-regional biosafety authority

· No harmonisation, each country adopting the Cartagena Protocol and/or AU model law into national law but doing its own testing, risk assessments and making decision independently.

· Regional Biosafety body providing information exchange to assist national activities.

· Harmonisation of field trials, testing for GMOs and risk assessment equivalent to CILSS system for pesticides made by one country could be used by another country to avoid unnecessary duplication. But each country would not be obliged to take the same decision as the country supplying the data. 

· Regional Biosafety Body taking a more proactive role in data exchange with the authority to demand data. (One barrier to harmonisation cited by contacts is refusal to provide nationally acquired data.)

· Full harmonisation of legislation (as in EU) with regional authority providing testing facilities, risk assessment by designated panels according to harmonised standards but leaving national authorities to make a decision. This might be most cost-effective in terms of resources but it is important to emphasise the need for a national opt-out provision. 

At the moment, regional harmonisation is in its infancy. It is noted for example that the Technical Advisory Committee of NEPAD’s ABNE had its inception meeting in February 2010. It is evident that there is a need for much guidance to national authorities from this and other initiatives and much further discussion between all parties to determine the way forward in harmonisation and for the nature of any regional biosafety body. It would be premature to make any conclusions on national capacity for enforcement of biosafety between progress is made in regional efforts.
3.3.10 The link between biotechnology & biosafety

There can be no biosafety without biotechnology.  For example, biotechnology for detecting trangenes in food and living organisms is essential determining for compliance with a regulatory regime. Any 'permissive' regime based on labelling or a regime that recognises consumers' rights to information will make similar demands on biotechnology.

However, if GMOs or GMO products enter a country through informal cross-border trade or by pollen in the wind, the cost-effectiveness of regulation backed by technology must be questioned. In this context must be placed policies towards food aid. Is it justified to insist that e.g. feed or food maize for consumption in a crisis be milled before shipment if it is supplied by a country that does separate GM and ordinary grain or label GM grain? An assumption is made that local biodiversity may be harmed because farmers will plant some of the grain as seed for their own crops.

This emphasises the need for seed banks to conserve local crop varieties physically and in terms of IP, another essential component of biotechnology.

Attention is drawn to the presence on the market of several West. African countries of cooking oil (maize, soya) 'packaged in France' that is labelled as having GM content. (Frontispiece.)
3.3.11 Risk analysis/risk assessment

The other crucial technology underlying biotechnology is risk analysis/risk assessment. Capacity for risk analysis is absolutely essential for any system properly to assess and approve GMOs for release into the environment. It is also essential before any ‘natural’ alien species such as freshwater fish or crustacea are introduced into aquatic environments. Notes on risk analysis and risk assessment are provided in Annex 4. Key points to note here are:

· Risk analysis consists of risk assessment, risk management and risk communication.

· Risk assessment as the scientific core of risk analysis but there is a debate in Africa as to what is ‘science’, i.e. whether socio-economc factors should be considered in risk assessment. 

· Risk management as an essential step towards, but separate from decision-making. Policies differ as to who should do risk management, i.e. whether it should be done separately from risk assessment. 

3.3.12 IP rights in biotechnology as affecting GMOs in Africa

3.3.12.1 IP in biotechnology as a very complex issue

Intellectual property law involved in biotechnology and indeed in any matter of rights natural resources is an extremely complex issue. The High Level Panel on Biosafety refers to the 'IP maze' (AU/NEPAD, 2008). It is only possible to present a summary of the subject in the context of this study but which nonetheless points to some future directions of strategy for biotechnology. As background a few major issues are outlined before a more detailed treatment.

At the heart of the issue is the apparent conflict of access rights (Article 15) and benefit-sharing arrangements (Article 19) under the CBD with TRIPS which appears to allow exploitation of natural resources in countries that do not have IP protection of natural resources. This makes discoveries (by bioprospecting) of useful organisms, genes, enzymes, etc. vulnerable to 'biopiracy'. It also affects farmers and/or breeders rights to traditional plant varieties and animal breeds and to GMOs which are developed in or for developing countries. It also brings in the issue of sustainable means of conserving natural resources in situ with seed banks, microbial collections, etc. (see above)

3.3.12.2 Should GMOs be seen as private/public goods?

On the positive side, however, there has been a shift in attitude towards ownership of GMOs developed for developing countries. Whereas the first generation of GMOs developed for temperate countries were clearly the private IP of the biotechnology companies, most recent GMO development in south for food production has been publicly funded (AGRIFOR Consult, 2005) with funding from charitable foundations (e.g. Gates) as well as national and international development agencies. (It must be acknowledged that ‘donation’ of commercially developed genes may be facilitated by licensing fees obtained from their use in the developed world.)
3.3.12.3 Controversy over TRIPS and its application to biotechnology

TRIPS is probably the most controversial of WTO Agreements and some critic say that it is not relevant to trade regulation but is a means to circumvent the provisions of the CBD protecting the natural resources of a country from misappropriation by foreign parties. There are two issues at the heart of the matter: Article 27 of TRIPS; and Differences between the US patent system and most other countries, including European countries. 

It is to be noted that Article 27 uses the word 'may' as to possible exclusions. This does not prevent a WTO member choosing to patent potential excluded things and therefore (mis)appropriate living organisms or genes that have their origin in a country without a patent system (or sui generis system for plant varieties). Secondly, Article 27 uses the word 'invention' which is key to understanding the second issue. US patent law is based on the 'first to invent' principle and 'invention' ignores something already known and considered public goods but not formally protected. By contrast, the patent laws of European and other countries is based on first to file' principle. ‘Inventions’ as ideas cannot be patented. Furthermore, in Europe, things already discovered or known in public (‘prior art’) cannot be patented. 

3.3.12.4 Calls for reform of TRIPS

Because of the controversy, there were many calls for the reform of TRIPS to make it fairer to poorly-resourced countries and the EU among those with the strongest support for reform. There was hope that the DOHA-round of WTO negotiations would seriously consider reform. Instead, the Doha Declaration announced the transitional period for least developed country WTO members to implement the majority of TRIPS provisions would be extended from 2005 until 2013.

3.3.12.5 Shifts in concept of IP

As mentioned above, however, there has been a shift in concepts of IP ownership regarding resources for the south. Most genes remain privately patented but the new concept is a 'protected technology commons' for south (AGRIFOR Consult, 2005). There have been IP difficulties in developing new GM crop varieties (e.g. golden rice) within the CGIAR system. For example, provide companies are able to obtain germplasm generated by the CGIAR system and then market modified varieties under patent so profits go back to the private companies, without any compensation to developers (or country of origin) of the previous variety. (AGRIFOR Consult, 2005).

Some examples of initiatives to overcome these problems are:

· African Agricultural Technology Foundation (AATF) [DFID, Rockerfeller Foundation, USAID] (Seal et al. 2008) 

· ISAAA AfriCentre (http://africentre.isaaa.org/
· Public Intellectual Resource for Agriculture (PIPRA) [Very wide support and membership from universities and public foundations worldwide]

http://www.pipra.org/about/ 

· BIOS = equivalent to Linux

http://www.patentlens.net/daisy/bios/169/version/live/part/4/data 

3.3.12.5 Other IP initiatives

Additionally, the development community has sponsored local initiatives to patent such things as herbal medicines where the appropriate legal system exists (e.g. India). The fact remains, however, that many African countries have only a rudimentary or obsolete patent system if any and may lack laws to protect plant varieties. 

In 2008 the UN initiated consultations on a ‘roadmap to curb biopiracy’ (SciDev Net, 2010). Serious attention to training in IP for scientists and jurists among developing countries including staff of CGIAR centres is recommended in several studies including the influential ‘Guidelines’ report (AFRIFOR Consult 2005) This is supported by this study.

3.3.13  Biosafety in aquatic systems

So far all the consideration on biosafety has been on GMOs (crops) in land-based systems. As Section 3.2.3 shows, aquatic biotechnology is in its infancy in West Africa and as far as is known there are no plans to introduce GM fish or crustacea in the region. However, any introduced non-GM aquatic species pose risk to the environment if they escape from ponds or caged environment as seems inevitable eventually. It is well known that alien species are much more invasive an destructive of habitats in aquatic than in terrestrial systems. (Black & Kireeva, 2010).

3.4  Dissemination of outcomes of the study
3.4.1  Workshop for stakeholders proposed in TOR
One of the objectives of the study was to propose a Workshop on Biotechnology at which the findings of the study would be presented to relevant parties for discussion, especially the required ‘Strategy for Biotechnology’. According to the TOR, the recommendations of this study were to include proposals on the scope of the workshop, participants and funding (not included in the funding of this study), for the Commission to take up as they saw fit.

In the event, this idea has been somewhat superseded by the reality of the 14th International Biotechnology Symposium and Exhibition (14th IBS), which will be held in Rimini (Italy) on September 14 -18, 2010 (www.ibs2010.org). The last day of this Symposium will include a Round Table entitled “International Research Policies” chaired by the Organization for Economic Co-operation and Development (OECD). 

The aim of 14th IBS is to explore the advances, frontiers and applications of the main biotechnology domains for a healthier and more sustainable future and a knowledge-based bio-economy all over the world, and in particular in the developing Countries. The main objective of the Round Table “International Research Policies” is to show that the Governments, research institutions and industry need to step in and invest in biotech research and development tailored towards products that can help developing countries and assist these nations in building the capacity to benefit from bio-innovation.

It has already been arranged that there will be a paper delivered at the above mentioned Round Table on the present study, by one of the team or a biotechnology specialist from one of ECART’s members. This would surely provide a robust contribution to the discussion within the Round table mentioned above which will also see the active participation of Professor Ousmane Koita from the University of Bamako (Mali), one of the study’s principal partners, with a talk on the production of vaccines in West and Central Africa for children’s diseases.  It will also be an excellent opportunity to disseminate the main results of this Biotechnology Study towards the several relevant stakeholders, i.e., Governmental institutions, International industries, and academics, brought to the 14th IBS by the main and varied worldwide supporters of the event. 
3.4.2  Added value for dissemination of outcome of this study

In addition, the 14thIBS would represent an interesting opportunity for disseminating the results of the study towards the main DG Research offices of the European Commission (e.g., Health, KBBE and -very probably- Environment Directorates), which will actively participate in the event by five officers by coordinating some satellite events dedicated to the presentation of the 2010 RTD grant opportunities in all biotech domains offered by the 7th European Framework Program (FP7) and participate in the related brokerage meetings (aimed at developing dedicated public-private partnerships interested in applying to them), coordinated by the different technology platforms.

It is also recognised that several different approaches are needed to counter the criticism of previous initiatives on biotechnology (Eicher et al., 2006; Makinde, et al., 2008) and that the EU cannot be and should not be the only donor even if a coherent strategy towards biotechnology is developed. AGRINATURA (formerly ECART-EEIG) is currently engaged in a dialogue with the various donors about the continuation of activities in this subject area.
4. CONCLUSIONS
4.1  Geographic focus of this study

Although background to the study was the request for information on biotechnology in developing countries, the TOR specifically focus on Africa and indeed on West Africa. Consequently, all the observations, conclusions and recommendations concern the status of and future prospects for biotechnology in West Africa. The technological, socio-economic and socio-legal situations in other regions of the developing world are too disparate to have been considered within the scope and timeframe of this project. [2.3]
4.2  Issues of cross-cutting over the four domains of biotechnology

1. Rigid divisions between the four domains of biotechnology should not be made where there are obvious linkages, e.g. utilisation of agricultural residues in fermentation but also the following cases of integration between green and white biotechnology domains [3.2.5]:  
a) the selection, amelioration and development of energy crops tailored for growing in arid or non-cultivated areas of West Africa,

b) selection, amelioration and preparation of autochthonous plants able to produce tailored biochemicals and biomaterials for the pharmaceutical, cosmetic and/or chemical industry 

c) selection of local plants from polluted industrial or mining areas with an improved ability to remove heavy metals and organics from contaminated soils, sites and wastewaters (phyto- and rhizoremediation).

2. The concept of Centres of Excellence being pursued by some regional and sub-regional programmes of coordination and harmonisation requires some care in its application in order to take account of national sensitivities and the work of the CGIAR centres. Criteria on which such centres are adopted (e.g. crop specialisation or degree of sophistication of facilities) needs evaluation. [3.2.14 inter alia]
3. This applies particularly to the further development of WABNet (now based in Dakar); at the moment this is only a biotechnology network. An equivalent to the BecA Hub should be developed but not CGIAR-based but as a laboratory complex/ centre for training with. Support from EU will be needed and this will give the EU a strong visibility to the EU. 

4. If the decision to label some centres is taken, a complementary strategy must be elaborated by EC towards the other centres that do not satisfy the criteria of excellence.

5. If the decision not to label some institutions as Centres of Excellence is taken, this will maintain the current dynamic of competition between existing centres, which is a driving force for improving quality. But caution must be taken not to encourage extreme competition that would restrict a frank collaboration between these centres. 

4.3 Green Biotechnologies
1. The constraints TO green biotechnology were discussed and recognised as:

· Lack of access to finance

· Poorly updated laboratory equipments and maintenance, centres for sharing conservation and typing facilities(plants and microorganism),  distribution and access to reagents 

· Lack of manpower, particularly well trained young scientists

· Very poor transfer of technology to farmers and other users

· Poor information exchange

· Lack of appropriate biotechnology for food/industrial crops

· Unfavourable start with domination by multinational biotech companies not focussing on needs of developing world [3.2.1.3]
2. Green Biotechnology research still requires substantial investments in West-Africa. Green biotechnologies should be better evaluated and deployed (marker assisted selection, biotechnology tools for conservation, genetic characterization of natural crops microorganisms and for conservation and use of biodiversity, plant and microorganism genomics), as applied to crops and related pest and diseases of agronomic and economical interests (rice, cassava, sorghum, etc). Particular attention should be paid in the global context of climate change to new emerging plant diseases that are causing dramatic yield losses and represent serious threats to food security in the region (e.g. Xanthomonas wilt of banana, rice bacterial leaf streak/blight ).[3.2.1.4]
3. Biotechnology should be part of integrated agricultural R&D programs and complement and not replace conventional breeding and/or integrated management of crops. 

4. To build credibility and social acceptance of agricultural biotechnology and to ensure that it contributes to civil/social needs, permanent contacts (and contracts) are needed between all stakeholders (scientists, public research, citizens). Evidence is emerging of growing social acceptability of biotechnology, particularly GMOs, provided the risks are understood and managed. [3.3.2.3]
5. The development of green biotechnologies should be strongly linked with strategies for their dissemination through extension services linked with participatory crop improvement and management programs. This requires greater involvement of governments, institutional support, research institutions, role of the media and communities. It will also require investments in human capital and in-country capacity building. 

4.4  White BiotechnologIES

1. The countries visited have a vast agricultural resource base for alternatives for bioenergy and industrial biotechnology. Production of value-added by-products serves to expand a bio-based economy, offering substitutes for petroleum-based products. However, in such countries biomass is currently a significant source of energy with materials used only locally in traditional processes and used inefficiently, with very few higher value-added product markets. Bio-based renewable resources can be feed stocks for many new and growing chemical and textile industries, while also stimulating rural development, job creation and GHG reduction. [3.2.2.1]
2. The implementation of “White Biotechnology” practices and technologies on the exploitation of such local natural resources in West Africa would permit the local countries to face better their needs of affordable fuels and energy, and a more sustainable and competitive chemical, textile and energy industry. It would create at the same time, new economical drivers, new opportunities for existing farmers and SMEs along with the basis for a local sustainable industrial development and a bio-based economy. [3.2.2.2]
3. To achieve such results it is necessary to innovate, integrate and align the strategy of all the main sectors of the local economy, from the primary production, to transformation and processing and then to distribution. In particular, it is necessary to develop R&D political and financing strategies addressed to:    

· implement the technology currently adopted locally for the production of first generation bioethanol from sugar and/or starch-based feed stocks with the pre-treatment unit for lignocellulosic biomass; this together with the adopton bioethanol producing microbes fermenting C-5 sugars occurring in the obtained lignocellulosic hydrolysates. This is to permit production of bioethanol from the large variety of local non-food lignocellulosic biomass and, in turn, to increase the potential and the sustainability of the local production of ethanol. The innovation mentioned would require a three-year R&D activity followed by two years for its transfer on the larger scale and full integration to the existing first generation bioethanol producing technology. The establishment of the implemented technology would be facilitated by the relevant knowledge already existing and under development in Europe.  
· integrate the processes currently adopted for the production of bioethanol and biodiesel from dedicated biomasses with new operational units dedicated to exploit the leftover material they are generating with its transformation into fine chemicals (i.e., antioxidants, phytochemicals, etc.), fibres and other biomaterials, biogas or, after composting, fertilizers (biorefinery concept). This would require a three-year R&D activity followed by two years for the knowhow transfer on a larger scale. The relevant knowledge already existing and under development in Europe in the area of biorefinery would be much useful for sustaining such innovative processes.
· improve and extend the use of wastes and surplus of the local agriculture and by-products and wastes of the local food processing industry in the integrated production of fine chemicals, biomaterials and biofuels (biorefinery concept).  This would permit the conversion of a number of quite unstable and highly environmentally impacting matrices into value added products, new job and market opportunities. The establishment of innovation would require a four-year R&D activity followed by two years for the knowhow transfer and assessment on a larger scale. The relevant knowledge already existing and under development in Europe in the biorefinery sector would be very useful for favour the establishment of biorefineries in West Africa.
· obtain and exploit on large scale new robust microbes and/or plants from local terrestrial and aquatic environments able to synthesize new fine chemicals, antibiotics and/or biomaterials. This would require a five-year R&D activity followed by two years for knowhow transfer on the larger scale.

