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ABSTRACT

Uganda is a country that has been bedevilled by conflict and economic dislocation over a large part of its existence as an independent state. Since the 1960s when the country became an independent State from Britain, the country has gone through constitutional crises of different kinds resulting in a military coup that brought “Marshall’ Idd Amin Dada to power in 1971 and the rule by Military Councils and Juntas in the subsequent period. The economic dislocation that resulted from the expulsion of the Asian (commercial) population by the Idd Amin regime left the country in disarray, leading to a series of wars and internal conflicts that have affected its economic trajectory. The coming into power of the National Resistance Movement in 1986 created a sense of optimism that has to some extent paid off with high economic growth rates since the 1990s. However, despite the macroeconomic stability that this has brought about, the economic growth that resulted has not laid the basis for a sustained transformation as well as industrialisation and higher levels of growth. Given the on-going global economic meltdown, there are indications that even that relative high growth rates may be reversed.
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1. BACKGROUND



This study is a joint effort by the Marcus Garvey Pan-Afrikan Institute in collaboration with the Human Sciences Research Council of South Africa-HSRC and the Nigerian Institute of Social and Economic Research-NISER with the objective of investigating university-industry linkages-UILs and the extent to which they differ in these countries-how and for what reasons-by focusing on the incentives and constrains as well as their extent, intensity and performance. This objective was based on the assumption that technological innovation and application in knowledge-based economies do hold a special significance for economic growth and development in ‘catch-up’ economies. It was understood that the pursuit of these relationships poses challenges because of the widening learning divide between these kinds of countries and the more developed ones, which require original efforts because the solution to those challenges are ‘undersupplied in the global economy.’ The objective was also based on the assumption that the demand of transforming resource-intensive activities into knowledge-intensive assets was paramount at this stage of the global knowledge economy.

All this was premised on the further assumption that there was a productive role for the Universities in economic development and that such a role required concerted attempts by these institutions of higher education to interact with industry. This assumption was in turn based on the notion that for Universities to play the role of ‘development universities’ there is need for a ‘developmental state’ to be in place, which by its (Asian) characteristics, involves state intervention in the economy. Yet this paradigm was being advanced in an international policy environment, which was very much dominated by the ‘Washington Consensus’ in Africa, which excluded the State’s role in the economy.
 In this new situation, the concept of a ‘development university’ was bound to have different meanings in different countries and this is why it became necessary for the study to ‘problematise’ this concept in the case of Uganda and the other regions of the world, especially in Africa, Asia, and Latin America. It is in this context that it is now realized that a ‘developmental university’ ought to establish a balance between the functions of teaching research, entrepreneurial activity, and social service delivery. This clearly indicates a new understanding of the concept of the ‘development university.’

The study was also premised on the concept of a National System of Innovation-NSI, as a basis for creating a shared conceptual and a comparative framework for examining the role of the Universities in the development process across regions. A National System of Innovation is an analytical tool for comprehending the efforts embarked on by governments in the development of a S&T strategy in enhancing the country’s social and economic growth possibilities. As has been noted by a number of scholars [Lundvall, 1992, Nelson, 1993], the system of national innovation that exists in the developed industrial economies cannot be applied to a majority of  ‘catch-up’ economies, so that even its use as an ‘analytical’ tool in our case became problematic during this study.

The research team in Uganda decided that their research would focus on indigenous knowledge-IK and its application in the pharmaceutical industry as an area that was emerging as an important area, and which could develop in the future as a commercial activity in which rural communities could become important actors and players.  The researchers felt that a focus on this area would open another window of challenge about the role of universities in developing technological approaches and products that can lead to the improvement of rural life. The possible applications of IK in this respect included products in medicine, agriculture and the environment. 
We decided to use the pharmaceutical technology platform as basis for comprehending what was developing in this biosector because of the involvement of a number of multinational pharmaceutical firms in exploiting Africa’s biodiversity in order to obtain active ingredients that could be used in the treatment of different kinds of diseases (UNCTAD, 2004). Because of lack of legal protection granted to IK, the multinational companies have found it easy to exploit rural populations who are experts in these kinds of products and the knowledge on which their preservation and production is based. The role of the Universities was considered vital in assisting rural transformation by commercializing IK production for global markets. The experience in Uganda on the other hand has not been very impressive in this respect, calling for new approaches that can bring about an endogenous path of transformation, if Uganda is to move forward in this age of globalised production and distribution of goods and services.
2. COUNTRY PROFILE

Uganda’s development since 1962 (the date of the attainment of its political independence) has been characterized by periods of intense conflicts and economic dislocations as well as periods of peace and stability. Its economy can be classified by the researchers as ‘evolutionary’ from the Model of the pre-colonial ‘Moral Economy-Natural Economy’ to a colonially-based agricultural-based economy (mainly consisting of ‘subsistence crops’ and ‘cash crop’ export economy), which was later transformed into an agro-processing economy, which added value to the agricultural products. This created the basis for an import-substituting industrial colonial economy. In the colonial and post-colonial periods, Uganda economy’s has been marked by the following four time phases, each with specific characteristics. These characteristics define the features of a ‘path dependency’ for Uganda. These phases with their characteristics are: (i): Years of Optimism (1960-1971); The ‘Economic War:’ Decline and Informalisation (1972-1980); Reform without Stability (1981-1985); and Economic Liberalisation (1986-2007) [Bigsten & Kayizzi-Mugerwa, 1999]. 

Specifically to give context to the current situation, Uganda since 1987 has undergone a period of increased economic growth. According to the World Bank and the International Monetary Fund-IMF, since the late 1980s, the country has enjoyed a period of high uninterrupted growth rates attributable to the prevalence of peace, stability, and ‘tolerable administration of justice.’ The civil strife that characterized the previous period throughout the 1960s, 1970s and early 1980s was controlled, although a new window of conflict was opened in the North of the country. 
The government adopted a pro-market economic reform program, which was implemented to reduce the onerous taxes and economic restrictions that had been imposed by the previous administrations. Economic and political institutions were improved to some extent, which resulted in some checks on the executive authority (at least for a period). This resulted in an economic growth rate of about 7-8% between 1990 and 2007, which according to government statistics contributed to the reduction in poverty levels from 55% of the population in 1993 to 31% in 2006. 

But despite this growth record of macroeconomic stability, and reasonable functioning markets, an IMF Working Paper published in 2008 has remarked that ‘there was a strong sense among policy makers that economic growth has not translated into significant economic transformation and industrialization.’ The Working Paper added that this ‘disappointment’ had in turn prompted ‘more and more ad hoc and enterprise-specific interventions’ by the government with the stress being placed on ‘how best Uganda can emulate the successful government interventions, particularly in East Asia’ [Selassie, A. A, 2008: 3].  But, this emulation, had failed due to different conditions in these countries and Uganda.
The Working Paper pointed to three distinct but overlapping challenges still facing the Uganda economy. The first was getting growth started, the second, sustaining growth and the third, economic transformation. It observed that while Uganda had performed well on the first two counts with economic growth being sustained over twenty years and notwithstanding significant external shocks along the way, it had not overcome the third challenge, which required Uganda to move from a primary- commodity based economy ‘to one where industry and services dominate economic activity.’ Such a transformation, the Paper noted, is the kernel of economic development; and since this is what engenders high economic growth, the government of Uganda, rightly, ‘considers it as an overriding economic challenge facing the country’ [Ibid: 4]. This then puts to test the notion of a ‘catch-up’ economy and to what extent it can help us identify the incentives and constraints that exist in the University-industry linkages.
In fact the recent (February 2009) announcement by the Uganda government is to the effect that there was need to adjust these economic performance projections to a more realistic level. This comes out of the realisation that the earlier high growth rate data was a little too high because it had not resulted in the ‘growth of volumes’ that were expected and hence the need to bring more ‘integrity’ to economic data. The expected trimming exercise, which was supposed to begin in January 2009 has indicated that the earlier projected growth rate of 9 per cent would have to come down to a bare 5 per cent-a reduction of almost 50 per cent [The East African, February 9-15, 2009]. This is a sizeable reduction in the growth rate, which is bound to have significant ramifications for different sectors of the economy and the possibilities of Uganda moving towards industrialisation, which is considered to be a cornerstone of economic development.
3. POLICY FRAME WORK FOR UNIVERSITY-INDUSTRY LINKAGES
(a) National System of Innovation?


The key issue that had first to be determined by the study was the extent to which government policy framework was adequate to the task of bringing about University-Industry linkages-its incentives structure and its constraints. This raised the question as to whether Uganda had managed to put in place structures for a National System of Innovation-NSI that could provide a framework for institutions of higher learning and research to engage in high level interactions for the purposes of improving industrial productivity and the countries competitiveness. 
The study came to the conclusion that the Uganda experience confirmed the observation made by Lall and Pietrobelli [2003] on the Sub-Saharan African economies to the effect that in general, science and technology-S&T institutions are poorly funded, poorly resourced, and delinked from industry since they operated with little government support. For this reason, they had come to the conclusion that we cannot use the concept of national systems of innovation in these types of countries. We found this argument to be well founded in the case of Ugandan experience and the evidence we found throughout the study confirmed this conclusion of the two authors.
Although Uganda had by 1993 established the National Council of Science and Technology-UNCST and crafted a national science and technology policy framework, such a framework did not elaborate the specific actions that were required to act as trigger mechanisms to effect national technological policy framework [Oyeleran-Oyeyinka &  Sampath, P.G [2007:22]. Moreover, this policy framework has remained at its skeleton level and has never been developed into a fully-fledged national policy to form the basis for a science and technology development. We therefore agreed with Adoeti [2002] who argued that the development of local technological capability for purposes of ‘catching up’ means the ability to make effective use of technological knowledge in an effort to assimilate, use, adapt and change existing technologies, whether these be foreign imported or indigenous accumulated knowledge. 
This implies an ad hoc approach, which as we have seen in the Uganda country profile, reveals that although Uganda government had the identified a particular development path based on a neo-liberal approach (‘too much Washington Consensus’) it has nevertheless acted in an ad hoc manner in specific-enterprise interventions to promote that path. This approach does not nevertheless inhibit a country from attempting to pursue high technology cutting edge innovation, but such a prospect can only be tentatively asserted subject to the real experiences. In the case of countries such as Uganda, where we can affirm that incremental innovation is more appropriate from of a learning point of view than the transfer model [Diyamett & Wangwe, 2004: 184]. 
Although the Uganda government has not developed a consistent policy on IK, the incremental innovation approach would also in great part depend on the way traditional forms of knowledge are given protection to enhance chances for learning through exclusive collective intellectual property rights (IPRs) [Maskus & Reichman, 2004: 281]. In both cases, the study came to the conclusion that a more endogenous approach to innovation was appropriate. Such an approach would begin with small-scale local innovations by small and medium-scale enterprises, especially in the areas of socio-economic development at lower levels of transformation, such as agricultural development, health and the environmental utilization and protection. 
This would gradually lead to the area of manufacturing through metal fabrication and engineering, which would create conditions for improvement in levels of production and productivity. The reliance on these kinds of innovations is likely to be productive and useful because they do not depend on licenses or patents based on transfer of technologies from the advanced industrial economies who have monopolized the application of science and technology for their own ends throughout the world through such means. Such incremental cumulative innovation, as we advocated, should inform national capacity for knowledge generation by the Universities and Institutes of research for incremental innovative activity as a critical approach to innovation in ‘catch-up’ economies such as Uganda. 
(b) What is the Problem?
The Uganda case shows that the debate as to whether the country should focus more on importing high technology and work at the frontier in terms of innovation is inappropriate or not has not been resolved. Although these issues can be made to relate to university-firm interactions and to the developmental role of the university, such a focus may also need to be interrogated and problematised, especially as they relate to situations where the role of universities is also changing. This is especially the case since other private actors, such as Non-Governmental Organizations and private consultancies and think tanks are challenging the role of the university in knowledge production and by this approach, the new entrants have challenged the basis of such a focus and debate. 
The survey of firms that the researchers undertook confirmed this view. This survey revealed that we must look at other research actors beyond universities to obtain a fuller picture of what is happening on the ground. This is especially the case in the transfers of technology that involves non-market interactions in addition to market interactions, which may arise from technological spill-overs to the benefit of the latecomers such as Uganda. Hence there is need to stress the importance of incremental innovations that enables the identification of the existing technological capacities, which can become the basis of such an incremental innovation. Such incremental learning processes may be small but their impact can bring about significant improvements in production [Diyamett & Wangwe, 2004: 184]. 

