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The Academy of Science of South Africa (ASSAf) was inaugurated in May 1996. It was 
formed in response to the need for an Academy of Science consonant with the dawn of 
democracy in South Africa: activist in its mission of using science and scholarship for the 

benefit of society, with a mandate encompassing all scholarly disciplines that use an 
open-minded and evidence-based approach to build knowledge. ASSAf thus adopted in 
its name the term ‘science’ in the singular as reflecting a common way of enquiring rather 

than an aggregation of different disciplines. Its Members are elected on the basis of a com-
bination of two principal criteria, academic excellence and significant contributions 

to society.

The Parliament of South Africa passed the Academy of Science of South Africa Act (No 67 
of 2001), which came into force on 15 May 2002. This made ASSAf the only academy of 

science in South Africa officially recognised by government and representing the country in 
the international community of science academies and elsewhere.
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FoReWoRD

The Academy of Science of South Africa (ASSAf) is mandated to provide evidence-based 
science advice to government on matters of critical national importance. Postgraduate en-
gineering training and research are of critical importance to the South African economy – 
engineering is widely acknowledged as a key driver of development and innovation. The 
report provides valuable insights into the status and challenges of postgraduate engineering 
training and research in South Africa and sets out a number of recommendations to address 
the challenges. The critical role of postgraduate engineering training and research in position-
ing South Africa in the high-technology manufacturing sector is underscored and the report 
calls on government to develop such a vision, and the higher education sector to support 
such a vision. Some of the key challenges are the low numbers of university staff with PhDs, the 
limited supervisory capacity, the lack of critical mass in some engineering fields and the low 
participation rates of women in postgraduate engineering. Recommendations are made to 
address all these issues.  

The study builds on an earlier Academy study, namely the PhD Study, published in 2010, which 
gave a comprehensive overview of, inter alia, the numbers of doctorates being produced, 
the demographic characteristics, supervisory capacity and how to escalate the production 
across all disciplinary fields. As the field that produced the lowest share of doctorates and the 
field where the utilisation of skills obtained was the lowest of all disciplinary fields, with over 20% 
of those surveyed stating that they rarely or never used the skills obtained in the doctorate in 
the workplace, a follow-up study is relevant. 

The study has followed the traditional Academy consensus study methodology, in which a 
panel of experts, guided by the panel chair, undertakes the study. The advantage of this 
multi-perspective approach based on volunteerism is that it is free of partisan interest. As a 
result, the findings and recommendations are the best considered outcomes in the circum-
stances.

While the report was commissioned by the Department of Science and Technology (DST), it 
will be useful to many other government departments, as well as being of value to the private 
sector.

The members of the study panel, particularly Prof. Roelf Sandenbergh, the panel chairperson, 
and the authors of the report, as well as the staff of the Academy, are acknowledged for the 
valuable work that they have done. The ASSAf Council would like to extend its sincere appre-
ciation to the panel for the service that they have rendered to the Academy. Funding from 
the DST is also hereby acknowledged.   

Prof. Jonathan Jansen
President: Academy of Science of South Africa
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eXeCUTIVe SUMMARY

The aim of this study is to document and assess the status of postgraduate research training 
in engineering in South Africa with respect to possible systemic challenges or shortcomings. 
The study was undertaken for the Department of Science and Technology (DST) by an eight-
member panel appointed by the Academy of Science of South Africa (ASSAf) Council.  

The report commences with a situational analysis that highlights South Africa’s young and 
growing population, an industrial sector producing mainly low to medium-technology prod-
ucts, a respected tertiary education system and a government that is supporting science and 
technology. It further stresses the need for economic growth and international competitive-
ness to address the problems of poverty and unemployment, concluding that postgraduate 
training in engineering and active participation in research and development could play a 
key role in positioning South Africa as an attractive destination for participation in the global 
manufacturing enterprise. The need for South Africa to transition to high-technology manu-
facturing is emphasised. 

Chapter 2 describes the engineering landscape at South African Higher education Institutions 
(HeIs), noting that there are 14 HeIs offering postgraduate engineering qualifications, of which 
eight are historically white universities, five are universities of technology, with the University of 
South Africa (Unisa) bringing the total to 14. The range of course offerings across the institu-
tions is described and the number of staff with PhDs per speciality is documented. Fields with 
the highest number of PhD-qualified staff are Chemical, Civil, electrical and electronic, and 
Mechanical and Mechatronic engineering. The vulnerability of some fields in terms of super-
visory capacity is portrayed by the low numbers of staff with PhDs – 50% of the fields have less 
than 20 staff members across the entire country. Research groups at each institution are also 
summarised – the large number is noted. For example, the University of Cape Town (UCT) has 
32 research groups in the faculty of engineering. Many of the research groups at the various 
institutions are multidisciplinary and exist across disciplinary boundaries and departments, yet 
only a few are inter-institutional in nature. There is only one formal DST-National Research 
Foundation (nRF) Centre of excellence (Coe) in Catalysis, which is hosted at the UCT but is 
spread across six HeIs and two science councils. There are three DST Centres of Competence, 
viz. HySA Catalyst, co-hosted by UCT and Mintek, HySA Infrastructure, co-hosted by north-
West University (nWU) and the Council for Scientific and Industrial Research (CSIR) and HySA 
Systems co-hosted by the University of the Western Cape (UWC) and the South African Insti-
tute for Advanced Materials Chemistry (SAIAMC). 

Chapter 3 presents an analysis of enrolment and graduation trends of engineering students 
for the period 2000 to 2014. The data were disaggregated by the key demographic variables 
of race, gender, age and nationality of students, as well as by university and scientific field. 
Focusing on doctoral graduates, it is noted that there has been a steady increase in the 
number of graduates. The University of the Witwatersrand (Wits), Stellenbosch University (SU) 
and UCT have the most doctoral graduates. African doctoral graduates exhibited the high-
est growth, increasing by 1 575 % between 2000 and 2014. Graduates from African countries 
outside South Africa constituted 3.5% of total engineering doctoral graduates in 2000 and 
grew to 37.5% in 2014. 