· replace conventional catalysts adopted in processes of the local chemical and textile industry with enzymes and microbes (possibly obtained from local environmental sources), to reduce the production of waste and of secondary products, the energy consumption and the use of solvents, thus improving remarkably the overall environmental sustainability of the local chemical and textile industries. This would require a four-year R&D activity followed by two years for the knowhow transfer on the larger scale.

· improve and extend the dispose of local urban and industrial organic wastes via their anaerobic digestion (under humid or solid phase conditions) in centralized but also in farmer-scale local facilities, with the production of biogas (to be exploited in the in situ production of electricity or heat) and organic fertilizers. This would require a three years of pilot scale activities. The relevant knowledge already existing in Europe would be very useful for the final establishment of the technology in the Region. 
· obtain (from local contaminated areas) robust microbes and/or plants able to biodegrade organic pollutants or to bioaccumulate heavy metals ; exploit them in situ or ex situ for sustainable bioremediation of wastewaters and  contaminated industrial and mining areas. This would require a 4 years R&D activity followed by 2 years for the know how transfer on the larger scale [3.2.2.3]
4. West Africa has great potential for implementing the above recommended priorities. However, a number of measures addressed to promote capacity building, policy, finance for boosting locally the “white biotechnology” R&D priorities and technology transfer mentioned above should be put on practice along at least the following strategies:
· to increase the cohesion between local and regional research programmes and Integrate biobased compounds and bioenergy into national development strategies in agriculture, forest conservation and sustainable and biobased industry, etc;

· to increase local investments. Train the finance and banking sectors on the risks/rewards of financing white biotechnology projects, through pilot projects and programs that minimize initial investment risks;

· to increase training and therefore the suitability of local qualified R&D personnel, particularly at the MSc and PhD levels;

· to develop IP policies that provide incentives for commercialization;

· to improve the overall confidence in West African governments from foreign investors. Train policymakers on policies and programmes for accelerating adoption of white biotechnology strategies and tools by small landholders;

· to improve locally entrepreneurial and technology transfer skills and mechanisms;

· to face and mitigate constraints due to local consumer perceptions. Conduct communications and outreach on biobased compounds and energy benefits/challenges.  [3.2.2.4]
4.5  BLUE BIOTECHNOLOGIES [3.2.3.1-3.2.3.4]
1. ‘Blue biotechnology’ is an emerging domain in West Africa with little coherence as compared to the other domains discussed in this report. Fisheries and aquaculture are well developed but there is little evidence of the application of biotechnology. In Senegal with the largest fisheries sector, the evolution and development of aquaculture and new biotechnologies applied to aquaculture is limited by strong commercial interests in fishing; consequently natural resources are under strong pressure.

2. Academic and educational organisations are taking the lead in R&D and there is a positive reaction to the prospect of future collaboration with the EU. Another positive indication is a good legislative base for protecting and conserving natural aquatic resources from untoward effects of introduced species which would be the basis for aquatic biotechnology (natural or genetically modified). 

3. Increased aquatic primary production could stimulate white biotechnology by the provision of raw materials for cosmetics and other products as well as increasing the supply of fish for consumption. However, there is a lack of laboratory capacity for the necessary research and very little experience of diffusion of scientific knowledge to producers and processors.

4. Another constraint is the lack of a full inventory of aquatic species together with knowledge of their genetics and potential to resist disease., 

5. It is necessary steps to develop strategies addressed to    

· develop and increase the application of modern extensive, semi-intensive, and where possible, intensive aquaculture techniques, with the cultivation of local species, suitable to increase the logical exploitation, mainly the internal water resources, often in a context of uncultivated lands. 

· improve the level of basic aquaculture and fishery technologies, with integrated systems, like the use of solar and biomass energy production that, for example in Senegal, is an evident limitation to any development project.

· develop and apply biotechnology to eutrophication in the natural and human-affected  contexts. The biomass that at the moment create a problem of organic pollution, the application of biotechnology and the creation of bio-reactors, using organic waste, could represent an important resource of energy and the solution of a diffused situation of pollution often related to the site of fish production.

· improve and extend the use of wastes and surplus of the local fishery production and wastes of the local food processing industry in the production of fine chemicals (cosmetics, oil); this would allow to convert such unstable and highly environmentally impacting activities into value added products, new job and market opportunities.

· create synergies with projects with green and white biotechnology to organize a sustainable energy system for an aquaculture model. 

· increase the control on the introduction of new species or modified species considering that at the moment there is a certain pressure, coming from some developed countries that already have these modified species (especially tilapia), to introduce new technology in general and also biotechnology applied to fisheries.

4.6 RED BIOTECHNOLOGIES

1. With the final goal of better human health, red biotechnologies bring a vast domain of tools and means to achieve the goal.[3.2.4.5]
2. Some social promotion is needed to promote the images of a local production of traditional medicines. Guaranties must also be evidenced in terms of quality control and efficacy of the medicines.

3. The possibilities of sequencing amino-acid chains open a better understanding of the emergent pathologies (flu, rickettsia, etc.) and the diagnoses (by avoiding the confusion of the pathogenic on the basis of symptoms). A better targeting of the pathologic agents and a better knowledge of its sensitivity to drugs, before treatment, allows a reduction of the medicinal pressure.

4. The development of innovative biotechnologies necessarily passes through a research phase. Due to specific pathologies such as malaria that are common in Africa and absent from Europe (already controlled or never observed) some specific research questions concern Africa. For this reason, these researches must be carried out in Africa, by African researchers.

5. The investments in sophisticated research on the red biotechnologies in West Africa must be made in recognition of the high risk incurred as to the favourable outcome of this research. The relationship between risk and feasibility is high; in other words, many researches are unlikely to lead to some application.

6. The decision to purchase equipment has to result from a thought process that envisages all the stages from the purchase to the end of its service life. It must be the object of coordination and compromise between three actors: the buyer, user, and maintenance technician. In health, the bio-medical engineer is the key actor, properly situated as an intermediary between the buyer and user. The training of users and maintenance technicians must be budgeted as additional costs during the purchase of strategic equipment. Any donor (e.g. EU) has to be careful to ensure that all these precautions are effectively taken.

7. Priority to human health in Africa remains infectious diseases. Three diseases are rightly recognized as priorities by WHO (malaria, AIDS and tuberculosis) but others, including diseases classified as ‘neglected’ (e.g. leishmaniosis, trypanosomiasis, filariosis, meningitis) shall also be subject of special attention.

8. Red biotechnologies are particularly successful in the diagnostic domain. Nevertheless, the diagnosis is an area where needs remain unsatisfied.

9. An improvement of the medical diagnosis, using red biotechnologies, needs the specific training of the medical doctors. Indeed, the consultant is the person who activates any diagnostic process. (Obviously, in countries in which the cost of diagnostics and medicines must be paid by the users, the economic power of the patient has to follow).

10. There is a need for studying the feasibility of a production of vaccines for human health in West Africa, with firstly local destination in the sub-region, although not exclusively.

11. Studies on GM mosquitoes is an area of research with great potential, but the perspectives of release GM mosquitoes into the wild are not being envisaged in the short term.

12. In matter of training, a distinction must be made firstly between initial education and in-service training, and secondly between, on the one hand, the two lines of research (in universities and other specialized institutes) and simple use on the other.

13. A label ‘Centres of Excellence in red biotechnologies’, awarded by the EC to a small number of centres is possible only if detailed reflection is upstream led and if unambiguous and transparent criteria are used to award this label. This label has to come along with an intervention capacity outside the borders of the state that hosts the centre —for example against an epidemic— which requires the prior establishment of interstate agreements, and financing interventions. (See comments above in 4.3)

14. The development of biotechnologies is definitively connected to the domain of biosafety. This is true for all the biotechnologies, but is particularly crucial for biotechnologies that target highly infectious pathogenic agents for humans (viruses, bacteria, parasites, etc.). Here the danger is not a probability but a certainty.

15. In addition, the link between biosafety (contamination as an adverse effect) and bio-terrorism (contamination as a goal) should be pointed out.

4.7 LEGAL ISSUES IN BIOTECHNOLOGY 

1. A comprehensive legal system covering biotechnology in Africa requires attention to a number of elements apart from biosafety per se, including ethics and human rights, socio-legal issues (perceptions of biotechnology and regulation), trade law and intellectual property law. [3.3.2.2]
2. There is an intimate link between biosafety and biotechnology in that biosafety cannot be achieved without biotechnology as well as the necessity of biosafety for biotechnology. A prime example is scientific inputs needed into risk analysis, specifically risk assessment. [3.3.10]
3. Risk assessment is at the heart of biosafety but the inclusion of socio-economic indicators of impact of biotechnology is a matter for debate (is ‘social and economic science actually ‘science’?). It is essential for place of ‘uncertainty’ in risk assessment to be properly appreciated by all involved parties, including decision-makers and politicians. [3.3.11]
4. Disparity of attitudes to biosafety and to biosafety laws, with in some countries adopted Biosafety Laws or Bills (‘projets de loi’) being viewed as allowing opportunities for informed regulation, in others viewed with suspicion as giving green light to flood of GMOs against wishes of the public. [3.3.2.3]
5. Therefore before regional harmonisation can proceed, there must be consensus achieved on purpose of biosafety. The African Model Law on Biosafety could be instrumental in providing a framework for primary law but in its present legal form it is too prescriptive, embodying some legal concepts adopted from Europe that may not be appropriate. The ‘rigour’ with which international frameworks are adopted by nations is in many ways subject to local legal culture and norms. Therefore, a framework in the form of guidelines or directive might be more appropriate. With secondary legislation, there is much more opportunity for commonality of content within a harmonised system, since regulations are more technical than legal in nature. [3.3.4]
6. Whether or not a consensus will be reached on these issues will have a major impact on success of sought-for sub-regional harmonisation and the achievement of national enforcement capacity for biosafety. [3.3.6]
7. Achieving a fair outcome for farmers and plant breeders in Africa over IP rights is fraught with difficulties because of the conflict between CBD on the one hand and TRIPS on the other. However, several initiatives are in train to overcome these difficulties. [3.3.12]
5.
 Recommendations on APPROACHES TO Biotechnologies in Africa

5.1  Dispelling some myths and misconceptions
1. It is necessary to recognise that there are many non-controversial aspects of biotechnology that could be of great benefit to African food producers and consumers apart from genetically modified organisms (GMOs). Whereas Bt cotton currently occupies the greatest area devoted to GM crops, there should be recognition that many crop varieties for food currently being developed (or being envisaged) in Africa are the product of public initiatives or private/public partnerships and are intended to improve food security and/or nutritional content; there is likely to be little impact on European markets or  European consumers.  

2. Several of the Study’s African interlocutors had interpreted events in Europe as the EU banning GM food whereas in fact they were referring to the stringent labelling requirements. 

3. Whereas food labelling to indicate GM content may be necessary in Africa to satisfy equivalent consumer demands, the EU labelling regime cannot simply be copied. The same applies to GMO approvals. (Too many layers. Africa needs a system ignoring EU politics – Wambugu, Africa Harvest.).

4. EU Delegations in African countries/sub-regions should be sensitised to these policy issues in biotechnology and informed/involved in ongoing initiatives.

5. A separate study is recommended to examine in detail societal and ethical issues relating to biotechnologies, particularly GMOs, (beyond the scope of the present study).

5.2  Green biotechnology
1. The European Community should facilitate effective mechanisms for South-South collaboration (i.e. through biotechnologies platforms, sharing skills and knowledge with other countries in the region), provide wide access to information, ensure access to new technologies in a fair and economically profitable way. The European community should play a major role in supporting West-African countries by providing funding to support these activities, also by facilitating the regional and international cooperation through support to Biotechnology centres and by promoting partnerships with EU and their key institutions (i.e. AGRINATURA-EEIG/AIRD/ANR, etc.).

2. However, several issues should be evaluated further before strategic decisions are made:

· useful research versus fundamental research – important for making recommendations ?

· Status of genetically engineered products for tropical agriculture exports (laws compatible with those of EU, GMO detection?) and at the regional level.

· What about the regulation importation of engineered food products from EU to West African countries? Is the EU exporting what Europeans were reluctant to consume, a paradox? (See Frontispiece)

· CGIAR role in developing biotechnology with NARS (i.e. BecA, IITA Nigeria, Africa Rice, ICRISAT):
· Positive aspects: arrangements through CG centres for the acquisition of equipments /reagents, NARS benefit from the biotechnology training given by CGs: CG scientists assist scientists from the NARS in biotechnology research, supplies services in germplasm characterization, marker-assisted selection, transcriptome platforms, sequencing facilities
· Weakness: focus on mandate crops in particular regions of Africa where the crops are not of special interest restricts collaboration with NARS as well as the way the projects are elaborated (grants to the CGIAR and not towards the NARS) but on going changes in the CGIAR system  (Mega Programmes) might promote more collaboration with the NARS.  Joint proposals are encouraged but often funds are not reaching NARS. Do they really assist in the formulation of biosafety guidelines? 

2. Reinforce NARS role in developing regional and local biotechnology capacities hosting CGIAR, advanced research institutions partners (ie example of NARO in Uganda): includes all the positive aspects listed above and avoiding weaknesses, pose the problem of capacity building in a long term goal.
3. Examples of possible concrete actions are given in the box below.

	Suggested concrete actions for Green Biotechnology

	

	· Development of biotechnological applications for improving tolerance to biotic stress: from the field to the lab and vice-versa

	· Development of detection methods for plant pests and pathogens in West-Africa (major staple crops, cassava, yam, potato, rice, maize, sorghum, banana…)

	· Mining genomics information of plant pathogens to understand genetic basis of genotypes and its application for breeding for sustainable plant production in Africa (cassava, rice, banana, tomato, bean, sugarcane, cabbage, wheat, maize…)

	· Assessing impact /effect of environmental change on the occurrence and distribution of new emerging pests and diseases and other possible stresses on major staple food crops in Africa

	· Development of markers and  biotechnological tools for GMOs detection in West-Africa

	· Development and optimization of methods to maintain plant and related microorganism bioversity (in West Africa)

	· Innovative biotechnology for vaccine production using food crops

	· Develop support for marker assisted selection for resistance to biotic stresses, GMOs detection

	

	General

	· Consolidate alliances with Europe in the field of agriculture in West-Africa 

	· Promoting global and regional cooperation (in Africa) to accelerate knowledge transfer on :

	· Biotic stress tolerance of major staple food crops 

	· GMOs detection

	· Link biotic and abiotic stress tolerance research 

	· Supporting governance in agricultural biotechnologies research and establishment of centers of excellence in West-Africa

	· From the lab to the field: support specific dissemination action to potential users (farmers, civil society)

	· Support AFRICA-nets (ex networking activities on GMOs detection)

	

	Training

	· Support PhD programs (European fellowship program  in Africa /Europe) and support integration program in the country of origin 

	· Support development of “young research” team and international networking laboratories (Africa/Europe)


5.3  White biotechnology
1.
The European Commission should engage with scientific/technology R&D in Africa, and financial support is essential to ensure the success of the white biotechnological R&D priorities discussed above. In particular the establishment of local biorefineries exploiting local lignocellulosic biomasses and agrofood industry by-products and wastes with the production of biobased compounds and fuels is needed. This could be accomplished within the framework of dedicated small scale collaborative R&D projects involving experienced partners from EU and West Africa. Indded, a close cooperation between academics/SMEs involved in the development of the innovation in the biorefinery area in Europe and qualified West Africa reserchers would guarantee the successful implementation of the biorefinery concept on local non food biomass feedstocks. 
2. Other priorities which require lower and only local R&D and IP development, could be implemented through INCO-like projects or EU projects supporting the transfer and local implementation of technologies already well established and assessed in Europe. Examples include:

· the large scale adoption of anaerobic digestion facilities for converting local organic wastes in biogas for heat and electricity production

· the large scale adoption of techniques for the microbial- and/or phytoremediation of contaminated matrices, mining and industrial sites and waste waters, etc., 

3. Finally, any EU projects, like Marie-Curie actions, addressed to boost West Africa young scientists/engineers training in Europe would surely provide great benefit to the solid and sound implementation of White Biotechnology and the knowledge-based ‘Bio-Economy’ in the sub-region.
5.4  Blue Biotechnology
1. It is recognised that Blue Biotechnology may be at an earlier stage of development than some of the other domains of biotechnology in this sub-region. Therefore a more fundamental means of support from the EU is required. To pursue the objectives given in Section 4.5 it is important to underline that only by increasing knowledge it is possible to understand the correct approach to this delicate sector and comprehend the great opportunity to develop biotechnology in the field of aquatic organisms, agriculture, health and industry.  For this reason the priority is develop and increase good educational and formation programs in the State Universities or other research organizations and laboratories, present in the countries, and facilitate collaborations between them. 
2. The second level is the training of technicians that could apply and distribute these technologies and facilitate their application in the different sectors. The African excellence centre could give a good level of warranty for positive feedback and it is important to concentrate the efforts on these centres of references, with funding limited to highest quality projects, and avoid helping a great number of projects without, at the end, consistent practical results. 

