Higher Education Institutions-Industry Stakeholder Relationships
A Case Study of the University of Botswana’s Centre for Scientific Research, Indigenous Knowledge and Innovations’ (CesrIKi’s) Partnership with the Indigenous Knowledge Systems (IKS) Community in Botswana
A Report Prepared for the Association of African Universities (AAU)

August 2012

By
A. Neba., K. Andrae-Marobela., O. Totolo., I.N. Mazonde., B. Rutherford., K. Graham., D. Kakadia and M.N. Kiggundu.

1. Introduction 
The contemporary African Higher Education Institution (HEI) is embracing the need to extend its third mission, which may be described as the need to extend its relevance to the broader communities in which it operates. In so doing, concerted efforts are increasingly being shifted away from its traditional mission of producing an educated labour force for the job market, to efforts designed towards making meaningful economic contributions in the communities in which such institutions operate and beyond. The preferred model for HEI-industry relationships thus far has been through the formation of productive and mutually beneficial partnerships with relevant industry partners in certain areas of engagement. However, the contemporary African HEI is severely constrained in this regard by a number of factors, which make the conventional and tested Western models of HEI-Industry partnerships very difficult or very challenging to emulate and obtain comparable results. These efforts, which trickle in through various policy interventions and various strategic and practical interventions, however, are largely modeled after experiences drawn from HEI–industry partnership experiences drawn from the Northern hemisphere. Yet, while the prevailing circumstances or contextual realities found in a significant number of African HEIs are broadly similar, they are by no stretch of imagination comparable to the contextual realities of the HEIs in the Northern Hemisphere.
African HEIs’ dependence on knowledge sources generated from developed countries appears to be legendary. The need to develop and provide alternative avenues through which efforts towards generating robust and new knowledge, technologies and economic enterprises from an African perspective cannot be overemphasized. This may be achieved through harnessing the largely untapped national Indigenous Knowledge System (IKS) resources in a formal, coordinated and equitable manner. By so doing, the African HEI system could benefit from and also share new African knowledge with the rest of the world on a somewhat even keel. The private sector involvement in HEI-industry partnerships as understood in developed countries’ contexts where it may be characterized by big businesses actively seeking and engaging HEIs and other research, development and innovation institutions in a variety of research and technology development projects is largely underdeveloped in a significant number of African countries (Mugabe, 2009). In these African countries, industrial ventures are largely resource-based and service-oriented, and research and development (R&D) is hardly ever part of and indeed, is alien to their business processes. Even when present, HEI-industry partnerships have failed to develop in most African countries in the context of the HEI-industry relationships typically seen in developed country contexts. As a consequence, there is a dearth of the type of HEI-industry partnerships that have developed over the years in developed countries. Mugabe (2009) has observed that one of the consequences of poorly funded African HEIs has been the conduct of research that is of little or no interest to industrial firms. The results of this has been the emergence of only very weak links between African HEIs and the industry, and consequently, the level of transfer of knowledge from African HEIs and R&D institutions and its subsequently utilization in economic development and the creation of wealth is generally low. It is thus not surprising that productive and quality university-industry collaborations are few and of low caliber or completely absent on the innovation landscape of most African countries. Ironically, Africa is richly endowed with largely untapped IKS resource bases and African communities have maintained close contacts and interrelations with such IKS resources over centuries. These interactions are largely nutritional, health, medicinal and spiritual in nature. It is expected that the results of a successful case study that seeks to formalize and improve partnerships between African HEIs and IKS stakeholders with a view to contributing towards maximizing the benefits of communities in terms of development, innovation and entrepreneurship would by all intents and purposes be transferrable to other African HEI-industry settings. From the foregoing, this report sought to present a case study in African HEI-Industry partnerships that may easily resonate with a broad audience in HEI-Industry partnerships on the African scene. The case study reported here was undertaken and supported with funds from the Association of Universities and Colleges of Canada (AUCC) and the Association of African Universities (AAU) as part of an AUCC-AAU project entitled “Case Study Partnerships: Strengthening African Higher Education Stakeholder Relationships in Africa”.

2. Overview/Analysis 

2.1 Research, Development, Innovation & IKS Landscape in Botswana

Botswana is one of the few countries in Africa classified as a Middle Income country (World Health Organization, 2009), with a total population of approximately 2 million. The national science and technology infrastructure base is relatively weak. Over the past decade, however, the government has made concerted efforts to improve the science and technology infrastructure base and as such a number of legal and policy instruments and government departments have been created to support innovation. Such legal and policy instruments designed to drive innovation include the Industrial Property Act, the Copyright and Neighbouring Act, the Science and Technology Policy adopted through an Act of Parliament in 1998, the Botswana National Research Science and Technology Plan (2005), and the Research, Science, Technology and Innovation Policy (Draft, 2011). Other administrative interventions designed to drive innovation in Botswana have included the National Council on Science and Technology, the Ministry of Communication, Science and Technology (MCST). The backbone for research and innovation in Botswana, however, has been the University of Botswana, which is comprehensive in nature, with a Faculty of Engineering and Technology, Faculty of Science and Faculty of Health Sciences. The University of Botswana is complemented by other government Research and Development institutions which include the Botswana Technology Centre (BOTEC), the Rural Industries Promotions Company (Botswana) (RIPCO) (B), the National Food Technology Research Centre (NFTRC) and the Botswana International University of Science and Technology (BIUST), which is expected to go operational in 2012. The perennial and pervasive problem of shortage of funding for research and innovation, which is reflected by the absence of a public funding agency such as national research councils in other African countries, however, has not spared the research and innovation agenda in Botswana and remains a thorny issue threatening to reverse the gains that the nation has progressively made in other areas of its national development agenda. The national economy is largely mineral resource-based, with the government being the main employer. The industrial sector, largely composed of small and medium sized enterprises (SMMEs) concerns, may be described as being largely service-orientated and devoid of any form of large scale manufacturing, technological, biotechnological or pharmaceutical concerns, and heavily dependent on government business often publicly availed through different competitive tender processes. The private industry’s involvement in research and development is very minimal. It is most visible only through the prism of occasional and ad hoc consultancy services and assignments, and as such the local HEI and industry sector in Botswana do not appear to have developed any concrete platforms to exchange and share mutually beneficial ideas and to undertake any form of joint research and development work. To a large extent, role players in both camps do not appear to understand and appreciate their various roles and what is expected of them to establish, develop, nurture and drive fruitful local HEI-industry partnerships.