The gender dimension of postgraduate engineering training was covered in Chapter 4 em-
phasising the under-representation of women in engineering. Women represent 23% of Mas-
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ters enrolments and 21% of Masters graduates. Comparative figures at the doctoral level 
are18% and 13% (all 2014 statistics). Although there has been a general increase in female 
enrolments and graduations since 2000, the male dominance of the field is evident. Sub-fields 
such as Computer engineering and electrical, electronic and Communication engineering 
display particularly low proportions of women. Further, some sub-fields at doctoral level, for 
example Agricultural/Biological Engineering and BioEngineering, Industrial Engineering and 
Mining and Mineral Engineering, have been exclusively male over the period 2000 – 2014.

Chapter 5 focused on the employability of and demand for postgraduate engineering stu-
dents. A consultative workshop was held with private sector participants to gather inputs on 
this topic and while not statistically representative, served to provide pointers to understanding 
the demand for and employability of engineering postgraduate students by industry. There 
was a general view that postgraduate training was not essential in the workplace and that 
persons with a first degree were more affordable to a company, although it was recognised 
that engineers with a postgraduate qualification have better lateral thinking skills. It is perhaps 
unrealistic to expect an industry focused on short-term returns and subject to severe business 
cycles to provide strong support for postgraduate engineering training. However, a country 
with a vision to be competitive in an ever more technology-intensive environment should 
have a different view. It is the responsibility of government to encourage the development of 
technology-intensive activities and industries to secure future competitiveness and to position 
South Africa to deal not only with present realities, but also to provide a vision that addresses 
the needs of future generations. Postgraduate engineering training is pivotal in this regard.  

Chapter 6 benchmarked South Africa against eight comparator countries (brazil, Russia, In-
dia, China, Germany, Republic of Korea, Malaysia and Mexico) in terms of efficiency and ef-
fectiveness of postgraduate engineering training. South Africa scored relatively poorly across 
almost all measures. For example, South Africa has the lowest gross tertiary enrolment rate 
(19%), the lowest proportion of engineers as a per cent of overall doctoral students and the 
lowest doctoral completion rate (58% and 52% for engineering). Masters completion rates are 
relatively good, at 87% overall and 77% for engineering. South Africa compares reasonably 
well with the other countries in terms of proportion of academics with doctoral degrees and 
doctoral student to staff ratio, but has the lowest absolute (0.8% of gross domestic product 
(GDP)) and relative (12% of total expenditure on education) expenditure on tertiary educa-
tion of the comparator countries.

In terms of effectiveness, the highest demand for engineers seems to be in the Electrical, 
electronic and Telecommunications engineering; Civil engineering; and Mining engineering 
fields. The supply profile does not match the demand profile in all areas. However, there is a 
demand for (and shortage of) engineers in all engineering fields, based on very low engineer 
unemployment rates. South Africa ranks relatively poorly in terms of the World economic Fo-
rum’s Higher education & Training Score and has the lowest number of engineering graduates 
per million population (265) across the comparator countries.

The final chapter presented a set of ten recommendations divided according to themes as 
indicated below.

Institutional Landscape 

Recommendation 1: The creation of new postgraduate engineering programmes at addi-
tional institutions is not currently supported. Existing postgraduate programmes should rather 
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be strengthened and supported taking due consideration of the scarce resources, both hu-
man and physical, in South Africa.  

Research Foci

Recommendation 2: Strengthen inter-institutional collaboration among HeIs and also national 
institutions in order to improve critical mass and avoid potentially wasteful duplications.  Post-
graduate education and training is directly linked to research foci and strengths at the various 
institutions. There are a large number of research groups at individual institutions, yet only a 
few are inter-institutional in nature.

Recommendation 3: An evaluation of the research productivity of engineering research 
groups in terms of critical mass, postgraduate student output, peer-reviewed publication out-
puts and patents, as well as their alignment with the imperatives of the National Development 
Plan (NDP) should be undertaken to guide future investments from the DST. 

Women in Engineering

Recommendation 4: Promote the involvement of women in postgraduate engineering pro-
grammes to ensure inclusivity and full utilisation of the entire population’s skills.

Supervisory Capacity

A major constraint to increasing the number of postgraduate engineering graduates is the 
lack of supervisory capacity at the HeIs. The numbers of staff with PhDs are relatively low, 
both in terms of absolute numbers and proportions, although comparing favourably with in-
ternational comparator countries. The aim should be to only appoint permanent teaching 
staff with PhDs, but this will not be realistically achievable in the foreseeable future. The reality 
is that there is a serious shortage of highly qualified staff in most engineering disciplines and 
measures to correct this should be considered by making academic careers in engineering 
more attractive with commensurately higher requirements in terms of qualifications. The sec-
tor could also benefit from greater internationalisation by relaxing immigration requirements 
for highly qualified individuals and by retaining foreign PhD graduates after qualifying for up 
to an initial seven years, as is suggested in the nDP 2030 (nPC, 2011).

A fair proportion of the Masters degrees awarded in engineering focus on specialisations 
rather than being research-focused. Such courses are contributing significantly to the upskill-
ing of industry practitioners, but place further demands on a relatively small pool of expert 
lecturers. Industry should be encouraged to partner with universities to also contribute to the 
maintenance of such expertise and the creation of new knowledge by sponsoring research-
focused activities. Cooperative Coes supported by government, industry and universities may 
service the specialised needs of industry while also being available for research and teaching 
activities.

