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1. Introduction

In South Africa, as in most parts of the world, we have a tertiary education sector consisting of three layers that are involved in training technical people: Technical colleges trains artisans, Technikons train technologists and Universities train engineers. The academic and training models of each of these types on institutions are different, as well as the profile of the candidates, and the level of qualifications. This system is continuously being adapted and restructured.  Technikons (Similar to Universities of Technology) in particular are undergoing rapid change, and are becoming more important as training centres for high-level technical people.

 South African industrialists, educationists, and people from government are taking a keen interest in international trends regarding incubators, technology demonstrators, technology transfer centres, and a number of initiatives have been started. Experimentation and rapid learning is prevalent. South African institutions have many links with institutions abroad. 

Although a national innovation system is not formalised, the philosophy is widely understood, and local clusters are being developed according to the principles of systems of innovation. National and regional initiatives such as the Innovation Hub, Automotive cluster, and the Technology Station programme are examples.

[image: image3.wmf][image: image4.wmf]At Technikon Pretoria, in the faculty of Engineering we developed a number of initiatives. One major activity is a cluster of five initiatives collectively called the “Five-Star Alliance”. Under the umbrella of the Technikon’s academic responsibilities lies the School of Electrical Engineering and the School of Electronic Engineering. Linked to them are the entities called F’SATIE (French South African Technical Institute in Electronics) and the TSE (The Technology Station in Electronics) with responsibilities of r&D&D (less research and more Design and Development: P Van Eldik, 2000), post-graduate studies and Technology Transfer. On the other end of the continuum, is INCENTIF, a technology support centre / incubator providing technology support to the cluster.

The details of each of the initiatives will be discussed in more depth in later paragraphs. It is however important to first look at external factors, in order to understand the reasoning behind our approach. 

2. The current situation in SOuth africa

The following paragraphs will summarise some of the aspects that have an impact on Technology Transfer initiatives:

2.1. First world and third world sector: 

South Africa is characterised by a high-tech, very well developed first-world sector and a large third–world sector. In South Africa, we have clusters of excellence, networks of expertise and specialised knowledge in certain fields, but also areas of abject poverty, widespread incompetence and a huge shortage of skills.

South Africa, by the way, has also been the source of some world beating technology development and improvements – radar, the tellurometer, synthesised PLL radio tuners, low grade coal combustion, encrypted pay TV, dry cooling and now pebble bed modular nuclear reactors to name a few. (R Coney Eskom Enterprises. 2002.)

What makes our academic environment demanding is that South Africa has a very prominent division between the first-world and third-world components of its population. The challenge is therefore to train people from very disadvantaged backgrounds to a level expected by an industry that is competing in the international arena.

2.2. Unsatisfactory transfer of knowledge between knowledge generators  / providers and industry

South Africa exhibits many traits of being a “Technology Colony” (G de Wet 2001). A characteristic of our national system of innovation is the low level of technology transfer between the universities and the industry. Universities work mainly according to the paradigm of “publish or perish” and industry manufacture mainly under licence. There are however examples that shows that South Africans are capable of innovations in the medical, military and mining fields, and implementing these technologies and techniques, such as the first heart transplant, military helicopters, and the ultra deep mines (> 3 km). 

Figure 2 shows the activity level in each part of the product life cycle and the lack of technology transfer from the sources of knowledge and technology to the manufacturing sector. In the diagram, it is shown that South African universities and the science councils can hold their own if compared to international benchmarks. The manufacturing industry is also rated highly, but most of the products are being manufactured under licence. The downside of the current situation is that South Africa is exporting raw materials, with little beneficiation, and later imports the higher value products. The level of job creation remains very low, and the r&D&D sector struggles to remain viable.
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Figure 2 Science and Technology Activity levels in South Africa

According to de (Wet 2001) the following strategies remain for the “natural resource 
rich technology colony” in order to close the r&D&D-gap. 
· Strategy 1:  Backward integration
· Strategy 2:  Beneficiation

· Strategy 3:  Solving local problems

· Strategy 4: Clustering

· Strategy 5:  White Space initiatives

These proposed strategies influenced the development of our strategic plans, and all these strategies are currently part of our critical success factors.   

