
 

An appraisal of the role and 

potential of the Technology Station 

in Electronics at TUT in the 

electronics innovation system 

 

 

 

Version 1, June 2010 

 

Dr. Shawn Cunningham  

Dr. SJ Jacobs  

Kobus Vorster 



i 

Contents 
1 Background ..................................................................................................................................... 1 

2 Approach to the diagnosis .............................................................................................................. 3 

2.1 Methodology ........................................................................................................................... 3 

2.2 Conceptual framework ........................................................................................................... 4 

3 Summary of key themes that emerged from the fieldwork ........................................................... 7 

4 Detailed findings of the fieldwork................................................................................................... 9 

4.1 The context of firm strategy, structure and rivalry in the electronics sector ....................... 10 

4.1.1 Main focus of electronics firms ..................................................................................... 10 

4.1.2 Technological competitiveness ..................................................................................... 11 

4.1.3 Rivalry and cooperation ................................................................................................ 12 

4.1.4 Export or international orientation ............................................................................... 13 

4.1.5 The electronics value chain in South Africa .................................................................. 13 

4.1.6 Geographic concentration ............................................................................................ 15 

4.1.7 Management practices ................................................................................................. 15 

4.2 Main factors of production ................................................................................................... 17 

4.2.1 Labour ........................................................................................................................... 17 

4.2.2 Skills development ........................................................................................................ 17 

4.2.3 Finance .......................................................................................................................... 19 

4.2.4 Component Inputs ........................................................................................................ 19 

4.2.5 Advanced factors of production ................................................................................... 20 

4.3 Important supporting and related industries ....................................................................... 20 

4.4 Sophisticated demands from customers .............................................................................. 22 

4.4.1 Demands from the defence sector ............................................................................... 22 

4.4.2 The demands on contract manufacturing .................................................................... 23 

4.4.3 The demands on smaller design and development firms ............................................. 24 

4.4.4 The demands on product owners ................................................................................. 24 

4.5 Framework conditions .......................................................................................................... 24 

4.5.1 RSA Defence spending is decreasing ............................................................................. 24 

4.5.2 Black economic empowerment and gender ................................................................. 25 

4.5.3 Tariffs on electronic component imports ..................................................................... 26 



ii 

4.6 Technology institutions (sources of specialised knowledge and advice) ............................. 26 

4.6.1 Intellectual Property rights ........................................................................................... 27 

4.6.2 Research and development .......................................................................................... 27 

4.7 Educational institutions ........................................................................................................ 27 

5 Shaping the strategy of the TSE and the TUT ............................................................................... 31 

5.1 Specific requests received from industry for TSE ................................................................. 32 

6 Recommendations based on the findings .................................................................................... 32 

6.1 Quick win activities (for all actors) ........................................................................................ 33 

6.2 Medium term activities (for all actors) ................................................................................. 33 

6.3 Organisation development of the technology station .......................................................... 34 

6.4 TUT institutional issues ......................................................................................................... 39 

6.5 Future research ..................................................................................................................... 39 

7 Way forward and implementation of activities ............................................................................ 40 

8 Conclusion ..................................................................................................................................... 44 

9 Sourcelist ....................................................................................................................................... 45 

 

 
  



iii 

 

Important notice 
The information contained in this report is based on a rapid appraisals conducted in the electronics 
sector in South Africa. The content of this report is based on the direct information provided by 
business people and industry experts, public officials and the academia. Many of the issues 
highlighted in this report must be investigated further before policy decisions can be made. However, 
the authors feel confident that the report is sufficiently accurate for a process of improvement in the 
technological performance, competitiveness and innovation of the electronics sector in Gauteng and 
South Africa to start from these findings. 

 
Research team: 
Dr. Shawn Cunningham (mesopartner) 
Dr. SJ Jacobs (TUT Technology Station in Electronics) 
Kobus Vorster (TUT Technology Station in Electronics) 
 
Supported by: 
Annette van der Poel (TUT Technology Station in Electronics) 
Adrie el Mohamadi (German Technical Cooperation - GTZ) 
 
Published by: 
Technology Station in Electronics 
Tshwane University of Technology 
Building 6, Pretoria West Campus 
Pretoria, South Africa 
 
Telephone: +27 12 382 5039 
Fax: +27 12 382 5039 
e-mail: info@tsem.info@gmail.com or jacobssj@tut.ac.za  
 
  

mailto:info@tsem.info@gmail.com
mailto:jacobssj@tut.ac.za


iv 

The research team acknowledge the valuable contribution of the following individuals and 
organisations to the findings. 
 

Individual Organisation 

Adrienne Viljoen 
Bongani Ntombela 
Esme Kruger 
Arno van der Walt 
Portia Dlamini 
Ben Arumugan 
Hannes Liebenberg 
Bennie Otto 
Nechan Naicker 
Paul Tati 
Rian Venter 
Gary Bulcraig 
Tinus Vorster 
Friedl Swanepoel 
Dawie Janse van Vuuren 
Gerald Scholly 
James Ramage 
Carel van der Merwe 
Johann Minnaar 
Rion Fullhard 
Elena Bielich 
Andries van Schalkwyk 
Paul Vink 
Hosia Matlou 
Derick Smalberger 
Herman Maphuta 
Sean Flyn 
Willie van Biljon 
Johann Strauss 
Steve Eglinton 
Grant Langley 
Mike Goodyear 
Simon Knott 
Shaun Franklin 
Molly Davies 
Rudi Visser 
Stefan Esterhuyse 
Davis Cook 
Eileen Leopold 
Naledi Tshukudu 
Thulani Mpetsheni  
Jeenash Manga 
Vincent Zondi 
Prof. Ben van Wyk 
 
Du Toit de Beer 
Dr. Josiah Munda 

SABS Design Institute 
SABS Design Institute 
SABS Design Institute 
IDC Techno Industries 
SABS Design Institute 
Technmet 
Technmet 
Technmet 
EDA Technologies 
Nkoka 
Nkoka 
Test and Rework Solutions (TRS) 
Incomar 
Incomar 
Periseo 
RMS 
Zaptronix 
Grintek Ewasion 
GEMTEK 
Parsec 
Parsec 
Parsec 
Phahama 
Phahama 
Sabertek 
Sabertek 
Projects Concern 
ATE 
ATE 
PEMTech/SMRT 
PEM 
Microtronix 
Sherlotronics 
Sherlotronics 
Sherlotronics 
Avance Technologies 
Avance Technologies 
Blue IQ/Gauteng dept of economic development 
SAEEC 
SAEEC 
DTI 
DTI 
DST 
TUT: Acting Executive Dean – Faculty of Engineering and the Built 
Environment 
TUT: Faculty Quality Officer 
TUT: Centre for Energy and Electrical Power 



v 

Guillaume Noel 
Prof. Adisa Jimoh 
Hamilton Mphidi 
Jurgens Els 
Delme Hawkins 
Prof Deon de Beer 

TUT: French South African Institute in Electronics 
TUT: Department Electrical Engineering 
TUT: Directorate Research and Innovation 
 
Beget Solutions 
VUT 
 

 
 
Not included in this list are academics, public officials, industry experts and business owners that 
sent us reports, documents or provided other inputs. 
 



1 

1 Background 
The Department of Science and Technology (DST) initiated the Technology Stations Programme (TSP) 

to create support for SMEs in targeted business sectors. Situated at the Tshwane University of 

Technology (TUT), the Technology Station in Electronics (TSE) forms part of the TSP, and operates in 

the electronic, electrical, and information and communication technology industries. The Technology 

Stations Programme is supported by the German Technical Cooperation (GTZ). At the time of this 

process the Tshumisano Trust as the host of the Technology Stations programme was being 

integrated into the new Technology and Innovation Agency (TIA). 

The main focus of the TSE is on electronic design, manufacturing and training  as illustrated in the 

figure below (Jacobs & van der Poel, 2009). The established electronic manufacturing platforms 

supported by the newly established digital design capability at the TSE assist industry and academia 

with the design, development and construction of prototypes, pre-production models, re-work 

solutions for electronic assemblies, automatic optical inspection (to improve the quality of 

operations).  

Figure 1: TSE Business Focus Areas 

 

 

The TSE also provides offers short learning programmes for industry and training opportunities for 

students and interns. The TSE offer students the opportunity to conduct experiential training as well 

as internships at the Station as well as placing interns at SME’s working on projects funded by 

industry and grant funding received from various sources. 

Vision of the TSE: To be the preferred technology provider of world class technology solutions, 
service and training to SME’s in the electronics, electrical, and information and communication 
technology industries of South African. 
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Mission: To improve the innovation capacity and competitiveness of SME’s in the electronics, 
electrical and information and communication technology industries. 

 

One of the challenges faced by the TSE is that the entry barriers to the electronics sector for small 

enterprises are high. Firstly, the cost of equipment for a producer is high. Secondly, for enterprises 

to start up in the design or development field either a good reputation in industry is required, or 

existing relationship must allow the enterprise to become profitable in a relatively short time.  

Furthermore, the TSE is faced by several competing demands that must be met within limited 

resources. This diagnosis of the electronics sector was important to assist the TSE to re-focus its 

strategy on the issues that would have the greatest benefit to the broader electronics sector. 

Dr. S. Cunningham from the international development consultancy mesopartner was contracted by 

the German Technical Cooperation (GTZ) to lead the appraisal. The main brief of the consultant was 

to conduct a Rapid Appraisal of Local Innovation Systems around the Technology Station in 

Electronics. The objective of the process was to strengthen the role and support of the TSE to 

broader electronics sector that it forms part of. It is expected that exercise will provide a better 

understanding of the electronics industry and its technology needs; clear guidelines on what the 

station can offer SMEs as well as what the station should not do. Lastly, within a sector that is 

considered to be an advanced manufacturing sector, the question arises as to what the role and 

focus of public funds in support of innovation and technological upgrading should be. 

In Chapter 2 of this report the approach to the diagnosis of the research team is described in detail. 

The topic of an innovation system is introduced, and the framework used to understand how the 

performance of firms relates to their competitive behaviour is explained.  

Chapter 3 provides a brief summary of the key findings of the research, with the detailed discussion 

of the findings elaborated on in Chapter 4. In Chapter 5 the obvious issues relating to how the TUT 

and the TSE responds to the findings are briefly explained, while Chapter 6 provides a detailed 

description of the recommendations of the research team. The recommendations are focused on 

starting a dynamic and incremental process of improving the performance of the innovation system 

of the electronics sector in South Africa. 

The last two chapters of the report respectively explains the way forward of the process as well as a 

brief conclusion  

  



3 

2 Approach to the diagnosis 

2.1 Methodology 

A Rapid Appraisal of Local Innovation Systems (RALIS) is an approach developed by Mesopartner to 

conduct a rapid appraisal of the innovative and competitive forces in a given location (Meyer-Stamer 

& Schoen, 2005). It is strongly based on the systemic competiveness framework (Meyer-Stamer, 

2005; Esser, Hillebrand, Messner & Meyer-Stamer, 1995) and is influenced by recognised literature 

on innovation, technology transfer and competitiveness of industries; and strives to operationalise 

many abstract ideas widely accepted in academic literature. 

RALIS achieves a number of different objectives at the same time: 

1. Quick scanning of the structure of the local innovation system. 

2. Identifying the main mechanisms and bottlenecks of technology transfer. 

3. Mobilising and involving relevant stakeholders along the value chain and motivating them to 

enhance interaction. 

4. Identifying practical actions for upgrading and innovation, and defining responsibilities for 

implementation. 