The survey also revealed that internal capabilities of the innovation system possessed by customers, indigenous knowledge experts, and the firms’ own manufacturing operations were dominant as the main sources of information for suggesting new projects 64% of the enterprises and 55% respondents respectively.  These innovation systems were supplemented by technical reports and publications although these again presupposed an internal technical absorptive and processing capability to the firm.  Even with small scale firms, it was found that the same approach applied because here again more firms reported that it is indigenous knowledge, technical publications and reports, and own manufacturing operations, which play the critical role in the suggestion of new projects. 

The survey further showed that less than a third of the respondents ranked universities and public research institutes and generators of information and knowledge for either germinating or completing their projects.  This is because Universities were seen as being concerned with big science. This view was made worse by yet other perceptual contentions that universities and public research institutes lack understanding of the firms’ respective lines of business. A third but moderately important reason given was that universities and public research institutes are difficult to establish contracts with. 

The University case studies sought to follow up this survey by examining whether and how concrete instances of interactions between universities and firms had actually contributed to knowledge intensification within firms; the problems attendant to these processes were being generated by prevailing situation within the universities or from the wider context or both. 
The research has, however, revealed the similarities in these linkages as well as differences. But in general the nature, scope and outcomes of these interactions have, so far, despite the prominence given in the relevant strategic plans, received peripheral treatment in the literature because of the nature of government innovation policy, which has remained scattered and uncoordinated. This lack of coordination in government policy is also reflected in the incoherent relations between the different faculties and departments in older universities such as Makerere. This lack of government policy guidance also can be judged from the lack of funding to research and development activities in the universities, which as our paper on policy showed, is mainly in the hands of donors or foreign universities that have developed working relationship with Makerere or even with research institutes.  

The intensifying interactions between academia, firms and communities also remain a challenge to our understanding of the underlying epistemological drivers of the process of knowledge creation and knowledge. Universities still continue to adopt reductionist paradigms which do not take into account of indigenous knowledge, which is widely used by peasant farmers. On the other hand, theories of university-industry interaction have evolved significantly over the last 20 years: from ‘Mode 1’ university, privileged the State in the universities role as a ‘pure researcher’ to the interlocking ‘Triple Helix Model’ of ‘Mode 2’ in which the University-Industry-Government relations take shape. This mode emphasises networking between university disciplines, industry, communities, and government as well as the more integrated and participatory approach to innovative processes. 
The study of the policy contextual framework demonstrated that this lack of policy orientation aimed at technological innovation and university-industry linkage had its roots in the lack of R&D supported by the government. The allocation of resources to R&D as a proportion of the Gross Domestic Product (GDP) was still below 1 percent. The highest recorded level was in 2000 when the government allocated only 0.21 percent of the GDP for this purpose. The UNCST has estimated that over 90% of all funding for R&D is undertaken by foreign donors and this reflects the consistent donor influence over research activities and their application in the Uganda economy. The government in its draft STI policy document notes the following constraints in the development of an R&D strategy:

“The progress of research and development activities has been constrained by a number of challenges, which include low level of coordination among stakeholders leading to duplication of efforts, low capital base, inadequate infrastructure and most importantly the lack of a coherent and overarching National Science, Technology and Innovation (STI) policy to guide activities and distribution of resources for science, technology and innovation. The above mentioned challenges coupled with shortage of skilled manpower, over dependence on foreign technology, and inadequate social consciousnesses of the role of STI in national development have combined to keep the country underdeveloped” [MoFPED, 2006: iv].


This admission on the part of the government suggests that Uganda has not embarked on a conscious NSI policy and that a framework of such a policy needs to be further elaborated along side the creation of relevant institutions before such a coherent national system of innovation can emerge. To arrive at this level, Uganda will have to undergo a series of ‘learning’ experiences in the process of developing its policy. Short of this, Uganda will remain over-dependent on low-level foreign technology for its needs with low value-addition. It will also remain over-dependent on foreign funding and foreign inspired capacity building for most of its STI, which ultimately reflects foreign NSI interests through funding, directed at particular areas of interest to them. In short, Uganda will in those circumstances be part of the NSI of other countries and dependent on them economically. It will only be used as a testing ground for those purposes, especially in the field of biotechnology, which has emerged as an important sector in global pharmaceutical and food industries. 

While the pilot phase of the National Biosafety Framework-NBF project was frequently viewed as a major factor in starting this policy process, by the time of signing the CPB in 2000, policy makers in Uganda had yet to evaluate in a systematic and thorough manner the significant number of ethical, scientific, social and economic dimensions that were relevant to the regulation of biosafety and the use of biotechnology. The policy development was at an early stage in Uganda and was consistent with the preference expressed by several actors in the NBF process about the pace of policy development, and the need to act thoroughly and slowly. While there was a perception on the part of many that it was possible that biotechnology could have the potential to bring some benefits, among some policy makers across government agencies, there was also a high degree of caution and scepticism in regards to GMOs, and a preference to develop policy and regulations carefully and slowly, with sufficient time to understand the issues, consult stakeholders and debate broader issues in regards to poverty, ethics, science and innovation. 


In this context, some officials viewed projects that advocated a particular approach to biosafety with suspicion; while some supported biotechnology applications defensively. In the event, some projects supportive of biotechnology were viewed with less suspicion than others.  It is important to examine the reasons why this was so. An initial reflection would suggest that the projects, which were explicitly supportive of biotechnology that met with the least of local involvement in initiation of the project, ownership, influence and decision making processes, were not favourably perceived while those that were perceived as being supportive of locally important issues for poverty reduction were positively received.  There could have been other reasons, but these were not given to this panel of interviewers. 

4. ANALYSIS OF THE PATTERNS OF UILs IDENTIFIED
Both the firm survey and the university case studies have revealed a number of patterns in the University-Industry linkages as indicated above. These patterns have in turn determined the way the on-going practices in the interactions have unfolded in a somewhat dialectical fashion. For a start, these patterns arise out of the failure of the government policy to provide a firm basis for a coherent university-industry relationship that is solidly based on a national development strategy. But in the absence of a policy aimed at establishing a national system of innovation, as we have seen, the universities have on their own and with the intervention of donors tended to pursue an ad hoc approach in their own way, which in turn has been exploited by enterprising individuals in the companies and the academia to develop links for the benefit of their companies and for their own individual academic advancement and income. The firm surveys and university case studies have enabled us to identify five main patterns of interactions. 
The first form of interaction is that initiated by the Uganda State. This pattern is best expressed in the linkage established in 2005 by government for millers, oil processors and this was done through the Department of Food, Science and Technology-DFST and Uganda National Bureau of Standards (UNBS), which was asked by the Ministry of Health (MoH) to launch a food fortification program in concerned industries. Even then, this program emerged from a USAID-funded project known as Micronutrient Operational Strategies and Technologies (MOST) which, through MoH, commissioned a baseline study of nutritional program and issues in Uganda in 2000.  The study was carried out by DFST and its outcomes included agreement that the MoH mainstreams and takes overall charge of food fortification in industries.
The enterprise that took immediate advantage of this new institutional arrangement was called Maganjo Millers, which after the 2005 decision; the DFST visited Maganjo to take food samples and subsequently trained four staff in selection and mixture of food fortification.  DFST continues to visit Maganjo at least three times a year to monitor and evaluate fortification standards. DFST is the prime institution for training and research in Food and Nutrition Sciences in Uganda.  It sees its role as catalyzing development and vitality of Uganda’s food sub sector.  Thus Maganjo understood the objective of the linkage to be learning how to implement food fortification in its production processes.  
Maganjo Millers was established as a family business in 1979 and registered as a limited liability company in 1984.  It is a medium size company employing 270 workers with annual sales of between six to nine billion Uganda shillings. The main channel of interaction has been through consultancy, technical evaluations, and feasibility studies and training of firms’ employees. 

Although Maganjo Millers feels that the food fortification program has not been as rigorously monitored and evaluated by DFST as would have been desired, the overall outcome has resulted in higher standards of food production hygiene on the factory floor. Finally Maganjo’s reputation as a food fortifier has gained international recognition.  Out of 75 companies that applied worldwide to be supported under the Global Alliance for Infant Nutrition Programme, it was successively among the five short listed.  However, fortified products have not performed very well on the market but the blame for this is placed on the MoH which retained a (social) marketing role it is ill equipped to fulfil. 

The position of DFST standing has gone up among donors who emphasize research beneficial to the well being of society. The staff have also got practical exposure based on having carried out innovative and demand driven research and offering professional services. The department in partnership with the private sector has also established a food technology and business incubation program.  The aim is to promote entrepreneurship in the food sector by providing access to processing facilities and technical support in food processing, marketing and management. 

However, DFST believes that isolated, short term, UILS such as the one between DFST and Maganjo lack vigour and sustainability.  Without a national drive for UILS and without departmental/faculty institutionalisation, the success of the UIL is left to the goodwill and commitment of overstretched individuals and the donors.  The upshot is delays, inefficiency and lack of accountability because there is no mechanism to follow up things.  The possibilities lie in nurturing and sustaining innovative research, hands-on solutions, linkages, entrepreneurship development and outreach through the business incubation program. 

Maganjo Millers also thinks that lack of market sensitisation has been the biggest limitation in this linkage.  In a meaningful linkage responsibilities and risks should be thoroughly discussed and assigned to those best placed to shoulder them. MoH has monopolized the promotional marketing function, leading to poor turnover of the fortified products.  This in turn has resulted in expiry of fortificants because they can’t be used up fast enough in milling. DFST’s failure to visit the factory as frequently as required might reflect according to Maganjo, lack of internal resources committed to the interaction program.

The second form of interaction is that between Makerere University and industry. Although Makerere University (the oldest public university) is well ahead of the rest in having well articulated internal and external structures to coordinate and facilitate research as well as its diffusion and application, there still remain problems in its interactions with industry. Ever since the establishment of the School of Graduate Studies (SGS) in 1994, its mandate has included the management and coordination of research as well as mobilization of research funds.
 The research infrastructure includes Makerere Institute of Social Research, the Human Rights and Peace Centre of the Faculty of Law and, more crucially for our purposes, the Makerere University Agricultural Research Institute, Kabanyoro (MUARIK). At MUARIK research is undertaken in all areas of soil and crop science including modern biotechnology. The Institute operates a Plant Tissue Culture Laboratory and Screen House Facilities, biosafety laboratory, a gene bank and a molecular biology laboratory, at Makerere University Main Campus.
University authorities now think they are on the threshold of augmenting the research infrastructure with the adoption by the University Council, of Makerere’s own Research and Innovations Policy in March 2008. In order to improve funding for research and innovations, the university has undertaken to commit at least 3% of the internally generated funds to research and innovations annually. This channel could raise at lease USD 600,000 annually. The University has also an Intellectual Property Management Policy, which has been approved by the University Council in March 2008. 
The policy seeks to support and promote innovative ideas that can be transformed into useful products for the public good; support the management of intellectual property of university; support and promote knowledge transfer mechanisms to students and the wider public; and promote economic activity arising from the products of research and innovation. To achieve the commercialisation of intellectual property the university commits to support the development of small and medium enterprises (SMEs) (e.g. spin-off companies) arising from promising innovations. The IPM policy established an intellectual property management unit headed by an IPM manager overseen by a technical committee of the board of Research and Publications.
The University has also established the Technology Development and Transfer Centre (TDTC) of the Faculty of Technology, which was established in 2002 and which is under the office of the Dean of the faculty. This Centre is the linchpin in the interactions between the community, incubation centres, industries and the faculty. According to its director, Eng. Dr. Adam Sebbit, TDTC’s driving concern is to provide support services to third and fourth year students and fresh graduates in establishing and managing their self-created innovative projects or businesses. On the face of it the main aims of the Centre fits in very well with those set in the Research and Innovations and the IPM policies. 