In 2004, the University of Botswana recognized the need to consolidate and extract value from its intellectual assets towards improving its contributions towards national economic development. An Intellectual Property Policy was therefore developed and adopted in 2004 and an IP Forum composed of members drawn from the Library, the Office of Research and Development (ORD), and other external institutions in Botswana was formed and hosted by the University of Botswana. The IP Forum hosted IP related activities as a means of creating awareness on IP issues and its exploitation for commercial gain. By 2009, the post of Assistant Director for Research Commercialization was created and located within the ORD. The Assistant Director was expected to drive the University’s aspirations towards research commercialization and to create the necessary awareness amongst staff and to identify and establish linkages with potential industrial partners for the purpose of commercializing the University’ intellectual assets, thus essentially subsuming the activities of the erstwhile IP Forum.
The Government also created the Botswana Innovation Hub (BIH), as a vehicle for diversifying the national economy away from mineral resource dependency through the exploitation of research and innovation. The University of Botswana allocated an annual recurrent Innovation Budget of BWP 500, 000.00 (approximately USD $60, 000.00), which was later drastically reduced by as much as 85% during the last financial year. The reason advocated by the financial department was that the budget, which had been earmarked for IP protection and other IP commercialization activities, had hardly been used. It was not difficult to understand why the budget had not been fully utilized. Research commercialization activities, which were in their infancy at the time, had in earnest focused on a massive IP awareness campaign. The awareness was couched in the form of lectures, seminars, workshops and other activities, and also focused towards developing the necessary supporting documents and establishing formal procedures for the commercialization of research results at the university.

In retrospect, ORD had adopted a model which was focused on the prevailing practices at HEI in the Northern Hemisphere, where it had been assumed that a large and sustainable pipeline of innovative technologies and potential IP and ideas will be developed and the results fed into the IP prosecution and commercialization machinery that was being set up. How wrong had this assumption been! Data published by the Association of University Technology Managers (AUTM) in 2003 and quoted by Young (2007) shows that on average, one formal disclosure of invention was made for every USD $2Million in research activity at research universities in the United States; one US patent application was filed for every USD $5Million in research expenditures and one technology transfer or licensing agreement was executed for every USD $8.5million in research expenditures. Considering these figures, it cannot be overemphasized that a significant proportion of African HEIs in general face a stark and grim situation in their efforts to pursue HEI-Industry partnerships modeled after Northern hemispheric models.

The University of Botswana which may be considered as being one of the well-resourced and funded public HEI institutions in Africa allocates a meager USD $100000, 00 as annual recurrent internal research budget. However, this amount is augmented by other external research funding sources which must be competitively accessed by UB researchers alongside researchers operating on a global scale. Lest the point is subsumed in words and letters, it is being posited here that many an African HEI appear to have concentrated its efforts on “back-end research and innovation activities” as opposed to “front-end services”. In other words, most African HEIs appear to have jumped on the bandwagon of research commercialization and HEI-Industry partnerships for purposes of extending the third mission through patenting and commercializing activities when in actual fact the basic research and innovation support infrastructure has not been properly developed. For example, national research funding agencies designed to specially fund the national research agenda are rare or non-existent in most African countries. Quite a significant number of African HEIs have not developed appropriate institutional research strategies and incentives to drive research and innovation in a concrete and sustained manner, and most abhorrently, do lack basic scientific and research equipment. It has been estimated that the average age of equipment in engineering faculties in African HEI is over 15 years (Mugabe, 2009; Falada, 2011). Yet, there have been recent advances in all areas of research and innovation, meaning that African HEIs can hardly compete on the global stage as far as research and innovation is concerned due to an acute lack of research funds and modern research and innovation equipment amongst many other factors.

While the constraints towards emulating Western HEI-industry partnership are many, the need to explore alternative models that may strike an accord with many an African HEI-industry relationship has become even more deafening. Bearing this in mind, the area of IKS and culture provides sterling opportunities for African HEIs with ever dwindling financial and other resources to leverage and build meaningful and sustainable partnerships with the broader communities in which they operate and at minimal costs. IKS may be construed as a common denominator in all if not most African communities.

The interrelationships and interdependences between Africans and their IKS and cultural settings have been very intimate for centuries. In IKS and culture, Africans over the centuries have found cures for a host of medical and health conditions, food and nutrition, environmental protection, veterinary medicine, global warming interventions, and a host of other interventions and survival strategies. Africa’s IKS may therefore hold recipes and concrete solutions to a significant proportion of Africa’s developmental challenges in the area of health, agriculture, nutrition and tourism. Its optimal management and exploitation may accelerate Africa’s strides towards the attainment of some of the Millennium Development Goals (MDG). Furthermore, such solutions conceptualized from Africa’s IKS, if properly developed, could be more acceptable, sustainable and widely adopted by Africans and other countries in the South much more than solutions conceived and developed from Western experiences.

Despite the enormous potential to develop community centered solutions and knowledge from Africa’s IKS, it has been astutely observed that for all intents and purposes, African universities have considerably shied away from comprehensively developing such approaches. The voracious consumption of and dependence on knowledge produced in developed countries by African HEIs has led to critically important knowledge sources such as Africa’s richly endowed IKS being undermined and underutilized by both HEI researchers and scientists. African HEIs appear to have been sloppy towards formalizing mutually beneficial and sustained relationships with the relevant IKS communities. For the most part, researchers from African HEIs have interacted with this sector on individual and often on ad hoc basis. For the most part, such interactions, which have normally been informal, have created negative perceptions and animosity between IKS holder communities and members of African HEIs. The main charge from IKS community holders towards their African HEI stakeholders has been complaints about looking down on IKS holders and users with disdain, dishonesty as well as about bio-piracy and outright misappropriation and theft on traditional knowledge, remedies and ideas by African HEI stakeholders and other parties. The case of Hoodia and other similar occurrences are cases in point.

