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                        WHAT IS INDUSTRIAL ENGINEERING 

Industrial and Systems Engineering is concerned with the design, 

improvement and installation of integrated systems of people, 

materials, information, equipment and energy.  

 It draws upon specialized knowledge and skill in the mathematical, 

physical, and social sciences together with the principles and methods 

of engineering analysis and design, to specify, predict, and evaluate 

the results to be obtained from such systems.  



Industrial Engineers (IE’s) are thus responsible for the optimal design, 

implementation, integration, operation, improvement and management of 

high-level systems. 

 

• Such systems typically consist of chemical-, electrical-, electronic-, 

mechanical- or civil engineering components and often include financial 

information. 

  

• These high-level systems generally exist within organisations as a 
mixture of equipment, information, people, capital, policies and 
processes.  



                 History of Industrial Engineering in South Africa 

 The University of Pretoria introduced the first industrial engineering 

graduate course in 1961, producing the first industrial engineering 

graduates in 1964. By 1967 the University of Pretoria had established the 

first Department of Industrial and Systems Engineering in South Africa. 

 At the University of the Witwatersrand, a chair in Industrial Engineering 

was established in 1969 and the first  graduate industrial engineers 

emerged from the University in the late 1970s, while the first black African 

industrial engineer graduated in 1984. 

 Stellenbosch University introduced graduate courses in industrial 

engineering and manufacturing technology in the late 1970s, followed by 

the founding of a Centre for Robotics and the Department of Industrial 

Engineering in 1985. 

  Other South African educational institutions, including technikons and 

universities of technology,  followed the trend by offering full industrial 

engineering courses. 



SOUTH AFRICAN INDUSTRIAL ENGINEERING APPLICATION STATUS 

 

In South Africa, industrial and production engineers are recognised as No 8 

on the scarce skill list of the DHET.  

In order to analyse this scarcity, the nature and application of current 

industrial engineers in South Africa need to be understood.  



                          IE University Studies and Qualifications 

 

The institution where IE’s received their qualifications are one of the 

following: 

• Academic university, sometimes termed traditional university (e.g. 

University of Pretoria, Wits University, Stellenbosch University, North-

West University Potchefstroom Campus); 

• Comprehensive university (e.g. University of Johannesburg (UJ), 

Nelson Mandela Metropolitan University (NMMU); 

• Technical university (e.g. TUT, CPUT);  

• Foreign university (situated outside the borders of South Africa). 



 

             The SAIIE member database shows that the majority of IEs  
    were  historically sourced from an academic university  -  Figure 1. 
 

             



 
 
 
 
                        Qualifications as % of total population of IE’s – Figure 2 
 



 
 
 
 

                               Industrial Engineering Employment Sector – Figure 3 

 



 
 
 
 

                                        The 13 largest employers in the SAIIE member data  -  Figure 4. 
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          The future of Industrial Engineering:  University Student Numbers 2016  
           – Figure 5 

 



 
 
 
 
 

                                  The future of Industrial Engineering: Research Trends – Figure 6 

 



 

 

 

SUMMARY (1) 

1. Although ECSA show only 140 registered Professional Industrial  

      Engineers (PR.Eng’s), there are in the order of 4 500 practicing IE practitioners 

       in South Africa, of which 1030 are members of SAIIE. There are also 200 

       student members. 

 

2. There are 216 final year students in the universities and an enrolment of 

       368 first year students. Historically the drop-out rate is 42%. 

 

3. There are 6.5% employed by municipalities with a job related to “electricity 

      and water” and a further 2.9% in agriculture and forestry. We suspect that a  

     small portion of the 9% will be directly involved in water related jobs, i.e. less  

      than 300 practitioners (engineers, technicians, project engineers and 

      planners). 

  



 SUMMARY (2) 

 

4. There will be some IE’s working in this field as consulting engineers 

       (there are no reliable figures available at the moment.) 

 

5.   There should be scope to employ IE engineers and technicians in 

      water related jobs, that will specifically alleviate the shortage in 

      systems development and -support, optimisation of processes and 

      procedures,  project planning and –management and facilities  

      planning. 



 

 

WAY FORWARD 

  

1. There should be a concerted effort to “sell” water related jobs to the IE 

fraternity (both from central government departments and the 

municipalities). 

2. There is an opportunity to offer vocational training for candidate engineers 

and technicians – SAIIE receive requests for same from all over the country, 

but specifically from outlying areas and we will gladly assist to place these 

candidates. 

3. There is always a need for financial support for students, but organisations 

often think in terms of the main stream engineering disciplines only.  

       There should be many job descriptions that will suit the IE engineers and  

       technicians. 

4. There are very few research topics available for final year IE students and 

post graduate work. If you would take a page from the logistics industry, 

you will find that a lot of original research gets done because of the 

familiarity of the industry to the IE students. The same could be the case for 

“water”. 
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