Currently one of the biotechnological activities underway by technology staff and students at the TDTC is improvement of the Aloe Vera Gel Extractor. The thrust of the work is to come up with the most suitable type and size of rollers; to enhance arrangement of rollers to accommodate the different sizes of leaves; to increase the efficiency of extraction of the gel; and to design for better gear arrangements thus reduce on the weight of the machine.
The TDTC would like to intensify its links with industry, for instance, by interfacing more with SMEs under the umbrella of the Uganda Gatsby Trust, a semi autonomous unit within the faculty. The limiting factor is space and equipment. The centre’s director favours the more institutional approach implied by the new policies. He hopes this will result in more coherent strategic support technology transfer centres. This institutional approach, however, also has its sceptics within the University. One of these is Dr. Musaazi Moses the head of Technology for Tomorrow (T4T) a spin-off company working in the areas of sanitary health, fuel conservation and sustainable building bio-technologies. T4T, in the words of Dr. Musaazi, has benefited from the “generous help of the Rockefeller Foundation and the resources of Makerere University”, and is also tapping into the Presidential Initiative to support Appropriate Technology, as T4T diversifies its product range. 

Indeed, in August 2006, in its uncoordinated ad hoc manner, the Uganda government, through the National Planning Authority-NPA announced that he government had released Ushs 4 billion “to finance a couple of scientific research projects that demonstrate the potential for great economic impact if fully developed and translated into production.”  The ‘couple of projects’ that were funded included the seven projects of Dr. Musaazi and one of Dr. Kamuhangire for extracting juice from bananas. Dr. Musaazi’s project included the manufacture of MakPads, pads for menstruating women, an incinerator, an interlocking Stabilised Soil Blocks machine, a cooking stove that doubles as water heater and a Timber Seasoning Plant, which drastically reduces the time required for drying timber from the traditional one year to 14 days.
It was announced at the NPA meeting at which this research fund was revealed that, it was President Museveni personally who had offered the funds in line with his election manifesto “to support scientists and expand the scale of research and scientific innovation activities in the country.’ The reporter who carried this story in the independent daily newspaper called the Daily Monitor was sarcastic when he observed: 

“But his crusade for research and innovation has often passed more for rhetoric than for a genuine government policy of deepening the nation’s innovative capacity. Though the government is keen on rapidly transforming Uganda’s economy through enlarging its industrial component, the creations show-cased at the NPA meeting might not convince anyone that such research can bring Uganda anywhere near the large scale industrial capacity envisioned by  Museveni and Ugandans alike.”
Our research also revealed that even the favoured Dr. Musaazi was not very impressed by the government’s approach. To him, the institutional approach, which the university was trying to establish per se, was not the missing ingredient that will put Makerere at the hub of a fledgling knowledge driven economy in Uganda. He argued that the whole philosophy needed to change ‘from abstract to demand-driven research’ with emphasis put on and success measured by a commercialisable end-product. He observed that resources were being wasted on a lot of research that went to the shelves. 
At the Faculty of Agriculture where the researchers do a lot of biotechnology production and processing activities, a policy on management of intellectual property seems very much welcome although according to the Research Dean, Dr. Margaret Nabasirye, the interpretation of the policy at unit level is yet to be done. This is perhaps not surprising as Makerere is already one of the 12-members universities of East and Southern African Regional Forum for Capacity Building in agriculture (RU FORUM) based in Kampala, Uganda which as set forth Intellectual Property Rights Policy. 

In the experience of the faculty, UILs occur and will intensify because donors now demand that research projects should involve other stakeholders such as Public Research Institute, communities or commercial/industrial firms, rather than the researcher partnering with colleagues. The research though is generated by firms who conceive an idea and sell it to the faculty, rather than the other way round. In practice, firms look for somebody they know or have worked with before to make any advance. Consequently there is not much balance between the individual and the institutional. 
The thematic focus of UILs tends to be swayed by the prevailing research priorities, which is also dependent on donors needs. The donors come with very specific areas of intervention such as value addition or food scarcity to which they direct their funds. Once in a whole a faculty sets itself some priorities, such as, tissue-culture but these tend to remain on paper because we do not have funds of our own. 
The third form of interaction is that initiated by industry with the universities. The linkage initiated by SESACO-a small-scale company in 1998. SESACO was a member of the Uganda Small Scale Industries Association and started out its business activities in 1979 as informal home baking business operated by an itinerant construction site worker to supplement his wages.  He seized an opportunity to provide convenience eats to his mates who were denied gate passes to go out and look for a meal.  The business was finally registered as a family enterprise in 1987 and specialized in processing cereal foods.  Currently, it employs 70 workers and puts its annual turnover at Ushs 100,000,000 (about US $ 60,000).
However, this interaction is very much the result of the involvement of the local chapter of the Gatsby Charitable Foundation (GCF) UK established by the Sainsbury Family in the 1960s.  Gatsby came to Uganda in 1994 and teamed up with Makerere to form UGT.  The UGT enjoys an autonomous status within the Faculty but both the Vice Chancellor and the Faculty Dean sit on its 8-member board. The UGT/Faculty mission is to promote university industry cooperation and develop a technological base of the small-scale sector in Uganda and facilitate the growth of such enterprises.  To date, UGT has facilitated 1500 small-scale enterprises-SSEs spread in 23 districts.  UGT has a staff of 12 and an annual turn over worth around US$ 160,000 derived from its business development, financial, and biotechnology (Tree project) services. 

The main mode of interaction has been the rendering of engineering and consultancy services by the Faculty/UGT; designing and developing of student prototypes for marketing to the firm; developing appropriate technology on demand from the firm; and organizing training courses for managers and workers to boost their managerial and technical skills. As a result, SASACO has switched from manual to automatic packaging.  The Gatsby Revolving Fund has also enabled SESACO to expand the scale of its operations. 
UGT autonomy has allowed it a lot of leeway in making the linkages of this kind.  It does seem, however, that the university bureaucracy and donor dependence are still regarded as a constraining factor but, exactly how, was not elaborated.  One pointer to the problem could be the step UGT took to set up independent companies to run its operations notably Gatsby (U) Ltd for business development and engineering services and Gatsby Microfinance Ltd for its financial services. However, SESACO casts government policies and funding mechanisms as designed to have a rhetorical rather substantive impact.  UGT’s view is that government is finally coming round to supporting them. When UGT completed the construction of two industrial parts (in Kampala and Mbarara respectively), Government recognized the value of this model and has commissioned UGT to build 20 new industrial park over the next five years.

The fourth form of interaction is that between communities and the universities. This has taken a bottom-up approach between rural communities and the Uganda National Council of Science and Technology and the Universities. A few examples will illustrate this pattern of interactions. THETA, which is engaged in provision of health services drawing heavily on traditional medicine, is the case in point. It has a total of 18 full time employees with 5 of them dedicated to R&D activities of which 2 have post-graduate qualifications. 20% of its revenue is ploughed back to research. The firm has been in collaboration with university and public research institutes for over 10 years. The collaboration has been instrumental in suggesting new products and completion of existing projects. On a scale of 1-4, the role of the university and public research institutes is rated at 4 in the fields of medicine and chemistry. 

The other traditional medicine firm is Natural Health Care Consultants (NAHECO) who are herbal processors with a total of 7 staff of who two are dedicated to R&D with post-graduate qualifications at PhD level. 10% of revenue is ploughed into research. The firm has collaborated with university and public research institutes for over 5 years. The importance of the collaboration was scored at 4, involving technology transfer, consulting advice, getting trends in R&D, use of public laboratories, performing tests and quality control. The university was rated at 4 for its importance in collaboration. The Tropical Aloe Lands Foundation, a herbal supplements firm with 24 employees with 2 of them dedicated to R&D none with graduate qualifications, is another example. 40% of the revenue is invested in R&D. The firm is heavily reliant on Indigenous Knowledge. The firm views university as being concerned with big science. Contracting research with public research institutes on the other hand, is regarded as moderately important. The firm gets technological/consulting advice from public research institutes in solving production related problems and uses university and public research institutes laboratories for tests and quality control are rated as very important. The collaboration has been on for less than 2 years. The firm rated the role of the university as very important in teaching, research, social and entrepreneurial. 

The fifth and final form of interaction has been between a farmers’ group and Makerere University in collaboration with Ohio University to work on integrated pest management research in which the communities had some knowledge. This turned out to be an interaction in which universities shared with the communities different kinds of knowledge generated by the two sides. The universities were also able to benefit from the physical facilities, which were provided by the communities such as accommodation and companionship with the communities. It also benefited the community in that the community was able to develop an appropriate technology suited to their needs for their products. The case in point was the interaction involving P’Ikwi farmers group in Malera, Bukedea District. 
The P’IKWI farm and farmers’ groups were formed in 1993 by a group of 12 households after they had gone through a traumatising experience of the civil insurrection that occurred in eastern Uganda in1986-1994.  These groups were linked to the P’Ikwi family led by Rev and Mrs Sam Ebukalin. It became a learning centre for the near-by community and the Farm Group that became a member of the Uganda National Farmers Association-UNAFA. This opened up opportunities for the Farm Group to link up with other groups including links with farmers in Worcester, England where Mrs Ebukalin became a member of a farmer’s association as a farming unit. From this moment, the P’Ikwi family and the P’Ikwi farmers group became a unit of production and distribution as well as a learning centre for the near-by communities. 
Currently the group is run as a cooperative managed by Rev Ebukalin and Mrs Ebukalin. The Group also works closely with government of Uganda to promote rural industrialisation so that products are marketed domestically and to raise levels of production. The Group has links with FAO, which donated them an oil mill to improve on oil production and nutrition feeding. 
The first contact P’Ikwi had with the University of Makerere came through the Uganda National Farmers Association-UNAFA when their farmers group became a ‘special Interest Group.’ The link was called ‘External Link Farmer-ELF’ and this happened when Mrs Ebukalin visited Worchester State in the United Kingdom to get introduced to farming as a farming unit. At that point, the P’Ikwi family and the P’Ikwi farmers became one ‘Group’ and got linked to UNAFA as members in 1995 to tap into the farmers knowledge provided by the Association. 
It was through UNAFA that they got linked to the University when Makerere University introduced a new course called Integrated Pest Management in biological pest control method into their curriculum.  At this point, the Ohio State University-OSU came into the picture when they granted scholarships to students at Makerere to study biological pest control. These students later wanted to carry out their experiments on farms and that is how they came to work with the farmers at P’Ikwi to carry out their experiments. From now on a partnership was formed between P’Ikwi, MUK and OSU to enable the students to learn here and through this link one postgraduate student took up the study of pest control by looking at striga- a pest that feeds on millet and sorghum. 

Since the farmers had the knowledge about the subject of the research, they were able to challenge the student’s research design protocol on the ground that it excluded the existing knowledge, which the farmers were using to control striga. The student went to his supervisor Prof Adipala who came to the community but the members of the community insisted that their knowledge of striga be included in the study. At the end of the students scientific experiments based on his design, it was found that the knowledge the community had was more superior than that found by the student in his experiments. It is at this point that a professor from the OSU by the name Mark Erbaugh allegedly took the findings of the community practices and published them in an academic paper that did not acknowledge that this knowledge was a community common practice but claimed the findings to be his own ‘discovery.’  