3. The first step of a new age of collaborations then would be to provide incentives for a constructive cooperation between the European aquaculture and fishery research centres and the African Centres of Research Excellence, promoting programmes of exchange, of PhD and Master students and technicians between developing countries and Europe.  

5.5  Red Biotechnology
1. The European Commission, should firstly recognise the components of Red Biotechnology (e.g. all molecular biology techniques, ELISA, PCR, nucleic acid- and aminoacid-sequencing, immunoassay kit diagnostic test, bioinformatics, cell and tissue cultures, GMO) and those partially covered by these biotechnologies (e.g. telemedicine, medical imaging, nanotechnology, purely chemical processes, good laboratory practices, biosafety and bioethics). 

2. Secondly, a clear distinction must be stated between research and utilisation. These two areas are in reciprocal interactions, like two mirrors, but they are distinct, especially in the realm of Red Biotechnology.

3. The European Commission should an international symposium, organized in a West African country, and specifically targeting the red biotechnologies, would help to promote the significance and vocabulary of biotechnologies among the actors in the health sector. The choice of a Francophone West African country would be logical, due to obvious need in these countries. Depending on its success, the symposium could be repeated, perhaps in an Anglophone country.

4. Investment in a perspective of development assistance to countries in West Africa must exclude the sophisticated biotechnologies, implemented by "turnkey" projects. They must also be particularly reliable, as far as they are generally used without alternatives (by filling a gap or by substituting itself for an already existing technique).

5. In a long term, the European Commission should promote the emergence of a sector of companies (which does not really exist or does not take the risk of investing) strongly connected to the sector of research (which already exists) to establish a continuum in red biotechnologies between research and development.
6. The involvement of the EU in the Global Fund against Malaria, AIDS and tuberculosis, already real, should be strengthened according to current means od support.

7. To help in providing new drugs and vaccine that are needed in Africa, the EU should strengthen its involvement in the European & Developing Countries Clinical Trials Partnership (EDCTP) or similar structures that are dedicated to clinical trials in developing countries.

8. The EU should support the development the of African regional and national systems allowing the recording and of pharmaceutical products launched on the market. It has to appeal to technical skills and appropriate regulatory measures, as well as in the implementation of independent infrastructures allowing the respect for the procedures (harmlessness of the products, quality control, check of the specifications, etc.) for vaccine, antivenomous serum, or drugs.

9. The EU must also sustain local technological capacities intended for the pre-clinical stages (identification of active ingredients, toxicity testing, absorption qualities, etc.).

10. The EU can stimulate some research/accompaniment on the GM mosquitoes, in particular with an approach of social sciences centred on the acceptability by the populations. The countries of western and central Africa, which are sub-regions of the world of stronger malarial endemy, have to be the object of a particular attention.

11. The issue of centres of excellence should not be treated only for the red biotechnologies, but it must be treated globally for all the biotechnologies.

12. Alternatively to the designation of centre of excellence, the EU can financially support a sub-regional cooperation within Africa, through networks of excellence (NoE) in Africa as done in Europe (e.g. EVIMALAR or the former BIOMALPAR) with specificities being developed in participating institutions, fostering collaboration, scientific exchange mobility, PhDs and scientific fellowships. The coordination of such a NoE may be reserved to prominent African researcher. The teams involved might be from Africa or Europe.

13. The EU can bring a financial assistance to AfBSA (African Biological Safety Association) provided that Europeans are more present and more visible.

5.6 Legal/ Policy issues
1.  There are many policy and legal issues still to be decided within the West African countries that were included study and some of these issues must be resolved before there can be significant progress towards regional harmonization of biosafety and other legal aspects of biotechnology. 

2. Policy support and support for legislative and regulatory initiatives should be provided in the following areas at both national, regional (African) and sub-regional level:

A.  Ethics and human rights

· Recognition of rights to information

· Recognise ethical issues over food and commodity miles

· Recognise importance of uncertainty in risk assessment

· Consider whether RA and RM policy applicable on practical grounds

· PIC, respect for privacy of data

· Recognising right to handle Jatropa safely by being provided with appropriate information and protection.
B.  Socio-legal issues

· In national biosafety law, the issue of allowing GMO communities  to declare themselves ‘GMO’ free must be carefully examined. Choice should be allowed on a voluntary/cooperative basis but this must restrict the right of individual farmers or food processors to grow GM crops within the provisions of the law.

C.  Biosafety legislation

· Support a move away from a Model Law as too prescriptive the development of Guidelines or Directives for biosafety legislation and allowing more choice according to national norms

· Move away from model law towards guidelines. Support for administrators and jurists to prepare instructions and to jurists to understand technical issues (encouraging feedback between instructions and legal text)

· Consensus needed on purpose of the law in order to facilitate regional harmonisation, given disparity of socio-legal conditions

· Support for development and models for harmonisation

· Recognising that the EU labelling regime is too complicated and stringent for Africa, support for an appropriate regional system

· EU as ‘observer’ at sub-regional for a on biosafety such as CEDEAO.

D.  Intellectual property law

· Support initiatives to make IP in natural resources and biotechnology fairer for developing countries

· Support training in IP for scientists and jurists.

5.7  dissemination of outcomes of the study
1. Participation in the Round Table entitled “International Research Policies” as part of the 14th International Biotechnology Symposium and Exhibition (14th IBS), in September, 2010 should be encouraged and supported by the European Commission as part of the intended dissemination of the outcome of this study. (There will be a paper presented on the Study and also a paper from one of the study’s principle contacts in West Africa.) 

2. It is recommended that selected partners in West Africa be funded to attend the week-long event through the provision of registration fees, airfares and daily subsistence allowance. Estimated cost for each participants is €1500 including registration, per diem and airfares. This is on the assumption of attendance only at the one-day Round Table and not the whole Symposium (five days).

3. A representative of the Contractor should be supported to make the presentation on this Study.

4. The European Commission may need to identify a cadre of biotechnology and biosafety specialists (both European and their African interlocutors) to represent it at various project planning meetings with other donors, conferences and other fora. This could take the form of, for example, an ‘”expert EU/African advisory group”.
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7. INTERNATIONAL AND NATIONAL LEGAL INSTRUMENTS CITED

International legal instruments and regional biosafety frameworks
	Title
	Acronym
	Year*
	Organisation responsible

	Convention on Biological Diversity
	CBD
	2000
	United Nations Environment Programme

	Cartagena Protocol on Biosafety
	-
	
	United Nations Environment Programme

	International Plant Protection Convention
	IPPC
	1997
	Food and Agricultural Organisation

	Vienna Convention on the Law of Treaties
	
	1969
	United Nations

	Agreement on the Application of Sanitary and Phytosanitary Measures
	SPS
	1995
	World Trade Organisation

	Agreement on Technical Barriers to Trade
	TBT
	1995
	World Trade Organisation

	Trade Related Intellectual Property Rights
	TRIPS
	1995
	World Trade Organisation

	Århus Convention on Access to Information, Public Participation in Decision-Making and Access to Justice in Environmental Matters
	Århus
	1998
	United Nations Economic Commission for Europe

	International Convention on the Protection of New Varieties of Plants
	UPOV 1991
	1991 (amended)
	International Union for the Protection of New Varieties of Plants 

	Revised African Model Law on Biosafety (Draft)
	-
	2008
	African Union

	Framework Convention on Biosafety Introducing a Common Biosafety Regulation for the Prevention of

Biotechnological Risks
	-
	2006
	CILSS


* Year of revision as appropriate

National Legal Instruments

	Country
	Year
	Title

	Kenya
	2009
	Biosafety Act

	Ghana (Bill)
	2005
	National Biosafety Bill

	Mali loi
	2008
	Loi Relative à la securité en Biotechnologie en République du Mali

	Mali
	2010
	Draft secondary legislation (texts d’application) 


Principle Legal Instruments of the European Union on GMOs (EC legislation)

	Regulation (EC) No 1829/2003 of the European Parliament and of the Council of 22 September 2003 on genetically modified food and feed and feed products produced from genetically modified organisms and amending Directive 2001/18/EC Directive 90/220/EEC, OJ L106, 17.4.2001, p.1

	Regulation (EC) No 1839/2003 of the European Parliament and of the Council of 22 September 2003 concerning the traceability and labelling of genetically modified organisms and the traceability of food

	Regulation (EC) No 258/97 of the European Parliament and of the Council of 27 January 1997 concerning novel foods and novel food ingredients

	Directive 2001/18/EC of the European Parliament and of the Council of 21 March 2001 on the deliberate release into the environment of genetically modified organisms and repealing Council
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BACKGROUND INFORMATION

Beneficiary country

The European Community and all ACP countries

Contracting Authority

The European Commission, represented by EuropeAid Co-operation Office

Relevant background

Extracts of “Life Sciences and Biotechnology: a strategy for Europe” (communication COM (2002)-27, Annex part: Action Plan)

“Europe’s responsibilities towards the developing world”

Agriculture

Action 25

	The Commission will in co-operation with Member States support:

a)
the redefining of national research towards an appropriate mix of traditional techniques and new technologies, based on priorities developed with local farmers. 

b)
the establishment of effective research partnerships between public and private research organisations in developing countries and in the EU, and the adequate capacity and infrastructure for developing countries to enter into such partnerships, in accordance with international commitments under the Conventions.

c)
sub-regional, regional and international organisations, in particular the International Agricultural Research Centres.
Implementer: Member States, Commission

Timeframe: 2002 onwards


Genetic resources

Action 26

	The Commission and the Member States will support the conservation and sustainable use of genetic resources in developing countries and their equitable sharing of benefits arising from their use by:

a)
supporting the development and enforcement of effective measures to conserve, to use on a sustainable way and to provide access to genetic resources and traditional knowledge, as well as to share equitably the benefit arising from them, including income generated by intellectual property protection. Support for local communities is vital to conserve indigenous knowledge and genetic resources.

b)
supporting the participation of delegates from developing countries in the negotiations of relevant International Conventions. 

c)
supporting measures to promote greater regional co-ordination in legislation to minimise disparities in access, benefits and also trade in products derived from genetic resources, in accordance with international commitments. 

Implementer: Member States, Commission

Timeframe: 2002 onwards


Health

Action 27

	The Commission and the Member States should work with the international community to concretise the commitment to research to combat HIV/AIDS, Malaria, TB and other main poverty-related diseases and also identify effective measures to support developing countries in establishing the structures needed to deploy a health policy.

Implementer: Member States, Commission

Timeframe: 2002 onwards


Responsible and careful use

Action 28

	The Commission should support:

a)
the safe and effective use of modern biotechnologies in developing countries, based on their autonomous choice and on their national development strategies.

b)
measures to increase the capacity of developing countries to assess and manage risk for man and the environment, under conditions prevailing in the country.

c)
the development of appropriate administrative, legislative and regulatory measures in the developing countries, for the proper implementation of the Cartagena Protocol.

d)
that international research on social, economical and environmental impacts are effectively adapted to take into account conditions prevailing in developing countries and that the findings are subsequently disseminated to them in an appropriate format.

e)
that the international regulatory requirements remain manageable by developing countries, so as not to impede their trade and production prospects.

Implementer: Commission

Timeframe: 2002 onwards


Current state of affairs in the relevant sector

1.4.1. Political context 

On January 23, 2002, the European Commission published a communication entitled “Life Sciences and Biotechnology: a strategy for Europe” (COM 2002-27) which was adopted by the EU Council and Parliament, the CES and the Committee of Regions. It presents in its “Action plan” a targeted objective on third countries (see Annex, actions 25-28)

In 2005, the European Commission ordered a study intended to provide elements of Guidelines for Green, White, Blue and Red Biotechnologies for the benefit of the developing countries. The consortium of consultants retained produced its report mid 2005.

In early 2006, France published the results of a sub-regional study Needs assessment to reinforce for capacity on biosecurity in West Africa. This evaluation identifies the principal needs as expressed by West African countries and their inter-governmental organisations as to the development and the implementation of their national strategies on biosecurity.

Lastly, in June 2006, on the request of the UEMOA, the World Bank carried out an identification mission for a support programme on biosecurity in West Africa. Simultaneously, a similar study was committed by CEDEAO/ECOWAS, with financial support from USAID and UNEP.

1.4.2. Scientific context

The Convention on Biological Diversity (CBD) defines biotechnology as “any technological application that uses biological systems, living organisms, or derivatives thereof, to make or to modify products or processes for specific use”. This definition implies that all applications that might impact on biological diversity are covered by the Convention, including specific modern molecular technology (e.g. genetic modification / GM) as well as traditional breeding technologies.

Biotechnology can be categorized into: 

Green biotechnologies as applied in agriculture and food production, 

Blue biotechnologies as applied on aquatic organisms, 

White biotechnologies for industrial processes, waste management and environment  remediation, and

Red biotechnologies in healthcare. 

 In the Annex 1 below, for each of these “biotechnologycolours” the main aspects relevant to developing countries are presented. These main subjects will have to be considered and addressed in preparation for the study.

1.4.3. Legislative dimension

Legislation should aim for the eventual adoption of harmonised regulations in the regions concerned and should aim for the establishment of a Biotechnology Regulatory Authority in each individual country, as well as a Regional Regulatory Coordination Committee (if not already established).  

This component should take into account the Convention on Biological Diversity and the Cartagena Protocol on Biosafety.

Related programmes and other donor activities:

As described under point 1.4.1, many programmes on Biosecurity are supported by donors' community, including private sector. A common entry point for all of these past and current initiatives is the development and the implementation of national strategies on Biosecurity. Developing countries and their regional organisation are confronted with an increasing amount of data and information among which they have more and more difficulties to define their own policies. On one hand they can benefit from all-inclusive program from donors while on the other hand they are asking for decision making tools. In such a context they are interested in the EC experience on how to deal with all the Biotechnologies' dimensions.

OBJECTIVE, PURPOSE & EXPECTED RESULTS

Overall objective

The overall objective of the project of which this contract will be a part is to allow the EC and its Member States to develop and implement a clear strategy on the use of biotechnologies in Developing Countries.

Purpose

DG Development (DG DEV) of the European Commission, in collaboration with DG Research (DG RTD), is engaged in a specific exercise aiming at writing a Strategic Paper about opportunities offered by biotechnologies for Developing Countries. The purpose of this contract is to carry out a compilation of available information and recommendations about all biotechnologies in order to support the European Commission in its policy formulation and to provide key elements to develop its strategy on the use of biotechnologies for the benefit of its partners in the developing countries. This study will capitalise on the actions and strategies already developed by the Member States and propose elements to develop a coherent EC strategy on this topic. The demand and needs expressed by our partners will be the main drivers of this exercise.

Results to be achieved by the Consultant

The Consultant is asked to produce and present the results of its study with Guidelines and any relevant data which can help EC Officials to develop a Strategic Paper, detailing the implementation of the COM 2002-27 with regard to developing countries, while considering the needs of poorest populations and the appropriate developments that biotechnologies could offer.

ASSUMPTIONS & RISKS

Assumptions underlying the project intervention

In the last two years many documents and studies have been produced in the field of biotechnologies. Compiling the latest developments and scientific results, the study will allow the European Commission to improve its policy work and develop a coherent strategy on this topic.