5. Transferring facilitation know-how to local stakeholders and businesses. 

The process allows for a fast assessment (called a Rapid Appraisal) of a specific industry, or for the 

environment around a specific host or group of hosts. During a rapid appraisal some accuracy is 

sacrificed in order to identify points or issues that can be used to mobilise stakeholders to cooperate 

on improving their own situation. In this instance, the target markets and beneficiaries of the 

Technology Station in Electronics were diagnosed. A core team drives the process, and consisted of 

one external consultant (Shawn Cunningham), the Director of the TSE (Dr. SJ Jacobs) as well as the 

TSE production manager (Kobus Vorster). Mrs. Adrie el Mohamadi (GTZ) supported the process with 

strategic advice and other resources. 

Most of the interviews took place during April and May 2010. Due to high levels of rivalry and 

professional envy between the firms, it was decided not to use Mini-Workshops, but to rather focus 

on intensive qualitative interviews. In total, more than 40 interviews were conducted and more than 

65 people engaged with during the fieldwork. Another distinct feature of this methodology is that 

the implementation of improvement activities follows immediately on the diagnosis. Preference is 

given to simpler quick win activities that can be used to build trust between industry stakeholders, 

while programme development and strategic initiatives are developed in parallel or after some initial 

progress. The results of the fieldwork were presented to the participants in the process on the 9th of 

June 2010. The event was attended by just over 40 delegates representing industry, the university, 

and other public sector organisations. 

A RALIS exercise provides first-hand information about the concerns and suggestions of companies 

and other organisations within the value chain and about the local innovation system. It helps a 

technology station to prioritise the services it can provide, and to package them in a way that is 

immediately attractive to potential customers. But the technology station is not the only beneficiary. 

Firms can directly benefit by learning from other firms, or getting an opportunity to solve strategic 
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problems in partnership with other firms. University departments and revisit their training curricula 

and can often improve on its internal management practices as a result of the feedback received 

during the fieldwork. Other government programmes also benefits from a RALIS due to increased 

exposure or opportunities to adjust or refocus programmes. 

2.2 Conceptual framework 

The conceptual framework that the RALIS methodology described under this heading draws heavily 

on other mesopartner and GTZ publications  on the topic of innovation, technology transfer and 

competitiveness (Cunningham & El Mohamadi, 2010; Meyer-Stamer, 2007, 2005; Meyer-Stamer & 

Schoen, 2005).  

The systems of innovation approach spells out quite explicitly the importance of the ‘systemic’ 

interactions between the various components of inventions, research, technical change, learning 

and innovation (Soete, Verspagen & ter Weel, 2009). Thus the focus is less on the specific product or 

process within a firm, and more on the technological and dynamic system that allows for the 

emergence of innovations in a whole region, sector or economy. 

The so-called 4 Pillars of Innovation (Hillebrand, Messner & Meyer-Stamer, 1994) that guided the 

interviews were: 

 the firm environment and the competitive and cooperative nature of relationships between 

firms. Meyer-Stamer and Schoen (2005:17) concludes that the firm is the most important 

place where innovation takes 

 the framework conditions which includes external factors that influence performance and 

competitive pressure such as macroeconomic, regulatory, political and other factors; 

 the technology-related organisations, service providers and technological infrastructure; and 

 the educational and training organisations that are formally charged with learning, 

education and knowledge transfer to firms and employees. This includes both public and 

private providers, as well as primary, secondary and tertiary level education. 

The key insights that underlie this model are the following:  

 The most important place regarding innovation is the firm. The ability of firms to generate 

process and product innovation, thus establishing a competitive advantage and being able to 

generate jobs and income, drives growth in an economy.  

 The innovation behaviour of firms is driven by economic framework conditions. Firms 

innovate because they have to, not because they like to.  

 Firms that have to survive in highly competitive markets rely on a variety of technology-

related institutions, something that the competitiveness guru Michael Porter would discuss 

under the heading of “factor conditions”(Porter, 1998a).  

With regards to “technology”, it should be interpreted in a broad and not narrow sense. The narrow 

definition of technology refers to technical artifacts (hardware). However, complementary factors, 

without which the employment of technical artifacts makes no sense, are above all qualification, 

skills, and know-how (of the people who work with artifacts) and organisation (i.e. the process of 

tying artifacts into social contexts and operational sequences). 
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Innovation is here defined broadly to include all relevant stakeholders and any action that will result 

in improved competitiveness. This means that product, process, business model and network 

innovations are considered in the process. Innovation means to find a new way of doing things, i.e. 

to create something new by pulling together existing elements, described as “recombination” by 

Schumpeter (1964/1911). Thus the researchers focused on identifying the drivers of various kinds of 

innovations within firms. 

Innovation is the key ingredient of economic and social development (OECD, 1992). Innovations are 

the basis of productivity increases which lead to the generation of a surplus that can be invested, 

which in turn leads to further productivity increases and accordingly the strengthening of a sector’s 

competitiveness. This is the reason why the question of how to stimulate innovation receives such 

great attention. Productivity sets a region’s standard of living (wages, returns to capital, returns to 

natural resource endowments). 

 

 

 

 

 

 

 

 

Source: (Porter, 2003) 

The ability of firms to be more competitive is an important driver of innovation in a systemic sense. 

While inventors tinker away for fun, most firms allocate resources to innovation only if it improves 

the performance of the firm. Competitiveness is determined by the productivity with which a sector 

or a company within a specific sector uses its human, capital, and natural resources. In general, a 

sector’s competitiveness is driven by its micro-environment, macro-environment, quality of business 

strategy and operations. If the increases in productivity resulting from innovation are sustainable, 

innovation can lead to improved standards of living for the average person and in the end to 

prosperity and rising welfare (see Figure 2 above). 

Among the places where innovation occurs there is a limited set which is relevant in the context of 

this work, namely firms and institutions dedicated to creating and disseminating knowledge and 

applying it to create innovation. A firm has multiple means of acquiring knowledge that leads to 

innovation. Using internal knowledge of existing employees, hiring new employees with specific 

knowledge, contacting a supplier, asking a customer, or approaching a specialist service provider or 

institution are all ways in which firms gain access to the knowledge require to innovate.  

Figure 2: Innovation, productivity and competitiveness 
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Thus the proximity of other firms using the same technological paradigms, inputs, or serving similar 

applications and markets, as well as supporting industries are important factors that drive 

innovation within regions. Specialised research institutions, a variety of knowledge intensive 

business service providers, and adequate infrastructure all contribute to the improved performance 

of regional innovation systems. But one of the main factors that drives innovation systems at a 

sectoral or regional level is interaction between different people. These interactions could be 

transactional or social, but it is all about sharing or exchanging knowledge, ideas, opportunities and 

even challenges. 
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3 Summary of key themes that emerged from the fieldwork 
This section will briefly summarise the key findings of the team to date. Usually this kind of summary 

is only provided after the discussion of the detailed findings, but to make the document easier to 

read this section is provided first. 

A golden thread that emerged early in the fieldwork was the dominance and importance of a small 

group of companies to the well-being of the whole sector. The larger more diversified firms 

depended on a large number of product developers, contract manufacturers and input providers in 

the South African electronics sector. The presence of these larger firms probably contributes to a 

wide range of local component distributors being able to supply a wide range of components into 

the local market. 

Another theme that emerged early on was the importance of the defence sector in driving 

technological upgrading and technological excellence within industries. The research programmes 

driven by state funded programmes (to larger firms) provided sufficient scale for a large number of 

smaller specialist firms to not only stay alive, but to master new technologies and applications. The 

influence of the defence sector was omnipresent in the process. The majority of the smaller and 

even medium sized successful businesses engaged with had their roots in the defence sector. This 

might be different in other regions of the country, but it was particularly evident in Gauteng. The 

team could not find much evidence that the defence spending in electronics is seen as a strategic 

investment for the country, nor was there apparent evidence of a coordinated public sector drive to 

make sure that the public sector investment in electronics is leveraged or supported to strengthen 

the performance of the domestic economy. 

It also seemed that there was a paradox in the local electronics sector. It seemed as if the industry 

was relatively diversified and highly specialised at the same time, despite a smaller domestic market 

than the main international competitors of the electronics sector. Frequently during interviews 

smaller firms indicated that they were recognised or established as leaders in applying a specific kind 

of technology, but that they were not sure whether they would continue to receive orders along 

their specialised competencies. Many firms were aware of past achievements of individuals within 

the sector, but few firms really knew what other specialists were working on. Thus several 

specialised small firms where playing with developing new products for completely different 

international and domestic markets. However, few firms had sufficient resources to commit to this 

market development and diversification strategy. It raised the question with the research team of 

how specialisation can be made more ‘profitable’, or phrased differently, how the range of 

specialised competencies can be used better to strengthen the competitive advantage of local 

electronics firms. 

From a design and development perspective, most South African firms were competing with 

European and North American firms. However, almost all firms were more concerned with low 

production costs from Asia as a source of competition. Several firms claimed that they were winning 

development contracts from Europe and the Middle East because of the developmental and 

technological competencies in South African firms. Many of these customers prioritised flexibility 

and high quality (reliability) far over price. Due to the range of specialists in South Africa, 

international firms that conduct their development in South Africa had a comparative advantage. 

However, this advantage was not sufficiently exploited by public and private support initiatives. For 
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instance, positioning South Africa as a diversified electronics development centre could be one way 

to leverage the specialised competencies in South Africa in combination with the modern contract 

manufacturing sector. 

Another important theme that was evident from day one relates to the sophistication of the 

manufacturing and developmental facilities in South Africa. Even small producers employing a dozen 

employees had a small surface mount technology (SMT) line or well equipped developmental 

facilities. Several of the small firms had international customers, or where working in partnership 

with large firms or their subsidiaries in South Africa.  

Some of the sub-themes that emerged during the fieldwork: 

 a large number of electronics firms were developers and producers of sub-systems that 

formed part of other architectures that were promoted by domestic as well as international 

product owners (these sub-systems were not easily identifiable) 

 due to niche positioning many firms could not really identify local competitors for either 

their products, or their business strategies  

 a large number of  design and development firms had an almost exclusive South African 

customer base as a primary focus, with international market development as a secondary 

objective. This was mainly because of sufficient demand from local customers. 

 most entrepreneurs or senior managers had strong informal relationships with other 

individuals in the sector. Formal cooperation was often still limited. 

 several of the small firms interviewed during the process were internationally recognised 

experts in their fields of application, but they were not always visible or known by other 

local firms. 

 firms were increasingly depending on flexible manufacturing and strong engineering/design 

skills to remain competitive, although it is hard to compare firms without benchmarking and 

cost comparison data. 

 South Africa has a strong design sector that is not visible or well-known 

 local and international customers with sophisticated demands are driving innovation and 

technological upgrading in the domestic electronics sector 

 knowledge upgrading in the sector was mainly driven by equipment suppliers and 

sophisticated demands from customers 

During the fieldwork several myths emerged that were treated as facts by different actors. For 

instance there are myths that: 

 South Africa cannot produce higher volumes competitively 

 Contract manufacturers could not produce smaller volumes competitively 

 Technicians trained by universities were under-educated (and could not even do maths) 

 Nobody is investing in the electronics sector because South Africa is not competitive 

 South African firms are not able to export any electronics products because of high input, 

labour or equipment costs 

 The defence sector in South Africa is no longer funding development 
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If steps are not taken to address these myths then orders and investment will not reach the South 

African electronics sector. 