If the number of engineering postgraduates is to be scaled up, then it cannot be ‘business as 
usual’ and a major shift in current practices is needed. Further, not only is there a constraint 
in terms of human capacity, but equipment constraints can often exacerbate the problem. 
Solutions are not straightforward as there is little evidence of capacity in the science councils 
or the private sector to assist with supervisory responsibilities.  
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Finally, in recognition of the view expressed in the nDP that South Africa should become more 
innovative with an expanding higher education system facilitating the shift of the country to 
a more knowledge-intensive economy, it is imperative to increase the proportion of staff with 
postgraduate degrees, especially PhDs. 

Recommendation 5: Investigate ways to make academic careers in engineering disciplines 
more attractive by aligning remuneration and benefits, facilities and support with that offered 
in government and the private sector. 

Recommendation 6: Increase the internationalisation of engineering education by relaxing 
immigration requirements and encouraging international PhD graduates to stay on in post-
doctoral and teaching staff positions.

Recommendation 7: Take urgent steps to increase the number and proportion of university 
engineering staff with PhDs, while simultaneously addressing the need for a demographic shift 
from a predominantly white male cohort to a more representative faculty.

Partnership with Government and the Private Sector

Training and education in engineering is best done in cooperation with a range of partners to 
promote alignment of programmes with industry needs, and cooperation and support to de-
velop multipurpose facilities and create opportunities for practical training. The range of part-
ners should comprise selected government departments, the private sector, as represented 
in various employer/industry bodies, selected state-owned enterprises, and the universities 
with postgraduate engineering programmes. 

Recommendation 8: Develop strategies for the reindustrialisation of South Africa and use the 
planning and implementation of such strategies as vehicles to stimulate a common vision 
and cooperation between government, industry and engineering educators and institutions.

20
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Vision for Postgraduate Engineering

A perspective on postgraduate engineering training and research is inextricably linked to 
the vision of South Africa in terms of its regional and global positioning and competitiveness. 
The development and promotion of such a vision is primarily the responsibility of government. 
South Africa is not well positioned to be competitive in low-technology industries and should 
rather focus on high-technology manufacturing and service industries. A well-educated 
workforce, with the majority of the graduates at bachelors level but with significant numbers 
at postgraduate level will be required to support such a transition. The reticence of indus-
try, which is presently predominantly positioned at the low to medium-technology levels to 
support the growth of postgraduate education is understandable. Further, as was shown by 
workshop participants in this study, the profit motive of industry is paramount and engineers 
with postgraduate qualifications are viewed as unaffordable and unnecessary. A longer term 
view that positions South Africa for future high-technology industries and underscores the val-
ue of postgraduate qualifications should be promoted. The mechanism to develop this vision 
to position South Africa as a high-technology country should be the joint responsibility of the 
DST and the Department of Trade and Industry (the dti). A high-level indaba between the two 
departments should be convened. 

Technology is changing rapidly and it is not good practice to match education and training 
with current perceived needs for the near future. The focus should rather be on developing 
and equipping students to function well in a rapidly changing technological environment.    

Recommendation 9:  Government must take the initiative to develop a vision and implemen-
tation plan for postgraduate engineering training and education that positions South Africa 
to be competitive in high-technology manufacturing and service industries. 

Recommendation 10: HeIs must support the transition to high-technology manufacturing 
through their postgraduate degree programmes.

21
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1  CHAPTeR 1: InTRoDUCTIon

1.1 Background to the Study

ASSAf was tasked by the DST to undertake this study on the State of Postgraduate Research 
Training in Engineering in South Africa. As a nationally recognised body which provides evi-
dence-based advice to government on critical national issues and the body that holds the 
Membership of the prominent scholars in the country, the Academy is able to draw on the ex-
pertise of a large number of people who serve in a voluntary capacity to contribute towards 
the objectives of the study. 

The study brief and specific objectives of this study are presented in box 1.1.

Box 1.1: Study Brief

The aim of this study is to document and assess the status of postgraduate research train-
ing in engineering in South Africa with respect to possible systemic challenges or short-
comings.

Key questions 
1  Are there any systemic challenges around the research training of Masters and doc-

toral engineers in South Africa with respect to demographics (race, gender, age and 
nationality)?

2   What is the content and focus of research training at Masters and doctoral level?
3  What is the efficiency and effectiveness of postgraduate engineering training in South 

Africa in comparison to a basket of other countries?
4  How do the numbers of Masters and doctoral graduates compare with the demand in 

the sector?
5  What is the higher education system’s capacity to train doctoral engineering students 

in the short to medium term?
6  Is there a need or not for the DST to promote certain aspects of research training in 

engineering?

 
1.2 Approach and Methodology

The study proposal was approved by the executive Committee of the ASSAf Council on 11 
January 2016 and the eight-member panel chaired by Professor Tshilidzi Marwala was ap-
pointed. The full membership of the panel is presented in Table 1.1 and membership biogra-
phies in Appendix A.

Table 1.1: Composition of the study panel

Name Affiliation

Prof. Tshilidzi Marwala (Chair) University of Johannesburg (UJ)

Prof. Sue Harrison University of Cape Town (UCT)
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Prof. Bohua Sun1 Cape Peninsula University of Technology (CPUT)

Prof. Tania Douglas UCT

Prof. Cristina Trois University of KwaZulu-natal (UKZn)

Prof. bea lacquet University of the Witwatersrand (Wits)

Prof. Deresh Ramjugernath UKZn

Prof. Chabani Manganyi University of Pretoria (UP)

Prof. Roelf Sandenbergh2 UP

1 Resigned from the panel in July 2016.
2  Replaced Prof. Marwala as chair in August 2017 after Prof. Marwala’s resignation from the panel.