Risks

The quality of the study (and its usefulness) relies on the quality of the gathered expertise. Therefore the choice of experts is crucial. And the greatest difficulty lies in finding the right experts.

SCOPE OF THE WORK

General

The study entails the compilation of available information and recommendations about all biotechnologies in order to provide the EC with key elements to develop its strategy on the use of biotechnologies for the benefit of its partners in the developing countries. 

From a Supply side: This study will capitalise on the actions and strategies already developed by Member States and donors' community, and propose elements to allow the development of a coherent EC strategy on this topic. In addition, full attention will be given to the Agenda of the main Research institutions involved in the biotechnologies area.

From a Demand side: It is assumed that the study will include an in-depth analysis of the demand (needs and gaps to cover) expressed by developing countries (decision makers, final users…) and their regional organisations.

Specific activities

In order to accomplish the overall objective and reach the expected results listed under 2.2, the Consultant, among others things, will have to: 

Collect existing documents; 

Identify the “true” actors: different situation in different regions (public/private sectors);
Analyse both existing supply and demand from stakeholders (see point 4.1);

Identify targeted products, characteristics and potential future of the biotechnologies in developing countries;

Evaluate the back-up and support (qualitative and quantitative) already in place and accessible to beneficiaries;

Inventory of the constraints: laws, regulation, intellectual property, patents, social and cultural rules…

To this respect, the Consultant will plan:

2. Two missions to Brussels : 

i. at the beginning of the operation in order to clarify EC expectations, 

ii. at the end of the operation, to present the draft Study and prepare its final version, to discuss the feasibility of a workshop to present the preliminary results (see section below)

3. A specific mission to West Africa (CEDEAO/ECOWAS and UEMOA/WAEMU) of approx. 1 week to meet with the main stakeholders of on-going and foreseen initiatives.

4. Missions in developing countries, as needed, within the budgetary framework. On-going or past experiences developed in East Africa could be appreciated by field contacts: at least one mission of approx 4 days in Kenya, where most of the research institutions are represented, could be suggested when desk research identified gaps to cover. 

Specificities of other part of the Developing World could be identified and addressed through desk research and telecommunication if needed.

Particular attention should be given to ensuring the sustainability and dissemination of study results. The Consultant will keep in mind that these results must be relevant to the Strategic Paper (particularly focused on potential EU added value on this topic) and also be presented during an international workshop, with high visibility of EC financing of the project. 

The sole output to be permitted by the Consultant's study is the Strategic Paper about “Biotechnologies in Developing Countries – Knowledge and Recommendations”. 

A draft version of the Study will be submitted at the end of the 3rd month and sent for comments to the EC. The EC will have 15 days to react and its comments will be discussed at a meeting in Brussels. After that, the EC comments shall be integrated and the final version submitted at the end of the 4th month. Five draft and ten final versions of the Study shall be submitted as well as an electronic copy of each. It shall be written in English and be at least 20 pages and at the maximum 40 pages long. In addition to any necessary annexes, the complete bibliography used by the experts shall also be provided. A summary in French is to be provided.

The Consultant may have to present the results of this study at an International Stakeholders Workshop (WS). Should the EC so decide, it will inform the Consultant in due time and discuss to see whether some of the available man-days or contingency costs can be used to cover this action. This WS would be organised in Brussels with an aim of:

disseminating the results of the study,

emphasising the need for full cooperation from all authorities,

harmonising community and MS approaches

highlighting the importance of regulation and control on this topic.

The Consultant must also observe the latest Communication and Visibility Manual for EU External Actions concerning acknowledgement of EC financing of the project (see http://ec.europa.eu/europeaid/work/visibility/index_en.htm. 

Project management

Responsible body

The European Commission, EuropeAid Co-operation Offcie, unit C4 (AIDCO/C4), will be responsible for managing the contract.

Management structure

AIDCO C/4 (Centralised Operations) will sign the contract with the successful tenderer and will be the contact point for all administrative issues. The outputs to be delivered by the Consultant will be sent to AIDCO C/4 who is also in charge of officially approving the received documents and reports.

AIDCO C/4 will work in close coordination with DG DEV Unit B2 that oversees the implementation of the contract from the content point of view.

A steering group will be set up to follow up and oversee the work of the Consultant. It will be chaired by DG DEV/B2 and be composed of representatives from different structures, in particular AIDCO/E6 and RTD/E3. The steering group will be the technical contact for the Consultant inside the Contracting Authority.

Facilities to be provided by the Contracting Authority and/or other parties

The European Commission does not provide any facilities.

LOGISTICS AND TIMING

Location

The study will be mainly conducted as desk research, wherefore the team members will work from their home office, but will meet at regular intervals and as often as it is needed to write the final document. As described under 4.2, the experts will also participate in several missions that will lead them to Brussels, West Africa and possibly Kenya. The team leader is responsible for any specific organisation that the missions require.

Commencement date & Period of implementation

The intended commencement date is mid-September 2009 and the period of implementation of the contract will be four months from this date. Please refer to Articles 4 and 5 of the Special Conditions for the actual commencement date and period of implementation.

Indicative schedule:

	ITEMS
	Month 1
	Month 2 
	Month 3
	Month 4

	Mission to Brussels (experts)
(Kick-off with EC)
	
	
	
	
	
	

	Compilation of available information / desk research
	
	
	
	

	Missions to Africa (experts)
	
	
	
	

	Report writing
	
	
	
	

	Mission to Brussels (experts)
(Discuss draft report with EC)
	
	
	
	
	
	

	Reporting and possible WS
	
	
	
	
	
	


REQUIREMENTS

Personnel

Key experts

All experts who have a crucial role in implementing the contract are referred to as key experts.  The four biotechnological domains, even if they are somewhat overlapping, are extremely broad and varied, in respect both to the scientific discipline fields and the necessary competences. The experts should therefore come from Scientific institutions (researchers and/or academics) reflecting MS position, and have a real and good knowledge of the developing countries, and more particularly of Africa. Experts are supposed to provide a broad updated view from Europe and draw the clear demand from our partners from Developing countries.

A team of experts (from 3 to 5) should work for a total of 80 man-days. 

All experts should have a University degree in biological Sciences or equivalent completed by assessed education in biotechnologies. Their competences should be broad and they preferably have 10 years of experience in the traditional areas of biotechnologies as well as that of the modern molecular technologies. The team must also prove 10 years of experience in each of the following fields: biotechnologies, law and development. Taking into account the subject, the experts will be used to working together in a team, in order to ensure the consistency and the homogeneity of their results: to this end, it is foreseen that they have experience within a scientific grouping or association. The team of experts needs to have specific expertise in each of the four domains in a development context. In addition, one of the experts will have to be familiar with all the topics regarding regulations. 

Furthermore, these experts will have to work as a team and be able to call upon additional expertise from their home institutions to cover all aspects of the study. In addition, it is expected that experts either directly or through their home institutions belong to scientific networks opened to local Research Centres and decision makers from the South.

One of the experts will act as the “team leader” to coordinate and implement the respective expertise, as well as to bring completeness and homogeneity to the report. His/her experience in managing a team is real and he/she has already been involved in a drafting Strategic Paper exercise.
The working languages are English and French. All team members must have an excellent command of English and must at least be able to read documents and follow meetings in French. For the expert(s) working on West Africa, excellent knowledge of French is required.

Other experts

CVs for experts other than the key experts are not examined prior to the signature of the contract. They should not have been included in tenders.

The Consultant shall select and hire other experts as required according to the profiles identified in the Organisation & Methodology or these Terms of Reference. They must indicate clearly which profile they have so it is clear which fee rate in the budget breakdown will apply.  All experts must be independent and free from conflicts of interest in the responsibilities accorded to them.

The selection procedures used by the Consultant to select these other experts shall be transparent, and shall be based on pre-defined criteria, including professional qualifications, language skills and work experience. The findings of the selection panel shall be recorded. The selection of experts shall be subject to approval by the Contracting Authority.

Note that civil servants and other staff of the public administration of the beneficiary country cannot be recruited as experts, unless prior written approval has been obtained from the European Commission.

Support staff & backstopping

Backstopping and support staff costs must be included in the fee rates of the experts. 

Office accommodation

Office accommodation of a reasonable standard and of approximately 10 square metres for each expert working on the contract is to be provided by the Consultant.

The costs of the office accommodation are to be covered by the fee rates of the experts.

Facilities to be provided by the Consultant

The Consultant shall ensure that experts are adequately supported and equipped. In particular it shall ensure that there is sufficient administrative, secretarial and interpreting provision to enable experts to concentrate on their primary responsibilities. It must also transfer funds as necessary to support its activities under the contract and to ensure that its employees are paid regularly and in a timely fashion.

If the Consultant is a consortium, the arrangements should allow for the maximum flexibility in project implementation. Arrangements offering each consortium member a fixed percentage of the work to be undertaken under the contract should be avoided.

Equipment

No equipment is to be purchased on behalf of the Contracting Authority as part of this service contract or transferred to the Contracting Authority at the end of this contract. 

Incidental expenditure

The Provision for incidental expenditure covers the ancillary and exceptional eligible expenditure incurred under this contract. It cannot be used for costs which should be covered by the Consultant as part of its fee rates, as defined above. Its use is governed by the provisions in the General Conditions and the notes in Annex V of the contract. It covers:

· Travel costs and subsistence allowances for missions, outside the normal place of posting, to be undertaken as part of this contract. If applicable, indicate if the provision includes costs for environmental measures, for example C02 offsetting. 

The Provision for incidental expenditure for this contract is EUR 50,000. This amount must be included without modification in the Budget breakdown. 
Any subsistence allowances to be paid for missions undertaken as part of this contract must not exceed the per diem rates published on the Web site:

http://ec.europa.eu/europeaid/work/procedures/index_en.htm at the start of each such mission.

Expenditure verification

The Provision for expenditure verification relates to the fees of the auditor who has been charged with the expenditure verification of this contract in order to proceed with the payment of further pre-financing instalments if any and/or interim payments if any.

The Provision for expenditure verification for this contract is EUR 3,000. This amount must be included without modification in the Budget breakdown. 
This provision cannot be decreased but can be increased during the execution of the contract.

REPORTS

Reporting requirements

Please refer to Article 26 of the General Conditions. 

There must be a final report, a final invoice and the financial report accompanied by an expenditure verification report at the end of the period of implementation of the tasks. The draft final report must be submitted at least one month before the end of the period of implementation of the tasks. Note that these final reports are additional to any required in Section 0 of these Terms of Reference.

Each report shall consist of a narrative section and a financial section. The financial section must contain details of the time inputs of the experts, of the incidental expenditure and of the provision for expenditure verification. 

MONITORING AND EVALUATION

Definition of indicators

The Commission will monitor the implementation progress during the foreseen meetings and the timely reporting by the Consultant. The steering Group will regularly take stock of the study's main achievements during all the duration of the study. 
Special requirements

N.a.
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To be completed by the tenderer

Rationale

· Any comments on the Terms of reference of importance for the successful performance of activities, in particular its objectives and expected results, thus demonstrating the degree of understanding of the contract. 

· General/legal regulatory

· The multidisciplinary nature of the expert group gives the research a great opportunity to find the correct way to make recommendations and give a new developing strategy with the most important target to increase the autonomy of developing countries vis-à-vis biotechnologies, especially in sub-Saharian Africa.

· To underline that the suggested new technologies must have the priority to preserve the local natural environment, increase the knowledge of the applied biotechnology in developing countries and give more opportunity of local employment.

· The attitude to and therefore policy on biotechnology varies from country to country and from sector to sector. In some countries, the Convention on Biological Diversity (CBD) may be the dominant legal source; in others the Cartagena Protocol may rule, giving a different interpretation of the prominence of environmental protection.

· Although procedures for testing and approving biotechnology could be harmonised (with the possible formation of a Regional Regulatory Agency), each country should have the sovereign right to refuse any technology approved regionally. This is how ‘level playing field’ is interpreted in the general context of harmonisation as a beneficial outcome. The prospects for conventional technology should not be ignored.

· Intellectual Property (IP) law is important in this respect, particularly as national and regional regards attitudes to TRIPS.

·  Green biotechnology

· Biotechnology tools are widely available and range from tissue culture to molecular breeding and genetic engineering (including GMOs).This raises several key questions among them: what is the potential role of crop biotechnology for future food security needs in Africa? What priority should be given to future investments in biotechnology versus conventional plant breeding? Are long-term investments in agricultural biotechnology research needed in Africa and in which area? Who is the decision making person / governments / private sector / NGOs / corporation / stakeholders that will help to develop applied biotechnology, biosafety and regulations frameworks and research partnerships in Africa?

· In particular we would like to shed light on the status of GM crops and biosafety regulations in Africa and answer to the question: what are the countries that have or do not have biosafety policies and regulatory systems or, where a specific technology is registered? Do studies have been already conducted on impact assessments of gene flow, socio-economic impact?

· Blue biotechnology

· The food production from aquaculture is increasing all over the world. For the developing countries with large water resources (freshwater or salty) one of the main limitations is represented by the limited energy resources and the quality of water. The possibility to use biotechnology to improve the production of energy to apply in aquaculture farm and the use of green biomass to purify the water is a good developing strategy.

· The use of biomass to control the eutrophication problems of the water systems, thereby creating an autonomous system to produce energy and fish, is desirable. The control of algae (macroalgae) blooms to clean the water system from organic and other pollutant compounds can be applied. The biomass can be used to produce energy by systems of fermentation, etc. (Collaboration with engineering experts and White biotechnology sector.) 

· The main goals remain the need to develop autonomous fish farm rearing of autochthonous species in good quality water. 

· The bad experience of non-native (alloctonous) species as Nile perch or Victoria perch, (Lates niloticus) teach us to improve the knowledge on the aquatic fauna of Africa to create the correct path to development that preserves the biodiversity and the genomic variety of this mother continent.

· Red biotechnology 
· As “health” could refer to health of people, animals, plants and environment, it is proposed to restrict “red biotechnology” to human health.

· It is particularly appropriate to consider the human health sector because there are increasing demands on biotechnology for researching the cause of diseases and conceiving, testing and producing pharmaceuticals.

· White biotechnology
· Agricultural by-products are largely under-used and have high potential with an added value that has often been neglected. They can come from very diverse sources such as the coffee, fruit, peanut, cocoa, or banana industries, to name a few. There is a very wide range of processes that could be adopted with varying potential for the scale of production (individual users, SME and large scale).  Waste products could be used as is or transformed through simple methods into animal feed. Other options include composting for organic amending as well as biogas / bioethanol production for self sufficient needs.  

· What are the major agricultural by-products (focusing mainly on western Africa) and what are the present uses? 

· What are the volumes produced (main product versus by-product)?

· What is the current state of local fermented products and what are the hazards associated (mycotoxins for example)?

· Present usage and potential (aquaculture, compost, biopesticide etc.)

· Local and inter-region capacity building

· An opinion on the key issues related to the achievement of the contract objectives and expected results.

· To what extent and at what level is scientific activity involved in ultimate achievements?

· Selecting the right countries to study in order determine what are the real prospects for biotechnology – what crops, aquatic systems, etc.

· This should take account of the need to develop infrastructure for biotechnology research and training, which in turn will require regional and international cooperation.

· What is the actual interaction between the three domains of biological sciences, engineering/technology and health science?

· What is the interaction between conventional and biotechnologyresearch and development?

· Will biotechnology actually permit an increase in productivity, lower costs and reduce environmental damage?

· What ethical rules and principles of precaution actually apply in developing countries?

· Is it possible to assess the demand for or reaction to the next stages of biotechnology (particularly relevant to red biotechnologies - food medicine, cosmetic pharmacy, gene therapy …)?

· What is the capacity for risk analysis to predict and plan necessary biosecurity measures in countries generally with poor resources in case of adverse consequences of the introduction of biotechnology (e.g. pathogen or vector inadvertently released, GMO with adverse environmental impact, etc.)? 

· What technologies have real potential for adoption in the target countries? What are the structures available (local cooperatives, laboratories, universities, centres, SME’s, industries)?

· What are the prospects for SMEs being created to deal with the processes involved in biotechnology (e.g. fermentation), therefore generation of more commercial activity and employment?

· What are the interactions with blue biotechnology and red biotechnology? (see below)
· The progress of the cisgenic/transgenic debate in the EU must be monitored and stakeholders in Africa consulted about its relevance and applicability.

· Biosafety legislation must be based on the principle that decisions on biotechnology derive from risk analysis. The risk analysis should cover all aspects of the potential consequences of adopting biotechnology: agricultural, environmental, social, economic and political.