Feeling aggrieved, P’Ikwi summoned the support of Prof Osiru, head of the Crop Science department in the Faculty of Agriculture, MUK to continue giving support to research aimed at validating their indigenous knowledge. At this point, a young lady by the name Rita Laker (an Acholi woman married to an American) of the University of Michigan working on crop oil came to P’Ikwi with the aim of carrying out research on the processing of ground nuts into cooking oil. She found that the local people produced their oil on grinding stone and since she was interested on the issue of appropriate technology, she thought this form of technology could be improved upon. She advocated the adoption of an appropriate Ewing machine for the purpose drawing on indigenous inspiration, which proved very successful and is now operative in the community. 

According to the coordinator of the programme, Prof. Kyamanywa, the farmers’ contribution was acknowledged.  The official report pointed out that “in Uganda farmers noted that Striga had only become a problem with the loss of their cattle due to a regional insurgency in the 80s and subsequent forced displacement into camps.  Further questions reveal that with the loss of cattle acreage per farm family had declined, as had the practices of field rotation, fallowing and/or additional of animal manure “weakens” Striga.  They were also aware that continuous planting of sorghum in the same fields tended to build up Striga population”. 

On the Striga management strategy for sorghum, the official report notes: “the trial components consisted of using a Striga tolerant variety, fertilizer, and an indigenous plant suggested by the farmers and known locally as Striga chaser. (Celosia argentia) a laboratory investigation revealed that C. argentia induces suicidal germination and illustrated how scientific investigation in the laboratory can document farmer knowledge.”  Farmers also indicated that Striga was less of a problem when cotton was used as a rotational group.  Longer term rotations trial was introduced to evaluate the effectiveness of rotating sorghum with trap crops – cotton and cowpea to manage Striga. The evidence above has shows that through its interlinkages and interactions with different stakeholders and partners, P’Ikwi was able to engage the Universities into meaningful research, which led to the development of knowledge for its members in their productive activities. 
The P’Ikwi group was able to expand its membership based on these developments. It was able to engage in the development of different kinds of technology, which enabled its members to improve their production and a share of the market. They witnesses a number of technological innovations that drew heavily from their indigenous base-making it possible for the fabrication of machines of different types that improved cultivation, planting, harvesting and transportation. Through links and partnerships, it was able to obtain relevant machinery such as brick interlocking machinery for the improvement of housing for its members. 
The evidence produced by the case study also revealed several limitations in the relationships between the communities and the universities. In terms of the research group and the University, the Ohio State University’s publication of the research results on Striga without acknowledgement, if true, was unethical and the P’Ikwi Group was not protected by way of intellectual property rights by Makerere University, which introduced the OSU through bursary schemes. There is also the tendency for the researchers to adopt a ‘top down’ attitude to community knowledge be designing their research independently instead of adopting a dialogical approach. There is also lack of sharing of research results fully. Only part of the results is disclosed to the community groups. There is lack of recognition of IKS by scholars and therefore the communities are always cheated of their knowledge products. There should be a sharing of IPR when registered and exploited for profit.
In terms of the firm and the industrial sector, the P’Ikwi relations with industry are not organic and there is a tendency towards weakening of the community efforts by over-competition from this quarter. On the other hand, P’Ikwi has been challenged to develop its products to be able to cope with demand in particular lines, but the profit margins are small compared to those of industry. The legal forms of managing the business are limiting. The limited liability company form is too complicated for the groups. Partnerships are too loose. For the mill being constructed the groups intend to adopt the cooperative form of ownership and management. The banking system is also oriented toward supporting big industrial units. Moreover, its interest rates are too high-around 14% which makes credit unaffordable for small farm projects like P’Ikwi. There is need to register and obtain a land title for the mill, but the legal form of the group is still a problem. This also reveals the limitations of government policy as regards small rural projects, which receive little legal support.
5. NEW FORMS OF INTERVENTIONS IN THE INNOVATION PROCESS
As already indicated, the role of the universities is undergoing rapid change as new actors enter the research field to advance new forms of knowledge and products. These new actors include the businesses, the State and the Non-Governmental Organisations-NGOs. The firm survey and the case studies have already revealed this trend. In this section we examine the role that is being played by other actors, especially the NGOs, and the implications of this intervention. This changing role is well articulated in the work of a number of scholars, including Lundvall (1992) and Nelson (1993). This new role is expressed in the “Triple Helix” thesis referred to above in which States, the University ad industry can play an enhanced role in innovation in an increasingly knowledge-based society, but in new conditions. 

The model propounded by Lundvall (1992), and Nelson, (1993), which focuses on the leading role of the firm, is not accepted by the “Triple Helix” thesis, which deals with the network relationship of communication and expectations that reshape the institutional arrangements among universities, industries and government agencies. It is suggested by the proponents of this model that since the role of the military has declined since the collapse of the Cold War that of academia has risen in the institutional structures of contemporary western and former eastern societies. As a result, the network relationships among academia, industry, and government have been transformed, displacing the former Cold War ‘power elite’ trilateral mode developed by Wright Mills in 1958, with an overlay of reflexive communication that increasingly reshape the infrastructure [[Etzkowitz and Leydesdorff, 1997]. Thus a simplistic focus on ‘the market’ that does not take into account these underlying factors cannot correctly explain the significance that was taking place in the Makerere reform.


In conformity with the above changes, the Uganda situation demonstrates that those trying to develop a new approach to the discovery of knowledge in the formerly neglected domain of traditional (or indigenous) knowledge have emerged in the form of a movement. Traditional low-input agricultural systems based on extensive and applied knowledge about natural processes have enabled millions of people to subsist for thousands of years in some of the most hostile environments. However, many TK based agricultural systems have fallen into decline due to neglect and under-estimation by the western ‘science-based’ analytical approaches to knowledge production. 
Globalising market economies, commercialisation of agriculture with the introduction of export crops and Green Revolution technologies and intellectual property protection of seeds has been cited as factors contributing to its decline. This, however, has not meant that the rural communities have abandoned this form of knowledge because they are obsolete. In fact, the original agricultural systems, although weakened have remained dynamic in many parts of the world and continue to be the basis of much innovation in agriculture. Communities continue to manage agricultural genetic diversity effectively through experimentation with traditional on-farm and modern crop varieties. They continue to produce their own products whose performance may be better than that produced by modern agricultural extension services. 

There has emerged a positive awareness in the country about the importance of indigenous agricultural practices in the innovation of the agricultural sector. A number of scholars from different Non-Governmental Organisations have come together to challenge the existing system of scientific research and innovation based on it as reductionist and have attempted to link up directly with the farmers as innovating agents.  They have pointed out that current research strategies have tended to be commodity focused when promoting agricultural development, as has been evident in the strategies for the Green Revolution. They point out that these strategies have had limited impact on the intended beneficiaries, as the complexity of their livelihood and farming systems is ignored in the reductionist research strategies. 
These organisations are: the African Highlands Initiative (AHI), the Environmental Alert (EA), the African Grassroots Innovations, Livelihoods and Environment (AGILE). They have combined with the state and donor funded National Agriculture Research Organization (NARO) to champion participatory research approaches (such as use of integrated and multidisciplinary teams, promotion of participatory research and farmer- led innovation processes, and multi-institutional collaboration for synergistic partnerships) to embrace farmer innovation systems and contribute to research and development (R&D) for improved livelihoods [Chris Opondo
, Joshua Zake
, Ann Stroud
, Joseph Tanui
, Ronald Lutalo
, and Rogers Kanzikwera
. 

The practitioners in these organisations are striving to change the mindsets of those with whom they work in the R&D partnerships. They emphasise a new focus on broader impacts of innovation processes in activities they engage in with the farmers by tracking and documenting changes that accrue in the process in order to assess impact. Their approach advocates the transition from the existing mainstream reductionist approaches to promoting farmer innovation systems. They argue that this requires a total change in mindsets as well as in strategies for conducting formal research in agriculture. The competencies of farmers, and other R&D actors need strengthening as new approaches take root. New approaches such as action- research processes, for equitable targeting, inclusion and sharing of benefits are emphasised. These practitioners argue that there is need for embracing farmer innovation systems and multi-stakeholder collaborative partnerships based on experiences gained in R&D initiatives in Uganda if the country is to develop. 

They insist that working in farmers’ environments to achieve impact does provide additional challenges to the reductionist approaches. Over time, good technologies such as high-yielding varieties and varieties resistant to pests and diseases have been developed through the reductionist approach, but they argue that such technologies have not reached the majority of desired users and, where they have reached the users, the desired needs have never been addressed. This is because the ownership of the processes and their adoption are still low. These shortcomings have stimulated recognition of the need to involve farmers through participatory approaches to meet the demands of R&D. Some of the approaches being promoted include: On-Farm Trial approach, Farming Systems Research (FSR) approach, Client-Oriented Research, Farmer First and Last approach (Chambers & Ghilday 1985), Farmer Field Schools (FFS), Participatory Innovation Development (PID), Farmer-Back-to-Farmer approach, and Farmer Participatory Research (FPR). 
The shift to embrace farmer innovation systems is evident by application of participatory approaches to R&D such as on-farm experimentation through participatory research, participatory technology and innovation development. This approach builds on farmers’ local innovations, local resources and indigenous knowledge. Decision-making is in the hands of the farmers in consultation with other R&D actors who play a facilitating role. Nonetheless, there are complexities in terms of researchers’ addressing the needs and priorities of the diverse stakeholders at the local level. Therefore, the practitioners insist that the researchers must balance their requirements for scientific rigour with the community’s need to address real-life, time-bound problems.  

These practitioners have drawn their inspirations from an international organisation called Prolinnova, which is supported by the World Bank. PROLINOVA believes that local (farmer) innovation has to do with the dynamics of indigenous knowledge i.e., knowledge that grows within a social group, incorporating learning from peoples’ own experience over generations, but which acquires internalises externally acquired knowledge within the local ways of thinking and doing things based on their experiences. The promotion of farmer innovation, therefore, fosters individuals or groups to discover and develop better ways of managing resources, by building on and expanding the boundaries of their indigenous knowledge through doing, using and interacting. In this way, innovations can occur both in technical and socio-institutional spheres in an organic way. In this context, a number of scholars have also argued that innovations are broadly related to the introduction, adoption or creation of either or both elements of “new knowledge” (ideas, skills or experience) and “new organisation” (principles, forms, networks or mechanisms) as part of the innovation process. 

Thus, the concept of farmer innovation can be applied to agricultural technology processes, including biotechnology that aim at improving rural livelihoods for sustainable development while ensuring inter-institutional and farmer learning. Farmer innovators are therefore those farmers and/or land users who innovate, test and try new methods of conservation or production, on their own initiative, often using ideas from various sources. Innovators tend to be curious, creative, proud of their innovations, willing to take risks and are skilful in blending their own ideas with ideas picked up elsewhere, they point out. 