2.3. Globalisation

One of the side effects of the opening of South Africa was that a number of companies stopped doing any local r&D&D, but opted to import and sell solutions. This led to a large number of very highly skilled individuals to start their own businesses, based on expertise in certain technologies. Another unforeseen result was the “brain drain”.

2.4. The “Brain Drain”

We also found that a huge number of very highly skilled people left South Africa, which led to a massive “brain drain”. In a number of fields, there is now a shortage of skilled people. It is mostly highly qualified people, managers with experience, and people with scarce skills who are leaving the country for greener pastures.
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Figure 3 The nature of International Competition.

South Africa’s transformation took place at the end of the cold war, which means that we had a dramatic political change, economic change, and are trying to play catch-up with the rest of the world. 

The industry in South Africa is currently undergoing a number of radical restructuring processes, which provides boundary conditions for success, but also windows of opportunity for new initiatives. Meanwhile international trends provide a backdrop against which planning should be conducted in order to stay relevant in an international sense. The main drivers of change in South Africa are: The new political dispensation that started with the 1994 elections, which led to South Africa opening up to the rest of the world, the advances in Information and Telecommunication Systems, (IT) that led to the internet, e-commerce and a thrust towards integrated economic processes and systems leading to globalisation.

The understanding that we have to educate people to be successful in an information age influenced all our training programmes. Students are expected to be much more self-reliant, and find information and resources themselves. Most of the teaching and r&D&D activities take place in small groups, and initiative, entrepreneurship, innovation, and creativity are encouraged, measured and evaluated.

2.6. The South African economy is concentrated in a small number of large enterprises.

Structurally the South African economy is very concentrated. In 1992, the six largest conglomerates were estimated to control nearly 90% of issued capital on the Johannesburg stock exchange; Large South African firms were responsible for between 71% and 75.3% of total manufacturing employment; and over 80 percent of industrial output emanates from large enterprises. (Mani S., 2001 P 14). 

In contrast with a few years ago entrepreneurship, and self-employment are currently actively promoted and entrepreneurship is part of most school and tertiary education curricula.

2.7. Unsupportive (Hostile) environment for SMMEs

A QFD survey done in 2000 found that most SMMEs experienced the local environment as hostile, difficult to navigate, complicated and unsupportive. Labour laws, affirmative action, and bureaucracy are the main reasons. 

2.8. Tertiary institutions

Tertiary institutions are under financial pressure, and are experiencing reducing numbers of applicants. The quality and number of potential engineering students is dropping because of a disintegrating school system, lack of qualified teachers and mobility. 

In general, tertiary institutions understand their changing roles, but external forces and sustainability issues force many institutions to manage reactively and try to survive.

3. Technikon Pretoria: School of Electrical and electronic Engineering.

Technikon Pretoria is a tertiary education institution offering Batchelor, Masters and Doctoral degrees with a distinct technological flavour. It aims to become a University of Technology in the near future. In order to achieve its strategic aims of close links with industry, supporting technology transfer, and training leaders for the South African industry, it started a number of initiatives in collaboration with the School of Electrical Engineering (SEE). This paper will not deal with the academic programmes of SEE, neither with its internal structure. It will rather focus on the entities surrounding the school, which focuses on technology transfer, entrepreneurship and incubation. The emphasis of the paper will be on the lessons we have learned that could be useful to a broader audience, and will not deal with local specifics.  

Technikon Pretoria, however, exhibits some specific characteristics, which makes entrepreneurial initiatives possible. They are:

· An environment that encourages and reward entrepreneurial and creative behaviour

· A preparedness to take risk, develop new initiatives and take decisions fast.

· Very short lines of communication.