4 Detailed findings of the fieldwork 
It is important to note that all the fieldwork conducted during April & May 2010 was concentrated in 

Johannesburg North, East, Midrand, Pretoria (East) and Centurion. Although certain issues that arose 

during telephone calls and at other meetings from firms outside of these regions were considered, 

the regional innovation systems of the electronics sector in the KZN and the Western Cape will most 

likely be completely different from the perspective of innovation and competition drivers.  

The first interviews were arranged based on the knowledge of industry of the TSE and the SMART 

group members. From there, additional candidates for interviews were identified by the participants 

in the process. The authors of the report are aware that there are still hundreds of firms that were 

not contacted in this limited process. 

Michael Porter’s “Diamond” of competitiveness attempts to isolate the factors that influence the 

competitiveness of industries and nations (Porter, 1998b:71) and is illustrated in Figure 3. Industry 

can easily relate to the logic of the Diamond and its emphasis on the interaction between the factors 

that affects the competitiveness of industry. The Diamond is frequently used in country and 

industry-specific competitiveness assessments and benchmarks, and will be used to structure the 

findings of this appraisal.  

 

Figure 3: Porter’s Diamond of Competitive Advantage 

Firm strategy, 

structure and rivalry

Factor conditions Demand conditions

Related and 

supporting 

industries

 

Source: Porter (1998b:72) 
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The four broad attributes that shape the environment in which local firms compete, promote or 

impede the creation of competitive advantage are illustrated in Figure 3. The four factors illustrated 

in Figure 3 all exert a force on each other, with different contexts and countries’ Diamonds exerting 

different kinds of forces on each other.  

4.1 The context of firm strategy, structure and rivalry in the 

electronics sector 

Firms in the electronics sector in South Africa are mainly concentrated in the design, manufacturing, 

repair and distribution of electronics products. There are no internationally significant electronics 

equipment manufacturers in South Africa, nor are the any major component manufacturers. The 

value chain of the electronics sector will be explained in more detail in this chapter (cf 4.1.5). 

4.1.1 Main focus of electronics firms 

While several firms are the manufacturers of end products (completely assembled and combined 

with other services or products), the majority of firms focus on producing sub-systems that are used 

by other firms in end products. A large firm like Altech Netstar is an integrated firm selling vehicle 

and asset management solutions. Although many of its manufacturing is outsourced to contract 

manufacturers or specialised electronic design houses, it still retains strong technological 

competencies in design, development, engineering and service personnel. Furthermore, the firm is 

also related to other firms in the electronics industry that forms part of the JSE Listed Allied 

Technologies Limited (Altech).  

At the other end of the size spectrum there are many small companies that offer design and 

development and or contract manufacturing services (and in only a few cases both). Many of the 

smaller firms are highly specialised in fields such as electronics in mining, security or the defence 

sectors, and are internationally competitive developers or manufacturers of electronic sub-systems 

or even sub-architectures. For instance, several small companies are developing highly advanced 

sub-systems used in the defence sector. These sub-systems are integrated into final products by 

international firms such as SAAB and others. 

Smaller firms seemed to be more specialised (both in technology and in applications), especially in 

the design and development field, while the larger firms seemed to be more focused on sub-system 

integration. From this perspective the industry is already quite specialised as well as diversified. In 

many cases engineers from larger firms work together with the specialists in smaller firms in the 

development of new electronics systems. Most of the interviewed firms reported that the customers 

of electronics especially in the industrial and defence sectors were often highly educated and 

informed on the latest developments, and that they were placing sophisticated demands on the 

industry. 

Several of the medium and large firms are also investing or developing smaller firms for both 

strategic as well as political imperatives.  

Across the entire value chain and firm-size spectrum there were firms with international customers. 

However, many of the smaller companies were developing or manufacturing sub-systems that were 

shipped internationally, even if their main customers were domestic firms. Most of the focus of 

these firms appeared to be mainly on European customers, but this finding should be confirmed by 
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further research. Several of the firms dealing in utility monitoring and telecommunications had a 

strong interest in the African market. 

Due to the fact that electronics circuitry and sub-systems were often part of other products and thus 

seen as an intermediate input (or service), part of the sector is hard to identify and is hard to find 

accurate data with regards to turnover, number of firms, export performance or employment.  

4.1.2 Technological competitiveness 

The sophistication of the design and manufacturing equipment used in the RSA electronics sector is 

advanced, with even small companies being able to acquire a small “Surface Mount Technology” 

production line or some advanced Electronics design software. In fact, not a single person 

interviewed during the fieldwork could think of any kind of technology that the South African 

producers are short, although some defence electronics firms could benefit from specialised testing 

facilities that once existed in South Africa. While some of the highly specialised operators could think 

of a piece of equipment that they could benefit from there was not much common ground between 

different firms on what this technology might be. 

A noticeable feature of the factory visits was that almost all the firms interviewed had upgraded 

most of their production facilities within the last 5 years. This was mainly due to the international 

campaign to shift away from lead-soldering that resulted in many firms upgrading to newer and 

more sophisticated manufacturing technology. Skilled Labour shortages, industrial action, as well as 

increased international competitiveness has contributed to this industrial upgrading process. 

 

Figure 5: A prototype facility at Incomar 

Systems 

 

 

  

Figure 4: A production line at Phahama, a BEE 

owned contract manufacturer 
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4.1.3 Rivalry and cooperation 

With regards to competition and rivalry in the sector, it seemed that most competition was limited 

to a competition for scarce skills. Most industry leaders spoken to did not consider any other South 

African firms to be real competitors as far as customers were concerned1. Most of the firms dealing 

with international customers could however cite several international competitors. It almost seemed 

as if everyone had managed to carve a small niche for themselves into the South African market 

space. But there were also many exceptions. For instance, in power or utility monitoring, as well as 

contract manufacturing, there were several firms that had very similar offerings in the market place. 

It quickly became apparent that there were strong social and informal relations between firms that 

went as far as borrowing equipment and components to each other. These informal relations are 

good for social cohesion, but may make formal attempts to strengthen the sector more difficult. For 

instance, several interviewed firms reported that they contact each other to do reference checks of 

job applications or when customers indicate that they want to switch. It also became apparent that 

firms cooperated informally to travel to international exhibitions, or to share information from these 

events on their return. A few people cited attempts to do joint bidding for development work or for 

larger production orders. 

The DTI was initiating a process of supporting the electronics sector to establish an industry 

association. On the 21st of May a meeting was held at the DTI, and a task team representing the 

industry was appointed to investigate the options to establish an industry body. The DTI is 

supporting this initiative because it needs an industry counterpart that it can be engaged with on 

strategic issues relating to the electronics sector. For instance, there is a lot of sensitivity in the 

industry about the Department of Communications “digital TV” programmes. In fact, the electronics 

sector was hardly mentioned in the 2010 IPAP 2 announced by the DTI. This is largely because of the 

fragmentation in the industry and a lack of coordination of both the private sector and the 

supporting public sector organisations. Several firms in the electronics sector reported to belong to 

other industry associations (like the South African Aerospace, Maritime and Defence Industries 

Association, or the South African Aeronautical Association). 

When we asked firms why they did not belong to industry associations, the following reasons were 

offered: 

 by smaller firms: we cannot afford membership, do not know of any associations, and can 

also not afford more customers, 

 by medium and larger firms: we can get everything we need from our own networks, we are 

already involved somewhere else (in another sector such as defence, SA Aeronautical 

Association), 

 

However, several firms belonged to other industry associations ranging from Automotive, Defence, 

security, Engineering or other professional associations. 

                                                           
1
 This is based on the statements made by interviewees and is subjective. 
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The SMART group is an initiative by several firms in the industry to share technical know-how. It is 

styled on a UK-based organisation of the same name, but engages in a much narrower range of 

topics and issues, mainly relating to production and process technology. The group is chaired and 

hosted on a voluntary basis and charges a small annual membership fee. In March 2010 SMART-SA 

hosted a successful expo in the Sandton Convention Centre in Johannesburg. SMART recovers its 

major costs from hosting annual events, but the costs of running the secretariat is done on a 

voluntary basis and is not recovered. The chairperson of the SMART group, Mr. Steve Eglinton, is 

supportive of the DTI initiative to establish an industry association. The TSE is represented on the 

steering committee as well as the technical committee of the SMART Group SA 

4.1.4 Export or international orientation 

South African Electrotechnical Export Council (SAEEC) is a Section 21 (not-for-gain) organisation, 

which is a Public-Private-Partnership between South African business and the Department of Trade 

and Industry. The focus of SAEEC is to drive export initiatives of the electronics, electrical 

engineering, and information technology and telecommunications sectors.  

Most of the prominent electronics firms manufacturing complete products belong to SAEEC. 

Especially the metering and utility management firms are well represented in the SAEEC 

membership list. The DTI support to firms wanting to participate in international exhibitions was 

rated very positively by firms as well as the SAEEC. 

However, for the SAEEC to fully represent the interests of the electronics sector, a strong industry 

association with a developmental focus is needed. Most export councils have at least one formal 

industry body that it closely cooperates with. 

At the time of writing this report the SAEEC and the DTI had just initiated a detailed research project 

into products with a potential to be exported. The research will also look into limited benchmarking 

and areas for improvement. 

4.1.5 The electronics value chain in South Africa 

The electronics value chain in South Africa is a complicated network consisting of many channels 

leading to different domestic and international target markets. Despite the variety, it is still possible 

to map the sector at an aggregate level. However, it should be borne in mind that some target 

sectors, such as defence electronics, is served by a highly specialised, integrated and closely 

networked supply chain. 

In Figure 6 an aggregate map of the South African electronics sector is provided. It shows the major 

functions in the value chain (left to right). On the far right of the figure the major target markets are 

shown. A more detailed version of this map reveals that most of the target markets have their own 

specialised chains, but we believe that the aggregate map still provides a sufficient overview of the 

sector as a whole. The map illustrates that large integrated firms span several major functions of the 

chain, that contract manufacturers are used by both large integrated firms and smaller producers, 

and that a large range of public and private organisations supports elements of the chain. 
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Figure 6: The aggregate map of the South African electronics value chain 
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It was not possible to draw in all the relationships in the value chain due to the network structure of the industry.  
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Interesting relationships in the value chain: 

 the contract manufacturers depend on the design firms for good and manufacturable 

designs. Often engineers at contract manufacturers cooperated with design teams to make 

sure design is good, components are available and that cost of production is low 

 several medium and larger companies that own their products have outsourced 

manufacturing and development functions (while retaining engineering, project 

management and certain development functions) 

 smaller firms are increasingly specialising into niche areas or technologies. Experts from 

small firms are drawn into medium to large firm design teams 

 the ability of larger firms to find new local and international markets leads to increased 

business for sub-system developers and contract manufacturers 

 several industry leaders know each other personally from previous employment. These 

individuals share information, form alliances and help each other informally 

 even smaller businesses have the latest state-of-the art production facilities 

4.1.6 Geographic concentration 

As previously stated the focus of this study was mainly limited to Gauteng. With every interview, 

more firms were identified, and it was not possible to include all the identified firms in this limited 

study. 

There are several other concentrations of the electronics sector. For instance, there is a 

concentration in the Western Cape Province, and another concentration in KZN. In Durban, several 

firms have established a voluntary organisation known as the KZN ICT& E Cluster. 

The tendency of firms to co-locate in the Centurion – Midrand – Johannesburg North and East region 

offers many positive externalities and scale effects to the firms. The informal relations between 

firms, and the high quality of infrastructure makes it easier for specialists to focus on their areas of 

competencies, while still enjoying access to a wide range of industrial as well as other business 

services in the region. The emerging electronics and ICT cluster in the region is not receiving much 

focused public support and is a missed opportunity for the public sector to support positive 

externalities in the advanced manufacturing sector. However, several private sector technology 

services and training related organisations have noticed the concentration effect and are emerging 

in the region. There are several other high-tech industries in the same region that also attracts other 

knowledge intensive employees such software development, telecommunications, media, e-

commerce, financial services and other business services. 