The lack of meaningful and well-thought out collaborations between African HEI communities and the IKS communities has also meant that such IKS are not being optimally utilized by the IKS community stakeholders and broader African communities as there are issues of lack of trust, bio-piracy, corruption, quackery, etc that have emerged on the part of some IKS practitioners and stakeholders. This has led to a situation which is obviously detrimental towards Africa’s developmental agenda and to the loss of potential health, agricultural, ecological and socio-economic benefits to African and other communities the world over.

2.2 The Center for Scientific Research, Indigenous Knowledge and Innovation (CesrIKi) at the University of Botswana

In Botswana, a number of national policy instruments such as Vision 2016, the National Research, Science and Technology Plan and the National Policy on Science Research and Innovation recognize the vital role IKS could play in the next phase of its national developmental objectives. Aligning the University of Botswana’s vision and mission with that of Vision 2016, the University Research Strategy which was approved in 2008, identifies “culture, arts and society” and “indigenous knowledge systems” as some of its key thematic research areas. The University of Botswana’s Centre for Scientific Research, Indigenous Knowledge and Innovation (CesrIKi) is at the forefront of the development and socio-economic exploitation of IKS in Botswana in line with national aspirations, and to this end, CesrIKi is emerging as a leader in the IKS platform in Botswana and in the SADC sub region. CesrIKi has recognized the wealth of knowledge that has to be investigated, documented, studied, and if possible, restructured, so as to contribute maximally and in a more meaningful way to the benefit of local communities in terms of development, innovation and entrepreneurship. As part of its program objectives, CesrIKi employs scientific principles, ethno-medicine and participatory approaches in pursuit of its research agenda and interactions with communities of IKS practitioners in Botswana. The Centre’s active involvement of traditional medicine practitioners from rural and peri-urban villages using a recently developed “Screens-to Nature” technology, a field deployable method for testing and documenting biological activities of medicinal plants provided a novel platform for generating potentially useful knowledge from IKS with a significant potential for wide scale application in other African IKS settings (Andrae-Marobela et al., 2012).

This case study report is an exploration and an analysis of CesrIKi as a viable entity through which productive industry linkages may be established with local IKS communities and other stakeholders in Botswana and abroad, and therefore act as a potential model for African HEI-industry stakeholder relations. The Centre’s resources and equipment and how they have been deployed in research projects in communities in Botswana, the experiences and influence gained by the Centre in University-Community interactions provide perspectives of the various interactions and potential challenges in such linkages and therefore may serve as a useful model for other African HEI-Industry linkages. This case study outlines the set-up at CesrIKi, its objectives, its organization, challenges, and activities and presents the findings of a research project undertaken by the Centre to illustrate how HEIs in Africa could potentially extend their third missions by building tangible, beneficial and productive relationships with IKS communities and other stakeholders in areas where they operate. Furthermore, the innovation leads such interactions with IKS stakeholders and communities could potentially provide towards the creation of various types of products and innovations for the improvement of the socio-economic conditions of African communities and beyond cannot be overemphasized.

In developing this case study, exchange visits to Canada were undertaken by the Botswana based team members, and to Botswana by the Canadian based team involved in the current Case Study examination. These visits were undertaken with generous financial support under the auspices of the AUCC and AAU HEI-Industry Relationship Stakeholder Partnerships project and provided an opportunity for the authors of the present case study report to interact with a host of Canadian and Botswana based institutions respectively. The institutions and individuals visited in both Canada and Botswana were selected from the academic, research, and innovation, industry and IKS communities in the two countries. The Canadian team member visiting Botswana was provided an opportunity to interact with the institutions and individuals in Botswana and to explore how experiences in the area of HEI-Industry relations in Canada with a specific reference to IKS in Canada could be used to leverage the CesrIKi, and the further development of CesrIKi’s interactions with its stakeholders, especially the IKS community Partnerships in Botswana. Also, the Botswana team visited Canada with the same objectives in mind. Already, lessons learned from both visits have been integrated in the development of a revised strategic plan for CesrIKi.
3. Status Report 

3.1 IKS Related Research at UB and the Establishment of CesrIKi

The strategic significance of IKS at the University of Botswana cannot be overemphasized. Historically, many research activities related to IKS and rural based technologies have been an integral part to budding research efforts in several faculties of the University of Botswana. For example, the Faculty of Education has pursued research interest in investigating and understanding IKS in order to infuse IKS into the curriculum of schools and teaching in higher education. As a result staff members of the Faculty have made contributions to the African Perspectives on Adult Learning textbook series. The Faculty of Engineering and Technology is highly focused on areas such as indigenous architecture and traditional building materials as well as bio-fuels and indigenous technologies. The Faculty of Business has been operating a Business Clinic to link UB’s exceptional talents and innovations to industry and to enhance the entrepreneurial skills of graduates. This includes consideration of the potential of IKS for innovation and commercialization. The Okavango Research Institute, a multidisciplinary centre that specializes in natural resource management of the Okavango river basin, a wetland that is a Ramsar site, experiences a unique environment and a research challenge not only in terms of hydrological, geological and biological work but also regarding the socio-cultural and socio-economic status of communities in that part of the country. As a site not only of considerable biodiversity but also of ethnic and cultural diversity, IKS contributes to a large extent to the lives of the people of the region. IKS thus is a common thread in various research programmes and projects across several faculties and departments of the University of Botswana. The establishment of CesrIKi was therefore a watershed event and a bold step undertaken by the University of Botswana towards promotion of interdisciplinary research in order to provide an enabling environment where synergies in harnessing IKS for the benefit of the nation and human society could bear tangible fruits. It was further to enhance efforts towards translation of IKS research into innovative processes and as such contribute in defining a competitive edge for UB locally and globally. It further articulated a practical translation of both national and institutional intentions in the exploitation of IKS towards the diversification of the national economy. 