The study was overseen by a DST Steering Committee comprising Prof. ester Akinlabi (UJ), Ms 
Allyson lawless (South African Institution of Civil engineering (SAICe)), Dr Khwezi Mzilikazi (nRF), 
Mr beeuwen Gerryts (DST),  Dr engela van Staden (Department of Higher education and Train-
ing (DHeT)) and Dr Ramatsemela Masango (Mzesi), which provided useful feedback to the 
panel. The panel held two consultative workshops, one on the Gender Dimension of Post-
graduate Engineering on 28 March 2017 and another on Assessing the Employability of and 
Demand for Postgraduate Engineering Students on 20 April 2017. The panel commissioned 
the Centre for Research on evaluation, Science and Technology (CReST) at SU to provide rel-
evant statistics on the status of postgraduate research training.  

The final draft report was submitted for peer review in April 2018. Following peer review by ex-
perts, namely, Dr CJ Fauconnier, exxaro Resources limited, South Africa; Prof. Daniel Mireku-Gy-
imah of the University of Mines and Technology, Tarkwa, Ghana; and Prof. John Carter, Univer-
sity of newcastle, Australia, the panel finalised the report and submitted it to the ASSAf Council 
for approval. The ASSAf Council approved its publication at a Council meeting on 25 July 2018. 
The report was presented at a consultative workshop arranged by the DST on 7 August 2018.

1.3 National Context

South Africa has a young and growing population, an industrial sector producing mainly low to 
medium-technology products, a respected tertiary education system and a government that is 
supporting science and technology. The realities of low economic growth, high unemployment 
and fierce international competition dictate the pro-active development of strategies and poli-
cies to create an environment conducive to growth and competitiveness. Globalisation, driven 
by the ready movement of people, goods and information, has increased competition sig-
nificantly. Unprecedented international consolidation of major industries, driven by the benefits 
of economies of scale in research and development (R&D), production, marketing and post-
sale services, has created powerful global system integration with extended supply chains. This 
consolidation is causing a cascade effect with fewer global partner suppliers with major R&D 
activities located in developed countries dictating technologies, methods and specifications to 
distributed manufacturing facilities placed in cost-competitive locations (Nolan et al., 2008). The 
efficiencies of these systems are such that it is seldom economically viable to function outside of 
these networks but participation requires an outward-looking mindset and a drive to be interna-
tionally competitive. Postgraduate training in engineering and active participation in R&D is by 
nature more outward looking and could contribute significantly to positioning South Africa as 
an attractive destination for participation in the global manufacturing enterprise.
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Industrialisation is accepted as the way nations grow by shifting production from low-value un-
sophisticated low-technology goods to that of more complex and sophisticated high-value 
products and services as exemplified by the growth of Asian economies. South Africa has to re-
verse the recent trend of de-industrialisation in which the contribution of manufacturing to gross 
domestic product (GDP) dropped from 20% in 1994 to 14% in 2008, and 12% in 2016 (CCReD, 
2017) to ensure that we do not lose the critical mass required to sustain such industrial produc-
tion. The World bank (2017) noted that in 2016, South Africa produced 6% less than in 2007, with 
the same economic resources in terms of  natural resources, capital and labour, and ascribed 
this decrease in productivity to insufficient innovation efforts of private firms, in absolute terms, 
as well as in comparison with peers. 

South Africa is not cost competitive in low and medium-technology manufacturing environ-
ments due to relatively high wage levels, but companies focusing on R&D, new technologies 
and the design and development of manufacturing processes have done relatively well (Bell 
et al., 2017).  South Africa is well placed to increase productivity significantly if people presently 
employed in low-productivity environments could be upskilled and a favourable environment 
for higher technology industries is created. Reversing this trend will however not be easy as the 
premature de-industrialisation of the country has to some extent destroyed the critical mass of 
skills and expertise required to sustain such developments.

South Africa is presently still regarded as a relatively attractive destination for manufacturing as 
indicated by its 27th position, bracketed by belgium and Italy, in the most recent Global Manu-
facturing Competitiveness Index (Deloitte, 2017). Chief executive officers (Ceos) of manufac-
turing entities indicated in this survey that higher value, advanced manufacturing will drive 
future competitiveness. They ranked as highly probable contributions to competitiveness of 
technology drivers, such as predictive analytics, smart connected products (Internet of Things 
(IoT)), advanced materials, smart factories, digital design, simulation, and integration, high-
performance computing, advanced robotics, additive manufacturing (3D printing), open 
source design and augmented reality. They also ranked talent, cost competitiveness, work-
force productivity, supplier network, legal and regulatory system, and education infrastruc-
ture, in this order, as the most important drivers of global manufacturing competitiveness. No 
country is ranked top in all these indicators, but the overall competitiveness is rather driven 
by excellence in some and mitigation of others. Germany is, for instance, ranked highest in 
talent, physical infrastructure and legal environment, the United States of America (USA) in 
innovation policy and infrastructure, and energy policy, while China leads in cost competi-
tiveness. 

The manufacturing competitiveness of countries is fluid and the competition fierce to be an 
attractive destination for manufacturing activities to serve as economic drivers and as a plat-
form for the further development of competencies. Countries position themselves by building 
on strengths and addressing constraints with initiatives such as increased spending on R&D, 
and making tax credits for research spending permanent (e.g. USA); ‘Industry 4.0’, develop-
ment of artificial intelligence, machine learning, sensors, advanced robots and automation 
(e.g. Germany); human resource and research and development to support higher value 
advanced technology manufacturing (e.g. China); skills and manufacturing development 
through programmes such as ‘Skill India’, ‘Make in India’ (e.g. India); and increased spending 
on R&D (e.g. Brazil). South Africa should do more to increase its attractiveness as a manufac-
turing destination.