4.1.7 Management practices 

While smaller firms were specialising through the combination of high-tech equipment and 

intangible specialist skills, medium to larger firms were competing through technological 

diversification and management competencies. While most contract manufacturers had very similar 

equipment in their production lines, their business models varied considerably. While some focused 

on streamlining production (reducing cost per unit), others specialised in reducing line re-

configuration time (focusing on flexible manufacturing). Very few firms had an internal knowledge 

management system or had formalised internal reflection on lessons learned, trends noticed, or 
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problems solved. Solutions (and experiences) were mainly stored in the minds of individuals and 

only a few firms could prove that they “mined” internal knowledge in a structured way. Of course, 

the smaller development companies functioned as development teams in a highly interactive way. 

But the research team still felt that few companies fully exploited their knowledge commercially. 

There must be a wealth of unexploited ideas, products and solutions stored in the minds of these 

people. 

Within firms in the same sub-sector, there were clearly visible differences in management 

competency. While some entrepreneurs have delegated key management functions to highly 

experienced or well qualified individuals, others were still managing all the key functions in the 

firms. Although it is a purely subjective statement, it was possible to see the extent of delegation 

and management specialisation in even the smaller enterprises. Perhaps the better technical 

management as well as business management had a relationship with the fact that many founders 

of electronics firms gained their first working experience in large, well managed Stated Owned 

Enterprises or other corporate firms. They transferred some of their learning from these 

environments (such as delegation, performance management, research management and other 

skills) into their new workplaces. Smaller firms whose founders did not have experience in larger 

firms seemed to be under-managed and lacked focus. But again, there were expectations. One 

development company that participated in the research was started by 2 entrepreneurs that were 

‘fresh’ from tertiary education (with a total of 1.5 years combined work experience). However, this 

small business benefitted from several informal mentorship supports through the father of the one 

person, as well as a close working relationship with a contract manufacturer.  

Several product or brand owners have decided to outsource their production to contract 

manufacturers, while retaining some engineering, research or developmental functions. The 

researchers did find examples where product owners outsourced not only manufacturing but their 

development and design services as well. There are also several product developers that have 

secured manufacturing contracts that were produced by contract manufacturers on their behalf.  

While several design and development firms expressed a desire to one-day have their own 

production lines, most contract manufacturers were not so keen on product development. Although 

almost all the contract manufacturers had at some point been involved in product development, the 

majority seemed to be more focused on their contract manufacturing business.  
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4.2 Main factors of production 

 

Table 1 describes the different factors of production as originally described by Porter (1998b:77). 

Table 1: Different types of factor conditions 

Factor type Description 

Factor conditions Cover natural resources, climate, location, unskilled and semi-skilled 

labour, and debt capital 

Advanced factors 
Include modern communications infrastructure, highly educated 

personnel such as graduate engineers and computer scientists, and 

university research institutes in sophisticated disciplines 

Generalised factors 
Include the transport system, debt capital and well motivated and 

qualified employees who can be employed in a wide range of industries 

Specialised factors 

Involve narrowly skilled personnel, infrastructure with specific properties, 

knowledge bases in particular fields, and other factors with relevance to 

a limited range or even just to a single industry 

Source: Adapted from Porter (1998b:77) 

 

4.2.1 Labour 

As far as the recruitment of production line workers are concerned, most electronics firms were 

recruiting their staff directly from trusted sources such as unemployed family members of current 

employees, etc. A few people complained about not being able to send production line staff to 

production related training, and most interviewees explained that it was generally difficult to find 

production line staff. However, most firms were able to find low-skilled or semi-skilled people that 

could be trained to work in their production facilities.  

At a higher skills level there were more complaints. The ongoing shortage of black managers at all 

levels in business leads to job-hopping and a drainage of technical staff. Almost all the firms 

expressed difficulties to attract and retain technical or highly-qualified staff. Engineers and 

technicians were in demand as managers, project leaders and even as public officials. 

Many of the smaller and even some medium-sized firms were strongly family orientated. Some firms 

offered bursaries and jobs to family members, while one firm in particular even recruited couples.  

Most firms reported paying above industry average salaries to their more productive and competent 

employees, but this often lead to conflict with the unionised employees. 

4.2.2 Skills development 

Only some of the well managed small and medium sized firms (and all the large firms) had human 

resource development plans in place. Several of the smaller firms were not even registered with a 
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SETA. Those firms that were registered with a SETA tended to be with the MERSETA, ISETT or Energy 

SETA. 

Most firms were satisfied with the qualifications of students from the Universities of Technology and 

the other Universities. Some did complain that students were lacking certain systems or process 

engineering skills. The manufacturing respondents indicated that most of recently qualified entrants 

started their working careers in production, while firms in development recruited new graduates 

into developmental laboratories. Larger firms seemed to be able to identify and recruit the best 

performing students through their bursary schemes. The students that have completed their 

internships and experiential training through the TSE training and mentorship programme were 

rated as more employable and less training investment than those that have not gone through such 

a training and mentorship programme. Especially, interns can start immediately to contribute 

towards product development tasks with less guidance and mentorship required than those 

candidates not exposed by a similar training process. 

Many of the firms had internship programmes where students from Universities of Technology could 

do their practical work. These firms were satisfied with the candidates, and in many cases resulted in 

the students being appointed on a permanent basis following their graduation. Most firms using the 

internship programmes were satisfied with the systems of the SETA, although most firms 

complained that there were too few chances to upgrade staff skills levels through the SETAs. Several 

firms remarked that they benefitted from innovative programmes by for instance the MERSETA (in 

tooling, but not electronics) or from ISETT (in software development, again not electronics). 

The training programmes of private training institutions such as Nkoka on topics such as IPC training 

were appreciated by most of the firms that were aware of these courses. While Nkoka is accredited 

by most Universities of Technology for experiential training, the TUT had not yet accredited Nkoka, 

nor their own experiential training programme within the TSE.  

The majority of firms were reluctant to take in foreign students as interns or for experiential training, 

as many firms were looking for possible job candidates with a long term local career interest. While 

some firms rated the students leaving the different universities as highly competent, there were 

some that had their reservations. On a few occasions firms mentioned that employees that were 

busy with postgraduate courses were adding more value to internal operations due to their research 

ability. 

For job seekers, the electronics sector had some undervalued or overlooked career path 

opportunities. For instance, a person starting their career as a machine operator could with some 

hard work be promoted to a line supervisor function, from where they could jump to quality 

assurance. However, many recently qualified workers did not want to work on production lines or 

development laboratories, and wanted management positions that did not involve working with 

their hands. The result is that the more patient technicians are being rewarded with more 

technology related developmental and career opportunities, while the impatient are being moved 

from engineering or production to other positions. A quick informal check with a number of firms 

interviewed revealed that this would skew demographical statistics in the near future, as it was still 

difficult to retain black and female technologists in technical positions. Thus despite increased 

numbers of affirmative candidates entering technical positions, few are staying and advancing in 

technology related career paths. 
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4.2.3 Finance 

Most firms used their own funds to purchase new equipment in order to expand their facilities. 

Although none of the equipment providers were reported to assist with equipment leasing or 

financing, several electronics firms reported that they were able to finance new equipment through 

their commercial banks on favourable terms. Only a few firms have used DTI capital investment 

investments incentives in the past, with the high bureaucratic requirements cited as the main 

obstacle.  

To overcome working capital constraints, several contract manufacturing firms and some of the 

smaller product developers have reached agreements with their customers to supply electronic 

components thus overcoming cash flow constraints. However, several smaller companies that 

developed their own products had cash flow and working capital constraints that limited their ability 

to fully develop and commercialise their products. 

Several of the firms doing product development or manufacturing for the defence sector (local and 

international) mentioned that they received research funding from Government Defence 

programmes.  

The larger firms reported that they were aware of the IDC funding programmes, while smaller firms 

tended to be more familiar with the SPII programme from IDC.  

4.2.4 Component Inputs 

Although most electronic component manufacturers were represented in South Africa, almost 

everyone interviewed complained about long lead times, and high component costs. Although 

people were generally satisfied with customer service, product range and technical advice received 

from local component wholesalers, most firms were negatively affected by long lead times on 

electronic components. Some claimed that the customs levies charged on critical inputs were unfair 

or excessive. Others complained that South Africa ordered to small quantities and was thus allocated 

fewer quantities. Whatever the reason for the long delays and the much higher cost, it had a 

negative effect on the costs and responsiveness of local firms, especially for those competing in the 

more price sensitive markets  

However, it is important to note that several of the firms have adapted their management systems 

to compensate for shortages and delays. For instance, by holding larger inventories, or by planning 

production further in advance the delays with components could be overcome. At least two firms 

mentioned that they have studied their production patterns of the last three years in order to 

improve their component needs in future. This strategy requires firms to be able to carry much 

larger inventories. 

The product developers and the smaller product owners are most severely affected by component 

shortages. Several of these firms have also burnt their fingers by ordering components directly from 

abroad, and then having problems with quality or returns. Only one or two firms claimed to have 

been successful in ordering components directly through international brokering firms. 

From a knowledge and expertise perspective, most of the interviewees identified the component 

input suppliers are critical sources of knowledge and advice. Respondents commended the high 

quality technical information sources or newsletters available from different suppliers. 
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4.2.5 Advanced factors of production 

The smaller firms were more dependent on highly experienced engineers or project managers that 

often gained their experience in the defence sectors in the late 80s and early 90s. They either 

worked as senior managers, system engineers, or as business owners. When firms wanted to 

expand, or replace highly experienced employees, they struggled to find process engineers or 

development engineers with sufficient experience. The recent cutbacks in public funding of research 

programmes made it possible for some firms to recruit highly experienced engineers and managers.  

With only a few exceptions it was claimed that there were real challenges to retain young graduates 

in development laboratories or on the product lines. Respondents blamed larger firms or State 

Owned Enterprises for constantly recruiting young people with technical qualifications into 

management-related fields. This seems to indicate the education sector was still not producing 

enough employable technicians and engineers (as well as other management related qualifications) 

as it is well known that engineering students were also sought after in lower and middle 

management positions. It was reported to be especially difficult to keep black or female engineers 

and technicians in development laboratories or on production lines on a technical career path. 

No more than 5 companies interviewed commented that they used further education and 

specialised training as means to ‘lock in’ or retain valuable staff. A few firms mentioned that they 

retained key staff that could earn more elsewhere, but that stayed with the firm because they 

enjoyed their work environment, international travel benefits (to attend exhibitions) and the work-

related challenges they were exposed to. Three firms mentioned a strategy to recruit family 

members into their firms as well as a means to retain skilled people. 

The South African government investments into the defence and security sector, especially through 

programmes run by Denel and the CSIR are still extremely important for the South African advanced 

manufacturing competencies. Several firms reported doing specialised development work for Denel 

or the CSIR. The specialised facilities at these publicly funded organisations were frequently 

mentioned as providing a comparative advantage to firms, as they had access to these testing or 

analytical facilities. Several international defence or aerospace firms were also based in South Africa, 

providing local firms (or partly owned subsidiaries) access to international knowledge, management 

and technology (as well as customers). In several instances South African firms were partly or fully 

acquired by international defence firms, but still retained their South African management teams. 

These subsidiaries were often treated as specialised product development units, while at the same 

time gaining access to international system integration or business development units. 