The farmer innovation systems approach in agriculture include both users and producers of technologies and information, linking them in a dynamic process that needs to be supported by appropriate framework conditions – not just policies but also financial, business and infrastructural systems. R&D actors interact in the innovation process, by being effectively linked or integrated with the other components of the system. In the reductionist orientation, scientists, with very little involvement of consumers and producers, largely decide the research agenda. Making R&D organisations more demand-led while building on farmer innovations is a task that requires changes in organisational culture, structures, institutions and systems. Learning from R&D collaboration in order to implement such changes is a major development challenge, since innovations and technical progress are a result of a complex set of relationships among actors (public and private sector, civil society and policymakers) producing, distributing, and applying various kinds of knowledge as a system. 
PROLINOVA believes that the driving forces for the emergence of the farmer-innovation paradigm arises from a number of factors such as the constraints to crop and animal production due to pest and disease infestation and soil fertility depletion to which agricultural production is highly sensitive. They also attribute the ‘paradigm shift’ to increased population pressure while the natural resource base remains constant as well as to weak interactions among stakeholders such as R&D links, community-policy links, and private-public links. Economic globalisation and market incentives through liberalised trade; and climate change are also singled out for the change in the attitude to farmer innovation. 
Innovations are therefore, in this perspective, that knowledge that can meet the needs, standards and quality, among others, for the diverse markets and needs that exist both internal and external. Farmers need access to new and improved germplasm and new management practices to help them cope with such constraints and new demands in a learning economy. At the same time, rising incomes and urbanisation are altering the patterns of market demand in such a way that these demands cannot be met because of the constraints, which need to be addressed through farmer innovation and supporting policies and organisations. This is aggravated by duplication of efforts, contradictions in information flows, and the lack of continuity, learning and impact in the community due to disorientation in state policies. 
Prolinnova therefore argues that the key ingredients for livelihood improvement are not external inputs but rather labour, knowledge, and local management capacities that enable people to manipulate skilfully the local resources for their own benefits. They point out that most rural development efforts have failed to mobilise and enhance these “internal inputs,” which are crucial to any national system of innovation. The farmer innovation system approach allows for interactions and integration between stakeholders, resulting in social learning. This enables the stakeholders to identify and recognise their experimentation efforts, responsibilities, strengths and weaknesses, thereby strengthening participation and community innovation processes. The farmer innovation system approach has been adapted to integrated soil and waters conservation, integrated pest management (IPM) and FFS approaches, among others. Consequently, there is higher adaptation of technologies by farmers. Conversely, the other R&D actors also learn from the farmers about their farming systems, and about the actual constraints and potentials of the communities. 
The above approach has been confirmed and validated by a case study on Uganda agriculture carried out by a group of South African researcher Tim Hart and Johann Mouton [2005]. These scholars also argue that in recent decades an increased awareness has arisen of the failure of conventional agricultural practices to be effectively and equitably applied to the different types of zones in which agriculture is practised. This, they argue, has resulted in greater attention being paid to local or indigenous knowledge. Their case study therefore focuses on the indigenous knowledge relating to the cultivation and use of traditional vegetables in a rural parish in Uganda, using a participatory research method called Rapid Rural Appraisal. The results of the study illustrate the importance of understanding indigenous knowledge for future agricultural research and extension activities. The results also indicate a number of important issues regarding the mainstream understanding of indigenous knowledge, namely that it often contrasts with conventional agricultural practices, being influenced by its purposes and the resources to which it has access. They observe that not all the residents of a particular area have access to all the knowledge about a topic and that such knowledge is more than technical knowledge so that there can be differences and similarities in indigenous knowledge in different areas. 
To place some of the results in a broader context, a comparison was made with a similar study done in other African countries. From these comparisons, they came to the conclusion that a greater understanding of the utilisation of appropriate indigenous knowledge would improve the success of future agricultural interventions in development policies. They point out that agricultural development projects in Africa have predominantly followed the input-output development model, which assumes that a country’s technological, economic and social development can be externally induced according to a certain model. They observe that projects based on these models typically identify beneficiaries who receive a range of inputs that are expected to bring about development but which do not achieve the objectives. 

Based on research experiences in one parish in south-western Uganda, the study argued that that indigenous or local knowledge appears to be important in achieving sustainable agriculture, especially regarding food security, and that it is therefore important to future agricultural development programmes and strategies to rely on this approach. The researchers visited these resource-poor and marginal areas and discovered that the farmers survived and, in some cases prospered, by almost exclusively relying on local resources, farming within the parameters set by their access to these resources. The study also highlighted a number of issues relating to the current mainstream understanding of indigenous knowledge. 
These scholars also noted that there is evidence that the majority of rural inhabitants in Uganda suffer from nutrition deficiency. Because traditional vegetables are becoming increasingly important in terms of food security, and because of a lack of official research on these crops, a group of Ugandan and South African agricultural researchers agreed to collaborate on a project that would determine the nutritional value and diversity of crops labelled as traditional vegetables. It was believed that such a study would lead to a greater awareness of the benefits and use of these crops in a sustainable manner. The first phase of the project concerned the identification of traditional vegetable crops and the generating and recording of indigenous knowledge relating to their cultivation and use. 
That is why a number of scholars [Cottier and Panizzon, 2004] have called for the need to devise a new form of intellectual property (IP) protection that recognises the social value of traditional knowledge and promote its integration into the domestic and international trade regimes while respecting and preserving local autonomy and cultural values. This is prompted by the goal of promoting social, economic, and ecological development of rural areas in conformity with their needs and the market. According to the two authors:

“It responds to concerns about fairness and equity in international economic relations affecting the livelihoods of the bulk of the world’s population. The topic is also of importance in the context of redefining the relationship between public goods, private rights, and the transfer of technology. Taken together, these concerns lead us to evaluate the policies and legal instruments that are best suited  to achieve equity, validation, and sustainability while preserving open access to plant genetic materials for scientific research” [Ibid: 371].


The authors point out that the sole reason why TK is currently not protected is that it does not, according to the conventional view, ‘yield innovation.’ The two authors, however, point out that by redefining public goods and private rights, we are forced to recognise the farmer’s right to the information that the seed carries about nature and which the indigenous communities know about in the form of traditional knowledge. The proposed intellectual property regime for TK aims at not only rewarding the intellectual efforts of the community as embodied in knowledge about seed, it also ensures that the allocation of seed would remain under the sole proprietorship of that community instead of it being left entirely to the public domain “in what still amounts to an informal sector of a subsistence economy in many countries” [Ibid: p.373]. This attitude should change and biotechnology should be introduced to rural communities in such packages that build on their already acquired knowledge and not in the interests of transnational business that is accountable to no one but their investors.


The two authors further propose that farmer’s right should be recognised as a collective property. They point out that the argument that collective rights are not recognised under international law is false. They point out that many of the existing internationally protected intellectual property rights-IPR in the form of patents and trademarks are of the nature of collective rights, which are recognised in international law. They further point out that trademark law protects collective marks: “Even the enforcement of copyrights and related rights has a long tradition of operating on the basis of collection societies to which authors and artists belong. Formed under private law these associations may easily cross national boundaries and comprise producers and owners unrelated in territorial terms” [Ibid: 385]. They therefore recommend a Traditional Intellectual Property Rights (‘TIP Rights’) as a legitimate exercise on behalf of these communities that would enable them to trade in their products and innovate protected by both domestic and international law.

The study also discovered that in addition to the above innovative practices, albeit on an ad hoc individual basis, which exists within some institutions of higher education, the state and industry, there are other innovative research being carried about traditional medicine practitioners. This Traditional Medicine Practitioners (TMP) comprises herbalists, bonesetters, psychic healers, traditional birth attendants-all of who use indigenous knowledge for developing materials and procedures.

The ratio of traditional practitioners and university-trained doctors in relation to the whole population is one traditional healer to 290 people compared to one western trained medical practitioner to 10,000 people in urban areas and 50,000 people in rural areas. Thus, traditional healers are easily accessed to a greater part of the population for reasons, which they have become an integral part of the local culture and are appreciated as key and sustainable sources of care and knowledge on disease and illness. As indicated above, about 80% of Uganda’s population relies on traditional medicine because western trained medical personnel are limited or are not readily accepted by the community. The other reason is that modern medicines, which these medical personnel dispense, are out of reach to the majority of the population due to high cost. On the other hand, the herbal medicines and materials are also important export goods in addition to their use in the communities. A few examples will illustrate the point 

Prunus Africana (Pygeum) is the leading herbal export from Uganda to other parts of the world. It is considered effective in the treatment of cancer. The annual trade in this herbal from all over Africa is estimated at US $ 200million. The advancement of this sector presents an opportunity for substantial expansion in trade and improvement in the Uganda economy, especially among the poor in the rural areas who are familiar with and have access to this herb. Its exploitation on a large scale given the application of GMO methods can lead to Uganda relying less and less on multinational pharmaceuticals, which the country can hardly afford. There is also the likelihood that the indigenous communities will become beneficiaries of any new blockbuster drugs that could emerge from such a production. Such exploitation will also provide an opportunity for innovation in this sector by improvement in the technologies that are used in their extraction, processing, packaging and exporting.

There are a number of organisations engaged in the promotion of traditional medicine and healing. These include Prometra Uganda, which is an affiliate of Prometra International. This Association promotes traditional medicine as well as being engaged in the enhancement of traditional knowledge and practices for improved health through natural co-operation amongst health systems. There is also another organisation by the name THETA which, as we saw above, stands for “Traditional and Modern Health Practitioners Together against Aids” and other diseases. It is a Ugandan NGO in which both modern and traditional health practitioners work together. Its activities include: (a) Comprehensive training of traditional healers as trainees in THETA outreach centres; (b) Herbal medicine processing as well as the maintenance of herbal gardens. Another organisation by the name IIACM – the International Institute of Alternative and Complementary Medicine carries out the following activities: managing over 10,000 different medicinal plants; improving formulation of herbal medicine; teaching of various healing methods including the use of other traditional approaches from other countries such as China, India, using treatments such as acupuncture, music therapy and yoga.

There is another traditional medicine organisation by the name MAKO. It is a herbalist association engaged in the following activities: (a) Training of herbal medicine users on the basis of clinical diagnosis as well as supporting their efforts to provide quality patient handling and care; (b) Generating information through documentation and research about herbal medicine and making information available to and co-operating with researchers; (c) Complementing the activities of traditional birth attendants by using skill and knowledge in areas such as traditional family planning methods; (d) Transfer of knowledge on traditional medicine; and (e) Continuous identification of indigenous plants with medicinal values.

The above examples demonstrate the dynamic role that TK can play in a strategy of development if such knowledge and production is well protected legally. It also demonstrated the levels of innovation that are emanating from TK, which are consistent with a new model of economic transformation outlined below. But to do so, a positive policy environment is a critical prerequisite for the successful sustainable development of traditional knowledge in Uganda based on the central idea of the learning economy. Because of the scientific, socio-economic implications of TK, it is vital that an enabling environment be created that aims at maximizing benefits of TK through effective policy-making processes, including the use of biotechnology to enhance its quality, productivity and profitability in local conditions that is comprehensible to the majority of farmers. A comprehensive legal framework to prevent exploitation of TK needs also to be enacted.

The recent construction of a high-tech medical factory in Uganda that was commissioned in the second week of October 2007 has demonstrated that Uganda can pursue a policy of innovation that combines the modern aspects of the pharmaceutical industry with the traditional herbal medicine based on TK. For instance, it is understood that once the new factory begins producing Triomune for the treatment of HIV/AIDS, which is a combination that contains lamivudine, stavudine and nevirapine is accomplished, the factory will also be able produce the first-line anti-malarial combination Lumartem, which contains artemisinin and lumefantrin. This will be equivalent to Coartem, which the Government now uses as the first-line anti-malarial drug. 

The advantage of this scientific approach is that the factory will be able to buy Artemisia from rural farmers in Kabale for making the anti-malarial drug. Kabale has been found to have one of the best soils for to growing of Artemisia Uganda, as a result there is a company that has started large-scale the growing of Artemisia in this region as well. There are over 10,000 hectares of Artemisia being grown in this way by peasant producers. The new factory also projects that it is going to buy artemisia from the rural farmers in order to export it to India for extraction of the active artemisinin. In the long run, the company expects to build the capacity to carry out the extraction in Uganda instead of taking it to India for the purpose and then import it.

The firm survey carried out by the researchers revealed that small businesses funded their entire R&D from their own sources. The findings suggest that most of the innovative activities are rooted in experiential learning within the firms. Out of the 36 firms surveyed, 23 firms have concentrated their innovative work on improvement of existing products and processes.  13 and 12 firms respectively considered that their products and process improvements were new for the firms but not for the country.  On the other hand, 10 and 8 firms respectively considered their innovative products and process activities to be new for the country but not for the world.  A similar trend was witnessed for the small-scale firms.  However, it was among the small-scale firms that 2 claimed of having brought forth products and processes that were new to the world.  Perhaps not surprisingly, the two firms were indigenous knowledge-based.