The University of Botswana’s planning document “Shaping Our Future” recognized the establishment of various Centres of Studies at the institution as a basis for providing avenues for growth and for generating external support. Centres of Studies are recognized as entities that facilitate the interdisciplinary development of research, teaching or outreach to the wider community or any combination of these, usually in a specialized field of study. It is an expectation that Centres of Studies bring together and focus expertise (which the University already has or wishes to develop) and expand such expertise in the field by developing programmes, facilities or by bringing in experts from inside and outside the university to fulfill laid down objectives. Centres of Studies fall under the general supervision of the Director of the Office of Research and Development (ORD), who reports to the Deputy Vice Chancellor Academic Affairs. Centres of Studies are headed by directors, working in conjunction with Executive Committee members.
CesrIKi was established in 2006 as a Centre of Study in accordance with the University’s Guidelines for the Establishment of Centres of Studies. CesrIKi is an interdisciplinary and science-based Centre of Study which embraces the basic as well as the applied sciences. It has recently been approved by the University Research Committee for conversion into a full-fledged multi-disciplinary science-focused Research Centre in accordance with the University of Botswana’s Guidelines for Establishment and Implementation of Research Institutes and Research Centres and the Guidelines for Transformation of Centres of Study into Research Centres.  The main architects of the concept included Professors Nelson Toto, Prof. Bahanu Abegaz and Prof. Otlogetswe Totolo.

The mission statement of the Centre is documented as: “Centre for Scientific Research, Indigenous Knowledge and Innovation (CesrIKi) exists to derive value from Indigenous Knowledge Systems to the benefit of communities in Botswana’ while its vision is stated as: “Centre for Scientific Research, Indigenous Knowledge and Innovation will be a Centre of Excellence on sustainable management of Indigenous Knowledge Systems in Africa and the world. The objectives of the Centre are as follows:

· To contribute to national economic development and poverty alleviation by exploring Botswana’s comparative advantage in natural resources and indigenous knowledge systems through interdisciplinary research.

· To engage in training (masters, doctoral and post-doctoral) research, technology and business innovation programs that will help generate the critical mass and cross-disciplinary synergies taking advantage of the opportunities that are now available in the post-genomic era

· To translate IKS into innovative processes for the benefit of communities

· To develop IKS conscious scientists who will have reciprocal relationships with both rural communities and the formal sector.

· To support a paradigm shift in pedagogical approaches to ensure that the local communities endowed with natural resources will actively participate in applied and basic research initiatives for the present and future generations of scientists who will promote people-to people learning.

· To provide support on advocacy and policy development in relation to IKS

· To be an intellectual and cultural centre that generally draws upon the indigenous knowledge base and promotes Botswana’s social and cultural heritage

CesrIKi’s priority areas include health, food security, agriculture, environmental conservation and natural resource management. However, the possibility of inclusion of other focal areas has been catered to in its strategic documents. CesrIKi is involved in multidisciplinary research, research training and research and development efforts, as well as advocacy and policy development areas relevant to the Centre’s anticipated close interactions with IKS holders and their communities. CesrIKi pays particular attention to the development of participatory research approaches and collaborative research efforts in integrating IK with science education and strongly believes that mutual, respectful and trustful working relations with communities and IK holders are essential and indispensable prerequisites to develop innovations from IKS. As a result, CesrIKi expends considerable efforts towards building concrete models of Community University Partnerships.

3.2 Management and Governance of CesrIKI

The CesrIKi organizational structure reflects the requirements as outlined in the Guideline for Transformation of Centers of Study into Research Centers and consists of a Director, an Advisory Board and an Executive Management Committee. CesrIKi believes that due to its unique objectives as being a Research Center on one hand, but equally involved in intense interactions with local community structures on the other hand, it needs a leadership structure with strong executive elements. CesrIKi has therefore assembled an executive management committee (EC) drawn from a wide spectrum of high standing members of the University community to provide strategic guidance and shape its future towards becoming a Centre of Excellence. In line with this mandate, CesrIKi has set up and is in the process of setting up teams in the areas of human health, food systems, conservation and agriculture. Members of the executive management committee therefore will coordinate a focus area (Table 1).
Table 1. The Composition of CesrIKi’s Executive Committee
	Name
	Department
	Coordination of Focus Area

	Prof. O. Totolo
	Environmental Sciences
	Director

	Dr. K. Marobela
	Biological Sciences
	Traditional Medicine/Community Partnerships

	Dr. A. Neba
	Office of Research &Development
	Intellectual Property, Innovation and Commercialization

	Dr. R. Mapitse
	Chemistry
	Natural Products Research

	Prof. D. Motlhanka
	Botswana College of Agriculture
	International Collaborations

	Dr. A. Masizana
	Computer Science
	Information Technology and IKS


The activities of CesrIKi are defined in a framework of Focus Areas, such as community partnerships, intellectual property rights, innovation and commercialization of IKS, IK and information technologies, natural product research, international collaborations and managing of IK interfaces. Each focus area is managed by a coordinator and assisted by the CesrIKi program coordinator. Focus areas can be redefined and extended. An advisory board has its input in defining focus areas and the coordination and implementation of CesrIKi activities in respective focus areas. CesrIKi’s advisory board comprises of experts external to the University of Botswana and reflects the three domains of CesrIKi namely, scientific research, indigenous knowledge and innovation (Table 2). Advisors are drawn from national and international institutions, community organizations and private and public sector. The Advisory board meets quarterly. 

Table 2: The Composition of CesrIKi’s Advisory Board 
	Name 
	Institution/Organisation
	Focus area

	Prof. B. Abegaz
	Executive Director of African Academy of Sciences Nairobi, Kenya
	International relations

networks

	Mrs. K.N. Monyatsi
	African Regional Industrial Property Organisation (ARIPO), Harare,Zimbabwe
	Intellectual property rights



	Dr. G. Matsabisa
	Indigenous Knowledge Systems

(Health) Director -Medical Research Council, Cape Town, South-Africa
	IKS health research

	Prof. N. Torto
	Department of Chemistry, Rhodes 

University, Grahamstown, South-Africa
	IKS applications in

biotechnology and pharmacy

	Prof. I. Raskin
	Department of plant biology and pathology, Rutgers University and Global Institute for Bioexploration (Gibex)  New Brunswick, NJ USA
	Botanical therapeutics 

phytomedicine, natural product

pharmacology

	Kgosi Puso Gaborone
	Chairman of “Ntlo ya dikgosi” (Botswana House of Chiefs)
	IKS and culture