· Management’s view that technology; administration, policies, and processes should support staff, and not the other way around. 

4. F’SATIE

F’SATIE (French South African Institute in Electronics) was started six years ago. The Institute is on the campus of Technikon Pretoria and focuses on postgraduate r&D&D programmes in Electronics. The founding partners were the French Government, The Paris Chamber of Commerce, the South African National Research Foundations, and Technikon Pretoria. The original aim of F’SATIE was to support the Technikon in developing post-diploma academic programmes, and a culture of r&D&D and entrepreneurship, in what was then a Technical College environment. We were instrumental in transferring and implementing sound engineering education principles at our institution, and the current academic programmes are more aligned with “best practice” and the needs of industry than ever before. 
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As discussed in the previous sections, the current need in South Africa is for institutions to support and facilitate Technology Transfer. (See diagram 2) This realisation pointed the way to focus rather on Design (where conceptual models are available) and Development (where conceptual models are lacking and have to be developed) than on research. We decided to work preferably with SMMEs, although it is sometimes very difficult, when seen from the tertiary education institution’s point of view. SMMEs are effective in identifying market opportunities. In addition, SMME realise better return on investment and their mobility and adaptability makes them ideal partners in the IT era. As part of this initiative, F’SATIE started an incubator called INCENTIF in order to start, grow, and stimulate SMME development. INCENTIF will be discussed in more depth in the following paragraphs.

The role of F’SATIE changed with the development of Technikon Pretoria. Currently we are providing a unique service in the South African context, in the sense that F’SATIE works on the interface between industry and the Technikon and deal mainly with Masters and Doctoral students. Students and staff are involved in product development (mainly in close collaboration with SMMEs), technology transfer, training, and pre-incubation. 

The mission statement of F’SATIE includes topics such as: 
· Develop r&D&D through the development of infrastructure, academic programmes, and niche focus areas.

· Develop close links with industry
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Promote co-operative education 

In South Africa it is apparent that industry deals with tertiary institutions mainly in two ways: Firstly as a necessary evil, but definitely not as an equal partner, and secondly, if you proved your worth by earning a track record, numerous opportunities for serious co-operation appears. In order to ensure close collaboration with industry, F’SATIE strives to maintain the same internal 
“Clock speed” as the companies we deal with. We are continually developing mechanisms to ensure seamless integration and co-ordination between projects in industry and projects in our laboratories. The projects are always to the mutual benefit of both partners, and we try to maintain professionalism and an industrial culture by developing and building expertise. The role of INCENTIF is crucial in this regard.

The main problems we have to deal with are:

· We found it extremely difficult to get lecturers involved in r&D&D. Most focus on bettering their qualifications through academic programmes and are not interested in project work linked with industry. Our focus means that we need lecturers with very specific skills in product development, project management and business development. These people are very scarce. In addition, the risk is higher for lecturers, and many lecturers prefer to stay in their comfort zone. 
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Linked to this problem is the lack of alignment of some of the academic managers. This is a more difficult problem in the sense that the autonomy provided by the entrepreneurial environment of Technikon Pretoria, sometimes lead to fragmentation and a loss of unity of purpose.

· The critical shortage of skilled people in industry means that students are inducted into industry as soon as possible, and in many cases are then lost for further education. This state of affairs is detrimental to the economy, and the individual, and we are continually busy trying to develop incentives to retain the better students.

· Some of the students are coping better with the theoretical component of the academic courses than the practical components. In some instances students with excellent marks, would prove to be incompetent in the workplace. We therefore developed specific bridging programmes to close the gap between theory and practice, to integrate the students smoothly into a project environment.

· The quality of student coming out of the school system is extremely bad and various remedial programmes have to be in place to bring them to an acceptable standard.

· Because of the shortage of skilled people, it is almost impossible to find good lecturers.