Talent has remained a top driver of competiveness, with Germany’s historical strength in key 
industries and its dual system of vocational training likely contributors to its top ranking. It is 
notable that Germany recorded a stronger growth in science, technology, engineering and 
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mathematics (STeM) graduates (2.7x) than China (2.5x), India (2.1x), and the USA (1.4x) over 
the decade ending in 2013 (Deloitte, 2017). Sheer numbers may, however, be misleading 
with indications that many of the graduates produced in China and India are ill equipped for 
the workplace and South Africa should endeavour to avoid this. A deep commitment to the 
continued support of strong, integrated and practical education infrastructure is advised as 
critical for developing countries to improve their competitiveness on talent. The quality and 
availability of highly skilled workers are viewed as determinants of the ability to shift towards 
innovation and advanced manufacturing.

South Africa has significant strengths in academic and public research institutions with signifi-
cant international cooperation and relatively high citation impact. R&D spending has how-
ever significantly declined over the past decade, mainly due to the declining contribution 
from the private sector, and at 0.73% of GDP (2014) is the lowest of the brazil, Russia, India, 
China and South Africa (bRICS) countries. Most locally produced goods fall in the medium-
technology category with most companies lacking an outward orientation and with only four 
per cent of South African firms investing in research and development. It is thus not surprising 
that South Africa’s high-technology exports are small relative to its competitors (World bank, 
2017).

South Africa has significant potential to improve its high-technology capabilities through the 
strengthening of its innovation system with the quality of its higher education and research 
institutions concentrated and interconnected in the large metros providing a sound basis 
for such an initiative (World bank, 2017). The World bank also recommends that partnerships 
between academic institutions and private companies be fostered to leverage existing re-
search capacities and access to research equipment through the creation of centres of ex-
cellence and encouraging collaborative research programmes. Although participation by 
South African companies in R&D is relatively low at a four per cent participation rate, the rate 
of return on such investment is relatively high by international standards, ranging from 118 to 
294% depending on the specifications used. 

It is obvious that initiatives to improve the competitiveness of South Africa will be strengthened 
by significant postgraduate research programmes and capacity building at a postgraduate 
level in engineering faculties. Such initiatives could also contribute to reversing the net outflow 
of professionals from South Africa and also attract international talent as researchers, students 
and supervisors. Such an ecosystem should also favour the growth of smaller firms with higher 
productivity, as measured in value added per worker, by providing opportunities for young 
graduates to participate in the development and commercialisation of new products and 
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services. The South African nDP 2030 (national Planning Commission, 2012) recognises that 
South Africa should continue to contribute to global scientific and technological advance-
ment and become more innovative with an expanding higher education system facilitating 
the shift of the country to a more knowledge-intensive economy. The plan advocates a wider 
system of innovation linking universities, science councils, and other R&D entities. It also rec-
ognises that to be more competitive internationally the percentage of staff with PhD degrees 
should be increased significantly.

Internationally the framework, shape and size of training in tertiary education varies signifi-
cantly and typically reflects historic foundations adapted in response to the pressures ex-
erted and opportunities offered by globilisation. Tertiary education systems in most industri-
alised countries grew significantly in the twentieth century, typically accompanied by efforts 
to stimulate education in the STeM disciplines. Significant differences exist in the form and 
shape of tertiary education, and also specifically in the engineering disciplines, in developed 
countries such as the USA, United Kingdom (UK), France and Germany (oeCD, 2008). Most 
countries moved from a relatively differentiated system in engineering education to a more 
unitary approach as for example in the UK. The pressures of a globalised and knowledge and 
technology-intensive environment with demands for greater contributions by universities in 
discovery and innovation, as well as applicability and affordability, led to the allocation of 
research funding on a merit-based system in the UK which resulted in the allocation of 80% of 
research funding to 32 out of 170 institutions serving 30% of the students and producing 40% 
of the graduates (oeCD, 2008). In the USA the differentiation is also very significant with only 
about 200 out of 6 000 tertiary institutions being regarded as research universities. Germany 
has long resisted this trend and is indeed typically admired for its uniform but dual system of 
Fachhochschüle and universities, but has also launched its own ‘Excellence Initiative’ to foster 
centres of excellence with potentially high international rankings (oeCD, 2008). overall there 
is a greater realisation that a differentiated system of engineering education offers the best 
possibility of close alignment with industry and student success, with excellence variously de-
fined but demanded at all levels.  

South African tertiary education in engineering has broadly followed the international trends 
as indicated above in response to both domestic and international challenges. South Africa 
has recently evolved from a relatively low-cost low to medium-technology destination to an 
uncompetitive high-cost destination in this sector leading to de-industrialisation. South Africa 
needs to move rapidly to higher technology manufacturing and the tertiary education sector 
has a crucial role to play to facilitate and support this transition. 
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2  CHAPTeR 2: enGIneeRInG 
 lAnDSCAPe AT SoUTH AFRICAn   
 HIGHeR eDUCATIon InSTITUTIonS

2.1 Introduction

South Africa has 14 HeIs offering postgraduate engineering qualifications, of which eight are 
historically white universities (HWUs) and five are universities of technology. The remaining one 
is Unisa. (Table 2.1). 

Table 2.1: South African HEIs with engineering schools/faculties

CATEGORY INSTITUTION1 COLLEGE/FACULTY/SCHOOL

Universities with 
engineering faculties

nMU School of Engineering
nWU Faculty of engineering
SU Faculty of engineering
UCT Faculty of engineering and the built 