	Mr. B. Mogodu
	Executive Director, Botswana

Khwedom Council
	Community partnerships



	Mr. B. Setilo
	President Baitseanape ba setso‟
umbrella organisations of traditional healers in Botswana
	Traditional medicine,

research and community

partnerships

	To be nominated
	Botswana community based

organisations network (Bocobonet)
	Community partnerships



	Dr. M.W. Serote
	Former CEO of Freedom Park,

Pretoria, South-Africa
	Indigenous knowledge

systems, culture, heritage

	To be nominated
	Nga Pae o te Maramatanga

New Zealand's Maori Centre of

Research Excellence
	IKS research/community

interfaces

	Prof. Drissa Diallo
	Head of Department of Traditional

Medicine, University of Bamako, Mali
	Development of “improved traditional Medicines”(Effective

and low-cost medicinal products)

	Prof. V. Reutrakul
	Director of Center of Excellence for

Innovation in Chemistry, Bankok,

Thailand
	Knowledge-based innovation, bioactive natural product

research

	K. Raseroka
	Former Library Services Director, University of Botswana
	Information Management


3.2 Challenges Confronting CesrIKi
The main challenges faced by CesrIKi thus far have been two-fold and namely the challenge of attracting external funding and also of acquisition of land. On the former, the unclear status of Centres of Study in terms of eligibility for external funding has proved to be a major obstacle towards attracting and accessing external research funds. As a case in point, the Centre submitted a proposal to the EU Non-State Actors on documentation of indigenous knowledge systems in Botswana and after being shortlisted and evaluated in a second round, a grant of BWP500000.00 was tentatively awarded to the Centre. Unfortunately, this decision was reversed after a second round of eligibility evaluation by which it was argued that the Centre was part of the University of Botswana and therefore a public institution and as a consequence not eligible for non-state actor funding. From the University of Botswana’s point of view, Centres of Study were seen as structures which were not included in a University Budget and were envisaged to attract funding autonomously. But Centres of Study being of a government sponsored public institutions are largely not eligible for funding as per criteria of many major funding organisations. Centres of Study therefore have the worst of two worlds: they are not included in the institution budget and are at the same time severely constrained in attracting external funds. Unfortunately, the transformation of Centres of Study to Research Centres still does not address this status quo, which has formerly been brought to the institution’s attention.

The Centre, with the help of the previous Vice-Chancellor, identified a piece of land (17 ha) north of the new Academic Hospital on the main University of Botswana campus. This piece of land was intended to be used for the construction of CesrIKi offices, laboratories, green houses, gardens and ploughing fields. The former Vice-Chancellor had been on the verge of acquiring that piece of land and unfortunately up to now the Ministry of Lands has not communicated their decision. In 2006, the World Bank Team visited the University of Botswana to assess the viability of the proposed CesrIKi infrastructure which was also supported by the Government of Botswana through the Ministry of Finance and Development Planning. CesrIKi remains hopeful that the land will be acquired and CesrIKi could have a physical presence at the University of Botswana. As an interim measure, however, the University of Botswana has recently allocated a building for CesrIKi offices out of the main Campus but very close to the campus.
Other challenges that have come to the fore during the course of this project include lack or very weak institutional interventions towards gender mainstreaming and environmental sustainability issues.
3.2.1 Gender Mainstreaming
While a Policy on Sexual Harassment does exist at the University of Botswana, explicit interventions designed to expressly prop up the policy are still lacking.  Concerted efforts will be made towards improving gender mainstreaming at the core of CesrIKi’s activities. This is particularly important as a significant number of its stakeholders both at the institutional level, and within its stakeholder community consists of women. In the course of this project, important lessons on gender mainstreaming issues have been gathered from interactions with Canadian institutions and such lessons will be used in the development and implementation of explicit policies and other interventions in area at CesrIKi in particular and the University of Botswana in general. The adoption of gender biased scholarship schemes, awards and funding policies in favour of women applicants, and higher levels of women participants in a broad range of CesrIKi’s future programs and activities will be explored and implemented. Furthermore, a deliberate intention to organize IKS related activities for females only participants and to attract female Postdoctoral students, female research fellows and female affiliates to CesrIki and also to engage a higher proportion of female professionals to deliver professional training courses in IKS at CesrIKi would definitely go a long way towards improving gender mainstreaming at CesrIKi.
3.2.1 Environmental Sustainability
Also, no explicit policies on environmental sustainability exist at this stage at the University of Botswana. The need to improve and strengthen relevant policies in this domain, especially at CesrIKi has therefore been noted during the course of this case study. Considering that a significant proportion of IKS resources is drawn from the biophysical environment in and around IKS communities, the need to develop strategies aligned to the Nagoya Protocol to promote the sustainable use of natural resources cannot be overemphasized. CesrIKi will develop strategic partnerships with research institutions and other governmental institutions such as the Institute of Veterinary Sciences, the Department of Agriculture, the Department of Environment Wildlife and Conservation and other community based organizations active in the area of sustainable development. Such partnerships will seek to identify various species of plants and animals that are at risk of being endangered as a direct result of overharvesting for IKS related uses. CesrIKi intends to secure funds and farmlands to set-up farms and community gardens in order to cultivate such endangered plant species and also rear animals at risk. An educational and awareness campaign will also form part of the strategy and communities will be particularly encouraged and supported to get involved in various forms of sustainability interventions and initiatives. Given the dual role interventions such as community gardens for IKS related plants may serve such as promoting the sustainable use of such endangered species while simultaneously providing avenues for communities to earn extra income from the sale of such farming products, it is envisaged that these types of interventions would contribute significantly towards environmental sustainability.
3.3 Activities

In its relatively short history, CesrIKi has made significant progress in attracting high profile researchers as Fulbright Scholars, and also prestigious and high profile research and academic institutions from North America as partners in various research, innovation and development projects. The Centre has also been successful in attracting research grants despite the challenges identified earlier. The Bill & Melinda Gates Foundation, the Government of Botswana, including several Government Ministries, Swedish International Development Agency (SIDA), the Global Institute for Bio-Exploration (GIBEX), the United Nations Development Programs Global Environmental Facility (UNDP-GEF) are amongst funders that have provided funds for CesrIKi research projects and programs with the highest single sponsor thus far being the Government of Botswana that has funded a national IKS Policy development project to the tune of P6.3Million. 
Of particular interest is the nature of the research projects which have been funded, which have typically centred largely, and as expected in the arena of IKS, but always on the interface between IKS and industry applications. The pan-African Natural Product Library (p-ANPL) and its screening for natural product-based anthelmintics is a novel project that emerged from a US$11666.00 Gates Foundation sponsored consultative meeting (April 2009) of natural product chemists from Universities of Addis Ababa, Ethiopia; Yaoundé, Cameroon; Muhimbili, Tanzania; Khartoum, Sudan; Nairobi, Kenya; and Cape Town, South Africa and a representative of Bristol-Meyers Squib, USA as a vehicle to attract interest in African natural compounds. The main idea of p-ANPL is to establish a repository of natural compounds within the framework of a consortium to build, screen and characterize natural products. Many of CesrIKi’s research projects thus have potential industry applications and considering the caliber of institutions and entities that have collaborated with CesrIKi thus far, it is not far-fetched to envisage the completion of the research loop with industrial partners for the purpose of commercialization of CesrIKi research outputs. 