4.3 Important supporting and related industries 

Typically for an industry to be competitive, a range of supporting and related industries emerges 

that compliments the industry. An example of an important related sector to the electronics sector is 

the ICT sector, or perhaps the asset tracking sector. Another important related industry is the 

avionics and defence sectors in South Africa. These related sectors support each other, and in turn 

benefits from similar technological paradigms or knowledge resource bases. 

The role of a supporting sector is to provide direct services or inputs into the target sector (often as 

intermediary inputs). While the electronics sector benefits from the growing development and 

design industry, so other sectors, like telecommunications, benefits from the existence of the local 
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electronics sector. For instance, electronics typically enjoys a close relationship with the software 

development and ICT industry, and benefits from this close association. However, in many cases, 

electronics is confused with ICT and communications, which means that it sometimes does not enjoy 

sufficient exposure. 

Increasingly the services of the IPC (Association Connecting Electronics Industries) are very 

important to South African electronics firms. IPC is a global trade association dedicated to the 

furthering competitive excellence and financial success of its 2,700 member companies which 

represent all facets of the electronics industry, including design, printed circuit board manufacturing 

and electronics assembly. As a member-driven organization and leading source for industry 

standards, training, market research and public policy advocacy, IPC supports programs to meet the 

needs of an estimated $1.5 trillion global electronics industry. In South Africa, there are only a few 

IPC accredited trainers and one IPC accredited certifier. To date, IPC training has not been absorbed 

into the formal Higher Education institutions, and there are no formal IPC Training Centre (except for 

the training provided by Nkoka Training Solutions, a certified training provider).  

The respondents identified several technological organisations that were providing important 

services to industry. While some were publicly funded (such as SABS or the CSIR), others were 

private sector based organisations (such as Grintek, ITC, etc.). Vibration and other testing services at 

Grintek as well as electromagnetic compatibility amongst others provided by ITC Services are 

important to the South African electronics and military industries.  

As stated on their website, Interference Testing and Consultancy Services (ITC Services) was 

established in 1988 as the first privately owned Electromagnetic Compatibility (EMC) Test Laboratory 

and Consultancy service in South Africa.  ITC Services has a MIL-STD-461 test facility and an Open 

Area Test Site as well as a consultancy service on non-compliant laboratory-tested.  

The Independent Communications Authority of South Africa (ICASA) approval is important to 

companies manufacturing for the communications sector since ICASA’s mandate is spelled out in the 

Electronic Communications Act for the licensing and regulation of electronic communications and 

broadcasting services. Enabling legislation further empowers ICASA to monitor licensee compliance 

with license terms and conditions, develop regulations, plan and manage the radio frequency 

spectrum amongst others. 

It is reported by the candidates interviewed that ISO certification is not so important to most firms in 

the sector, although being able to use the ISO documentation standards seems to be an advantage. 

Many electronic firms are struggling with plastic and metal enclosures, even though RSA has a strong 

plastics design, tooling and manufacturing industry. Several firms are importing their enclosures 

from other countries, while several smaller firms, especially developers and product owners, are 

considering installing their own injection mould machines. 

Many firms in the Centurion and Midrand areas are benefitting from locational spillovers and 

informal cooperation agreements. A wide range of specialist service providers in the form of 

freelance engineers, designers, management consulting, HR consulting and project management are 

available in the Gauteng region. 

Several knowledge intensive business services are emerging around the electronics sector, like: 
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 specialised printed circuit board design/layout services,  

 electronic design services,  

 freelance specialists or engineers that have specific industry, technology or product 

knowledge 

 project managers that coordinate design, development, prototyping, contract 

manufacturing, market research, market and distribution 

 labour contractors that are able to assist with temporary labour on production lines, 

assembly or logistics 

Several of the smaller companies were not sure whom to approach to assist them with product 

marketing and promotional services. In many cases these firms had almost-complete products that 

were developed for a particular target market, but that were never “commercialised” due to cost 

overruns (for a particular customer) or human and financial resource constraints. 

4.4 Sophisticated demands from customers 

Sophisticated demands from customers often promote innovation and practical problem solving in 

an industry. While the scale of the market size in South Africa (and the rest of Africa) may not be so 

attractive to many international producers, the environment is rich in firms with very sophisticated 

demands. These sophisticated demands emanate from the large geography with sparse density, as 

well as the costs of distribution and maintenance. 

Other factors also contribute to strong sophisticated demands in the region. For instance, South 

Africa has a reputation as an innovator in mining related technology. This creates an opportunity for 

local developers to get involved in developing new technological solutions to mining problems that 

may result in solutions for international markets. A diverse range demands from financial services, 

retail and the medical sector are also supporting the growth in the number of specialised 

development and design firms. 

4.4.1 Demands from the defence sector 

The South African and regional security and defence customers also exert strong pressure on South 

African firms to be innovative. A result of the defence offset programmes is that many South African 

firms now form part of international firms, with the local subsidiaries conducting development on 

behalf of international systems integrators in the defence sector. There is also strong regional 

demand for security, industrial security, border security and Unmanned Aerial Vehicles (UAVs). 

According to defence industry experts, several South African Defence firms have won international 

contracts because they are more customer focused, and are more flexible in developing solutions 

that meets the customers’ needs. In contrast it seems that many international defence firms tend to 

promote specific products; and try to convince customers to change their specifications. 

Another comment received from local firms competing internationally is that South Africa has a 

reputation for systems engineering and integration skills. According to a local subsidiary of an 

international defence firm, South African product development lifecycles are more aggressive than 

international trends that were typically more conservative. For defence customers, cost of 

component or design are not as important as for customers in other sectors. Quality, reliability, and 

the ability to endure demanding operational conditions were more important. An open question 
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that remains is how South Africa’s reputation in the defence and security sector can be used to 

better position the whole of the electronics sector. 

The strong asset management, utility monitoring and vehicle tracking markets are also demanding 

more innovative and robust electronics products. Even short term insurers in South Africa are 

demanding innovative electronics products that record the travel behaviour of insurance customers 

and then adjust their monthly premiums. Several firms in this field are targeting African and other 

markets for expansion. 

The increased attention to power saving, green energy and other climate issues are also exerting 

positive pressure on local electronics firms to be innovative. 

4.4.2 The demands on contract manufacturing 

Contract manufacturers are expected to provide competitive pricing and fast turnarounds on 

increasingly smaller batches. At the same time, several contract manufacturers remarked that their 

customers are expecting them to be able to do larger production runs at lower prices. These two 

demands have put increased pressure on contract manufacturing firms to develop their internal job 

management and production line flexibility.  

Some customers in the defence section do not like their service providers or contractors to also 

produce for the commercial or industrial markets. Thus firms that have enough defence-related 

volumes have been able to retain profitable defence contracts. At least one contract manufacturer 

has chosen to segment their firms into defence and non-defence operations to achieve the same 

objective. 

Most customers do not expect contract manufacturers to be able to do design and development 

work, although firms with these competencies cite this as strength. Many customers of the contract 

manufacturing firms have strong internal engineering departments that provide the latest 

technological information and advice to the contract manufacturers. In several cases engineers from 

a contract manufacturer will work with the engineering team at a customer to figure out how to 

manufacture a product in a cost effective way. Most of the contract manufacturers have close 

working relations with a small group of design and development specialists that they can refer 

customers to when design or development work is needed. 

Almost all the contract manufacturers could cite examples were their customers introduced them to 

new technology, or exerted pressure on them to purchase additional or advanced equipment. For 

instance, several firms have recently installed sophisticated X-ray machines as part of a drive to meet 

the quality assurance requirements of customers. 

In general, contract manufacturers claimed that their customers prioritised quality and reliability 

over price issues. Several firms claimed that they myth that RSA could not produce volumes at 

competitive prices were harming the local industry. However, many agreed that RSAs reputation as a 

high value or niche producer of electronic sub-systems worked in their favour. A contract 

manufacturer’s track record with a given customer relating to quality and reliability seems to be 

more important than costs (reported both by manufacturing firms and customers). However, several 

customers remarked that they were considering moving their larger production volumes to Asia, 

while retaining their smaller production runs and development work in South Africa. 
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At the request of international and some local customers, several of the contract manufacturers 

offer their customers logistics and distribution services as well. These firms have installed packaging 

lines and provide shipping services to national and international destinations on behalf of their 

customers. 

There were several smaller development and design companies that complained that even though 

the contract manufacturers increasingly accepted smaller volumes, the pricing was still too high. 

4.4.3 The demands on smaller design and development firms 

The smaller design and development firms were increasingly asked by customers to provide their 

own working capital to do development and design work. As a result many smaller firms have 

developed their own products, but now lack the capacity to market and promote the products 

nationally or internationally. 

Smaller firms were increasingly expected to specialise even more in certain technologically advanced 

areas, but the returns were still uncertain. Thus, smaller firms chose to specialise on the one side, 

while keeping their options open by also developing their own products (see earlier paragraph). 

4.4.4 The demands on product owners 

Product owners are increasingly interested in accessing international market opportunities. To 

access international market, certification and international product testing becomes important. 

However, product owners were under pressure in the South African market to reduce costs, and to 

distribute their products nationally and regionally. Thus only firms that could partner or 

development proper distribution and maintenance networks could really benefit from the local 

market. In many cases it seemed that local demand was still highly specialised, but lower in scale. 

This lower scale of demand meant that producers were under pressure to be highly productive and 

profitable than earlier. 

4.5 Framework conditions 

Several lines of enquiry were pursued during the interviews will be elaborated on next. These 

findings do not fit neatly into the Diamond framework that was used in the preceding sections of the 

report. 

These were: 

 the framework conditions affecting the innovative behaviour of the electronics sector such 

as decreased South African defence spending, and black economic empowerment and tariffs 

on component imports 

 technology institutions  

 education institutions 

4.5.1 RSA Defence spending is decreasing 

The smaller investments in research, development and maintenance are being felt in the industry. 

For some, the smaller research spending creates opportunities to use their lean management and 

specialisation to secure orders. However, for many other firms, the lower investments in RSA have 

forced them to search for international partners. These firms are reporting increases in volumes and 
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profits as they are able to pursue international development and integration contracts. Companies 

that were acquired by international defence contracting firms are reporting that their development 

work has increased due to international contracts. 

Despite the decreased in budgets, the South African defence sector is still a sophisticated and 

demanding customer, and linking research efforts to issues of national interest may still provide 

huge opportunities to develop new competences.  

A few individuals remarked that the international regulations that determined which solutions can 

be traded in fact worked in the favour of South African defence firms. For instance, many Middle 

Eastern or central Asian countries cannot purchase defence or security related equipment from 

NATO countries. Yet, these countries often needed new radar, avionics or other military hardware. 

South African firms are then often able to access these market opportunities. To fully exploit these 

opportunities several defence firms expressed the need for Military specification testing laboratories 

such as AS91002. This despite several companies in South Africa already being AS9100 certified. 

4.5.2 Black economic empowerment and gender 

The promotion of black and women into production line management, quality assurance, and other 

management positions are clearly visible when visiting the firms. This transformation is a natural 

process that does not seem to be driven by a pressure from government, but is simply caused by the 

tendency of firms to promote and invest in their own internal staff capacity. However, most of the 

experts, specialists, and successful entrepreneurs are white and male.  