· In South Africa, as in many places in the world, the government is slowly reducing direct funding of tertiary institutions, while increasing funding through other channels. Some of these funding mechanisms are excellent, and are directly aligned with our vision. However, these mechanisms are slow and unwieldy and need time and energy to access.

F’SATIE therefore developed a number of initiatives to solve these problems. Academic and practical programmes consisting of a number of short courses are integrated with Masters and Doctoral programmes. These programmes are very practical in nature, and require teamwork, leadership, initiative, and interpersonal skills to be completed successfully. All these courses are done in close collaboration with engineers from the SMMEs. Grants from industry fund bursaries and academic programmes, while government funding, through the National Research Foundation (NRF), is channelled through F’SATIE to fund the projects. Specific examples will be given in the presentation.

Figure 6 shows different interaction models between universities and industry. Model one is the traditional university-centre-industry model, Model two depicts an overlap of university / industry roles and responsibilities and Model three shows a network model where a number of edu-preneurs and entrepreneurs form dynamic networks.  We opted for the third model, where F’SATIE is the facilitator to encourage network forming. 


5. TECHNOLOGY STATION IN ELECTRONICS

The government of South Africa, through the Department of Culture Science and Technology (DACST) decided to set up a number of technology stations in order to promote technology transfer from tertiary institutions to SMMEs in certain specific technology sectors. Technikons (similar to a technical university) were invited to write a proposal to host a technology station focussing on a specific sector. This was why, after a selection process, the technology station in electronics was linked to Technikon Pretoria. 

During the process of developing strategic and business plans two questions cropped up: The first was to determine the number and the status of SMMEs involved in electronics, and secondly to determine the needs of those SMMEs for specific support that could be addressed by the technology station.

We decided on using the QFD methodology in order to identify a portfolio of services to be rendered by the technology station to SMMEs. The main aim was not only to capture expressed user-requirements, but also assumed and latent needs. Although the QFD process is quite demanding, some of the results were unexpected. In some instances, long held views were supported and in other instances, we got the opposite results from what we expected. 

We used a matrix of role-players, clients, suppliers, and interested parties to determine whom to interview. Finally, we identified and interviewed twelve people, all of them prominent personalities in the engineering field. The questionnaire was developed during a brainstorming session and focused on questions that would elicit assumed and latent needs.

The interviews were transcribed, analysed, and the User Requirement (UR’s) identified. The following table gives the list of the highest level UR’s 

Table 1 List of Top-level User requirements.

	Heading
	User Requirement

	SMME ENHANCEMENT
	

	
	 ENHANCED NETWORKING & CONNECTIVITY

	
	 IMPLEMENTING NON-CORE BUSINESS PROCESSES 

	
	 ENHANCED MARKETING & BUSINESS DEVELOPMENT 

	
	 CUTTING EDGE OF CORE TECHNOLOGY AREAS

	
	 GAINING COMPETENCIES FOR BUSINESS MANAGEMENT 

	MACRO CONTEXT ENHANCEMENT
	

	
	 ENABLING NATIONAL ENVIRONMENT FOR SMMEs 

	  
	 EEI SECTOR SEEN AS SOURCE OF COMPETITIVE PRODUCTS

	TECHNIKON PRETORIA ENHANCEMENT
	

	 
	 ENHANCED QUALITY OF INTERNAL OPERATIONS 

	
	 COMPETITIVE DIFFERENTIATION WRT CHOSEN IDENTITY 

	
	 ENHANCED DELIVERY OF FINANCIAL & EDUCATIONAL OUTPUTS 


We found that the most important needs were for a supportive environment, market intelligence, safety nets, and a feeling of belonging, while technical and business support came in at the low end of the scale. The findings of the study will be dealt in more detail in the paper.