An important area of engagement where CesrIKi has particularly excelled has been in developing national competence in surveys documenting IKS in the country and the promotion of IKS among diverse communities in Botswana. The interest shown by local IKS stakeholder communities and traditional healers in not only partnering with CesrIKi but also actively involved in CesrIKi research projects has been phenomenal and noteworthy. Through these interests and efforts which have seen a high level of participation by a broad range of community stakeholders, CesrIKi has accumulated a body of knowledge and experience on how formal academic and research institutions could interact with local communities and IKS stakeholders and how such interactions could potentially provide innovation leads in health, environment, agriculture, climate and nutrition products and services. 

These experiences, which are worthy of mention in the context of African-HEI stakeholder relationships, arose from an ethno-survey and IKS study supported by the UNDP-GEF. At the forefront of the ethno-survey and the IKS initiative were the pioneer Director of CesrIKi, Prof. Behanu Abegaz and his successor, Prof. Otlogetswe Totolo and Dr. Kerstin Andrae-Marobela. Dr. Kerstin Andrae-Marobela conceptualized the methodological framework and implemented the participatory approaches of CesrIKi’s initial pioneering projects. Dr. Andrae-Marobela is also the Director of the “Screens-to-Nature” program that provides the opportunity to conduct preliminary screens of natural resources for their bioactivity in the field and sharing the results directly with traditional healers and community representatives. Dr. Andrae-Marobela’s direct experience with engaging traditional healers and their associations on infectious diseases in a scientific but culturally sensitive manner provides useful lessons for other African scientists to emulate in order to optimize interactions with IKS communities elsewhere, which may lead to potential innovation in many IKS and other areas. This particular exercise wherein CesrIKi, represented by the multidisciplinary team of researchers and their interactions with the IKS stakeholder communities illustrate the potential role such interactions could play in forging novel linkages in HEI-industry relations. Such interactions and experiences provide opportunities to grasp and understand the interfaces of traditional and biomedical approaches as a viable means to strengthen African HEI-industry partnerships in the developing world context.

3.3.1 A Synopsis of the Study & Lessons for African HEI-Industry Linkages in the Area of IKS Engagement
The CesrIKi’s research project used for illustrative purposes as a plausible model for HEI-Industry relations was entitled “Ethno survey and promotion of indigenous knowledge system (IKS)-based solutions for Botswana” and was funded by the UNDP-GEF Small Grants and culminated into a detailed technical report entitled “Documentation and Promotion of Indigenous Knowledge based Solutions for Botswana – An Ethno survey” (Andrae-Marobela et al., 2010). Its major objectives were formulated to explore appropriate modalities for long-term mutually beneficial interactions with IKS practitioners and communities as well as to document and evaluate widely practiced IKS related health and food systems. 

3.3.1.1 Identification and Recognition of Salient and Critically Important Issues at Commencement of Project

At the onset, the project team identified and recognized certain critically important issues in the design of their study methodology. It was recognized that indigenous/traditional knowledge systems were dynamic systems that were embedded in changing social, economic and environmental contexts and relations and as such, the documentation of such knowledge systems had to include factors which contributed to the shaping of IKS at least to a certain extent. The research team further recognized that knowledge was more than mere information and took a decision to document not only a list of names of useful medicinal plants but also some belief systems related to traditional healing, traditional disease causalities and healer/patient interactions. The third critical issue was the decision by the research team to consider IKS practitioners and community members as research partners and not merely as “informants” or respondents” as often is the case. The research team essentially therefore opted for some “form of participatory and exploratory research design which made it possible to conduct research not “about” IKS practitioners but “with” them”.

3.3.1.2 Choosing a Research Methodology and Developing Guidelines for Interactions

The project team adopted a multiple approach to data collection and data analysis. Various data collection methods were used in the research project and included consultative workshops, report back workshops, focus group discussions with traditional healers and community members, in-depth interviews with traditional healers and community members, individual interviews with public health workers, ethnographic observations and follow-up interviews and onsite testing for plant bioactivities using Screens-to-Nature Technologies”

The research team recognized the need for consultation which gave IKS practitioners an opportunity to make informed decisions to collaborate with them and to provide ample space for airing views, comments, concerns and recommendations (Andrae-Marobela et al., 2010). Furthermore, the research team followed up consultations with one or two rounds of interviews with individual IKS practitioners and also provided a mechanism to give IKS practitioners feedback on the findings of the study and general observations. This was intended to give IKS practitioners an opportunity to contextualize, clarify and reflect on results and thus prepare the IKS practitioners to make further contributions towards outlining further research (Andrae-Marobela et al. 2010). The research team also prepared and extended individual certificates of acknowledgment for the contributions by IKS practitioners and community members who participated in the study. The need to maintain contact through regular telephone conversations and follow-up visits with some IKS practitioners and community members also emerged as a strong tool to sustained relationships with the IKS practitioners and community members.
3.3.1.3 Outcomes that highlight HEI-Industry Relationships

The substantive results obtained from this study are well documented in the project report entitled “Documentation and Promotion of Indigenous Knowledge based Solutions for Botswana – An Ethno survey” (Andrae-Marobela et al., 2010). However, the research project further, albeit inadvertently, has revealed important findings which may inform and improve our understanding of HEI-Industry relationships in African contexts and are thus the subject of discussion in the next section. These findings reveal many interesting dimensions that provide useful and valid lessons on creating Afro-centric and substantive models of HEI-Industry relation in Africa, especially within the context of the sustained challenges which are always confronting African HEIs and industries.