 

Smaller firms are largely unaffected by BEE requirements due to their size and their advanced levels 

of specialisation, and due to their main focus on developing sub-systems. There was evidence that 

an aversion by some entrepreneurs to BEE requirements has in effect fuelled investment in 

specialised equipment, skills and the exploration of international market opportunities. Many of the 

medium and larger firms have made good progress through staff development, skills development 

or BEE partnerships. Many product owners, inventors and international customers do not consider 

BEE status to be important. Several firms have engaged in activities to invest in or develop smaller 

black owned business as strategic partners or as investment opportunities. These activities then 

serve to strengthen BEE scorecards. However, many firms were looking inwards to developing 

internal staff for management positions. Several firms were using training opportunities to lock in 

scarce skills. 

The black owned businesses contacted during this process were mainly dependent on government 

or State Owned Enterprise contracts, with the exception of a few that were competing head on with 

the traditional white-owned firms.  

There were also instances where successful entrepreneurs directly supported or invested in the 

establishment of smaller black owned businesses. These new black owned businesses often 

                                                           
2
 AS9100 is a widely adopted and standardized quality management system for the aerospace industry. 
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benefitted from access to advanced facilities and the support of a mentorship relationship, while 

being able to develop their own markets. 

4.5.3 Tariffs on electronic component imports 

When South Africa manufactures electronic products or systems, the exporters are competing with 

Asian countries that have cheaper access to components. Several rumours about state subsidies to 

Chinese and Korean electronics firms, as well as export subsidies are undermining the investments 

into the South African electronics sector. It would be important to determine how component prices 

in South Africa compare to those of our competitors, and whether import tariffs are excessive or 

even sensible. The SAEEC was already in discussions with the DTI to assess the import tariffs on 

electronic components. 

Although there were a few individuals that felt that government should impose tariffs on products 

imported from Asia, these were in the minority. Most firms acknowledged that they also in some 

cases benefitted from importing sub-systems or complimentary products from Asia. 

4.6 Technology institutions (sources of specialised knowledge and 

advice) 

This section will briefly highlight the role of several public and private organisations as sources of 

specialised knowledge.  

A wide range of public and private technology related organisations exist around the South African 

electronics sector. While many of these institutions were shaped by past defence investments, many 

new organisations have emerged that are knowledge intensive in nature. For instance, SABS 

compliance testing gave several firms a distinct competitive advantage over cheap or low quality 

imports. Although several firms complained that the SABS employees were not as helpful or 

knowledgeable as some years ago. For several firms, international accreditation was more important 

than SABS accreditation. 

Firms such as Arrow Altech and AVNET were mentioned frequently for their component level 

product knowledge, newsletters and demonstration events. Several other component distributors 

were mentioned for specific kinds of inputs. At least two firms mentioned that Grintek hosted 

“Supplier days” that were important knowledge sharing and networking events. 

Several of the agents for international electronics manufacturing equipment were mentioned as very 

helpful in identifying the right equipment, and as competent in production line design, integration 

and maintenance. While some firms preferred the agents that were also producers, others were a 

bit more careful because they were afraid their business secrets would become known.  

The role of customers in stimulating or even demanding innovation should not be underestimated or 

overlooked. Several customers of the local electronics sector where conducting research at the 

cutting edge of technology. When interacting with designers, contract manufacturers or other firms 

this knowledge spilled over into the wider sector, although not enough attention is given to these 

effects. For instance, the increased use of BGAs (ball grid arrays) and X-ray technology was largely 

due to pressure from customers. 
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In conclusion, the fieldwork revealed that new technology, new applications and intensive 

knowledge flow from both the supplier side (components and equipment) as well as from 

sophisticated customers (demand side). People tended to argue that the pressure to increase the 

use of technology and to innovate was mainly due to demands from customers. 

4.6.1 Intellectual Property rights 

With the exclusion of a few of the product owners interviewed, most firms reported that they did 

not bother with registering their intellectual rights. Many firms explained that they protect their 

designs through the firmware code. However, several of the larger manufacturers did report that 

they protected their intellectual property against their competitors. In the defence sector, the 

intellectual rights of designs and development work was in most cases held by different 

governments. However, firms reported that governments typically allowed firms to make further 

developments to certain products or technologies.  

One firm indicated that they have been successful in licensing intellectual property from the CSIR, 

but that it was quite expensive. Many other firms explained that they have not been able to license 

IP from the CSIR due to the high costs involved. 

Most firms did not know about the new Intellectual Property legislation, nor did we find any firms 

that were involved in “open innovation”. Although some firms used licensing agreements to secure 

the rights to distribute certain products in South Africa, nobody interviewed used licensing to allow 

another firm to distribute their products or to further develop their ideas for which they did not 

currently have resources to commercialise. 

Generally, the role, use and application of intellectual property rights was poorly understood in 

industry. 

4.6.2 Research and development  

Most smaller firms were not aware of the Research and Development tax grant from the 

Department of Science of Technology. The majority of the firms that were aware of the grant found 

it to be cumbersome.  

The most frequently cited incentive scheme was the Thrift programme or the SPII scheme. In 

general, most firms did not really understand how they could interact with the Research and 

Development capacities in Universities or organisations such as the CSIR. It was mainly the larger 

firms that knew how to approach the technology related institutions if they needed work to be 

done. 

4.7 Educational institutions  

During the interviews we tried to understand the interaction and relationships between electronics 

firms and the tertiary education sector. We found that the main interaction is about internships and 

finding students, and that knowledge transfer, practical problems solving or even short courses were 

of secondary importance. Several firms have in the past engaged with international tertiary 

institutions or training providers when they needed to master a specific technology. 
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Before continuing with this discussion, it is necessary to state that most firms expressed satisfaction 

with the competencies of electronics graduates. This was especially true for firms that had 

internship or learnership programmes in partnership with the Universities of Technology. Due to the 

geographic focus of the fieldwork, most firms interviewed where very positive about the students 

placed by the Technology Station in Electronics at TUT. In fact, most business people complained 

that not more employable students were coming through the system. 

With regards to industry-university cooperation several firms mentioned that they had in the past 

interacted with various universities, or that certain universities had a reputation in a specific field of 

expertise as summarised in table 2. 

Table 2: Industry descriptions of their relationships with Public Higher Education Institutions 

Institution Known for.... 

CUT Known for rapid prototyping and growing plastic enclosures 

WITS 

At least 1 academic is known by industry as a creative problem solver in 

various electronics subjects. 

Several firms mentioned R & D work with WITS 

Send problems to WITS in order to determine if it makes interesting 

research projects 

NWU 

THRIP Projects (R & D) 

Industry experts are part time lecturers at NWU (or external examiners) 

Industry are keen to appoint engineers from NWU 

University of Pretoria  

Software development and electronic engineering 

Physics and mechanics are important 

Industry experts are part time lecturers at UP (or external examiners) 

At least two firms have bursary students at M and PhD level at UP. 

Several firms help final year students with their projects 

University of Cape Town Remote Thermal Management 

CPUT Known for Microsensors 

TUT - TSE 

Internships popular with industry 

Prototyping and Small production runs  

Firm used to send staff to short learning programmes at TUT TSE 

UJ Fibre optics 

Stellenbosch Automated flight expertise 

 

Most people were not certain which university or educational institution to contact if they had 

specific queries. Or they had made contact with an academic that sounded interested, but then 

nothing happened or a solution took too long. When prompted to explain which universities where 

excellent in certain topics, most respondents did not have any answers. This means that the value of 

expertise and topical leadership in universities are not visible enough. In fact, several respondents 
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personally knew lecturers at engineering departments, but did not know which topics they were 

specialised in. 

In general people complained that they did not understand the Universities of Technology well. 

Respondents were eager to understand the ‘new’ South African tertiary landscape better. Many 

firms expressed a keen interest to do joint research on interesting topics with universities, or to 

participate in knowledge sharing, short learning programmes or other knowledge-related events 

with Universities of Technology.  At least 8 of the people interviewed were involved with Universities 

as lecturers, research supervisors or examiners (although none were working with Universities of 

Technology). Only a few business people have ever been approached by an academic to see if the 

firm had interesting topics for research or postgraduate studies or possible THRIP funding 

opportunities to support research activities. 

There were some industry leaders (mainly contract manufacturers) that perceived the TUT TSE to be 

a competitor to industry. It took several telephone calls to secure appointments with these firms. 

While they were impressed by the production line configuration, as well as the quality of staff they 

sourced from the TSE, several were concerned that the TSE may “steal” their customers. Some 

expressed concerns that the TSE might use public funds to compete at below cost rates. However, 

most firms were keen to work with the TSE to solve specific problems, to work with research 

students, or to engage in interesting research projects. This was especially true for firms involved in 

development and design. An interest was expressed by industry to participate in factory tours, 

benchmarking, or in topics such as ball grid arrays (BGAs). Academics also expressed an interest to 

get more information about new trends in manufacturing, factory tours, or research problems in 

firms. 

Several complaints were received that TUT TSE were no longer presenting short courses. Industry 

expressed interest in courses in (irrespective of which institution presented the course): 

 chemistry (in relation to electronics) 

 flux and soldering skills 

 IPC training material 

 Production engineering training 

 Production line and machine operator skills 

 Systems engineering skills 

 Latest microprocessor technology 

 Optics 

 Design and development skills 

 System level documentation and writing skills for technical staff 

Of the firms that have approached TUT and other Universities of Technology in the recent past on 

possible research topics or cooperation, a significant number complained that the lecturers were not 

responsive, or that they appeared not to be interested. From discussions with academic staff it 

appeared as if lecturers had few incentives to work with industry on practical problem solving, or to 

cooperate with industry on relevant and joint publications. Comments were also made about 

Universities being overly politicised and in constant restructuring that paralysed the institutions. 
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Some of these remarks from business people were based on feedback received from students in the 

employment of firms. 

The range of potential areas of focus for Universities of Technology is wide and covers a wide range 

of specialised topics across the innovation chain. . With the decline in training being provided by 

State Owned Enterprises in specialised fields a whole range of topics are not receiving sufficient 

attention. This also leads to over-dependence on experienced (and more expensive) engineering 

skills, and it prevents new entrants from entering specialised topics. 

Mention was also made of at least two private sector training providers that were important to the 

industry on technical content. 

Table 3: Private training organisations 

Institution Known for.... 

Nkoka Training Solutions 
Use Nkoka for on-site training of staff 

Have sent staff to Nkoka for IPC training 

EDA Technologies Known for practical training on rapid design and PCB layout 

 

A few firms had in-house training facilities that were used either by internal trainers, or by public or 

private training providers.  

HR managers complained that they needed help with their workplace HR strategies and with the 

development of in-house training programmes. With regards to the SETAs, most firms were unhappy 

with the performance of the SETAs with direct relevance to electronics, but expressed satisfaction 

with regards to other topics. This could be an indication that due electronics is spread over the work 

of at least 3 SETAs certain obvious skills development opportunities are being lost. 

From a research coordination perspective, it is apparent that the academic field supporting 

electronics engineering is fragmented, both within and between institutions. A handful of firms have 

worked with a University before on THRIP projects, but it seemed that NWU, UP and WITS were 

engaging more with industry on THRIP funded projects. Several firms commented that the demise of 

the project support office at TUT had an adverse effect on their internal research and development 

activities and therefore a decline in THRIP funded projects or applications. For those who have tried 

to engage with the universities (either directly or through staff doing postgraduate studies), it 

seemed that despite claims to the contrary, the research focus of Universities of Technology were 

mainly for academic and not applied research to the benefit of firms. 