· Biosafety legislation must be coordinated and cross-reference with principal legislation covering each sector (livestock, fisheries, plant health, industrial) and with environmental and public health legislation.

· Issues of public awareness of and perceptions about biotechnology and building information capacity to inform the public, scientists and policy makers.

· Special issues for certain sectors

· Blue biotechnology

· The introduction of alloctonous species is easier and faster but it is negative for the impact to the local fauna, decreases biodiversity and negative on the long term’s equilibrium of the general ecosystems.

· Red biotechnology  

· To what extent do any new medicines and vaccines produced in Africa actually derive from biotechnology and to what extent does this apply to medicines and vaccines used in Africa? (Examples will be taken from current efforts to treat HIV/AIDS, malaria and tuberculosis.)

· Are there any groups of information scientists and biologists working together to identify and assess the potential for valuable genomics in the existing biological diversity.

· Are there any industrial implications in biotechnology for health? If none or insufficient, would there be any market for investments?

· White biotechnology

· Are there potential interactions between microbiologists and industrial engineers involved in the value chain of collecting, treatment and value-addition of waste and organic manures?

· An explanation of the risks and assumptions affecting the performance of the contract
· The large scale of analysis can represent a deficit over a short period of time. It might be difficult to understand the real development level of the local condition in a so large and number and variety of countries. The main problem will be to select the best countries and the better opportunities to apply the new biotechnology considering the education level of the local people, the development level of the legal and economical sector in relation to the target to reach. 

· It is important to identify ‘real actors’ but this necessitates the availability of criteria by which these actors may be identified.

· Technologies that are environmentally beneficial are not cost-effective or perceived not to offer a good return on investment by entrepreneurs. However, there is a balance that needs to be found and by-products that are generally low cost and therefore can generate returns for local communities

· Acquiring a comprehensive and up-to-date collection of legislation relevant to the adoption of biotechnology may be limited by prevailing cultures of confidentiality, particularly when it comes to legislation in draft.

· The capacity to adopt and implement new or amended legislation varies greatly among different developing countries, especially with biosafety legislation that has a strong technical basis. In some countries it may take many years to develop, approve and implement new laws and regulations.

· Special issues for Red biotechnology in relation to human health
· There are different perceptions of “health” in rich countries and in developing countries. In the former, “health” is state of well-being but in the latter “health” means not being ill. There is a danger of these conceptions and aspirations being confused.

· The consequence is that human health (and particularly health care) is seen as a utopian luxury for the poorest people in developing countries whereas for such people having enough food to eat, having clean water are predicated on “health”. This has repercussions on biotechnology. It is important that the study does not focus exclusively on the least developed countries but also includes countries which have real potential for adoption of red biotechnology.

Strategy

· An outline of the approach proposed for contract performance

· State of art on biotechnologies and GMOs in W-Africa (regional basis) and perspectives 

· List of GM organisms  and circulation of genetically modified organisms 

· Technical and economic perspectives of GMOs 

· Environmental benefits and hazards of GMOs 

· Social and human repercussions of GMOs 

· Health aspects of the introduction of GM crops 

· Financial gain and economic threats 

· Legislation-level of regulatory - System of tracing and tracking 

· Impact of GMOs on food security 

· Select the countries that represent the better level of organisation and development of agriculture, fisheries and aquaculture systems

· In these countries analyse the main difficulties of the “traditional” systems.

· Point out the critical points to be developed, and verify the possibility to apply the biotechnology on the traditional systems, and where present apply an experimental 
· National Ethical Committees such as they exist will be a valuable source of up-to-date and accurate information on new developments in diagnosis and health care because these committees have to approve all research with implications for the human population as well as approval given by Biosafety Committees. This will be particularly important for red biotechnologies.
· Approach information on white biotechnology from the perspective of finding out what are the most realistic prospects for post –harvest biotechnology in this area and how novel technologies could be implemented to serve local communities. 

· Formulating strategies for biotechnology in Africa
· The experts will exchange and discuss information gathered, identify gaps and the means to fill them and then report on (plans for) the use of biotechnology in each sector and identify actual, proposed and needed legislation. The purpose of the information will be to inform an EC strategy for biotechnology in developing countries. Ideas for this strategy will be discussed with and refined by consultation with stakeholders while using the opportunity provided by consultation to fill the information gaps. 

· The target will be West Africa (CORAF/WECARD and UMEOA/WAEMU). In addition a Study Tour will be made to Kenya will be visited as a country with relatively advanced strategies for biotechnology (at least in the green sector). 
· A list of the proposed activities considered to be necessary to achieve the contract objectives

· First mission to Brussels to clarify EC expectations, to report on information already available/gap analysis, and discuss African visit plans.  
· Desk research to investigate issues as above
· Since all the experts are active and well-placed in their fields, they have substantial contacts with strategically biotechnology workers and institutions in West Africa (and in Kenya – see below). These contacts will be used to elicit information in advance of African visits (to include request to complete questionnaires) 

· Mission to W. Africa
· Five days will be spent in West Africa by each expert. 

· The countries of most strategic importance to visit because of key institutions are Senegal, Ivory Coast, Mali and Burkina Faso. According to the most favourable logistics, some country visits will be made individually but all the experts will assemble for a joint visit to Senegal and/or Ivory Coast. Budget estimates have been prepared for a matrix of visits to be carried out within the available budget. The persons and institutions to be visited will be selected from the list of contacts used in the desk research, supplemented by new contacts as they arise.

· Mission to East Africa

· A four day Study Tour will be made of Kenyan institutions which are engaged in biotechnology research or otherwise have responsibility for biotechnology. This mission will be made by the Green biotechnology expert and the Coordinator/legal expert. The institutions to visit will include the BECA laboratory, CABI and KEPHIS.

· Reporting – preparing Strategic Paper including Second mission to Brussels to present draft note and discuss plans for further Workshop.

· The related inputs and outputs

· The knowledge of the 5 experts will be the base to define the correct approach for the project

· The only output will be the strategies for biotechnology in developing countries to present to the European Commission (Strategic Paper on Biotechnology in Developing Countries). However, this strategy will include:

· current state and prospects for future adoption/development of biotechnology in the African region study

· any diverging policy issues amongst the countries visited

· a report on legislation, both current and planned/recommended

· prospects for harmonisation of legislation and regulatory activity and the prospects for a Regional Regulatory Body

· In the case of a tender being submitted by a consortium, a description of the input from each of the consortium members and the distribution and interaction of tasks and responsibilities between them 

· No consortium

· A description of the support facilities (back-stopping) that the team of experts will have from the contractor during the performance of the contract

· No support facilities

· A description of sub-contracting arrangements foreseen, if any and within the limit indicated in clause 3 of the Instructions to tenderers, with a clear indication of the tasks that will be entrusted to a sub-contractor and a statement by the tenderer guaranteeing the eligibility of any sub-contractor.

· The budget doesn’t allow any sub contractors
3. Timetable of activities  
The timing, sequence and duration of the proposed activities, taking into account mobilisation time

1.  Start of project: 2 Nov 2009, with First Mission to Brussels 25-27 Nov (One half working day allocated to this Mission for each expert)

2.  Preliminary phase (desk work):  2 November – 31 Dec 2009
3.  Consultation with stakeholders in Africa: 25-29 Jan (Kenya) + 1-5 Feb (W. Africa)

4. Writing Strategic Paper: Draft submitted 25 Jan - 20 Feb: submission 22 Feb

5.  Second mission to Brussels to present draft Note week of 8 March

6.  Final Note submitted: 22 March

7.  Workshop?  Before end March

The identification and timing of major milestones in the performance of the contract, including an stipulated in the Terms of reference

Dates are approximate within a week depending on start of start of contract

	02/11/2009
	Project start and preliminary desk work to organise missions to Africa, etc.

	25/11/2009
	Mission to Brussels to receive expectations of EC and to discuss African mission plans with EC (date to be confirmed for half-day meeting)

	05/02/2010
	Completion of missions to Africa

	22/02/2010
	Submission of draft Strategic Paper to EC

	08/03/2010
	Second Mission to Brussels completed

	22/03/2010
	Final Strategic Paper submitted

	26/03/2010
	Workshop if required


The expected number of working days required from each category of expert each month during the period of performance of the contract (using the Excel spreadsheet linked to the Budget breakdown (Annex V) and taking into account the Budget breakdown Explanatory note).  

	Activity
	Coordinator/ Legal
	Green Biotechnology expert
	Blue Biotechnology expert
	White Biotechnology expert
	Red Biotechnology expert
	Total

	Month 1 (Nov-Dec 2009)

	Desk Work
	1.5
	2.0
	3.5
	3.5
	3.5
	14.0

	Brussels No. 1
	0.5
	0.5
	0.5
	0.5
	0.5
	2.5

	Month 2 (Jan-Feb 2010) (taking into account Christmas/New Year period)

	Mission to E. Africa
	4
	4
	0
	0
	0
	8.0

	Month 3 (Feb-Mar 2010)

	Mission to W. Africa
	5
	5
	5
	5
	5
	25.0

	Drafting strategic note
	6
	2
	4
	4
	4
	20.0

	Brussels No. 2
	1
	1
	1
	1
	1
	5.0

	Month 4 (Mar 2010)

	
	
	
	
	
	
	

	Final Paper
	2
	0.5
	1
	1
	1
	5.5

	Total
	20
	15
	15
	15
	15
	80


4. Logframe A Logical framework reflecting the considerations described in items 1 - 3 

	· 
	· INTERVENTION LOGIC.
	· OJECTIVELY-VERIFIABLE-INDICATORS
	· SOURCES of VERIFICATION
	· ASSUMPTION

	· OVERALL OBJECTIVES
	· Bind the different experiences and knowledge of the experts for a multidisciplinary approach to develop and adopt biotechnology in developing countries.
	· 1.  Increase in agricultural and fisheries production and increased recycling of biomass from use of white, blue and green biotechnologies

· 2.  Improved healthcare from use of red biotechnologies
	· Annual report of the European community on African countries
	· Harmonised policies towards and ethical frameworks for approval will foster widespread and sustainable adoption of biotechnologies

	· PROJECT PURPOSE
	· Increase the quality of life and the autonomy of  West African countries while protecting and conserving biodiversity and habitats
	· 1.  Economic indices and indices of aquaculture/fisheries products.

· 2. The level of increase of  biomass exploitation.

· 3. Health indices 
	· 1/2. Official statistics on agricultural, fisheries/aquaculture industries

· 3. Official statistics on health
	· Biotechnology can be adopted to serve this purpose.

	· RESULTS
	· Strategic Paper on Biotechnology in developing countries prepared for the EC
	· The strategy is implemented
	· 1.  Reports of EC

· 2.  Reports of CORAF/WECARD and UEMOA/ECOWAS
	· 1.  Beneficiaries are responsive to the strategy.

· 2.  Appropriate legal and regulatory frameworks can be adopted (with harmonisation/ regional approach.

	· ACTIVITIES
	· 1. Mission to W. Africa to verify the situation and verify the possibilities to apply biotechnology in the different sectors.

· 2. Study Tour to Kenya as model for adoption of biotechnology

· 3. Collecting and collating existing and projected legislation on biotechnology.

· 4. Examining prospects for a Regional Regulatory Body
	· 
	· 
	· 1. Appropriate stakeholders have been consulted.

· 2. Kenya/East Africa is appropriate model for W. Africa

· 3. Authorities do not withhold draft legislation and other sensitive documents.

· 4. There are financial resources for a Regional Body


ANNEX 3.  ITINERARY, INSTITUTIONAL PROFILES AND PERSONS CONTACTED/VISITED

Institutional profiles

A3.1 Kenya
A3.1.1 Africa Harvest (Nairobi)

Africa Harvest . Florence Wambugu. “positive from EU to consider Biotech and visit Africa”, “Biotech are needed, no technology that is a panacea” “We need Europ in Africa”

Africa Harvest is currently developing a sustainable biotech pipeline (banana tissue culture for disease free crop, farmer education, access to microcredit, link to the private sector). The objective is to help the farmer to reach food security (banana, sorghum). The pipeline help to deliver to the communities otherwise research stay in research centres.

A3.1.2 BecA Hub at ILRI (Biotechnology for Eastern and Central Africa

The Biosciences eastern and central Africa (BecA) Hub is a centre of Excellence developed within the framework of the New Partnership for Africa’s Development (NEPAD)/African Union African Biosciences Initiative. Located at and managed by the International Livestock Research Institute in Nairobi, Kenya, the BecA-ILRI Hub provides a common biosciences research platform, research-related services and capacity building opportunities to the region and beyond. The Hub aims to increase access to affordable, world-class research facilities and to create and strengthen human resources in biosciences and related disciplines in Africa.  These activities focus on addressing key constraints in African agriculture. BecA is building a critical mass of scientists by training and  is constructing a database of scientists. This is an excellent model for capacity building for the sub-region.
The uniqueness of BecA is that they are not restricted by mandate crops. They work on any priority crop, livestock and microbial biociences of priority and interest of African nations. They are receiving support from Canadian International Development Agency (Canadian Government and the Syngenta Foundation for Sustainable Agriculture among others.
Weakness and where support is needed (as expressed by our partners):

Potential to improve “orphan crops” have not been exploited  yet. 

Problem with the fact that Africa is copying Europe for regulations/politics for biosafety. 

Labelling (GM, tracking pathogens) is impossible (where, who, how?) 

Lack of strong networking with EU. 

Need to train breeders, technicians, need equipment, infrastructure

Need permanent positions, training leaders, masters and technicians 

Problems in sharing materials with different countries (IP regulations, phytosanitary constraints…)

Biotech centres: yes but but not performing due to lack of capacity/trained staff or capacities but not implemented (ie bioinformatics)

Need to protect the resources

Traditional technologies are not being used, main issue îs putting them to use “innovation system” 

A3.1.3  Kenya National Biosafety Authority

The NBA (CEO Dr Harrison Macharia) was recently established as the biosafety regulator under the Ministry of Higher Education Science and Technology to implement the Biosafety Act. However, the regulatory system is still emerging so that, the Act apart, the validity of the Kenyan system as a model is an open question. (Discussed in main body of report.)
FRI is developing collaboration with EU (germany, danemark) on traditional fermented food using biotech tools to tag microorganism (DNA technologies, molecular identification of yeast strains). Proposal sent to EU 

Exchange of scientist is working well, BUIt bring back thye technologies/equipment is complicated (locally pb to get the materials/consumables).

Specific needs in recombinant DNA technology/genetic engineering for food, need support for basic microbiology/molecular work, also to establish capacity building.

CRI is currently using biotech tools and has strong expertise in : 

· tissue culture, genetic transformation,molecular biology

· marker assisted selection for breeding work, disease resistance, starch content) on sweet potato , yam, cassava research

· Studies on diversity

· Studies on diagnostic (virus on cassava, tomato diseases & nematodes)

· Commercial release and extension services (national committee, 

Investments in Ghana in Crops for biofuels (Jatropha, cassava), CRI provies support for the selection of variety, farmer practices. Question about crop for biofuel/crop for food: example of cassava : farmers get more money when producing for food than for starch industry 

 Collaboration with US Tucson University, China – Link with CG centres, GCP

Needs: reinforce infrastructure, training in term of biosafety, risk assessment, transformation techniques, support for markers development (help in selecting varieties for food characters), epidemiosurveillance for emerging diseases in the context of climate changes, bioinformatics, reinforce postgraduate programs, access to literature, support to universities (infrastructure), link with Europ (students exchanges)

Perspectives: a regional biotech platform is useful, envisage a couple of project on a subregional basis 

A3.2 Ghana 

A3.2.1  Food Research Institute (FRI)

FRI is developing collaboration with EU (Germany, Denmark) on traditional fermented food using biotech tools to tag microorganism (DNA technologies, molecular identification of yeast strains). Proposal sent to EU 

Exchange of scientist is working well, BUIt bring back thye technologies/equipment is complicated (locally pb to get the materials/consumables).

Specific needs in recombinant DNA technology/genetic engineering for food, need support for basic microbiology/molecular work, also to establish capacity building .