Environment
UJ Faculty of engineering and the built 

Environment
UKZn College of Agriculture, engineering and 

Science
UP Faculty of engineering, built environment and In-

formation Technology
Wits Faculty of engineering and the built 

Environment

Universities of technology

CPUT Faculty of engineering

CUT Faculty of engineering and Information Technol-
ogy

DUT Faculty of engineering and the built 
Environment

TUT Faculty of engineering and the built 
Environment

VUT Faculty of engineering and Technology

Other Unisa College of Science, engineering and 
Technology

2.2 Institutional Specialities

Institutional specialities are summarised in Tables 2.2 and 2.3, with full details of degrees of-
fered and whether coursework or research, full-time or part-time given in Appendix b. The field 
names differ across institutions, with some combining fields and some offering a particular field 
as a component of a broader degree, rather than as a separate degree. The summary tables 
have attempted to capture all the specialities, but precise details of the degrees offered are 
in Appendix b. All HeIs were invited to verify the information contained in Appendix b. At the 
time of finalising this report, only nWU, CPUT, UP and Wits had provided input. 
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electrical and Mechanical engineering are offered at all universities, and Chemical and Civil 
engineering at all, except nelson Mandela University (nMU) and nWU, respectively (Table 
2.2).  UCT, UP and Wits have the widest range of course offerings, many of which are only of-
fered at a single institution, e.g. Aeronautical Engineering and Environmental Engineering at 
Wits, bioengineering, and Technology and Innovation Management engineering at UP, and 
Geomatics, Radar, Sustainable energy engineering, Transport Studies and Water Quality engi-
neering at UCT. The only university offering bioresources engineering is UKZn and SU is the only 
one focused on Smart Grid Technology. nuclear engineering is offered at both UCT and nWU. 

The postgraduate degree offerings at the universities of technology are more restricted, with 
Chemical engineering, Civil engineering and Industrial and Systems engineering offered at all, 
most offering Mechanical Engineering and Electrical Engineering, and Electronic Engineering 
at only Durban University of Technology (DUT) and Vaal University of Technology (VUT) (Table 
2.3).  

Some of the universities (e.g. UCT and SU) offer postgraduate diplomas, details of which are 
given in Appendix B. 

Table 2.2:  Postgraduate degree course offerings as a function of engineering field at universities 

FIELD INSTITUTION
UCT UJ UKZN NMU NWU UP SU Wits

Aeronautical Engineering X
Bioengineering X
Biomedical Engineering X X
Bioresources Engineering X
Chemical Engineering X X X X X X X
Civil Engineering X X X X X X X
Computer Systems 
Engineering

X X X

Control Engineering X
Electrical Engineering X X X X X X X X
Electronic Engineering X X X X X
Engineering Management X X X X
Environmental 
Engineering

X

Geomatics X
Geotechnical Engineering X X X
Industrial and Systems Engi-
neering

X X X X X

Information and Software 
Engineering

X

Materials Engineering X X
Mechanical Engineering X X X X X X X X
Mechatronics Engineering X X
Metallurgical Engineering X X X X
Microelectronic 
Engineering

X

Mineral Engineering X X
Mining Engineering X X X
Nuclear Engineering X X
Power Engineering X
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2 no details available for CUT.

Project Management X X
Radar X
Smart Grid Technology X
Software Engineering X
Structural Engineering X X X
Sustainable Energy 
Engineering

X

Technology and 
Innovation Management 

X

Telecommunications X X
Transport Studies X
Water Quality Engineering X
Water Utilisation X X

Table 2.3:  Postgraduate degree course offerings as a function of engineering field at universities of tech-
nology and Unisa2

FIELD INSTITUTION
CPUT DUT TUT VUT UNISA

Chemical Engineering X X X X X
Civil Engineering X X X X
Electrical Engineering X X X X
Electronic Engineering X X
Engineering Management X
Industrial and Systems Engineering X X X X
Materials Engineering X
Mechanical Engineering X X X
Metallurgical Engineering X X
Polymer Engineering x

2.3 Staff Profiles 

The number of instructional/research staff with PhDs at South African universities as a function 
of engineering field is presented in Table 2.4, giving an idea of supervisory capacity. The fields 
with the highest number of staff with PhDs are Chemical engineering, Civil engineering, electri-
cal and Electronic Engineering, and Mechanical and Mechatronic Engineering. The vulner-
ability of some fields in terms of supervisory capacity is portrayed by the low numbers of staff 
with PhDs – 50% of the fields have less than 20 staff across the entire country. Clearly this is an 
unhealthy situation and if South Africa is to become a more innovative society as envisioned 
in the NDP, and also reverse the de-industrialisation trend, then the number and proportion of 
staff with PhDs needs to increase significantly.

FIELD INSTITUTION
UCT UJ UKZN NMU NWU UP SU Wits
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Table 2.4:  Number of instructional/research staff with PhDs at South African HEIs in 2014 (HEMIS data from 
DHET)

Engineering field Number of instructional/
research staff with PhDs

Aerospace, Aeronautical and Astronautical Engineering 22
Agricultural/Biological Engineering and Bioengineering 19
Biomedical/Medical Engineering 12
Chemical engineering 178
Civil engineering 178
Civil engineering, General 75
Civil engineering, other 21
Computer engineering 33
Computer engineering General 21
Computer Hardware engineering 9
Computer Software engineering 10
Computer engineering, other 3
Construction engineering 5
electrical, electronics and Communications engineering 231
Engineering Mechanics 13
Engineering Physics 4
Engineering Science 9 
environmental/environmental Health engineering 18
Geological/Geophysical engineering 6
Geotechnical engineering 9
Industrial Engineering 61
Manufacturing Engineering 7
Materials Engineering 25
Materials Science 4
Mechanical and Mechatronic Engineering 190
Mechanical Engineering 110
Mechatronic Engineering 14
Mechanical and Mechatronic Engineering, Other 66
Metallurgical Engineering 51
Mining and Mineral Engineering 24
Nuclear Engineering 7
Operations Research 20
Polymer/Plastics Engineering 2
Structural Engineering 25
Surveying Engineering 15
Systems Engineering 16
Textile Sciences and Engineering 3
Transportation and Highway engineering 16
Water Resources engineering 32
Engineering, Other 23



33

The number of staff with a PhD as a function of institution is presented in Table 2.5.