The Uganda government has shown an interest in developing an institutional framework arising out of these activities, including a coordinating secretariat established in 2001 for coordinating IK development initiatives; telecentres for training communities in the collection and storage of TK, Community Indigenous Resource Centres in 6 of the then 54 districts of Uganda. There is a the same time a proposal by NFRD to set up a Centre for Development of Indigenous Knowledge that will house a national museum of TK. Mbarara University has also set up a centre for the research on TK. In addition, the government is currently considering the establishment of a Centre for Analysis, Validation and Standardisation of Indigenous Medicine and Natural Products that will work closely with the other TK development institutions and the National Chemotherapeutic Laboratories that has been involved in the analysis of herbal medicine. In 2002, the Uganda TK Information Society (UGIKIS) was established as a national community based organisation, which acts s a Forum for IK stakeholders and also as a framework for collecting and documenting of IK and for executing IK education programmes in the whole the country through regional action centres.

These activities reveal the importance the Uganda government has attached to the use and development of TK in development activities. The policy has produced a good number of institutions, but perhaps these lack an over-arching development strategy and coordination. It is only the clear articulation of this strategy within an innovative learning economy that can connect all these activities into a coherent national strategy that includes SIT but also the DUI mode that works side by side into an NSI for the country in a phased manner. One of the components of the TK approach could be focused on certain products that could be promoted into processing and manufacturing for export and marketing in the internal market and this could be in the organic food products or traditional herbal medicines.

6. A New Model of Transformation
The research that has been carried out by Francisco C. Sercovich and Morris Teubal [2008], has shown that it is possible to adopt a three phased approach to a ‘catching-up’ policy that can lead to innovation, technological capability and competitiveness given the above possibilities that TK promises. In their view, under systems of evolutionary perspective that is suited to addressing knowledge-based economic growth, long-term economic growth can be depicted in terms of two interacting dimensions: one has to do with structural change and economic growth and the other has to do with policy development within a co-evolutionary framework. 
Under this paradigm as economies grow, sectoral production and employment become more diversified ‘until fairly late in the development process.’ It is at this stage that incentives to specialise come into the picture as ‘driving force.’ These findings contradict the predictions of sectoral specialisation based on efficiency reasoning associated with comparative advantages as well as increasing returns and geographical economies of scale except at relatively advanced stages of industrialisation [p.3].  In this evolutionary approach, the key to economic growth would thus not be the standard ‘comparative advantage’ stemming from specialisation but, rather, the acquisition of mastery over a growing range of activities from below.

Under the system, therefore, diversification is not a natural process in an increasingly integrated world economy. On the contrary, the authors argue that provided that, when present, low-level equilibrium traps are overcome, it is possible for economies to traverse three main stylised, structural change-related phases as income per capita rise over time. These phases are characterised by various mixes of diversity generation and selection/reproduction/development ‘events,’ which eventually lead to a dynamic comparative advantage that is revealed through new sectors and product classes with potential to become sustainable to the extent that they can accommodate changing competitive conditions in the world market. If accomplished, they both result from, and cause the progressive formation and growth of a country’s innovation system [Ibid: p.4].
The three structurally-related phases are: First, Phase 0 or Ph-0, which is a ‘Malthusian Phase-0’ that preceded the rise of capitalism, which still bedevil many least developed countries due to their social and economic stagnation around subsistence levels as a result of the lack of savings and capital accumulation, absence of productivity gains and ‘wanting human condition.’ Under this phase, there is little or no scope for the development of innovation capabilities. Overcoming Phase-0 entails two interrelated transitions: one is the human development transition, which includes health, education and environmental dimensions, in addition to a demographic one. This leads to human capital formation and fertility reductions, which go hand in hand with technological change, productivity gains and improvements in standards of living. This process coevolved endogenously. The second transition is productivity transition, especially in agriculture, which leads to improved food production. Today, human development transitions and the productivity transition are complementary triggers to of industrialisation. In this sequencing, productivity growth in agriculture goes hand in hand with improvements in infrastructure and irrigation and, more particularly, with internal migrations, urbanisation, social mobility and a growing industrial force, thus feeding the demographic transition by encouraging fertility reductions and inducing investments in skill acquisition. This process need not be completed for a country before movement to the next phase. The process can continue in the next phase.
The second phase-Phase-1 or Ph-2 is concerned with variety generation and the beginnings of Firm-Level selection. During this phase income per capita grows, variety generation and diversification tend to prevail over selection and reproduction/development. This helps to neutralise the impact of sector-specific shocks by reducing aggregate volatility. The importance of this phase is that it features pervasive surfacing, alongside the already existing traditional activities, of varied new ones, mostly led by non-R&D innovative small firms. These new activities are largely experimental in that they are not fully competitively tested. They thus represent an evolutionary variation. Selection at this stage occurs at the firm or even lower levels of organisation, such as individual products or processes new to the organisation or to the economy, rather than at the product class or industry level. The two authors argue:
“Thus, as soon as pioneering activities materialise, if and when prima facie commercially feasible, they may begin to get diffused, triggering a process of learning, rationalisation, efficiency gains, imitation and new firm entry which would eventually drive relatively less successful firms out of the market. Still, during this phase, the forces of diversifying generation (predominantly related to firms rather than to industries) on the whole override those of selection/reproduction/development” [Ibid: p.7].
The authors argue that only once business enterprises, along with their complementary agents, have acquired broad-spectrum innovative competences, as tends to occur during phase-I, can they afford to seek more specialised innovative capability development tracks in subsequent phases. In this context, it can be seen why in this evolutionary process in Phase-2 is dubbed a ‘deepening of Selection/Development’ because it is a selection characterised by the emergence of higher-level organisation, such as the emergence of new industries, clusters of industries and markets. Thus during Phase 2 (Ph-2), more and more successful firms test their competences in competitive markets at home and abroad and begin using innovation-related adaptive and recombinant production and design engineering capabilities as an input in their efforts at enhancing competitiveness. In this, they are spurred by interactive learning from user/supplier relationships and, less often, by enlightened public policies addressing systemic failures that block innovation development [Ibid: p.8]. At this point, it is important to note that the growth in experimental activities by small, non-R&D innovative firms that we referred to above does not cease during this Ph-2, but continues unabated although their quality may differ.  They may even, with the advent of generic technologies and new fields of application, get revitalised as high-tech spin-offs and start-ups.

Phase 3-Ph-3 is a selection type b proper, which may have started earlier on, but which at this stage begins to prevail with a measure of government policy since higher-level organisations (in the form of new industries, clusters and markets) would require such support. These new forms of higher-organisation would also rely on a systematic allocation of resources to a process of innovation viewed as a collective enterprise. This requires an institutional and policy set up where strategic priorities are identified or redefined with the public dimensions of knowledge being taken advantage of more fully than before.

This three-phased approach implies a process of creation, consolidation and maturity of the relevant sector, cluster or market. It is co-evolutionary because it growths along with other processes from the beginnings while adding on new elements of growth through innovation. In Ph-1, very little consolidation takes place to yield a lasting and stable output or stable effect. It is more of a creative activity. Most firms represent initial and fleeting phenomena, which may fail even after having started up. In Ph-2, a measure of consolidation takes place at the level of the firm, which may impact stability even with some elements of maturity. Although this is achieved at the level of the individual firm, it does not lead to a level of higher organisation, e.g. in the form of clusters or a sector.  It is only at Ph-3 level that maturity is achieved and higher levels of organisation achieved. At this level, the activities can attain economies of scale and advantages of intra-firm cooperation and division of labour latent within the prior set of organisations, thereby creating stimulus for the creation of new firms.

This multi-layered approach also suggests different levels of policy formation. For instance, Phase 1, the policies are directed at promoting innovation and experimentation, setting up science, technology and education-STE institutional infrastructure as well as establishing threshold framework conditions, while Phase-2 policies are concerned with accelerating innovation and firm level (type a) selection as well as creating conditions for future policy targeting. The general goal here is to create conditions for internalising or endogenising business innovation across the economy; enhancing networking and interactive learning; and promoting a set of organisations able to seize the advantages of globalisation such as access to global markets, resources and partners. Only countries such as Republic of Korea, Taiwan, Israel and Singapore, have traversed successfully Phase-2 in this respect.  According to authors, most countries have stalled in this phase due to key structural deficiencies, systems weaknesses and systems failure.

Phase-3 policies involve accelerating innovation and the internationalisation of the innovation system, which lead to the emergence of new infant industries, markets and clusters. The central policy thrust in this phase is geared to new knowledge-based product classes, networks, sectors and innovation systems, including venture capital/private equity markets, the development of standard-setting activities and public/private partnerships, in the context of a considerable degree of exposure to global competition and the application of advanced targeted policies.

These ideas do explain the current difficulties faced by the Uganda economy. As already indicated, an IMF Working Paper on the quest for industrialisation in Uganda, argued that while Uganda had successfully attained high growth rates, that could be described as ‘sustained’ over time, it had nevertheless failed to transform itself into an industrial country. Three sets of arguments were advanced to explain this outcome. The first set of explanations was those suggesting that what matters for growth are a country’s initial endowments such as geography, quality of institutions, etc. In this view, while spurts of growth can occur, but with weak fundamentals growth is unlikely to be sustained.

The second explanation attributes Uganda failure to industrialise to her aid-dependence that has induced Dutch disease syndrome to thee economy. This disease has undermined Uganda’s exchange rate for the tradable sector which until recently was weak and this reflected the appreciation of the real exchange rate that aid had engendered. For instance, between 1996 and 2005 donor support channelled through the government had averaged 10% of the GDP, which had the effect of bidding up the price of non-tradable goods
whose supply was more limited relative to tradable goods. The result was the appreciation of the real exchange rate than would otherwise been the case. This had in turn reduced the incentive to engage in the production of tradable goods causing the ‘infamous’ Dutch Disease. This had the effect of imparting a ‘de-industrialising’ influence on the economy by causing the relative price of imported goods to fall and those in the domestic economy to rise.


But the While Paper also argued that a strong performance was also more likely been constrained by infrastructure deficiencies and limited human capital. Therefore, a depreciated exchange rate is not the only way the government can bolster the tradable sector. But the other possibilities require that Uganda engages in a delicate balancing act. On the one hand, it has to reduce its reliance on foreign aid, which engenders a more appreciated exchange rate. On the other hand, it has to deal with the reality that these foreign funds are necessary to build schools, clinic, roads, etc that are critical for a strong supply response. 
Although, there is no evidence of significant overvaluation, it is clear that the Dutch Disease is a factor that Uganda development has to deal with. That is why the government has more recently called for a re-orientation of spending towards infrastructure projects coupled with a gradual reduction in the fiscal deficit over the medium-term in order to ameliorate the adverse effects of aid inflows on the tradable sector. By increasing public savings, this will help ease the real exchange rate appreciation pressure. But this was before the global economic meltdown, which is going to reduce any appreciable rise in public savings due to a fall in export earnings.

This dilemma faced by the Uganda economy illustrates the importance of the endogenous co-evolutionary path that the analysis of Francisco C. Sercovich and Morris Teubal [2008] has suggested. The movement from Phase-1 to Phase-2 imply internally and endogenously coordinated learning processes that lead to consolidation and maturity. These require mobilisation of resources from internal savings and internal supply lines. Over-reliance on foreign aid disorients these internal forces and leads to the kinds of problems currently faced by the Uganda economy, and likely to get worse with the global economic crisis.

The three-phased approach proposed by Francisco C. Sercovich and Morris Teubal is also consistent to some extent with the approach advocated by Lundvall of innovation based on the model of the ‘learning economy.’ According to Lundvall [2004], the conceptual framework for understanding the learning economy must start from the standpoint of an assumption that “we are in a knowledge-based economy” and end by “proposing that it is more adequate to characterise the current era as ‘a learning economy.’ In this case, the crucial questions to be analysed, he continues, have to do with the distinctions between private/public, local/global, and tacit/codified knowledge. Although at first these distinctions appear ‘academic,’ he further argues that “they have important implications both for innovation policy and for the management of innovation and knowledge at the level of the firm.” [Lundvall, 2004:1]. Hence, since we are living in a knowledge-society, the most promising strategy for economic growth, according to him, is to aim at strengthening the knowledge base of the economy. 