A.3.2.2 Crops Research Institute (CRI)

CRI is currently using biotech tools and has strong expertise in : 

· tissue culture, genetic transformation, molecular biology

· marker assisted selection for breeding work, disease resistance, starch content, drought tolerance) on maize, sweet potato , yam, cassava research

· Studies on diversity

· Mutation breeding (cocoyam and cassava

· Studies on diagnostic (virus on cassava, tomato diseases & nematodes)

· Commercial release and extension services (national committee, 

Investments in Ghana in Crops for biofuels (Jatropha, cassava), CRI provides support for the selection of variety, farmer practices. Question about crop for biofuel/crop for food: example of cassava : farmers get more money when producing for food than for starch industry 

 Collaboration with US Tucson University, China – Link with CG centers, GCP

Needs: reinforce infrastructure, training in term of biosafety, risk assessment, transformation techniques, support for markers development (help in selecting varieties for food characters), epidemiosurveillance for emerging diseases in the context of climate changes,  bioinformatics, reinforce postgraduate programs, access to literature, support to universities and research institution (infrastructure), link with Europ (students exchanges)

Perspectives: a regional biotech platform is useful, envisage a couple of project on a subregional basis 

A3.3 Senegal
A3.3.1 General
The Senegal Government functioned with a Vision – Senegal 2015 – in which the research sector featured strongly. Following this the 9th Plan identified six strategic programmes including a reorganisation of the national research system, better industrial exploitation of research results and thematic objectives in health, energy, food and natural resources, and low cost habitation. Among the priorities, there is that dedicated to “the energy and technological research on solar, nuclear and biotechnology”. However, in line with the new Strategic Plan for science and technology, the government intends to establish a Science and Technology Parks around priority areas including biotechnologies for the chemical and textile-manufacturing sector. These efforts will be complimented by the Ministry of Industry industrial development and competitiveness strategies. 

In the country there are some research institutions active in the area of biotechnology: the Institut Sénégalais de Recherches Agricoles (ISRA), Institut de Technologie Alimentaire (ITA), the Laboratoire de Microbiologie/Institut de Recherche pour le Développement (IRD), the Centre de Coopération Internationale en Recherche Agronomique pour le Développement (CIRAD) and the Centre d’Etude Regional pour l’Amélioration d’Adaptation à la Sécheresse (CERAAS). 
University Education (Master and PhD courses) regarding green, white and blue biotechnologies are active in the Country. Only one training that graduates bio-medical technicians is apparently available in Diourbel, Senegal (formation in 3 years).
All the institutions are well endowed with facilities for biotechnology, and well-qualified staff in molecular biology and microbiology. Most of the institutions formed linkages with one another. The most important constraints listed related to equipment, finance, human resources, and laboratory reagents. While most endorsed the idea of a regional centre of excellence, some pointed to AAB and Microbiology Resources Research Centre (MIRCEN) as already established centres of excellence. MIRCEN is the UNESCO established regional centre for microbiology in Senegal.  There are also research centres that are competent in the field of red biotechnologies such as the Institut Pierre Richet in Bouaké against onchocerciasis.
A3.3.2 Laboratoire Commun de Microbiologie (LCM)

Use of biotechnologies in microbiology selection, characterization of microorganisms (ecto, endo mycorrhizes) associated to leguminosae, valorization for inoculum production, fermentation units)

Strong input in capacitation (master)

Constraint: lack of extension services and therefore a gap between researchers and producers. 

ISRA use of biotech for in vitro culture of different crops (banana, potatoe,jatropha) and also Jujube for juice production

Needs: support for technology transfer, projects (fundings), useful research, infrastructure and equipment (ie -80°C), resources centre  for conservation and distribution of strains (regional?), share/harmonize technologies for microorganism identification , genomics and bioinformatics

A3.3.2 Institut de Technologie Alimentaire (ITA)
Biotechnologies useful for food products, fermented food (ie screening and characterization of strains for fermentation), enzyme production, gum production (Xanthomonas)

Support from Belgium, Banque Mondiale, US (UPurdue), F B&M Gates (submitted), small enterprise, 

Potential market towards Europe (food products)

Needs: IP issue, set up a centre for conservation and identification of strains of interest, genomics and bioinformatics reinforce capacity building, training students, human resources

A3.3.3 Université Cheikh Anta Diop (UCAD)

Department Biologie Vegetale- Lab of Mme Sy and co has been identified by UEMOA as a reference biotech lab for GM detection, biosafety - Biotech used : in vitro culture for crop micropropagation, technology transfert, training students, equipment for basic molecular biology, equipments available.  

Impact of biotech could be much more higher if better reinforcement of capacities and existence of a network (chain, extension service) (ex of potato i.e. no private seed company)  

Collaboration with US (U Virginia), GCP support. No close collaboration with CG centres (workshop ok but no further exchange)

 Well established development of national and international academic and professional masters in relation with EU partners (France)

Needs: capacity building in new techniques (training in the country /regional level to avoid brain drain),in favour of a Biotech Regional plateform, IP protection   

Ministry of Scientific Research- Direction of Research in Biotechnology

Level of development is there but still low, Biotech is important at the national level, suffer from the absence of synergy between different laboratories, need for a global and coordinate approach for Biotech. Politicals should be more engaged and elaborate a national action plan. 

Needs: technical biotech platform, research of excellence at the regional level with specialization for each country, need for ex a quarantine structure (pest and diseases), human resources, infrastructure, quality control, reinforce the collaboration at the regional level.

Weakness: international standarts (quality control) difficult to apply, relation with CG centres is weak

CORAF share with us their vision on “centres of excellence” they want to implement in the WAfrican region and activities they support on biotechnology (technology, innovation, dissemination and adoption of biotechnologies, strength capacities) following their programs

UCAD II - IUPA (Intitut Universitaire de Peche et d'Aquaculture)

Several activities of research in fishery and aquaculture with Master and PhD programs. At the moment not very involved in international collaboration (not very good past experiences) and biotechnology; cited only the sex selection in tilapia. They are building a new laboratory for experimentation in captivity.

A3.4 Mali 
A3.4.1 Higher Education and research 

The main R&D Institutes dealing with teaching and training in Biotechnology are the University of Mali/Bamako (FAST), Rural Polytechnic Institute for Training and Applied Research (IPR/IFRA) and IRD. The Higher Institute of Training and Applied Research (ISFRA), the Rural Economy Institute (IER), the Central Veterinary Laboratory (LCV), the Institute for National Research, the Malaria Research & the Training Institute and Institute for Research & Development. The University of Bamako is involved in the International Master on Tropical Biotechnology (i.e., Master International de Biotechnologie Tropicale; Biotechnologie végétale, animale, microbienne et environnementale) and in a new Master Régional Ouest Africain de Biotechnologie, both comprising courses on soil microbiology and microbial and environmental biotechnology. Presently there is no section envisaged for red biotech. Several Malian Institutions are involved in biotechnical research, these are Central Veterinary Laboratory, the IPRA/IFRA, the biotechnology laboratory of the faculty of Sciences & Technology and the Rural Economics Institute, and the IRD has already contributed towards the training of staff in this field.  There are also research centres that are competent in the field of red biotechnologies such as the, Institut Marchoux in Bamako against leprosy.
All the institutions are well endowed with facilities for biotechnology, and well-qualified staff in molecular biology and microbiology. Most of the institutions formed linkages with one another which is pretty unique. 
A3.4.2 University of Bamako FAST

Good example of a national “platform for research and training” with excellent infrastructures and high tech equipments, cross-sectoral activities, wide use of biotech tools in different biotech areas with strong focus in health diseases, use of green biotech to produce vaccines (human),lab is hosting colleagues from different institutes working in green/white/red/blue areas of biotechs, is currently providing assistance to IER in marker assisted selection programs (ie sorghum), ,serve or will serve as a  reference lab at the national and regional level for GMOs detection, history of fruitful collaborations through international partnerships (strong support from USAID, NIH), involved in  student training in biotech link with RABIOTECH (2002 master initiative to train students at the regional level  in Biotechs), in-house biotech courses (international master biotech), training civil society for GMO detection, 

Member of National committee for Biosecurity, member of the Malian consultative group for Biotech,

Advanced plans for upgrading the lab to a confined lab for use of green biotechs (micropropagation, genetic transformation, use and detection of GMOs).

A3.4.3 IER 

Use of green biotechs: in vitro culture (micropropagation). The uptake of biotechnologies at IER is improving gradually. Biotechnologies are effective where they complement conventional plant breeding, improve crop selection and also help in diagnostics and prevention of diseases. Key factors in the successful development of crop biotechnologies in Mali IER are: improving equipments and infrastructures (IER/Sotouba, Mboti), adoption and harmonization of regulatory measures, enhanced capacities for researchers and technicians. 

Point the important role of CORAF

A3.4.4 Laboratoire Commun Vétérinaire LCV

(Red area), good infrastructures, well trained and good human resources, different supports services (research and diagnostic, quality control, commercialization and marketing), production of vaccines, various partners (USAID, AIEA, FAO, EU..)

A3.5 Burkina Faso

A3.5.1 Higher Education

Institutions of higher education of the Country include the University of Ouagadougou, the Polytechnical University in Bobo-Dioulasso and the University of Koudougou, which is also a teacher training institution. However, white biotechnology related issues, such as Industrial Microbiology, are only partially thought at the University of Ouagadougou. Then, there are some research institutions: IRD and the Centre National de la Recherche Scientifique et Technologique (CNRST). There are also research centres that are competent in the field of red biotechnologies. These centres are well positioned with regard to the others in a double dynamic of competition (which increases the quality level) and cooperation (which maximizes the efficiency). The former OCCGE had developed the specialized Centre Muraz in Bobo-Dioulasso against malaria.

All the institutions are well endowed with facilities for biotechnology, and well-qualified staff in molecular biology and microbiology. Most of the institutions formed linkages with one another. The most important constraints listed related to equipment, finance, human resources, and laboratory reagents.
A3.5.2 Institut de l'Environnement et de Recherches Agricoles (INERA) 

Good infrastructure and basic equipments for applied biotechs ,  research on plants genetics (cotton, maize, rice, shorgo, potato) and associated pathogens (virus),  current use of biotechs (genetic characterization, use of genetic markers), large use of tissue culture (sanitation, healthy seeds), use of plants to produce protein of interest, centre for capacity buiding, extension service (potato), developing projects and perspective to be a reference lab for GMo detection. 

Needs: capacity building, infrastructure and equipments, work with civil society, need for biological resource centre 

Summary itinerary

	Date
	Location
	Activities

	Sun 31 January 2010
	
	Black and Verdier fly to Nairobi

	Mon 1 February
	Nairobi
	Arrival Nairobi.

Africa Harvest

	2-3 January
	Nairobi and environs
	IRD, CABI (@ ICFRAF), BecA (@ ILRI), National Biosafety Authority

	Thur 4 February
	
	Black and Verdier fly to Accra

	Fri 5 February
	Accra
	FRI and CRI (@ FRI)

	Sat 6 February
	
	Black & Verdier fly to Dakar via Abidjan

	Sun 7 February
	Dakar
	Whole team is assembled

	8-9 February
	Dakar
	UCAD (various labs), CORAF (mostly whole team together)

	Wed 10 February
	
	Team fly to Bamako

Team business meeting

	Thur 11 February
	Bamako
	IRD, University Bamako, EU Delegation

	Fri 12 February
	Bamako
	IER, INSAH and Sangare (CORAF) over lunch, LCM
Night flight of whole team to Ougadougou

	Sat 13 February
	Ouagadougou
	Arrival Ouagadougou

	Sun 14 February
	Ouagadougou
	Team meeting


	Mon 15 February
	Ouagadougou and environs
	IRD, INERA

Makinde (NEPAD), Traore (Rabiotech), etc.

Flights to Europe at end of mission


List of contacts (by email and/or personal contact)

	Sénégal
	

	Ababacar Ndoye
	Institut de Technologie Alimentaire

	Amadou Ba
	Laboratoire Commun de Microbiologie (LCM), Institut de Recherche pour le Développement, Institut Sénégalais de Recherches Agricoles, Université Cheikh Anta Diop de Dakar (IRD/ISRA/UCAD)

	Amadou Kane
	Institut de Technologie Alimentaire

	Anis DIALLO
	Centre National de Données Océanographiques du Sénégal

	Ben Sikina Toguebaye
	Direction de la recherche, Université Cheikh Anta Diop de Dakar

	Benoît Garin
	Institut Pasteur de Dakar

	Bruno Floury
	Ministère de la santé

	Cheikh Beye
	Institut de Technologie Alimentaire

	Cheikh Mouhamedd Fadel Kebe
	Ecole Supérieure Polytechnique (ESP), Centre International de Formation et de Recherche en Energie Solaire (CIFRES), International Centre for Sustainable Cities (ICSC)

	Cheikh Sokhna
	Institut de Recherche pour le Développement

	Cheikh Tidiane Sy
	Center for diagnostic and research in molecular medicine (CDRMM), Dakar

	Diaga Diouf
	Département de Biologie Végétale, Université Cheikh Anta Diop de Dakar

	Diégane Diouf

Abdala Diedhion
	Laboratoire Commun de Microbiologie (LCM), Institut de Recherche pour le Développement, Institut Sénégalais de Recherches Agricoles, Université Cheikh Anta Diop de Dakar (IRD/ISRA/UCAD)

	Djibril Sane
	Département de Biologie Végétale, Université Cheikh Anta Diop de Dakar

	El Hadji Cissé M.
	Industrie pharmaceutique Pfizer

	Guye Absa Ndiaye
	Université Cheikh Anta Diop de Dakar

	Harold Ransford Roy-Macauley
	Conseil Ouest et Centre Africain pour la Recherche et le Développement Agricoles (CORAF/WECARD)

	Ibrahima Ndoye
	Laboratoire Commun de Microbiologie (LCM), Institut de Recherche pour le Développement, Institut Sénégalais de Recherches Agricoles, Université Cheikh Anta Diop de Dakar (IRD/ISRA/UCAD)

	Ismaïla Diallo
	Direction de la Recherche en Biotechnologie, Ministère des biocarburants, des énergies renouvelables et de la recherche scientifique

	Jean-François Trape
	Institut de Recherche pour le Développement

	Jean-Louis Ndiaye
	Laboratoire de Parasitologie, Université Cheikh Anta Diop de Dakar

	Jean-Marc Ecoutain
	Centre de Recherche Halieutique, Institut de Recherche pour le Développement

	Jean-Marc Hougard
	Institut de Recherche pour le Développement

	Kandioura Noba
	Département de Biologie Végétale, Université Cheikh Anta Diop de Dakar

	Lamine Diawara
	Maladies négligées, Organisation Mondiale de la Santé, Dakar

	Latsouk Tounkara

Lat Souk Tounkara 
	Institut de Technologie Alimentaire

	Mame Oureye Sy
	Département de Biologie végétale,, Université Cheikh Anta Diop de Dakar

	Marc Neyra
	Laboratoire Commun de Microbiologie (LCM), Institut de Recherche pour le Développement, Institut Sénégalais de Recherches Agricoles, Université Cheikh Anta Diop de Dakar (IRD/ISRA/UCAD) (Dakar et Montpellier)

	Mounirou Ciss
	Laboratoire National de contrôle du médicament

	Néné Gallé Fall
	Institut de Technologie Alimentaire

	Omar Thiom Thiaw
	Université Cheikh Anta Diop – Institut Universitaire de pêche et d'Aquaculture

	Ousmane Faye
	Université Cheikh Anta Diop de Dakar

	Philippe Brasseur
	Institut de Recherche pour le Développement

	Pierre Morand
	Centre de Recherche Halieutique, Institut de Recherche pour le Développement

	Robin Duponnois
	Laboratoire Commun de Microbiologie (LCM), Institut de Recherche pour le Développement, Institut Sénégalais de Recherches Agricoles, Université Cheikh Anta Diop de Dakar (IRD/ISRA/UCAD)

	Salimata Wade
	Université Cheikh Anta Diop de Dakar

	Samba Cor Sarr
	Direction de la santé, Ministère de la santé

	Sangare A.
	Conseil Ouest et Centre Africain pour la Recherche et le Développement Agricoles (CORAF/WECARD)

	Yaya Thiongane
	Ministère de l’agriculture du Sénégal, Institut Sénégalais de Recherches agricoles, Laboratoire National de l’Elevage et de Recherches Vétérinaires

	Abdul Dieye 
	Industries chimiques du Sénégal, Dakar



	Mali
	

	Abdel Kader Traoré
	Médecine interne et Communication scientifique médicale, Faculté de médecine de Bamako

	Alain Houyoux
	Délégation de l’Union Européenne au Mali

	Amoudou Boubacar Cissé
	Institut d’Economie Rurale (IER)

	Bino Témé
	Institut d’Economie Rurale (IER)

	Bouréma Dembélé
	Institut d’Economie Rurale (IER)

	Cheick Oumar Bagayogo
	Hôpital mère-enfant, Réseau en Afrique francophone pour la télémédecine

	Cissdro A.
	Laboratoire de Biologie moléculaire appliquée, Faculté des Sciences et des Techniques, Université de Bamako

	Diakaridia Traoré
	Laboratoire de Biologie moléculaire appliquée, Faculté des Sciences et des Techniques, Université de Bamako