Table 2 Prioritised User Requirementsable 

	Heading
	User Requirement
	%

	  MACRO CONTEXT ENHANCEMENT 
	  ENABLING NATIONAL ENVIRONMENT FOR SMMEs 
	45

	 SMME ENHANCEMENT 
	  ENHANCED MARKETING & BUSINESS DEVELOPMENT 
	14.5

	 SMME ENHANCEMENT 
	  ENHANCED NETWORKING & CONNECTIVITY 
	12

	 SMME ENHANCEMENT 
	 GAINING COMPETENCIES FOR BUSINESS MANAGEMENT 
	7.5

	  MACRO CONTEXT ENHANCEMENT 
	 EEI SECTOR SEEN AS SOURCE OF COMPETITIVE PRODUCTS
	5.6

	 TECHNIKON PRETORIA ENHANCEMENT 
	 ENHANCED DELIVERY OF FINANCIAL & EDUCATIONAL OUTPUTS 
	5.4

	 SMME ENHANCEMENT 
	  CUTTING EDGE OF CORE TECHNOLOGY AREAS 
	3.8

	 TECHNIKON PRETORIA ENHANCEMENT 
	 ENHANCED QUALITY OF INTERNAL OPERATIONS 
	2.9

	 SMME ENHANCEMENT 
	  IMPLEMENTING NON-CORE BUSINESS PROCESSES 
	2.9

	 TECHNIKON PRETORIA ENHANCEMENT 
	 COMPETITIVE DIFFERENTIATION WRT CHOSEN IDENTITY 
	0.5
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Figure 7 Graph of prioritised User Requirements.

Table 3 Prioritised list of Products or Solutions to be offered to SMMEs

	Products / Solutions
	%
	Cumm %

	IMPROVE STATURE OF SMME SECTOR AS WHOLE 
	10.2
	10.2

	ACCESS TO DATABASE ON ALL RELEVANT SMMEs
	9.8
	20

	GENERAL PROMOTION & AWARENESS CREATION 
	9.2
	29.2

	LOBBY TO ENHANCE MACRO CONTEXT 
	6.7
	35.9

	DESIGN & MOBILISE COMPREHENSIVE SUPPLY CHAINS
	5.9
	41.8

	MOBILISE EXPANDED R&D&D PROJECT ACTIVITIES 
	5.7
	47.5

	MAKE SERVICE QUALITY PROVIDED BY SMMEs VISIBLE 
	4.2
	51.7

	DISSEMINATE SALIENT MARKET INFORMATION
	4.2
	55.9

	PRODUCT DEVELOPMENT SUPPORT SERVICES 
	3.7
	59.6

	CUSTOMISED TRAINING IN BUSINESS & TECHNICAL AREAS
	3.6
	63.2

	ACCESS TO BUSINESS PACKAGE FOR SMMEs 
	3.6
	66.8

	ACCESS TO BUSINESS SUPPORT SERVICE SUPPLIERS
	3.3
	70.1

	PLACEMENT OF LECTURERS IN INDUSTRY
	3.2
	73.3

	ACCESS TO BUSINESS SUPPORT INFRASTRUCTURE
	3.1
	76.4

	ACCESS TO AFFORDABLE LEGAL SERVICES 
	3
	79.4

	REAL-TIME ACCESS TO SEASONED PROFESSIONALS
	2.9
	82.3

	ACCESS TO COMMERCIAL FUNDING SOURCES 
	2.7
	85

	ACCESS TO NETWORKS OF TRAINING SUPPLIERS
	2.3
	87.3

	STANDARD SHORT COURSES IN POPULAR AREAS
	2.1
	89.4

	CONVEY VOICE-OF-INDUSTRY INTO TECH PTA 
	2.1
	91.5

	EXPERT BUSINESS ANALYSIS & SUPPORT
	1.7
	93.2

	ONGOING IDENTIFICATION OF TRAINING NEEDS
	1.6
	94.8

	EXPERT TECHNICAL ANALYSIS & SUPPORT
	1.5
	96.3

	ACCESS TO GENERIC INFORMATION SERVICES 
	1.3
	97.6

	COLLABORATE WITH TECH PTA 
	1.2
	98.8

	ACCESS TO SOURCES OF TECHNICAL SUPPORT 
	1.1
	99.9

	PROVISIONS OF PERSONNEL BUREAUX SERVICES
	0.2
	100.1

	
	100.1
	


· It is interesting to note that the first ten proposed products would satisfy 60% of all the user requirements.