Table 2.5: Number of staff with PhD per institution (2014) (HEMIS data from DHET)

Universities with engineering faculties

UCT 140
UJ 78
UKZn 65
nMU 18
nWU 44
UP 96
SU 86
Wits 99

Universities of technology

CPUT 40
CUT 19
DUT 85
TUT 28
VUT 36

Other Unisa 41

The demographics of staff at the HeIs as extracted from the institutions’ websites, where avail-
able (February 2018), are presented in Appendix C. Staff are overwhelmingly white and male. 

2.4 Research Centres

A large number of engineering research groups exist at the various HeIs, giving an indication 
of engineering research foci and likely areas of postgraduate engineering training in South 
Africa. There is no consistency in naming convention, with the groupings being called groups, 
centres, units or institutes. The full list, with a brief description of each grouping, as derived 
from the institution’s website, is given in Appendix D. HeIs were invited to verify the information 
provided in Appendix D. At the time of finalising this report, responses had only been received 
from four HeIs, viz. CPUT, nWU, UP and Wits. 

There is a large number of research groups, with UCT having 32, UP 21 and Wits 31. Yet there 
is only one formal DST-nRF Coe in Catalysis, which is hosted at UCT but is spread across six HeIs 
and two science councils. There are three DST Centres of Competence, viz. HySA Catalyst, 
co-hosted by the UCT and Mintek, HySA Infrastructure, co-hosted by nWU and the CSIR and 
HySA Systems co-hosted by the UWC and SAIAMC.

Many of the research groups are multidisciplinary, existing across departments in an institu-
tion. Only relatively few are inter-institutional, indicating that there are certainly opportunities 
to strengthen inter-institutional collaboration so as to improve critical mass and avoid duplica-
tions. 

Most of the research groups appear to have arisen as bottom-up initiatives, are small and are 
tied to research interests of individuals. There are a few that have arisen as a result of a clear 
policy directive from the DST, e.g. HySA and energy efficiency. 

Many of the research groups have strong links with industry, some even taking their names. It 
is assumed that private sector funding is critical in such cases. Very few mention funding from 
the Technology Innovation Agency (TIA), perhaps indicative of a low focus on innovation in 
engineering departments in South Africa, or at the very least, a finding that deserves further 
interrogation. 
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2.5 Research Chairs

Research chairs in engineering fields, viz. South African Research Chairs Initiative (SARChI), 
are spread across many institutions, with four at UCT, three each at UP and Wits, two at nWU 
and one each at SU, Tshwane University of Technology (TUT), Central University of Technology 
(CUT), UKZn and CPUT (Table 2.6). In addition, there are a number of research chairs in Chemi-
cal Sciences, some of which have a strong engineering link, for example, those on Coal Re-
search, Advanced Macromolecular Architectures, Water Quality and Wastewater Manage-
ment, Development and optimisation of Wastewater Treatment Technology for Developing 
Economies, and Acid Mine Drainage Treatment (Table 2.7). 

Full details of the focus areas of the research chairs are given in Appendix e. HeIs were given 
an opportunity to verify information contained in Appendix e. At the time of finalising this re-
port, only nWU, CPUT,UP and Wits had responded. 

Table 2.6: Engineering research chairs at South African HEIs

Name of Research Chair Host 
Institution

Name of 
Chair Holder

Tier 
Level

Status

1 Advanced Sensor Networks UP A S Alfa 1 Operating
2 Nuclear Engineering nWU J Du Toit 1 Operating 
3 Reaction Engineering UP J De  Wilde 2 Not operating
4 Enabled Environments for Assisted Living TUT K Djouani   2 Operating
5 Clean Coal Technology Wits R Falcon 1 Operating
6 Innovative Small Satellite Technology and 

Applications for Africa
CPUT n G Fitz-Coy 2 Operating

7 Bioprocess Engineering UCT S T l Harrison 1 Operating
8 Minerals beneficiation UCT D Bradshaw 1 Operating
9 Sustainable Process Engineering Wits T Majozi 1 Operating
10 Industrial Computational Fluid Dynamics UCT A G Malan 2 Operating
11 Carbon Technology & Material UP N I Manyala 1 Operating
12 biofuels and other Clean Alternative Fuels nWU S Marx 2 Operating
13 Hydrometallurgy and Sustainable 

Development
Wits S Ndlovu 2 Not operating

14 Fluorine Process engineering & Separations 
Technology

UKZn D Ramjugernath 1 Operating

15 biofuels and other Clean Alternative Fuels SU W van Zyl 1 Operating
16 Medical Productive Development CUT I Yadroitsau 2 Operating
17 Biomedical Engineering and Innovation UCT T S Douglas 1 Not operating
18 Computational Modelling of Materials Ul P E Ngoepe 1 Operating
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Table 2.7: Chemical Sciences research chairs at South African HEIs

Name of Research Chair Host 
Institution

Name of Chair 
Holder

Tier 
Level

Status

Functional nanostructural Materials SU barbour lJ 1 Operating
Coal Research nWU bunt JR 2 Operating
Fluoro-material Science and Process 
Integration

UP Crouse Pl 2 Operating

Nanotechnology UJ Gupta VK 1 Operating
NanoElectrochemistry and Sensor 
Technology

UWC Iwuoha EI 1 Operating

Advanced Macromolecular 
Architectures

SU Klumperman l 1 Operating

nano-Materials for Catalysis UCT Kooyman P 2 Not operating
Water Quality and Wastewater 
Management

TUT Momba M 2 Operating

bio-inorganic Chemistry Wits Munroe oQ 1 Operating
Medicinal Chemistry and 
Nanotechnology

RU Nyokong T 1 Operating

Nanotechnology UnIZUl Revaprasadu N 2 Operating
Development and Optimisation of 
Wastewater Treatment Technology for 
Developing Economies

DUT Stenstrom TA 1 Operating

Phytomedicine TUT Viljoen AM 1 Operating
Microfluidic bio/Chemical Processing nMU Watts P 2 Operating
Acid Mine Drainage Treatment TUT Wolkersdorfer C 1 Operating
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3  CHAPTeR 3: 
 PoSTGRADUATe STUDenT 
 TRAInInG AT SoUTH AFRICAn 
 HIGHeR eDUCATIon InSTITUTIonS

3.1 Introduction

This chapter is based on the work undertaken by CReST on behalf of ASSAf. The aim was to 
conduct an analysis of enrolment and graduation trends of engineering students based on 
micro-records (i.e. student level). The period covered was between 2000 and 2014 and the 
data were provided by the DHeT. 