Lundvall also in this connection interrogates what it is that constitutes the knowledge base, and at what level can we locate and define it. He also interrogates what the specificities of local and sector specific knowledge base is and how stable the knowledge base can be.  If knowledge is regarded as an asset and a commodity, we have also to find out how it can be transferred or shared. The experience shows, he argues, that the distinction between public and private knowledge, is difficult to make and that the knowledge base is therefore fragmented and can best be illustrated as constituted by a number of “semi-public ‘pools’” to which access is shared regionally, professionally and through networks [Ibid: p.3]. 

He points out further that attempts to use information technology to develop expert systems shows that it is difficult and costly to transform expert skills into information that can be used by others and therefore difficult to transfer, except in the form of ‘know-how’ which can be carried through social interactions of the skilled workers. This for him raises the whole question of the roles of codified knowledge and tacit knowledge. Whereas codified knowledge is explicit, tacit knowledge is not documented and made explicit by the one who uses and controls it. This means that codified knowledge, which is written down in codes, can be accessed only both those with knowledge of those codes who can share it, whereas tacit knowledge is specific to the individual who possesses it. 

The consequence is that in western civilisation, which heavily relies on codified knowledge, it is codified knowledge that is linked to science and therefore regarded as knowledge. But the mix up between knowledge and science, which reflects this western bias in favour of formalised explicit knowledge, has the tendency to systematically under-estimate the role of tacit knowledge based on other forms of knowledge (such as TK). This has favoured analytical and highly structured knowledge while regarding intuitive (tacit) knowledge rooted in experience as being of a lower order and belonging to an earlier stage of development [Lundvall, 2006:8-10]. This one-sided evolutionary approach has been found to be wrong because it ignores the fact that, as Lundvall points out, individual ‘know-how’ (in its tacit form) is built in a process where the first steps of the learner is to become expert involving highly explicit and ordered elements, while high levels of expertise to a much higher level, reflects the practice of intuitive backbone knowledge. Thus competence-building, according to him, are “processes where early stages are more (structured) while the highest stages are less structured.” This may represent a similar process taking place in national innovation systems [Ibid].
In this context therefore, innovation is an interactive learning process where there is an attempt to move a way from the linear approach to innovation and in which those involved increase their competence while engaging in the innovation process. It involves ‘learning by doing’ as an experience-based learning [Arrow, 1962], and ‘learning by using’ [Rosenberg, 1982], in which efficiency in using complex systems increase over time, as well as ‘learning by interaction’ [Lundvall, 1988], in which the interaction between producers and users in innovation enhances the competence of both. In this context, ‘learning’ is defined as a process, “the core of which is the acquisition of competence and skills that allow the learning individual to be more successful in reaching individual goals or those of his/her organisation.” Lundvall therefore regards the ‘learning economy’ as an economy, “where the success of individuals, firms, regions and countries will reflect, more than anything else, their ability to learn.” He adds: “The speeding up of change reflects the rapid diffusion of information technology, the widening of the global market place, with the inclusion of new strong competitors, and deregulation of and less stability in markets” [Lundvall, 2003:13].
7. THE ‘DEVELOPMENTAL UNIVERSITY’ IN THE UGANDA CONTEXT.

In the “Call for Proposals” by the RoKS Innovation, Policy and Science Program Area, IDRC, Canada, there is a quotation from Professor Judith Sutz, Professor of Science, Technology and Society and the Coordinator of the Scientific Research Council of the University of the Republic of Uruguay to the
effect that in order to increase their contribution to development through the production and distribution of knowledge, universities in developing countries need to transform themselves into ‘developmental universities,’ but that to achieve this, other participants, such as industry and government, must also be prepared to take on new responsibilities. She added that there were no ready-made models to guide the change: “they will require both creativity and the willingness to engage in thoughtful dialogue, both within and outside universities.”

This quotation in a nutshell brought to the fore the need for universities to transform their role in society and this call was in conformity with the changing circumstances in which universities found themselves. Indeed the call for universities to transform themselves into ‘developmental universities’ seemed to be misplaced in view of the pressures that were being exerted on universities not to become ‘developmental’ in that old understanding of ‘development,’ but rather to become ‘entrepreneurial’ and ‘commercial’ in their operations. This was the pattern that was emerging and Ugandan universities were no exception to this general trend.


By implication, the demand that universities ‘transform’ themselves into ‘developmental universities’ is at the same time a demand that the Uganda State also becomes a ‘developmental State’ for no university can become ‘developmental’ when the State is moving in a different direction. Indeed the call by Prof Sutz that other ‘participants’ such as industry and governments, be prepared to take on new responsibilities is a call for an activist State in fashioning not only higher education, but also as a partner in economic development.


The evidence given above about the role the State has played in the arena of innovation policy should already indicate that the Uganda State is not in a position to assume that role despite their claims to the contrary. The IMF Working Paper referred to earlier notes that Uganda’s open door policies aimed at transforming the country through the neo-liberal Washington Consensus approaches had instead created two problems for the country by its over-reliance on the market as the allocator of resources.  First, it had led to the weakening of the State as a cornerstone of development. Since the State in Africa had not been large compared to the more developed part of the world, it was indeed mistaken and unhelpful for the Washington Consensus institutions to have tried to ‘downsize’ the State in Africa. This had led engendering of fragile economise. The second consequence of the absence of strong institutions and inadequate infrastructure caused by liberalisation and privatisation had, according to the White Paper, “allowed inefficient markets to replace inefficient State” [Selassie, A. A, 2008:30]. 

This is because one of the cornerstones of the Washington Consensus was to undo the ‘financial repression’ that had characterised the African pre-reform Africa. This is what led to the ‘freeing of the market,’ but such a step had instead the consequences of depressing investment, reducing demand for credit (due to high interest rates) and the generation of excess liquidity. But for Uganda to have tried to emerge as a ‘developmental State’ along the lines suggested by the Asian ‘Tigers’ experience, it would have had to maintain interest rate and exchange controls, provide subsidies and cheap credit to preferred sectors of the economy and offering trade protection to its firms vis-à-vis foreign competitors. These interventions by the State were in fact anathema to the Washington Consensus and that is why Uganda in the period under consideration could not have adopted consistent interventions in the economy to qualify as a ‘developmental state.’
But these explanations, in the words of the White Paper, may themselves be missing the point. For a start, growth in Uganda in the pro-market period had been much better than in the previous state-led policies of the earlier attempts at adopting ‘development State’ policies. This may not be attributed entirely to the pro-market policies, however, since other factors such as the lessening of armed conflict in the country and the move towards democracy may have had a lot to do with this improved performance. Secondly, the size of the State during this pro-market era did not diminish over the years. Instead going by the ratio of government spending to GDP, the trend had been upward. In short, what the Washington Consensus may have succeeded in crating was not a ‘developmental State’ as such but a “night watchman State” so that, according to the Working Paper, the pro-market reforms had made the State to “grow in the wrong directions.” 


This is why this study has through its case studies of the universities in Uganda came to the conclusion that none of the Uganda Universities could be ascribed the role of a ‘developmental university.’ The oldest such institution-Makerere University-did not continue to pursue research activities that did not relate to the development needs of the country, nor could the Uganda government have directed it to pursue this course in view of its pro-market ‘hands off’ policy approach. Such a ‘weakness,’ if at all it has to be referred to as such, could not be attributed to Makerere University alone as an institution. The problem, our study concluded, lay with the Uganda State that has been politically unstable and as such it has been unable to develop a long-term developmental strategy that could have given direction to the universities. This also in fact also seems to be an under-statement for Uganda in the 1960s did not have the capacity to transform its economy into a developmental one given its colonial history and its ‘path dependence.’

On the other hand, the firm survey found that the most important role attributed to the universities is research followed by teaching and finally by entrepreneurship and social engagement. The survey found that the fact that entrepreneurial and research roles are accorded such a high role dovetailed well with the argument that the integration of the university in the national innovation process would entail bringing together some aspects of STI, DUI and Indigenous Technical Knowledge. In the Way Forward, we take this understanding to be the point of departure for a model for innovation in the country based on the above three components.

It has to be realised that the university’s role as a ‘developmental university’ is very much circumscribed by the transformation of the university. As we saw earlier, the role of the “old university” of “Mode 1” knowledge production based on “pure” or “basic” research has been superseded in this transformation in which the “new university” of “Mode 2” knowledge production combines ‘basic research’ and ‘applied research.’ To quote Nowotny, Scott and Gibbons [2001]:
“The old paradigm of scientific discovery (‘Mode 1’) – characterized by the hegemony of theoretical or, at any rate, experimental science; by an internally-driven taxonomy of disciplines; and by the autonomy of scientists and their host institutions, the universities – was being superseded by a new paradigm of knowledge production (‘Mode 2’), which was socially distributed, application-oriented, trans-disciplinary, and subject to multiple accountabilities” [p.179].

“Mode 2” therefore implies a “social distribution of knowledge” so that the nature of the research process has also been transformed. There has thus arisen what Gibbons has called a “the commercialisation of research” where “engaged research” has taken two forms: the first, where researchers, because of reduced funding from the State, have increasingly turned to alternative sources of funding; and where universities have become more aware of the value of the ‘intellectual property’ generated by its researchers, and therefore define their role in research funding “in a quasi-commercial, rather than in fiduciary terms.”  This development has forced universities to align public policy with market priorities in research policy.  This development has created in effect, “public-private partnerships” instead of the old dichotomy of the “public space” and the “private space.” 


The above discussion shows that the discourse about scientific research has changed in many countries. Research variously described as ‘pure’, ‘blue sky’, ‘fundamental’, or ‘disinterested’ is now the concern of a minority of scholars.  Detailed impact studies and lengthy evaluations have become routine.  According to Gibbon and his colleagues, “knowledge” is no longer regarded as a public good, but rather as ‘intellectual property’, which is produced, accumulated, and traded like other goods and services in the Knowledge Society.  In the process, a new language and vocabulary has been invented–a language of application, relevance, contextualisation, reach-out, technology transfer, and knowledge management” [p.185]. 


These characteristics for the new role university clearly demonstrate a fundamental change in the environment in which the university and Makerere in particular, must operate. Professor Mahmood Mamdani [2007] attempted to analyse this changed role in Makerere but, in my view, failed to comprehend what was really happening in the reform taking place. Without this background information given by the Gibbon and others, Prof. Mamdani’s study was left hanging in thin air with no grounding to his observations and recommendations [Nabudere, 2007].  In our case studies demonstrated that Makerere was moving in the new Mode 2 Mode direction. 
8. UGANDA: THE WAY FORWARD

The study of the Uganda situation has demonstrated that for Uganda to move forward in its development, the knowledge necessary for its transformation must come from a two-pronged strategy that takes into account Uganda’s weaknesses and strong points in the structure of its economy. The evidence presented here has revealed that the firm structure is characterised by a very low capacity utilisation in manufacturing. Less than 50 percent of installed capacity for most manufacturing enterprises is utilised. It has also revealed that the sub-sector is a high cost producer because of the fact that factory machinery is old, antiquated and of low quality. This situation reflects the fact that Uganda’s development is disjointed and incoherent that needs some order if it has to spur more productive energies of society to emerge and move the economy forward.
 In this Way Forward, we shall propose some models, which if adopted can begin to create some connections to the economy that can spur the economy to high levels by drawing on the lessons of the past. It is here suggested that Uganda adopted first the phased approach suggested by Francisco C. Sercovich and Morris Teubal [2008]. This approach could also be strengthened by the Doing, Using and Interacting-DUI mode as well as following up with the STI mode that consolidates the earlier learning processes. In these circumstances, it is advisable that Uganda adopts the three-phase evolutionary approach, the DUI and STI of learning and innovation for its economy to make new breakthroughs that will lead to a more sustained development.