· The feedback indicated that structural support would have a larger impact than support to an individual SMME. 

· Access to technical support, which was the original aim of the Technology Stations programme, was second least important.

The Technology Station in Electronics provides start-ups with business and administrative support and provides F’SATIE and Technikon Pretoria with intelligence regarding the SMME sector. They are also facilitating technology transfer between Technikon Pretoria, INCENTIF, F’SATIE and SMMEs.

6. INCENTIF

We identified a distinction between SMMEs started around a technology and SMMEs started around a product. There are numerous programmes to help start-ups with a good business idea to get financial, business, and technical support. However, if the SMME focuses on specific technologies, and sell consultation hours, then the chance for growth is much reduced. We found that they struggled to survive, and being involved in very high technology, could not afford the cost of the test and measurement equipment. While at the same time, large companies were getting rid of their r&D&D sections and a number of very highly qualified technical specialists got together and started their own companies. 

We immediately exploited the opportunity and recruited as many of these start-ups to link to F’SATIE in a loose confederation. F’SATIE provides a venue for the SMME on campus. The office and laboratory space are provided free of charge. Equipment, software, infrastructure are also free. The company stays an independent entity and the Technikon is not liable for any action by the company. In return, the company provides training to students, take part in research projects, and most importantly expose students and staff to tacit and non-tacit knowledge on managing engineering projects.

This network of expertise is called INCENTIF. Not only do we have a number of highly trained specialists available for whom we do not have to pay a salary, we also have better utilisation of our equipment, we can tender for larger projects and we have an entrepreneurial environment in our midst to which we expose our students. 

	ADVANTAGES TO COMPANY
	ADVANTAGES TO F’SATIE

	· Shared infra structure 

· Access to incentive schemes such as THRIP, NRF, TipTop

· Wide exposure to industry

· Access to library

· Possibility of diversified activities such as short courses, lecturing.

· Association with professionals

· Opportunities for good co-operation and control

· Linking with overseas

· Access to foreign markets through F’SATIE

· Shared marketing channels

· Shared administrative and financial systems

· Access to expertise 

· High visibility
	· Availability of expertise on campus

· Student placement and in-service training

· Improve our marketability

· Opportunity to take on larger projects

· Doing shared projects

· Exposure to real-life high-tech business environment

· Spin-off in terms of projects

· Incomes from letting of office space and facilities

· Better utilisation of facilities

· Exposure of Technikon lecturers to real-life projects

· The symbiotic relationship will ensure that business and industrial practice will be incorporated into Engineering faculty processes

· TipTop can be implemented


The basic premise for co-operation can be summarised as follows:

· Co-operation is on a mutually benefiting basis: the companies use the space (offices, laboratories, infrastructure, equipment) of the Institute and as a counterpart contribute to the activities of F’SATIE: training of students on projects, lecturing of subjects, short courses or other programs, management. The level of these activities has to be defined by negotiations. F’SATIE will submit applications for research funding by public agencies whenever it seems appropriate.

· Industrial/intellectual property: when a prototype/ product is developed using F’SATIE’s infrastructure, facilities, equipment, and students, the Institute has intellectual property rights which must be negotiated with the company. If the financial support has been brought in by the Institute through any external subvention system, this rights are even more obvious. The return to the Institute can take different forms: royalties on the product’s benefits refund of all the costs engaged by Technikon Pretoria in the project (rental fees, use of the equipment, telephone, etc.), including external contributions (NRF, THRIP, TIPTOP, etc.) This must be clearly stated in the project contract. 
F’SATIE can also access funding from government sources through a programme aimed at stimulating university-SMME co-operation. This programme allows start-ups to survive the first few years, fund product development, and allow F’SATIE to pay student bursaries.