	Djibril Sangaré
	Malaria research and training center, Faculté de médecine de Bamako

	Gabin Hermann
	Délégation de l’Union Européenne au Mali

	Gilles Fédière
	 Institut de Recherche pour le Développement

	Inamoud Ibuy Yattara
	Biosécurité à la Faculté des Sciences et techniques, Faculté des sciences et techniques de Bamako,

	Luc Ferry
	Institut de Recherche pour le Développement

	Mahamadou Diakité
	Malaria research and training center, Faculté de médecine de Bamako

	Mahamadou Sako
	Agence Nationale de la Sécurité Sanitaire des Aliments (ANSSA)

	Mahamadou Thera
	Service de Parasitologie-mycologie, Faculté de médecine de Bamako

	Mamadou B. Coulibaly
	Malaria research and training center, Faculté de médecine de Bamako

	Mamadou Niang
	Laboratoire Central Vétérinaire de Bamako

	Mohamed N'Diaye
	Institut d’Economie Rurale (IER)

	Mouhamadou Traoré
	Point Focal de la biosécurité au Mali

	Niaba Teme
	Programme sorgho, Institut d'Economie Rurale (IER)

	Ogobara Doumbo
	Malaria research and training center, Faculté de médecine de Bamako, 

	Ousmane Koita
	Laboratoire de Biologie moléculaire appliquée, Faculté des Sciences et des Techniques, Université de Bamako

	Saidou Tembely
	Laboratoire Central Vétérinaire

	Sekou F. Traoré
	Malaria research and training center, Faculté de médecine de Bamako

	Seydou Doumbia
	Malaria research and training center, Faculté de médecine de Bamako

	Seydou Zibba Maiga
	Laboratoire de Biologie moléculaire appliquée, Faculté des Sciences et des Techniques, Université de Bamako

	Siaka Dembele
	Institut du Sahel (INSAH)

	Youssouf Sanogo

Seydon Zibba Diaiga
	Laboratoire de Biologie moléculaire appliquée, Faculté des Sciences et des Techniques, Université de Bamako

Laboratoire de Sciences Biologiques Appliques. DER Biologiques, Bamako  

	
	

	Burkina Faso
	

	Alfred S. Traoré
	Centre de Recherche en Sciences Biologiques Alimentaires et Nutritionnelles (CRSBAN) - Université de Ouagadougou ; Réseau ouest africain en biotechnologie (RABIOTECH)

	Brigitte Yacoro
	Pharmacie Nazounki, Bobo-Dioulasso

	Charlotte Huet
	Centre Muraz

	Christophe Ouattara
	Ministère de l’Agriculture, Hydraulique et Ressources Halieutiques

	Diran Makinde
	Nouveau partenariat pour le développement de l'Afrique (NEPAD)

	Dramane Kania
	Centre Muraz

	Elizabeth Zida
	Laboratoire de phytopathologie, Institut de l’environnement et de recherches agricoles (INERA)

	Frédéric Simard
	Institut de Recherche pour le Développement, Institut de recherche en sciences de la santé, Bobo-Dioulasso

	Gnissa Konaté
	Direction générale, Institut de l’environnement et de recherches agricoles (INERA)

	Guillaume Estévenon
	Institut bioforce développement, Mission Afrique, Bobo-Dioulasso

	Ismael Thiam
	Nutrition et maladies non transmissibles, Organisation Ouest Africaine de la Santé (OOAS-CEDEEAO)

	Jean Bosco Ouedraogo
	Centre Muraz et Institut de recherche en sciences de la santé, Bobo-Dioulasso

	Jean-Marc Leblanc
	Institut de Recherche pour le Développement

	Kardiatou Kabore
	Ministère de l'environnement et de l'eau

	Mamounata Belem
	Institut de l’environnement et de recherches agricoles (INERA), Centre de recherches environnementales et agricoles et de formation (CREAF), Kamboisé

	Mahama Ouedraogo
	Institut de l’environnement et de recherches agricoles (INERA)

	Micheline Ilboudo
	Centre international de recherche-développement sur l’élevage en zone subhumide (CIRDES)

	Moumouni Konaté
	Institut de l’environnement et de recherches agricoles (INERA)

	Ouattara Christophe
	Ministère de l'agriculture de l'Hydraulique

	Robert Tenga Guiguemdé
	Centre Muraz et Universités de Ouagadougou et de Bobo-Dioulasso

	Taonda Sibiri Jean-Baptiste
	Conseil Ouest et Centre Africain pour la Recherche et le Développement Agricoles (CORAF/WECARD)

	Karl Harmsen
	Volta Basin Authority (VBA), Ouagadougou, Burkina Faso
International Water Management Institute (IWMI)
Accra, Ghana 

	Mamoudou H. Dicko

	 University of Ouagadougou,  Ouagadougou 



	Kenya
	

	Florence Wambugu
	Africa Harvest

	George Oduor
	Research, CABI Africa, Nairobi

	Gilles Ciornei
	Institut de Recherche pour le Développement

	Jagger Harvey
	International Livestock Research Institute (ILRI) and Biosciences eastern and central Africa (BecA)

	Jean Albergel
	Institut de Recherche pour le Développement

	Okeyo Mwai A.
	International Livestock Research Institute (ILRI) and Biosciences eastern and central Africa (BecA)

	Rob Skilton
	International Livestock Research Institute (ILRI) and Biosciences eastern and central Africa (BecA)

	Roger Day
	Development, CABI Africa, Nairobi

	Segenet Kelemu
	International Livestock Research Institute (ILRI) and Biosciences eastern and central Africa (BecA)

	
	

	Ghana
	

	Deborah Louisa Nom
	Food Research Insititute, Council for Scientific and Industrial Research (CSIR)

	James Asibuo
	Crop Research Insitute (CRI)

	Karl Harmsen
	Training Coordination, Global change and the Hydrological Cycle (GLOWA XT)

	Marian Quain
	Crop Research Insitute (CRI)

	Mary Okodai
	Food Research Insititute, Council for Scientific and Industrial Research (CSIR)

	Paa-Nii Johnson
	Food Research Insititute, Council for Scientific and Industrial Research (CSIR)

	Wiston Amoa-Awer
	Food Research Insititute, Council for Scientific and Industrial Research (CSIR)

	
	

	France
	

	Dorothée Missé
	Institut de Recherche pour le Développement, Montpellier

	Jean-Loup Lemesre
	Institut de Recherche pour le Développement, Montpellier

	Jean-Philippe Chippaux
	Institut de Recherche pour le Développement, Paris

	Rodolf Hamel
	Institut de Recherche pour le Développement, Montpellier


ANNEX 4. LEGAL AND REGULATORY ASPECTS OF BIOTECHNOLOGY

The following sections (A4.1-4.5) provides a brief overview of various legal aspects of biotechnology:

· Relevant environmental law

· WTO law 

· Intellectual property rights

· Ethics and human rights

· Socio-legal considerations

With this preliminary background it will then be appropriate to discuss in detail –the linkages between conservation-oriented law, trade law (Section A4.5). All aspects of biotechnology law are relevant to issues of market access to GMOs (by farmers and other users) and to products of GMOs (consumers, patients benefiting from diagnostic technology, etc.)

A4.1 Relevant environmental law - protecting and exploiting biodiversity

The primary international source of law is the Convention on Biological Diversity (CBD). This provides sovereignty to all signatory nations over their natural resources and biodiversity - empowerment to take steps to prevent entry of organisms that will harm biodiversity and to prevent unauthorised exploitation of natural resources by foreign agents. A crucial aspect of the CBD is reliance on the Precautionary Principle (PP). The USA is generally opposed to the use of the PP in trade matters and environment (cf. climate change debate) and is not a signatory to the CBD.

A4.2 WTO Law (international trade relations)
There was a dramatic change in the status and significance of the CBD when WTO came into existence, especially with the Agreement on the Application of Sanitary and Phytosanitary Measures (SPS Agreement) and to a lesser extent the agreement on Technical Barriers to Trade (TBT Agreement). The SPS Agreement (Articles 2, 5) requires all border measures for biosecurity to be 'scientifically justified', i.e. done according to international standards or otherwise justified by risk assessment. Hence 'biosecurity' sensu lato is synonymous with 'SPS border controls'. The TBT Agreement requires, inter alia, that labelling standards should only be imposed in order to protect the consumer from genuine problems of food quality and nutritional value. 

A4.3 Intellectual Property (IP) rights
The elements to be considered here are the national patent laws and plant varietal rights systems of the various parties involved in developing and using GMOs. Under the CBD, there is the basic concept of traditional plant genetic resources being a 'public resource' under the CBD. Against this is the impact of the WTO's TRIPS Agreement which for the first time allowed living organisms and genes to be patented. Plant varieties in any country may now be patented by a foreign party unless they were already protected by a patent or a sui generis system (basically a system in accord with UPOV 1991). Crucially, landraces and other traditional resources of farmers and communities may not qualify as 'varieties' and therefore be vulnerable to patenting ('biopiracy').  

A4.3 Ethics and human rights

Attention should be brought to various issues of ethics and human rights:

Right to information

For example, the EU labelling regulations recognise the right for consumers to know whether they are being offered food with GM content. Thus the question may be asked ‘Should the EU be in a position to insist that consumers in partner countries in the developing world be accorded similar rights if these are not recognised already. 

Also relevant is the Århus Convention on Access to Information, Public Participation in Decision-Making and Access to Justice in Environmental Matters, 1998.

Acquisition of land for Biofuels that harms food security

There are several very large plantations of cassava and other crops for biofuel in the countries visited. However, before this is condemned on a food security basis it must be ascertained whether the land is being taken away from food production or is using land otherwise uncultivated. It is also significant that most of the initiatives on Jatropha for biofuels in the countries visited are village based, with communities able to choose the land to be used for local biodiesel production. However, there are concerns about Jatropha's toxicity from people coming into contact with the sap and from the inedibility of the residues as livestock feed. Characteristic of many members of the family Euphorbiaceae, Jatropha plants contain several toxic compounds, including lectin, saponin, carcinogenic phorbol, and a trypsin inhibitor. Despite this, the seeds are occasionally eaten after roasting, which reduces some of the toxicity. Its sap is a skin irritant, and ingesting as few as three untreated seeds can be fatal to humans. In 2005 Western Australia banned Jatropha gossypifolia as invasive and highly toxic to people and animals (Wikipedia). 

Perhaps of more concern is the possibility that Africa might export fuel to Europe. In Tanzania experience seems to be mixed. Jatropha seed is apparently being exported but there is also a local industry making Jatropha soap (African Agriculture, 2010). Anecdotally, young entrepreneurs in Tanzania are making a lot of money by acting as middlemen but not reinvesting their earnings in their communities; rather, they are spending the money on guns, drugs, etc. 
Prior informed consent, confidentiality and privacy of information

It is important that everyone (or parents on behalf of children) is able to give their informed consent to taking part in trials - not just clinical trials of biotechnologymedicines but also trials of novel foods. How does this apply to illiterate or semi-literate villagers?

Similarly, personal data collected in the course of research must remain confidential. What safeguards are there that European standards are applied to activities in Africa that are funded or part-funded by the EU?

Human cloning

Cloning of human tissue is an extremely sensitive issue both ethically and legally. However, perhaps for the purpose of this study it may be ignored? Is it likely that Red Biotechnology is would involve such procedures in the foreseeable future? 

Ethics & food miles

Another issue that needs attention is whether asking the questions 'would consumers in Europe eat GM food produced in Africa'  or 'would consumers choose to wear clothes made from Bt cotton' obscures the more fundamental issue of 'food miles' or 'cotton miles' (with raw cotton starting a journey along the value chain involving many countries before clothes finally reach the retail outlets. The ethical issue of exporting biofuel was raised above.

A4.4  Socio-legal aspects of biotechnology
A4.4.1 Opposition to GMOs in Europe

Public anger in EU about consuming GM food unawares led to the compulsory labelling system. However, there is now evidence that resistance to GM food is lessening particularly when consumers believe that GM varieties are environmentally friendly (e.g. less pesticide use). (GMO Compass, 2010)

Contrary to the claims of the biotechnology companies who were the target of opposition, it is historically verified that anti-GMO NGO's came on to the scene after spontaneous public concern about GMOs in food (Bernauer, 2003). The NGOs exploited public outrage by focusing on other issues: greed of multinational biotechnologycompanies and GMOs as ‘unnatural'.

"Some actors from the public sector and the civil society have doubts on whether public/private partnerships, which involve large international biotechnology and seed companies, are eventually beneficial for resource-poor farmers and other poor people in the developing world, given their current focus on GM crops."

"Many of these NGOs in the North and the South have adopted a critical stance on further biotechnology development. From their perspective, the agenda for biotechnology development is largely determined by the private sector, often supported by governmental policies. Particularly, the application of GM technologies to agriculture and food production is rejected for environmental as well as socio-economic reasons." (AGRIFOR Consult, 2005.)

However, after the first generation of GM crop varieties that were aimed at temperate environments, most GMO development in the south has been publicly funded, as discussed above (Section 3.2). At the same time, donor-supported initiatives are attempting to solve the intellectual property ownership issues affecting GM varieties being advocated or adopted in Africa (Section 3.3)
A4.4.2  Possible environmental impact of GMOs must be considered

Whatever the public attitude to GMOs in Europe or Africa, and the lack of evidence to show that GM-derived food is harmful, legitimate environmental concerns should be recognised. Given that the first GMOs to be introduced were herbicide resistant crop varieties (maize, soyabean, oilseed rape, there were concerns that 

· resistant genes could be transferred to weeds in same family/genus, creating 'super weeds'.

· herbicide use would increase with unintended environmental impact

· native varieties and wild species would be contaminated by pollen from GMOs

In order to evaluate the possible environmental impact of GMOs, the European Commission ordered a so-called 'moratorium' on the approval of ‘release of GMOs into the environment’ (i.e. use in commercial farming) until farm scale evaluations were completed. This was consistent with prevailing legislation. The result was a full trade dispute at WTO between USA, Canada and Argentina against the EU on the grounds of arbitrary infringement of trading rights. The case was decided in favour of the complainants. One issue was the use of the Precautionary Principle by the EU under the Cartagena Protocol. The WTO’s Dispute Settlement panel and the Appellate Body (AB) ruled that this was irrelevant because the USA was not a signatory. However, there has been partial settlement of this dispute (EUROPA, 2010 a,b). 

There is now limited release of GM crops in the EU (details available at http://gmoinfo.jrc.ec.europa.eu/default.aspx) while UK and Germany are cooperating to improve technology for GMO detection.

There is also special concern about impact of GMOs on organic produce because the threshold for GM in certified organic is effectively zero, and certainly much lower than the 0.9% threshold for ordinary food. Equally important for Africa is the possibility that exports of food from EU might be rendered unmarketable because contamination by GM crops - they would have to be labelled as having GM content which would be likely to make them unacceptable to EU consumers. This is probably the source of the misapprehension that 'Europe bans GM food'.

A4.4.3 National governments within EU

The biotechnology companies have been accused with some justification of focusing on the first generation of GMOs for their own commercial benefit or for apparent increased profits for farmers in the north regardless of other emerging issues. It should be recognised, however, that increasingly development of GMOs is being directed to solve problems in the third world with an emphasis on staple crops to improve food security. Many initiatives are publicly funded (e.g. through the CGIAR system) or are the products of private-public partnerships. Indeed, some organisations (e.g. Africa Harvest) are deliberately turning away from GMOs for cash crops that might compromise exports. The UK's DFID is a strong supporting of GM for food security (not only crops but also GM tilapia) and is supporting initiatives to improve IP rights for breeders or public institutions in the south. Once approval is given for a GM variety under the EU legislation, there is the possibility of member states refusing to allow cultivation on their territories. However, to be lawful, this ban must be justified by risk assessment on ‘scientific’ grounds. So far, the European Food safety Authority has not accepted any of the proposed scientific evidence as valid. 

The French government, however,is still opposing release of GMOs fundamentally so the matter has been subject to prolonged court action. Various member states (e.g. Austria) and some regions with devolved government (e.g. Wales) also want to declare the territory as GM free. The latest proposals from the Commission would allow such restrictions and significantly the risk assessment regime would include socio-economic criteria. These may include, for example, possible effects of GM plants on the conventional small-scale farming or on the local supply of foodstuffs. or the consequences for the economy and prosperity, biodiversity or cultural values.

This would equate with the right that communities could have a voluntary agreement to exclude GMOs because of a desire, for example, to produce organic products, the justification for which is premium prices in the market. Further information may be found at the European Commission webpages as follows (correct at time of writing): http://ec.europa.eu/environment/biotechnology/reports_culti.htm
http://ec.europa.eu/food/food/biotechnology/evaluation/index_en.htm
The principle governing EU legislation is listed in Section 7.