While African HEIs may desire to establish the type of relationships and partnerships with industries wherein IP generated from its research efforts will be absorbed and commercialized by such industries, the reality on the ground dictates otherwise. Limited funding, academics and researchers who are often over laden with teaching workloads, poor scientific equipment and infrastructure and a general apathy towards intentional generation and exploitation of intellectual property means that sustained pipelines of intellectual property from most African research institutions is a pipedream. Although most African institutions have made progress towards the formulation of the necessary intellectual property policies, competing needs have meant that its limited resources are channeled elsewhere outside the boundaries of IP development and management. Given the above scenario, there is therefore the need to explore other options through which African HEIs could develop relations with industries for potential benefits towards socio-economic advancement.
3.3.1.4 African IKS Practitioner and Community Stakeholders - A Novel “Industry” for African HEIs Interrelationships Development

African HEIs are usually perceived by the common man as Ivy League towers. The common man has no connection whatsoever with African HEIs. The African industrial setting is made of many SMMEs that play little or no role whatsoever towards contributing to the innovation system of their national economies. For the most part, they do not have R&D departments or budgets; they do not even have corporate social responsibility policies and do not involve themselves in academic program development at HEIs. However, few provide opportunities of internships for students at some HEIs, this being the exception rather than the rule.

The status quo vis-à-vis research and innovation funding, intellectual property generation and exploitation at most African HEIs is not expected to change significantly in the foreseeable future, especially with increasing demand on its resources by ever increasing number of new applicants. The research program demonstrated that IKS Practitioners and Community stakeholders and the wealth of knowledge embodied in such systems throughout Africa may provide a new industry with which African HEIs can seek and establish fruitful interrelationships and interdependences with potential high value socio-economic returns. As the collaboration between CesrIKi and the IKS community in Botswana has largely been exploratory in nature, effective, useful and equitable models that address contentious issues such as ownership and protection of potential intellectual property rights, appropriate and mutually benefit sharing models, and affiliation guidelines for IKS stakeholders need to be developed to foster and entrench trust between CesrIKi and other African HEIs and the IKS practitioners and communities in order to obtain maximum benefit from such relationships. Also guidelines which address how African HEIs should approach IKS practitioners and communities need to be developed and promoted. The study further showed that building concrete relationships and concrete forms of collaboration depended on a number of factors. These included previous negative experiences with researchers, the general secrecy about the trade, a feeling of insecurity to reveal specific knowledge due to fear of losing trade secrets and intellectual property rights and a general fear of government which has not yet clarified the status of IK practitioners in policy and legislature (Andrae-Marobela et al., 2010).
3.3.1.5 Empowerment of Traditional Healers and Communities

The use of scientific methods, principles and technologies to validate bioactivities or otherwise in plant samples provided by traditional healers and other IKS stakeholders could be seen and appreciated as a very powerful tool that can prove the authenticity and bona fides of traditional healers and IKS stakeholders. Vice versa, in an approach that de-mystifies science, even illiterate traditional healers were able to grasp why their traditional medicine do have effects and also use this newly acquired knowledge to canvass their clients and promote themselves. More importantly, an active involvement in research from the beginning is a pre-requisite for healers to make an informed decision about and influence any Access- and Benefit-Sharing (ABS) regime and strengthens their role in potential negotiations.

The recognition of traditional healers and communities and other stakeholders of IKS during the research project as project partners provide a very strong foundation on which African HEIs could to build stronger community relationships and optimize such contacts for research purposes and other community engagements. It must be noted that some scientific papers were published in peer-reviewed journals with some of these traditional healers and community members as co-authors, as the core of the scientific information had been provided by these individuals. Feedback workshops wherein traditional healers were given the podium to share their experiences also proved very popular and appreciated by the traditional healers as they were able to share their experiences and knowledge with a wide audience made up of academics, scientists, diplomats, politicians and the general public. These traditional healers, community members and IKS holders felt a sense of belonging and felt as an integral part of the movement to improve the livelihood of the nation through the formal recognition and use of their IKS. The tendency in the past had been to view these important constituencies as merely fodders for research information. Many a researcher had conducted research in these communities and with these constituencies employing very unethical actions, leading to some form of resentment by the communities towards all researchers and distortion and outright deceit or withholding of useful information by these constituencies.
3.3.1.7 Opening Up of a Wealth of Research Opportunities: Potential Sources of Technology Development in the Area of Medicine, Health, Agriculture, Veterinary Medicines and other areas.

The potential for socio-economic development arising from this type of HEI-Industry interrelations could be quite significant. An outcome for the research project was the organization of data about medicinal and food plants in searchable Microsoft Access database. Currently the database has 1269 entries for traditional medicinal preparations which were mentioned by traditional healers during the study and also 340 food plants and general medicine mentioned by community members and public health workers. A further 350 plants samples were collected and taxonomically authenticated (Andrae-Marobela et al., 2010). The researchers recognized the absence of any comprehensive medical anthropological data in Botswana and as such documented traditional knowledge in relation to diseases, their symptoms and causalities. The data was also captured in Microsoft Access database and currently has 496 entries describing diseases/conditions, frequently treated by traditional healers and further contain descriptions of symptoms provided by traditional healers as well as the healers’ perception on causes of diseases (Andrae-Marobela et al., 2010). The research collaboration between CesrIKi and the IKS practitioners and communities in Botswana resulted in the development of a database christened Dingaka Database. Dingaka has been designed to accept queries from users and to successfully extract information from the stored data. 
The Dingaka database has been a precursor to the development of prototype medical expert system named Matwetwe, which is being developed to simulate the process employed by traditional healers when making recommendations to patients for plant medicinal uses (Andrae-Marobela et al., 2010). The Matwetwe Expert system was conceptualized as an innovative method of IKS documentation to act as a repository of the expertise captured from traditional healers and serves as powerful tool for participatory documentation of IKS in the future (Andrae-Marobela et al., 2010) Other potential socio-economic opportunities derive from potential sources of drug development for a significant number of diseases and for the development of novel bio-molecules and active natural compounds to combat diseases. 
3.3.1.9 Challenges Indentified & Suggestions for overcoming them

The study identified a number of challenges that need to be addressed in order to improve the IKS arena and by extension, improving any African HEIs-IKS practitioners and community relationships in order to improve and extend HEIs third missions. 