INCENTIF is very successful, in the sense that the incubator is over-subscribed, while at the same time F’SATIE has excellent skills available at an extremely low cost. Most of our students work in the SMMEs, which expose them to entrepreneurs, and we retain many more students for further studies than in the past.

7. Current Research

Because the tertiary education landscape is continually changing, we started a QFD process to identify the user requirements for tertiary engineering education in South Africa. The aim of the study is to investigate if there is a need for a University of Technology in the South African context, and what the requirements of industry, students, parents, lecturers and other clients of a University of Technology would be.

A small committee developed a framework for a questionnaire. Fifteen people were interviewed and a total of 447 user requirements were identified, which were then clustered into 27 high-level needs. 

It is important to note that currently there are no Universities of Technology in South Africa, and that we are trying to determine the profile of an “ideal” institution that does not currently exist. Respondents were therefore asked not to use existing frame of reference relating to current universities and Technikons, but rather to try and imagine what would make the person satisfied as a client, of a new, to be developed, institution.

Currently we are busy with a process in which members from industry, staff, students, and government are busy prioritising the user requirements. The respondents are asked to prioritise the User Requirements (Urs) according to personal preferences, as an industrialist, researcher, student, academic etc. 

 Note that high quality staff is seen by the most respondents as the single most important determining factor for an excellent University of Technology. The following figure shows the prioritised high-level user requirements. It is interesting to note that everybody sees “interaction with industry” as the most important high-level user requirement of a University of technology.

The respondents were then grouped according to their primary role i.e. Academic, Industry, or Technology Transfer (TT). And the difference in weight allocated to each user requirement is tabulated in the next figure.

Lastly, the difference between the weights given by each sub-group is given in percentage. 

The last graph suggests that the quality and composition of staff is a seen very differently by academics and people from industry, while the quality of students is more important to lecturers. The results will be discussed in more detail in the presentation.
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16   Student profile: Adaptability and productivity


17   Student profile: knowledge, skill and values.


18   Student profile: personality and potential


6   University of Technology: Staff    


19   Lecturers: Quality and composition.


20   Lecturers: Technology Leaders in terms of Skills and knowledge


21   Lecturers: Style and values.


22   Lecturers: Professionalism.


7   University of Technology: Industry interaction   


23   The University of Technology plays a national role in creating, developing, and promoting SMMEs


24   The University of Technology is integrated into the national innovation system, and forms strategic alliances with other institutions in order to form mutual beneficial clusters.


25   The University of Technology is a preferred destination for the development of IP


26   An excellent relationship exists between industry and the University of Technology


27   The University of Technology assumes a dual role: It supports industry now by reacting to the needs of industry, but also leapfrogs into the future, and so assume a leadership position, in order to break the future open for industry.
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Figure � SEQ Figure \* ARABIC �1� Five-star Alliance





Figure � SEQ Figure \* ARABIC �4� Design and Development as a potential niche market





Figure � SEQ Figure \* ARABIC �5� Different expectations from Academia and Industry





Figure � SEQ Figure \* ARABIC �6� Models of interaction between Universities and Industry





The eleven most important User Requirements are: (From most important to least important)


Staff: Technology leaders


Staff profile: Quality and composition


Industry interaction: Excellent relations


Students: personality & potential


Students: knowledge


Academic: Content of programmes


Industry interaction: Break Future open


Image: Excellent students


Academic: Objectives of programmes


Staff profile: Style and values


Industry interaction: Clusters








The least important User requirements: (From more important to least important)


Industry interaction: SMMEs


Positioning: Educational focus


Academic: Recognition of programmes


Students: adaptability


Positioning: Excellence


Positioning: R&D&D


Positioning: Adaptable & productive


Image: SET is supported in Schools


Work environment: Admin support


Work environment: Policies


Positioning: Unique vision


Work environment: technical support
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