In conclusion, it seemed that industry found universities to be mysterious places that were too busy 

to assist industry solve practical problems. They complained that websites were poorly designed, 

content outdated, lecturers not visible in industry, and accessibility to lecturers and research staff 

were poor. It was frequently commented that universities now mainly focused on undergraduates, 

and that the ‘old’ competencies of universities to work with practical issues relevant to business has 

gone. However, firms were pleasantly surprised to find out that several “gurus” that they knew from 

the past were still employed as researchers or lecturers at Universities. 
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5 Shaping the strategy of the TSE and the TUT 
The summary of the findings was provided in Section 3 of this document. The text in the next section 

elaborates on the issues that the TSE and the TUT should address in order to respond to the findings 

from the fieldwork. 

Typically Technology Stations such as TSE work much closer to industry than academic departments 

in their hosting universities. It should be borne in mind that these two organisations have different 

yet complimentary objectives. The main occupation of academics staff is (1) teaching & learning, (2) 

community work, or (3) academic research. A technology station is more concerned with providing 

services to industry, while drawing on the resources of the hosting university. There are huge 

opportunities to use the Technology Station as a ‘portal’ or ‘window’ between academic priorities, 

curricula and research and the practical problems and application of scientific knowledge in industry. 

However, the incentives for academics to work with technology stations are often low. There are 

also subtle differences in culture. Technology Stations are also expected to mediate the demands 

expressed by industries and with the research interests of academic staff. 

Currently, the TSE and the Department Electrical Engineering (DEE) is not cooperating close enough 

on several areas where there are obvious synergies. For instance, the incentives for academic staff 

to participate in teaching short courses with the TSE, or to become involved in industry projects are 

low. Furthermore, the work of the TSE is not well known to all the academics in the department. The 

TSE has also not yet been able to articulate the trends and practices in industry back into the formal 

research programmes or curricula of the TUT (this has not been a priority of neither the TSE nor the 

department). Since the closure of the research project office, much fewer THRIP projects have been 

won by the TUT and the TSE. There are also overlaps and complimentary areas between the TSE, 

F’SATIE and the CEEP with regards to short learning programmes and research areas. 

There are several unresolved issues that have been reported for years in the different annual reports 

and meeting minutes of the TSE which includes:  

 Human resources in the TSE is only contracted on a 3 monthly basis despite the grant 

agreement with TSE requiring permanent positions 

 additional human resources are needed in the TSE if more projects are expected to be 

pursued, or if more short courses and experiential learning is expected to be conducted 

 The website of the TSE is not finalised due to administrative delays from the TUT (for more 

than two years),  

 The TSE is often overburdened with request for information or reports from various units in 

the University (and from DST as well as TIA). The challenge here is more related to 

duplication and coordination of different reporting requirements.  

 The TSE does not receive funds or grants from the TUT for providing experiential training or 

B Tech projects to students as well as supervising post graduate students 

 The TSE operates in a “business-like manner” within a higher education institution which 

support mechanisms are not always geared towards the industry needs and pace. Decision 

processes within the institution takes too long and have a negative effect on the operations 

of the TSE. 
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The TSE is expected to be business minded and accessible to business. Yet, the TSE is not so visible to 

industry, and to visit the TSE requires a lot of effort for industry (in terms of parking and signage). 

The TSE is well-governed and supported by industry representative advisory board. 

There are also several issues with the interaction between the various centres and the faculty as well 

as other departments in the University that are due in part to the way the University is designed. For 

instance, the TSE reports on certain issues to the Faculty, while on other issues it must report to the 

DVC Research and Innovation.  

The majority of these issues should be resolved within the management structures of the TUT. 

5.1 Specific requests received from industry for TSE 

During the interviews respondents were asked if they had specific support requests from the TSE. 

The following requests were expressed by respondents: 

 Also train students on system documentation and writing skills 

 More South African students on experiential programme that can be absorbed in the 

industry 

 Presentation of accredited short learning programmes (including IPC training courses) 

 Grow design and development capacity to construct prototypes and concept demonstrators 

 TSE must not compete with industry (both in design as well as manufacturing) 

 TSE to assist with research into practical and relevant issues in firms 

 More opportunities for industry experts to participate in exploration of new technology, or 

for opportunities to participate in interesting research 

 TSE to become a concept demonstrator (rather than a product developer) 

 TSE to assist with benchmarking or networking between different firms (“help us to 

cooperate”) 

 Training course on production line management (spanning from inbound logistics to quality 

assurance). Adopt best practices from industry in TSE environment and vice versa. 

 TSE to engage with different SETAs to better understand their offerings (and to shape their 

offers) 

 TSE to organise collaboration networks or communities of practice that are topical (not 

generic). 

 Improve the networking between different tertiary institutions on topics related to the 

electronics sector. 

It is not possible for TSE to comply with all these requests, but the TSE and its advisory board and the 

Faculty will consider these requests to see which would be feasible to pursue. 

 

6 Recommendations based on the findings 
The recommendations described below must first be discussed with the different stakeholders in 

order to be refined and developed into project proposals. The electronics sector in South Africa can 

be described as an advanced manufacturing sector with an established history of dynamic 
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technological upgrades in response to domestic and international demands. Although informal 

relations in the sector are strong, the sector is poorly organised at a formal level. This makes it 

difficult for the public sector and other private sector organisations to actively support the industry 

in a coordinated way.  

The team focused on identifying quick win activities,  in other words, activities that can be 

implemented relatively quickly because the resources or the capacity to implement the proposals 

are available. Activities that require more detailed planning and coordination are labelled as medium 

term if they can be implemented within two years, and projects that require professional planning 

and management are described as longer term projects if they will take longer than two years. Most 

of these activities can be implemented in parallel, depending the availability of resources and 

champions. 

A catalytic intervention is a phrase that is used selectively to describe an activity that will make a 

catalytic difference to the performance of the industry and the innovation system. 

By starting a dynamic process of incremental and conscious improvement, many issues in the sector 

can be addressed. By strengthening relationships at a formal level, and by responding to 

unrecognised or unexploited strengths of the sector, the competitive advantage of the South African 

electronics sector can be enhanced in an ongoing way. This will strengthen the overall performance 

of the innovation system, resulting in a virtuous circle of reinforcing the competitiveness of the 

sector.  

The role of the TSE and the TUT in this process is seen as one of many public interventions to 

support the growth, innovation and competitiveness of the South African electronics sector. 

6.1 Quick win activities (for all actors) 

These are activities for which the champions (individuals or organisations), knowledge and capacity 

(human and financial resources) are available, and which will send positive signals to industry. 

 Industry must establish an industry association (process already underway). 

o DTI, TSE, SAEEC and others also supporting this process 

o This will strengthen formal cooperation and will make the industry more visible to 

the DTI and other partners 

 Closer cooperation with other industry supporters such as SAEEC, IDC Electrotechnical, DTI 

 TSE can possibly cooperate with SABS Design Institute on a design course for non-designers, 

or to promote electronics design as a specialised field 

 TSE to organize information sessions on new IP act, patenting, finance etc. 

 TSE can potentially play a stronger role in assisting potential customers (or industries) to 

articulate their demands to the electronics sector. Technological market development. 

 Arrange factory tours of key lecturing staff to identify latest trends and potential research 

opportunities 

6.2 Medium term activities (for all actors) 

 TSE must continue to attend international events and even identify new international events 

to attend namely; Productronica and Electronica amongst others. 
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 TSE to engage with similar technology organisations internationally to identify emerging 

trends that can be shared in South Africa. Opportunities for joint courses, research and 

information exchange to be identified 

 TSE to host joint research projects on how certain technologies can be applied in industry.  

 Specialists and specialised equipment or technology platform needs in the industry could be 

identified. This will increase the visibility and profitability of specialised equipment and 

needed technology platforms to enhance the industry and satisfy specific needs that can 

potentially contribute towards the growth of this sector. 

6.3 Organisation development of the technology station 

The Technology Station is faced by several strategic choices with regards to its role and impact in the 

different innovation systems that it forms part of. Each of the strategic choices will have an effect on 

the other strategic choices, therefore the management and stakeholders in the technology station 

must carefully consider these decisions, as they will all have a long-term effect on the management 

and performance of the technology station. 

It should be borne in mind that the TSE is hosted by the TUT, and are managed as an independent 

operated unit or department within the Faculty of Engineering and the Built Environment with a 

specific mandate, budget and key performance indicators that are interlinked and measured on a 

quarterly basis by the funders and stakeholders. The hosting institution should ensure that it support 

the TSE in for filling its mandate. The role of the technology station will be defined by the following 

choices: 

 location of the technology station; 

 scope of technology promoted or used; 

 scope of service offerings provided to industry; 

 business support services (e.g. legal, HR, procurement, etc.) 

 the scope of industry focus and value chains; and 

 target market focus. 

These different choices are described in the table on the next pages. The different choices regarding 

a specific issue can in some cases be combined, depending on resource availability in the station. 

 

The Technology Station management and their respective stakeholders will have to consider the 

different strategic choices, as well as the many other issues highlighted in this report. 
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Issue Strategic choices 

 Current strategy Incremental shift in strategy Radical shift in strategy 

Location of the 

technology station 

TSE based on Pretoria West 

campus of TUT 

Improve accessibility of industry to TSE: 

Make parking available for visitors.  

Get website to work better in order to 

make TSE more visible 

Move TSE to Centurion to the heart of the 

electronics sector in Gauteng or second best 

to move the TSE towards the Innovation Hub 

or Persequor Techno Park area 

Scope of the technology 

used in the TSE and 

promoted to industry 

Provide electronic 

manufacturing services with the 

fully equipped surface mount 

assembly facility, thru-hole 

assembly facility, rework 

solutions and optical inspection.  

Shift focus more towards design, 

development and prototyping (or 

concept demonstrator) 

TSE become CoE in Electronics (in a specific 

field such as DSP, EMS, Optics, robotics)? 

Scope of service offerings Focus of service offerings is 

electronic  development 

services, electronic 

manufacturing services and 

training services (experiential 

training and short learning 

programmes). 

Focus more on design, development and 

prototyping 

Focus more on presenting short learning 

programme (including  IPC training 

material) 

Dedicated staff towards presenting 

current short learning programmes and 

compile new short learning programmes 

IPC accredited training centre in 

collaboration with Nkoka Training 

Solutions 

Focus on information dissemination of new 

technology or international trends. Assist with 

demand articulation of sophisticated 

customers. Imitate international practices of 

technology station like institutions that work 

in the field of electronics. 

 

Industry scope and value Focused on smaller firms, Cooperate with larger firms on issues Focus on potential customers to help develop 
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chain focus lowering entry barriers to new 

entrants 

such as supplier development, 

technology development. (main focus 

more on development of depth in the 

industry) 

product specifications. Assist more with 

demand articulation (main focus on expanding 

the diversity in industry as well as 

strengthening new areas of specialisation) 

Partnership formation Already involved several smaller 

firms on advisory board 

Assist contract manufacturers with 

research projects and practical problem 

solving 

 

Relationship with host 

University 

Utilise TUT administration 

systems 

Improve working relations and 

cooperation between academic 

department and TSE. Pursue projects and 

programmes together. TSE positioned as 

window to industry for the department, 

and as window to department by 

industry. Academic departments with 

research Niche Areas must be a 

technology (expert) source to the TSE and 

Industry. 

Academic departments and research 

niche areas must clearly indicate their 

competence and availability (capacity) for 

new industry interventions. 

TSE, CEEP, F’SATIE and DEE to establish a 

new formal working operational model 

between the various academic 

departments for implementation 

Change the legal entity of the TSE to support 

operations to be in a more “business like 

manner” 

Transfer the TSE to another University that 

have a greater need to support the mandate 

of TSE with its current competencies within 

the Station. 
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Experiential Training Presenting the following 

experiential training for 

Electronic (in collaboration with 

the Department Electrical 

Engineering) and Mechatronic 

(in Collaboration with the 

Department Mechanical 

Engineering) Students: 

1) Experiential Training One – 

Electronics (light current) 

2) Experiential Training Two – 

Electronics (light current) 

3) Experiential Training One – 

Mechatronics 

Position the experiential training 

programme with the work-integrated 

learning (WIL) component of the new 

Diploma in Engineering, specifically Part 

B, Exit Level Outcome 15. 