4. CesrIKi Going Forward

As earlier mentioned, invaluable lessons have been learned during this project from interactions with Canadian institutions during this project which would be used to improve CesrIKi’s standing especially in the areas of concrete gender and environmental sustainability interventions. The Carleton University and University of Botswana teams examined ways to improve both the attraction of their programs and projects to more women participants and to attract more female staff members. Lessons on the unapologetic Women in Business Leadership Only Academic programmes and support at Carleton University provided a model and lessons that could be tapped into to empower women in IKS arena in Botswana driven by CesrIKi. This Canadian concept in which women only entrepreneurs are roped into Leadership Certificate and Degree programmes at Carleton University and assisted in their development and growth in business leadership, facilitated, mentored and trained by successful women mentors only, provides salient and sobering lessons for the Botswana situation and CesrIKi is exploring the concept further with the hope of ultimately integrating it into a future flagship programme for women in IKS in Botswana. The University of Botswana has had a sexual harassment policy since the late 1990s, which makes it unlawful for males to harass females sexually or through any other means.  The University of Botswana team met with Carleton colleagues who run the Centre for Education on Work and Women and formed useful strategies to pursue to achieve these goals. Issues such as parental leave policies, security issues, and access and participation for women provided some ideas on how to promote these within CesrIKi and the University of Botswana.  Such an initiative would also assist academic programs better feed into development initiatives in the country. The University of Botswana team is currently working with other colleagues and relevant persons to discuss the implementation of these initiatives. 
For environmental sustainability, the University of Botswana team found Carleton’s Going Green Strategy a helpful way to guide their building and planning initiatives on campus.  They also learned of ways to link their own environmental programs to governmental, non-governmental and private sector organizations involved in this work.  The Going Green Strategy would provide invaluable lessons when CesrIKi’s main campus will be designed and constructed. 
While a lot is still to be done to draw strong lessons on HEI-Industry relations, CesrIKi’ initial pioneering work holds a lot of potential in this regard. As CesrIKi continues its development as a Research Centre, the challenge is rather for CesrIKi to go through more concrete processes of IKS development and gain more experience on the way. The interesting innovation leads arising from CesrIKi’s interactions with IKS communities and other stakeholders demand a strategy to proactively identify, advocate and engage local companies, especially SMMEs that would take up such leads and follow through to product development and other services for economic development.
Specifically however, the following lessons are noteworthy and have direct implications for CesrIKi going forward: 

1. CesrIKi needs to intensify its collaboration with other research institutions locally, regionally and internationally in order to improve and strengthen its research agenda. 

2. CesrIKi has to urgently address IP issues around the projects that are currently being undertaken and for all future projects. 

3. CesrIKi needs to formulate and develop clearly define benefit sharing models before commencement of any project 

4. CesrIKi must work closely with the IP Office within the Office of Research and Development to address IP related issues emanating from its myriad of research activities and interactions. IP related issues are usually intractable when sophisticated multi-lateral research projects are designed and implemented. Before any project is undertaken, IP issues must be addressed and the sharing formula of any discoveries must be clearly stipulated upfront. 

5. CesrIKi researchers must all commit to ethical conduct when it comes to IKS research. Appropriate guidelines in this regards were developed as part of the Earthno-survey. 

6. CesrIKi must identify industries with which close collaborations could be nurtured in order to turn its research results into products and services that benefit our communities e.g. work with traditional doctors, nutrition etc. 

7. CesrIKi’s researchers and affiliates, in addition to all University of Botswana researchers must raise their competition levels for research funds nationally and internationally, and engage the best graduate students to execute well thought out research proposals in collaboration with IKS stakeholders and other interested parties 

8. Botswana as a country needs to urgently set up National Research Council that helps institutions with Research Funds. CesrIKi should aggressively lobby for the establishment of such a national funding agency. The provision of such Research Funds should be on competitive basis 

9. Local industries, though largely SMMEs in nature should be encouraged to collaborate with Research Institutions. More importantly, local industries with the assistance of research institutions need to undergo major transformation in the area of engagement with HEIs for purposes of growing and diversifying the economy. As an imperative, local industries must not only be seen to contribute to research development, but must understand and appreciate the fundamental reasons why they have to be involved in the work of HEIs and to happily and willingly participate in building such partnerships. Industries have often bemoan the fact that Universities churn out unskilled and half-baked graduates and it is high time industries assume some proactive responsibilities to ensure African Universities churn out competent and market ready graduates. The industries have the resources and opportunities to make this happen especially through the concept of cooperative education with Universities. 

10. The creation of invaluable IKS databases and the documentation of IKS in Botswana that could be shared with the rest of the world would be worthwhile. However, intellectual property related matters and also guidelines on access of use of such databases would have to be addressed. 

5. Concluding Remarks 

CesrIKi, its setup and activities provide a plausible model for the development of viable African HEIs-Industry relations. CesrIKi’s engagements with IKS stakeholders and communities through various participatory research projects and processes does demonstrate a plausible model for African HEI-Industry relationships that could be further developed, improved and enhanced to meaningfully extend African HEIs contributions to the socio-economic development of environments in which they operate. In a nutshell, this model is based on mutually beneficial cooperation and collaboration between specialized research and development entities established within African HEIs to pursue carefully selected research interests of institutional, national and regional strategic importance. African IKS, IKS practitioners and community stakeholders comprise an unparalleled resource-rich “industry” from which intellectual property assets in a variety of disciplines including health and medicine, veterinary medicine, climate change mitigation technologies, environmental sustainable interventions and solutions, women empowerment amongst others could be easily obtained and managed. Both African HEIs and IKS practitioners and community stakeholders bring complementary ideas, resources, skills and techniques, knowledge and expertise which could be leveraged to obtain maximum socio-economic benefits for the entire collective of nations. 
The model is definitely plausible but requires further research, understanding, refinements and other interventions at the policy level. Such African HEIs and IKS/Community partnerships have unparallel potential to lead to the development of new products and services and opportunities for both the African HEIs and the communities in which they operate, a total digression from current models where hundreds of thousands of dollars are gobbled up with only a few publications resulting from such endeavours and no chance of any form of worthy intellectual property being generated.
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