A4.5  International Biosafety Law: SPS, CBD, Cartagena
A4.5.1  Biosafety and biosecurity

The principal international legal instrument governing the movement in international of any living organism or agricultural product that might pose a threat to human, animal or plant life or health is the SPS Agreement. Because of the requirement for scientific justification for SPS border controls. The consequent requirement for risk assessment has sparked a major debate about the use of the Precautionary Principle (PP) as it underpins the CBD but is apparently only to be last resort under the SPS Agreement. International jurists are undecided as to whether the SPS Agreement formally overrides the CBD under Article 30 of the Vienna Convention of the Law of Treaties (1969). However, the fact is that WTO agreements are binding on WTO members and enforceable through the DPS and Appellate Body whereas adoption of Conventions under the UN is not obligatory and such Conventions have limited means of enforcement. Hence, the GMO dispute between USA, Canada and Argentina with the EU, which has now been settled (see above). Any ban of GMOs or GMO-derived food or other products (e.g. cotton clothes) is now likely to be regarded as illegal and the EC has said as much to Member States and regions that wish to be 'GMO-free'.

A4.5.2  Cartagena Protocol

What therefore is the significance of the Cartagena Protocol? Notwithstanding the above remarks, members of the UN under the auspices of the UNEP which is responsible for the CBD determined to bridge the gap between this and the SPS Agreement by concluding the Cartagena Protocol on Biosafety (as a protocol to the CBD) as essentially a compromise. The Cartagena Protocol adopts the principle of advanced informed agreement procedures equivalent to Prior Informed Consent for dangerous chemicals under Rotterdam whereby contracting parties could assess the potential impact of LMOs on environment and human health before agreeing to import. However, the text of the Protocol was only adopted after fierce debate and obstruction from biotechnology companies and some countries, most notably the USA have refused to sign it. Although the main text adopts risk assessment as the means of evaluation of the impact, the preamble states a definite compromise in accepting the precautionary approach: the Protocol recognises that ‘trade and environment agreements should be mutually supportive’ and emphasises that the Protocol is not interpreted as implying a change in the rights and obligations under any existing agreements. It is finally emphasised that the Protocol only covers LMOs and not products that are derived from or contain GMOs. It does not cover LMOs that are 'pharmaceuticals for humans'.

It is noted that some national biosafety Laws in Africa, e.g. (Kenya) specifically adopt the CP while others take a broader approach to biosafety to include products of GMOs.

A4.5.3 Precautionary Principle

In this section one might finally ask where does this leave the PP? This is important because several key documents on biotechnology and biosafety in Africa (see below ) have stressed the precautionary approach. The answer to this is best considered in relation to the EU which has provided considerable clarity and the legal rulings in EU have now been followed in other jurisdictions (e.g. Australia). A major policy document in 2002 (Commission of the European Communities, 2000), together with some key cases at Court of First Instance (ECJ) established that the crucial issues was the degree of 'uncertainty' that is always implicit in any risk assessment. Risk assessment should always be done except where the 'uncertainty' was so great that it entirely prevent a meaningful risk assessment. (Black & Kireeva, 2010)

A4.6  EC legislation
There is much relevant EC legislation on biotechnology which covers the following topics:

· Assessment of environmental impact and approval of deliberate release

· Transboundary legislation

· Food labelling

· GM Food and feed approvals

· Environmental liability

Some of this legislation is relevant to Africa were GM fresh food or GM products to be exported to the EU. There is also relevant healthcare legislation in the unlikely event that some GM medicinal products were exported. The details of this legislation are to be found in Section 7. The review by IFPRI of (African) regional biotechnology regulations (IFPRI, 2008) summaries the EU approvals system. 

A4.7  Risk analysis/risk assessment
A4.7.1  What is the difference between risk analysis and risk assessment?

Although the SPS Agreement refers to risk assessment, it is now standard to refer to the overall process of risk analysis comprising risk assessment, risk management and risk communication. Risk analysis is distinct from the decision making on biosafety which is in the hands of government officials or politicians. The core of risk analysis is risk assessment which is a scientific process to be done by expert scientists or engineers. However, all risk assessment frameworks recognise that 'expert judgment' and 'uncertainty' will almost always have to be taken into account for a realistic assessment to be made. Unfortunately, statements about uncertainty may be viewed with suspicion by decision-makers or politicians that the risk assessors are incompetent or even worse, use the uncertainty as an excuse to ignore the risk assessment. (Holt et al., 2006).The way forward is the 'quantification of uncertainty' as is being adopted in many food safety and environmental risk assessment methodologies. See also previous discussion of uncertainty in relation to Precautionary Principle (Section A.4.5.3). 

A4.7.2  Methodology for risk analysis of GMOs in the environment

The formal framework for assessing risk analysis in plant health (i.e. plant quarantine/plants and plant products in international trade) is provided under the IPPC to be consistent with the requirements of the SPA Agreement. Most notably various International Standards for Phytosanitary Measures (ISPMs) apply, e.g. ISPM 11. ISPM 11 now provides the framework for assessing the risk of organisms that pose a threat to the environment including GMOs. This is by agreement between the Secretariat of the IPPC (FAO) and the UNEP administering the CBD to provide a harmonised framework for traditional agricultural pests, potentially invasive species considered broadly and GMOs. This is not meant to take away responsibility for risk analysis from a national environmental authority (e.g. Ministry of Environment) or national biosafety authority and give it to plant health authorities but to provide a one-stop shop so that an applicant for a permit need only apply once (Black & Kireeva 2010).

A4.7.3  Whose responsibility?

There are policy issues as to whether risk management should be done by the same team or panel doing risk assessment or should be done by an independent group of specialists or indeed administrators. The EC policy as seen with DG Sanco and EFSA is to separate but in the pest risk analysis (PRA) framework of the IPPC which applies to environmental assessment of GMOs (see above) risk assessment and risk management are integrated. Resolution of this however, might be to regard 'risk management' in the IPPC context as actually making recommendations for risk management to be considered by decision makers.

A4.7.4 Science and 'non-science

There is also a debate about what is 'science' in the context of risk assessment being a ‘scientific process’ and in the context of the SPS Agreement. Should social and economic impact being considered along with biological impact? (See AU Model Law on Biosafety, Section 3.3.4). The IPPC PRA framework includes these as important elements of the risk assessment but some national authorities do not regard economics and social science as science. This is mirrored in the debate about actually what is 'biosafety'. Is it only consideration of the biological and environmental effects or does it include socio-economic considerations.

A4.8  General limitations on 'model laws'
A4.8 1 Problems with Model Laws

By definition [primary] Laws/Acts of Parliament express legal concepts rather than practical implementation. Model Law is in legal format which is difficult for national lawyers/legal draftsmen to implement - each country has its own legal culture/concepts and different legal language. This is illustrated by the different legal systems of Anglophone and Francophone countries. Also, subtle differences may exist between neighbouring countries in their approach to legislation on the same subject- e.g. Tanzania, Kenya, Uganda.

It may be better to have guidelines/directives or 'instructions'
 in non-legal language and provide support to national jurists to adopt using their own legal concepts. It is noted that in EU, a Directive may be adopted as Law/Act of Parliament, as an instrument of secondary legislation or indeed as an administrative order.

This could serve as a 'shopping list' for each country with the option to include or exclude different provisions as well as the strength of regulatory measures.

A4.8.2  Regulations

By contrast, Regulations provide rules for implementation and/or technical standards; they do not/should not involve fundamental legal concepts.

The irony is that many primary laws remain without implementation in developed countries after assistance to draft because of lack of regulations. The reason is that most jurists lack technical understanding but in fact it is easier to transpose 'model' regulations or to copy regulations from one country to another because they are technical in nature, i.e. harmonisation is easier.
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ANNEX 6.  CVS OF EXPERT TEAM

Robert Black (Coordinator, legal/regulatory expert) 

r.black@gre.ac.uk
Skye name: rob_black 
www.ocimum-biosecurity.eu 

Dr Robert Black works as an independent consultant providing services as a jurist and regulatory scientist specialising in biosecurity-related law and risk assessment (http://ocimum-biosecurity.eu). He has a PhD in Soil Microbiology, Master of Laws (LLM) and is a Fellow of the Higher Education Academy (accreditation to teach in UK universities). He is remains an Associate of the Natural Resources Institute, University of Greenwich at Medway, UK after having taking early retirement from the University of Greenwich in 2006 as Reader in Law. Legal specialisms cover inter-alia biosecurity- and biosafety-related law (sanitary and phytosanitary border controls for food safety, human, animal and plant health, genetically modified organisms), environmental law and all aspects of pesticide use and safety. Uniquely as a jurist he also has extensive experience in the implementation and enforcement of plant health and pesticide laws and regulations. Through aid projects he has provided institutional support to governments in Africa, Asia, Central America and Caribbean and Eastern Europe/Former Soviet Union (EU, DFID, FAO, etc.): review and drafting of legislation and other legal instruments and provision of advice and legal and technical training on regulatory services. He is an acknowledged international expert in pest risk analysis (PRA) for plant health and quarantine with research and training interests in methodology for risk assessment. As a plant health scientist with great experience in diagnostics and quarantine, he is Senior Editor of the online journal New Disease Reports (http://ndrs.org.uk) and is available for certain technical assignments in this area. He had a distinguished academic career before early retirement in 2006 and still publishes articles widely in international peer-reviewed journals and as book-chapters. Altogether, Dr Black has worked in more than 40 countries in four continents.

Valerie Verdier, “Green Biotechnology” expert

Valerie.Verdier@ird.fr 

Dr Valerie Verdier has been at IRD Montpellier since 2006. She obtained her Doctoral degree in plant pathology in 1988 from the University of Paris XI in Orsay.  Recently she was made a Marie Curie Fellow (EU, People). In 2003, she earned her equivalency professor level or “Habilitation à Diriger des Recherches” (HDR) at U. Orsay. Her research activities have focused on studying plant pathogen interaction. This led her to develop several successive lines of research with the main goal to develop effective methods to control diseases. She worked on the cassava bacterial blight disease (epidemiology, characterization and evolution of bacterial strains and application for disease control). In 2003 she initiated a new project on rice-Xanthomonas interaction. Between 1988 and 2001 she was successively based at IRD in the Congo with frequent mission in central and West Africa, then IRD Montpellier, and CIAT Colombia where she was outposted for 6 years developing a working team on a large cassava project focused first on the genetic diversity of pathogens with application for detection and for the determinism of genetic resistance. Throughout the projects she developed over the last 25 years, human resources, laboratory facilities and efficiency of laboratories (in Congo, Togo, Colombia) and field operations (Central and West Africa, South America, China) have been built and therefore contributed to create new capacities in NARS and universities (groups of researchers and students at U.Los Andes and U.Nacional Bogota). She is currently developing research partnership with various national and international institutions in Europe and abroad. During her assignments abroad and the various missions of expertise she became familiar with the real problems of land in tropical plant pathology, biotechnology and breeding. The training and transfer of knowledge and technologies with communities at the South are an important part of her research activities. Her number of past and current grant support is about twelve (INCO DC, GCP, FBF, Colciencias, ECOS, MOST-China, Agropolis, BRG, MRIS/DGA).

She acted as IRD representative and financial administrator in Colombia (1999-2001) and was in charge of national and international collaborations. In 2001 she joined the University of Perpignan where she was in charge of the cassava genomics Agropolis project and developed a new project an research team on rice bacterial blight disease. A Fellow of the French Phytopathological Society (SFP), the American Phytopathological Society (APS) and the International Society of Molecular Plant Microbe Interactions (ISMPMI), she also is an active member of AGRINATURA and has performed numerous consultations in plant pathology and  biotechnologies in tropical countries, especially in Africa and South America. The author or co-author of numerous research papers and book chapters in peer-reviewed journals (>50), she is a member of organising committees of international scientific meetings. 

Fabio Fava, “White Biotechnology” expert


fabio.fava@unibo.it 
Skype name: fabio-fava  http://dicasm.ing.unibo.it/fava/fava.htm
Prof. Fabio Fava is Full Professor of “Industrial & Environmental Biotechnology” at the Faculty of Engineering of the Alma Mater Studiorum-University of Bologna (Italy). He  graduated cum laude in “Chemistry and Pharmaceutical Technologies” at the Alma Mater Studiorum-University of Bologna (Italy) and then he earned his Ph.D. in “Applied Microbiology” from the Institute of Chemical Technology of the University of Prague (Czech Republic). He published about 170 scientific papers, 80 of which on medium/high IF peer-review international journals of industrial and environmental biotechnology. He is Editorial Board member of the international journal “New Biotechnology” (Elsevier), Associate Editor of the journal “BMC Microbiology” (IF 2.8) and Research Editor of the journal “Microbial Cell Factories” (IF 3.3). Dr. Fava is member of the Industrial Biotechnology Expert Group of the European Technology Platform on Sustainable Chemistry “SusChem” (ETP SusChem) and is the coordinator of the “Industrial & Environmental Biotechnology” section of the Italian Technology Platform on Sustainable Chemistry (SusChem Italy). He is vice chair of the Environmental Biotechnology section of the European Federation of Biotechnology (EFB), member of the Industrial Biotechnology Working group of the National Committee for Biosafety, Biotechnology and Life Sciences of the Italian Presidency of Council of Ministers (Rome), member of the Task Force on Industrial Biotechnology and in that on Environmental Biotechnology of the Working Party on Biotechnology of the OECD and member of the Ad-hoc Advisory Group for the Lead Market Initiative for Biobased Products at the DG Enterprise and Industry of European Commission (Brussels). He has been coordinator or organiser of several European-level research projects, study groups and workshops funded by the EU and NATO. Currently he is involved in the activities of the a) EU COST action COST FP0602 “Biotechnology for lignocelllulose & Biorefineries (BIOBIO)” and b) ERA-Industrial Biotechnology (as observer) and coordinates the EU project NAMASTE (FP7).  Further, he co-organized the “IV European Bioremediation conference” held in Chania, Greece, in 2008 and he is the chair the “14th International Biotechnology Symposium and Exhibition” (14th IBS)(Rimini, Italy, September 14-18, 2010). 

Niccolo Mattei (“Blue Biotechnology” expert)
niccolomattei@hotmail.it 
Dr. Niccolò Mattei works as an independent consultant, providing a service as marine biologist, conservation of  aquatic ecosystems in crisis and environmental management for some Public Administrations in Italy. He has a Ph.D in Environmental Biology, and Master in Biology cum laude. After ten years of research in marine aquaculture for the University of Siena (Italy) for his Ph.D thesis, he studied a new technique to detect the DNA damage also doing research for the ORNL in Tennessee (USA). He has been president of the Maremma Natural Park, and for seven years Vice Commissar for the Italian Government for the conservation of an important aquatic ecosystem. He is a specialist in aquaculture systems for marine fish and molluscs species in intensive, semi-intensive and extensive systems. He was teacher in several formation courses in Italy and Greece.  So far, he has written about 60 scientific publications and was editor or co-author of three books on aquaculture and ecotoxicology.

Vincent Robert (“Red Biotechnology” expert)     
vincent.robert@ird.fr 
Dr Vincent Robert works as a researcher in the Institute of Research for Development (IRD), in Montpellier, France, where he is Director of Research of most senior grade. He has a PhD in Medical Biology, and a HDR (accreditation to lead scientific researches in French universities). His speciality is medical entomology and human diseases transmitted by mosquito vectors, with primary interest in malaria. He spent 25 years as a resident in various African countries such as Senegal, Burkina, Cameroon and Madagascar in sub-regional health organizations, Institut Pasteur and IRD centres. He belonged to the team that, for the first time, demonstrated the huge entomological impacts of pyrethroid impregnated bednets against anopheline mosquitoes and malaria transmission. He is an acknowledged expert in insecticides for two French national Agencies in charge of health. He is Director of the Institut Pasteur course ‘Arthropod Vectors and Human Health’. He published 180 articles in international peer-reviewed journals and book-chapters, plus one book. Altogether, Dr Robert has worked in more than 20 countries in three continents.













�  The UN in e.g. Cartagena Protocol uses the term ‘living modified organism’ with the same meaning as GMO which is in wider use.


�  The French term of biosafety is ‘biosécurité’, not to be confused with ‘biosecurity’ in English. See Annex 4.


�  The ECA/UN report refers to ‘medical biotechnology’, perhaps a narrower concept.


�  See footnote (3).


�  See footnote 2.


�  ‘Instructions’ is the term used in common law jurisdictions to the non-legal material specifying the content of legislation to be prepared by legal draftsmen.
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