A. The Three-phase Co-evolutionary Approach
As pointed out, Francisco C. Sercovich and Morris Teubal [2008], have suggested that it is possible to adopt a three phased approach to a ‘catching-up’ policy that can lead to innovation, technological capability and competitiveness. In their view, under systems of evolutionary perspectives that are suited to addressing knowledge-based economic growth, long-term economic growth can be depicted in terms of two interacting dimensions: the structural-economic and policy development within a co-evolutionary framework.  Co-evolutionary is defined by thee American Heritage Science Dictionary as the evolution of two or more species that interact closely with one another, with each species adapting to changes in the other. The mutually beneficial development of flowering plants and insects such as bees and butterflies that pollinate them is given as an example of co-evolution, as is the mutually antagonistic development of prey and predator species in which defensive adaptations in the one are matched by counter-adaptations in the other aimed at neutralizing or overcoming them.

The co-evolutionary phased approach ensures that growth begins ‘at the beginning,’ as it were, and proceeds to build up to more diversified forms ‘until fairly late in the development process.’ It is at this stage that incentives to specialise come into the picture as ‘driving force.’ In this perspective ‘comparative advantages’ is not adopted as an abstract justification from economic competition, but a more ‘organic’ approach is adopted that promoted transformation until increasing returns and geographical economies of scale are achieved. In this evolutionary approach, the key to economic growth would thus not be the standard ‘comparative advantage’ stemming from specialisation but, rather, the acquisition of mastery over a growing range of activities from below.  

This three-phased approach implies a process of creation, consolidation and maturity of the relevant sector, cluster or market. It is co-evolutionary because it grows along with other processes from the beginnings while adding on new elements of growth through innovation. In Ph-1, very little consolidation takes place to yield a lasting and stable output or stable effect. It is more of a creative activity. Most firms represent initial and fleeting phenomena, which may fail even after having started up. In Ph-2, a measure of consolidation takes place at the level of the firm, which may impact stability even with some elements of maturity. Although this is achieved at the level of the individual firm, it does not lead to a level of higher organisation, e.g. in the form of clusters or a sector.  It is only at Ph-3 level that maturity is achieved and higher levels of organisation achieved. At this level, the activities can attain economies of scale and advantages of intra-firm cooperation and division of labour latent within the prior set of organisations, thereby creating stimulus for the creation of new firms.

B. Doing, Using and Interacting-DUI  Mode

In the context of the three-phased strategy, therefore, innovation must be viewed as an interactive learning process where an attempt is made to move a way from the linear approach to innovation based on the idea of ‘transfer’ of technology, towards a co-evolutionary approach but which also can draw from the DUI mode of innovation in which the economic actors improve their competence incrementally while these same actors engage in the innovation process. The approach involves ‘learning by doing’ as an experience-based learning process [Arrow, 1962], and ‘learning by using’ process [Rosenberg, 1982], in which efficiency in using new systems increase over time occurs, as well as a ‘learning by interaction’ process [Lundvall, 1988], in which the interaction between producers and users in innovation enhances the competence of both. 

In this context, ‘learning’ is defined as a process, “the core of which is the acquisition of competence and skills that allow the learning individual to be more successful in reaching individual goals or those of his/her organisation.” Lundvall therefore regards the ‘learning economy’ as an economy, “where the success of individuals, firms, regions and countries will reflect, more than anything else, their ability to learn.” He adds that: “The speeding up of change reflects the rapid diffusion of information technology, the widening of the global market place, with the inclusion of new strong competitors, and deregulation of and less stability in markets” [Lundvall, 2003:13]. 

An aspect that must not be forgotten when we advocate the ‘learning economy’ model is to recognise the crucial relevance  Prof Amartya Sen’s argument  of the need to see development as being more than a growth in growth national product or with the rise in personal incomes, or with industrialisation, or with technological advances, or with social modernisation. He adds that while these determinants may be important for a country, there are also other influences on development, which come from other sources, such as social and economic arrangements, as well as political and civil rights including the liberty to participate in public discussions and scrutiny of public affairs [p.3].

C. Science, Technology and Innovation-STI Mode

The above two strategies must be supplemented by the STI mode in order to promote Science, Technology and Innovation-STI, which is built on the two strategies above of phased-evolutionary transformation and Doing, Using and Interacting-DUI in a combined way that leads to an integration of the three modes [Jensen and others, 2007]. But for the STI policy to be anchored as the basis of a technological and innovation system, it must build on the existing experiences in agricultural, manufacturing and industrial development. Currently, Uganda’s manufacturing sector is weak and has very little engineering skills that can promote industrial development. The STI mode must address this gap by identifying the bottle-necks and seeking to address them in an evolutionary manner.
In discussing the Tanzanian experience of innovation, Diyamett and Wangwe have argued that an undeveloped country like Tanzania should pursue an innovation approach that is incremental rather than a linear one. The incremental approach to innovation in process technology involves significant improved methods, which may involve small changes in production equipment, human ware or production organisation, or a combination of these. The method may be intended to produce technologically new or improved products, or essentially to increase the production or delivery efficiency of existing products. But the cumulative effect of these small changes can be as large, and bring about as much productivity growth as major innovations are capable of generating [Diyamett and Wangwe, 2004 184].

The two authors have pointed out that competence starts with individuals, but to move to a higher level these individuals must create the organisations that can assemble and administer such skilled individuals and move further to a situation in which these individuals are imbued by a country’s technical organisation with a sense of a common purpose fostering a common goal. The mastery of a known technology can be captured by measures based on production capabilities of various types. The two authors point out that the ability of a developing country to produce engineering goods is especially important partly because this requires skills in metal processing and fabrication that are fundamental to manufacturing as a whole. In addition, they add, the engineering sector functions as the training ground for a wide spectrum of managerial and entrepreneurial skills. It also plays a fundamental role in the assimilation of foreign imported technology.
This model is appropriate to the Ugandan ‘path dependence.’ During the crisis of the period 1971-1979 (the era of the ‘Economic war), Ugandan small manufacturers were able to point to a direction, which could have been the basis of a learning experience in Uganda in interactive innovation. When the sugar manufacturing economy collapsed, the small sugar producers resorted to small-scale production of jaggery (sugar) plants based on locally fabricated factories. These small factories were able to maintain a level of sugar production that supplied a segment of the market. 

The Commonwealth Team of Experts that were invited by the UNLF Interim administration in 1979 observed that during this period, gains had been made, especially in smallholder or informal sectors. The report noted that some backyard and “village level skills” in implement repair and manufacturing had been emerged or “re-established” [Commonwealth Secretariat, 1979: Volume II: 106-9, Nabudere, 1990:46-7]. The reversion to the ‘informal sector’ also had forced people to engage in metal fabrication to produce certain goods such as windows, doors frames, and metal suitcases for students, which were available on the market at reasonable prices. This experience had built on the indigenous culture of blacksmiths, which was widespread in the pre-colonial period in Uganda. 

 Another example showing how to trigger technological improvements is the Uganda fisheries industry. The changes here arose out of an external market pressure that was motivated by the existence of a supportive government policy, which encouraged the fisheries industry to embark on technological changes that would enable the fish industry to regain markets in the EU after the EU issued a ban against entry of Uganda fish into the EU under the Council Directive 91/493/EEC in 2000. The increase in the exports of fish after the ban was attributed to structural plant improvements, which were due to technological changes embodied in process improvements that permitted the re-entry of Ugandan fish into better but demanding markets. Some of these improvements were compulsory, while some were not and it was these compulsory and non-compulsory demands that transformed Uganda’s fish industry and helped it regain its position in high income markets.
The trigger leading to technological change here did not come spontaneously, but out of pressure. Some have argued that this case supports observation in the literature to the effect that investment in technology diffusion, adoption and adaptation may not necessarily occur through invisible market forces. In the Uganda case, it is argued, these invisible market forces were simply too weak to trigger technological upgrading of outdated and antiquated technology and processing. Instead pressure from international standards coupled with an enabling policy environment yielded strong pressure to upgrade. The support structure consisted in a joint effort between the state, international development agencies, the industry association, some buyers, local and, foreign private firms, with the state playing a pivotal role in an interactive learning process. However, this framework was not part of a well targeted public policy effort to catch up or even move ahead of international standards with the consequence that critical linkages and further structural improvements were not introduced and could therefore dissolve with the passage of time [Oyeleran-Oyeyinka & Gehl Sampath, 2006: 31-5]. 
In the processes that have been outlined above, the model of Doing, Using and Interacting [Jensen and others: 2007] is made imperative by the fact that the mainstream model of the global economy adopts a linear model of technological innovation that ignores other sources of innovation. The model proposed by Jensen and others, as we have seen, distinguishes two modes of innovation and learning is therefore persuasive. This second DUI Mode relies on internal processes of learning in that it recognises tacit knowledge and experience-based know-how, which exists in poor communities. This mode of knowledge acquisition can be acquired on the job in both small manufacturing firms and through activities in the traditional systems of production and distribution in agriculture and animal husbandry. Thus, apart from being strongly related to the diffusion, adaptation and assimilation of technology at the firm level, the DUI mode also allows the learning process taking place at the level of people and individuals in communities through tacit knowledge. 
9. CONCLUSION

This study was aimed at investigating how and why University Industry Linkages differ from country to country in a comparative manner, by focusing on incentives and constraints, their extent, intensity and performance in Uganda to form the basis of a comparative regional study. This was intended to provide a basis for considering how universities can contribute to local and national goals. Our research surveyed the field of the policy context as well as providing the government’s policy frameworks within which these dimensions have been examined. We focused on the biotechnology platform and found that there was a very weak linkage between universities and industry. We found that even in situations where there was a small linkage, such a linkage was an indirect one through Institutes. Makerere University was for instance involved in research on biotechnology through a Memorandum of Understanding with the National Agricultural Research Organisation (NARO). The firm surveys and university case studies confirmed the lack of consistent linkages between the universities and industry. However, the survey and case studies also revealed that there was a level of linkage, albeit at individual, informal level, which was beneficial to industry.
Even then, the research still found that such a linkages, which could have led to the realisation of an industrial and commercial potential in the use of biotechnology was judged by the UNCST to be “unexploited” [UNCST, 2005B]. Under these circumstances, we came to the conclusion that the hope that university-industry linkage could lead to economic growth in the country, creating new space for the university to become a “development university” could not be realised. Instead the research found that most of the research and the promotion of capacity building in biotechnology had been donor determined with all the consequences discussed in the body of the report.


This is why this study adopted the three-pronged strategy for Uganda’s development based on a phased evolutionary strategy, a DUI mode and a STI learning economy mode that could give rise to an incremental and cumulative learning process in which aspects of DUI in the biosectors in Uganda could draw heavily on indigenous (traditional knowledge) based on farmer innovative activities to enhance the university industry linkages for the benefit of Ugandans. 

The conclusion is that for the learning economy process to succeed the Uganda government must give priority to policies that aim at human resource development, creating new forms of organisation, building innovative networks, re-orienting innovation policy toward service sectors in which TK elements are involved and integrating universities in the innovation process. This means adopting new educational policies, which promotes the capability to learn as well as encouraging the formation of combinations of theoretical knowledge and social skills in a slow movement. The policy should also aim at creating new forms of organisation, especially those that increase connectivity and interaction between different branches and departments for accelerating innovation as well as between producers of technology and their users in the communities and firms. Innovative networks in inter-firm co-operation in connection with innovation and knowledge institutions networking are essential in order to create a knowledge intensive network to promote regional national and development.

It is suggested that in order to bring about a sharper and more elevated focus on technological change as an important driver of economic growth and development, there should be a delegation of power to some kind of high-profile  competent authority such as a renewed and upgraded  the UNCST as the central institution to guide innovation policy formulation and implementation. Through an unambiguous policy specification and with the involvement of all relevant stakeholders and actors, this competent national authority should provide leadership aimed at encouraging technological upgrading in industry. This would include leadership in organising background research across carefully selected sectors, evolving standards and performance targets for technological change, developing new reward systems, supportive and enforcement mechanisms and a budget that would support the entire effort. 
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