This could be done for (1) electronics, (2) 

electrical and (3) mechatronics. 

Ensure that the TSE qualify for FTE’s to 

support the operational cost of this 

facility. 

Establish a WIL Centre for the Faculty of 

Engineering with a capacity of 100 students 

per semester (max 200 students per annum) 

with dedicated mentors and laboratories.  

Research Focus – 

Renewable or Alternative 

Energy Solutions 

Currently the TSE have a small 

focus towards the development 

of solar product solutions. The 

Centre for Electrical Energy and 

Power (CEEP) has also solar 

water heating focus area.  

The newly established Centre for 

Electrical Energy and Power (CEEP) and 

TSE could jointly establish a renewable 

energy focus area to combine and expand 

their research competence and capacity. 

The TSE and CEEP have already a joint 

project related to renewable energy. 

Alternative energy projects are also 

happening within the other academic 

departments and research niche areas. 

Currently most industry solutions are 

Promote renewable or alternative energy 

towards a strategic research and development 

focus area of the Faculty of Engineering and 

the Built Environment which it should be 

known for within the next 2 to 5 years. 
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based on a large development focus and 

not a large research component. Increase 

the research component on these 

development projects. 

Research Focus Area – 

System Integration 

Currently the TSE is solving 

client’s technical problems 

through small systems 

integration processes utilising 

existing technologies to provide 

the solutions. 

Develop Systems Engineering 

Competence and expose students to 

these practices. 

Increase the research component. 
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6.4 TUT institutional issues 

 TUT should accredit Nkoka Training Solutions (and maybe other service providers of 

experiential training) and should cooperate on the implementation of IPC training. Should 

look at becoming IPC accredited training centre in RSA. 

 TSE, F’SATIE, CEEP and DEE must cooperate closer through a centrally coordinated 

mechanism established by the Faculty (e.g. project support office) to promote Faculty 

initiatives, coordination and interaction with industry. 

 Incentive scheme or management system must be developed (or adopted) to allow for 

academics to work on research projects in a way that also benefits the financial and 

academic aspirations of the staff involved. 

 Increase TSE staff complement to ensure a more focussed approach by Station staff.  

 Secondment of academic staff and technicians to TSE to be responsible for short learning 

programmes, experiential training (WIL or Engineering Practice) and development work for 

industry.  The TSE need human resources to present various training programmes. 

 TSE must resolve NQF4 training issues with TUT, and re-launch short courses. 

6.5 Future research 

Due to the limited resources and scope of this action orientated research, several topics and issues 

could not be sufficiently explored. It would be important for both the public sector and the private 

sector if these issues could be further explored.  

Topics that should be further investigated: 

 How does the Gauteng electronics sector compare with the rest of the country? Are there 

different dynamics than explained in this study? 

 What is affecting the cost structure of electronics manufacturing firms? How does our labour 

costs, component cost and operational costs compare with international competititors? 

 How can the sector become more visible both at a policy level and as a viable investment 

opportunity? 

 How can the specialised skills, competencies and resources in the private sector (and public 

sector) be made more visible so that domestic firms and integrators can better leverage 

existing investments?  

 How can a study of this nature be used to close the gap between Universities of Technology 

and the industries regarding curricula, applied research, specialised services and support? 
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7 Way forward and implementation of activities 
The implementation of recommendations and actions resulting from this fieldwork will commence 

immediately. The objective is to start a purposeful incremental process of improvement that 

involves a wide range of industry, public and academic resources. Additional tasks and activities will 

arise from closer interaction by the different actors. Where possible existing activities underway will 

be identified and supported, with the intention of reducing duplication and leveraging resources and 

interest. Priority will be given to quick win activities that draw on the resources or interests of 

multiple stakeholders in order to build trust, stimulate learning, and achieve better yields on public 

and private resources and investments. 

For the TSE the first phase of the intensive fieldwork is now deemed complete, and based on these 

new insights of the momentum in industry new areas of research and cooperation can be identified. 

The different organisations responsible for the activities described in the table on the next page will 

take the lead on the various activities, with the understanding that the idea is to share relevant 

information with industry. Where possible the respective organisations must include these activities 

in their operational plans. Mechanisms to strengthen information sharing must be identified on an 

ongoing basis in order to overcome fragmentation. 

The TSE will coordinate or support these activities as far as possible. Where activities are successfully 

concluded, or where new initiatives are undertaken, the TSE must make sure that these activities are 

adequately documented or recorded.  

 

 



41 

Activity Organisation or individual taking 

the lead 

Objective or reason 

Conduct a survey of specific training needs of 

industry and develop specific programme 

TSE – SJ Jacobs 

TUT – Toit de Beer 

TUT – Experiential Training and 

curricula representatives 

The report highlights several areas where industry needs 

training programmes that the TSE can respond to in the form 

of short learning programmes 

Conduct a survey of manufacturing research 

topics that can lead to useful publications and 

guidelines 

TSE – SJ Jacobs and Kobus Vorster 

Mesopartner – S Cunningham 

TUT – Research Area Leaders 

 

The feedback session highlighted the need to establish a list of 

possible research topics related to the electronic 

manufacturing industry that the TSE and TUT can respond to 

in the form of publications or guidelines (e.g. setup cost of 

electronic firms, process training needs, manufacturing of 

printed circuit boards, etc.) 

Conduct and exercise to map industry and 

TUT academic experts with other academic 

experts in RSA. 

Prof. Ben van Wyk and senior 

managers 

The industry express a need to understand where are all the 

experts located in each specific field 

Organise first networking event with industry 

and supporting organisations 

TSE – SJ Jacobs Industry is keen to network, and by creating events around 

interesting speakers could foster networking and information 

sharing simultaneously 

Assess and improve the formal structure and 

cooperation between TSE, F’SATIE, CEEP, DEE 

and the Faculty 

Prof. Ben van Wyk and senior 

managers 

Find better ways for centres to share resources, access 

funding opportunities, utilise internal expertise and interact 

with industry 

TUT/TSE to respond to research opportunities 

and the needs of the electronics sector 

Prof. Ben van Wyk and senior 

managers 

Increase the visibility of research staff, academics and 

university resources to industry. Improve the awareness of 

academic staff to the needs of industry. Importantly, the 
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SJ Jacobs utilisation of theses research results towards satisfying 

industry needs. 

TSE and Nkoka to cooperate on IPC training TSE – SJ Jacobs and Kobus Vorster 

TUT – Toit de Beer 

Nkoka – Paul and Rian 

The demand for IPC training is increasing, but IPC training not 

yet part of formal tertiary curricula 

TSE advisory board, Faculty to consider and 

respond to strategic choices posed by this 

study 

TSE – SJ Jacobs 

TUT – Prof Ben van Wyk 

Several strategic choices formulated through this study must 

be carefully considered and decided upon. These decisions 

will influence focus areas, HR requirements and operational 

plans 

Establish an early warning system for the 

electronics sector 

TSE – Kobus Vorster Raise awareness of important information and trends 

(Use TSE website for this function) 

Establish a contractual cooperation 

agreement between TSE and contract 

manufacturers to cooperate on development 

TSE – Kobus Vorster and SJ Jacobs 

Projects Concern – Sean Flynn 

and other contract manufacturers 

TUT – Legal department 

Reduce the risk for contract manufacturers to refer 

development or prototyping customers to TSE 

Initiate a process of identifying and 

documenting different financial mechanisms 

that industry can use to finance development 

(as well as business finance) 

IDC – Arno van der Walt 

TSE – SJ Jacobs 

Industry is not aware of the different financial mechanisms 

available to finance business expansion and product 

development. Findings to be shared at a networking event 

Document the different paths to 

commercialise and license product 

technologies 

IDC – Arno van der Walt 

TSE – SJ Jacobs 

The different ways to commercialise developed products are 

not clear to industry. Mapping these paths would make the 

system easier to understand for industry and their supporters 
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SAEEC to use the finding of this study in their 

research 

SAEEC – Eileen Leopold  

TIA will publish the registry of university 

assets that it is composing so that industry  

TIA – Vusi Skosana There are specialised equipment in universities that industry is 

not aware of. This might also include the list of experts that 

utilse these technology platforms at Universities and Industry 

SAEEC and TSE to cooperate on identifying 

partial products or sub-systems with export 

potential 

SAEEC – Eileen Leopold 

TSE – SJ Jacobs 

Completing the products (through licensing, development or 

packaging) will strengthen the product list of products ready 

for exports. 

Disseminate learning from the study, and 

identify potential areas for additional 

research 

Mesopartner – S Cunningham 

TSE – SJ Jacobs 

The study provides valuable insights into how a Technology 

Station can respond to the needs of an advanced sector. 

Other public organisations and researchers must be made 

aware of the findings. 
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8 Conclusion 
The RALIS process conducted at the Technology Station in Electronics revealed several areas where 

the industry could benefit from technological support. The fieldwork found that the electronics 

sector in South Africa is diversified yet composed of a wide range of specialists. In general, issues in 

the industry were poorly discussed or articulated at formal levels, and knowledge between firms 

flowed by informal channels. While many industry leaders are informally networked, formal 

cooperation between firms are low. In general, individuals had an attitude of trying to solve 

problems or pursue opportunities by themselves. Public sector support is also fragmented, but this is 

probably because the needs of industry are so poorly expressed due to a lack of a sector association 

that can promote the interests of the sector. Most of the support to industry by the education sector 

was aimed at education or project level interventions.  

The response of the Technology Station to the needs of industry is affected by how the electronics 

sector is described. If the sector is described as “small” and limited in its ability to produce at large 

volumes, then the natural response of the TSE would be to focus on lowering the barriers to entry. If 

however, the industry is described as broad, yet with several areas of specialisation, then the 

response of the technology station should be focused more on assisting to make areas of 

specialisation more visible, viable and perhaps even deeper. 

Most of the smaller firms doing development and design work in South Africa are doing so on a 

contract basis. While all these product developers had ideas for their own products, they lacked the 

internal resources to take these products to market. In fact, many seemed to be too busy to have 

time to take on risky market development activities.  

Larger, better resources firms were typically also product owners. They describe themselves as 

diversified producers that drew their inputs from a wide range of specialists and service providers. 

An important enabler for these firms is the strong contract manufacturing group that existed in 

South Africa. The competitive advantage of South African contract manufacturers are that they can 

produce both low volumes in a flexible and cost competitive way, while some were also configured 

for cost effective larger production runs. However, on simpler circuits South Africa was not as 

competitive as several Asian countries. 

The diagnosis revealed that South Africa had a wide range of demanding domestic and international 

customers. These customers had internal research and development competencies, and where 

frequently stretching the abilities of local designers, developers and manufacturers. Very often 

South Africa outputs were integrated into complete systems. While this provided smaller firms with 

secure orders, these sub-systems where not necessarily visible to other national and international 

customers. 

The diagnosis revealed several opportunities for the tertiary education sector to respond to the 

needs of the electronics sector in South Africa. While many of the opportunities can be pursued by 

the TUT and the TSE, several opportunities were better suited for a inter-institutional response. The 

TSE can also play a role in better articulating the needs of the electronics sector to other government 

agencies which includes different units in the DTI as well as the DST. 
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