The data were disaggregated by the key demographic variables of race, gender, age and 
nationality of students. The data were further disaggregated by university and scientific field. 
Data from the former 36 universities were merged into the current 23 universities. In order to 
be able to examine trends over the proposed period, all the student records of the former 
institutions were mapped to the current university landscape. The scientific fields were based 
on the second level of the Higher education Management Information System (HeMIS) classi-
fication scheme which consists of 20 field classes, corresponding to the 2nd order Classification 
of educational Subject Matter (CeSM) Categories (See Appendix F). 
 
A high-level comparison between the progression and retention rates of Engineering and 
Technological Sciences fields and those of the Physical Sciences was also undertaken.  

3.2 Methodology 

The variables in the individual student records that were selected for analysis are listed in Table 3.1. 
 
Table 3.1: Variables in HEMIS dataset 

529 – Collection year 005 – Qualification type 
011 – Date of birth 012 – Gender 
013 – Race 014 – Nationality 
009 – Qualification commencement date 025 – Qualification requirements status  
026 – CeSM category for first area of specialisation 063 – Institution code 

Details regarding recoding so as to identify unique Masters and doctoral candidates in the 
various fields of engineering are given in Appendix F. 

The results presented in this report, are based on an analysis of 59 043 individual records which 
were specific to students registered for a Masters or doctoral degree between 2000 and 2014. 
The database included biographical information which allowed for an in-depth analysis of 
engineering students by gender, race, nationality (categorised into three broad geographi-
cal locations) and age. 
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 For the purposes of this study, South African HeIs were classified into three categories as shown 
in Table 3.2: First, are the universities with an engineering faculty, as well as a tradition of edu-
cation in engineering; second are the universities of technology, which often have schools in 
which engineering departments are located; and third, there are those universities that do 
not have an engineering faculty and where engineering programmes are located in other 
faculties. Universities in the third category typically have very small enrolments and few gradu-
ates in engineering. For this reason, they are excluded from any further analysis. 
 
Table 3.2: Classification of HEIs 

Higher Education Institution (HEI) Faculty 
Universities with Engineering Faculties
nelson Mandela University School of Engineering
north-West University Faculty of engineering
Stellenbosch University Faculty of engineering
University of Cape Town Faculty of engineering and the built environment
University of Johannesburg Faculty of engineering and the built environment

University of KwaZulu-natal College of Agriculture, engineering and Science 
School of Engineering

University of Pretoria Faculty of engineering, built environment and IT
University of the Witwatersrand Faculty of engineering and the built environment
Universities of Technology
Cape Peninsula University of Technology Faculty of engineering
Central University of Technology Faculty of engineering and Information Technology
Durban University of Technology Faculty of engineering and the built environment
Tshwane University of Technology Faculty of engineering and the built environment
Vaal University of Technology Faculty of engineering & Technology

Universities without Engineering Faculties
University of Fort Hare Faculty of Science & Agriculture

University of South Africa College of Science, engineering and Technology
School of Engineering

University of Venda School of Agriculture
 
3.3 Student Enrolments

 3.3.1 Masters Level

•	  The number of students enrolling for a Masters degree in engineering increased by 250% 
from 1 971 in 2000 to 5 070 in 2014 (Fig. 3.1). Masters enrolments grew by an annual average 
growth rate (AAG) of 6.3% over the period analysed. 
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Figure 3.1: Masters enrolments in engineering for 2000 to 2014.

Field

•	  The two fields with the most enrolments for Masters students are electrical, electronics and 
Communications engineering and Mechanical and Mechatronic engineering (Fig. 3.2).   

•	  There is a steady growth for most fields except Agricultural/biological engineering and bio-
engineering which indicated a negative AAG of -5.3%). 

•	  The fastest growing fields are Metallurgical engineering (12.2%) and Computer engineering 
(11.4%). 

•	  Figure 3.3 shows the enrolment numbers per field. The proportional share of enrolments in 
electrical, electronics and Communications engineering decreased somewhat from 2009 
onwards. The proportional share of enrolments in Mechanical and Mechatronic Engineer-
ing increased after 2010. 
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Figure 3.2: Masters enrolments by the top four engineering fields from 2000 to 2014 (proportional share).
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Industrial Engineering 131 135 152 162 143 130 100 100 122 111 78 141 199 229 274
Mining and Mineral Engineering 86 68 69 75 88 82 60 75 81 115 118 115 123 161 206
Metallurgical Engineering 28 30 39 38 49 63 69 68 66 77 67 95 125 148 155
Computer Engineering 15 13 25 38 48 35 47 50 45 38 95 61 65 68 77
Agricultural/Biological 
Engineering and Bioengineering 38 56 71 74 73 62 37 33 39 51 15 28 33 34 41

MASTERS ENROLMENT BY ENGINEERING FIELD (PROPORTIONAL SHARE) 
FROM 2000 TO 2014

Industrial Engineering Mining and Mineral Engineering

Metallurgical Engineering Computer Engineering

Agricultural/Biological Engineering and Bioengineering

Figure 3.3: Masters enrolments by engineering field (proportional share) from 2000 to 2014. 
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Institution 

•	  Tables 3.3 and 3.4 show Masters enrolments from 2000 to 2014 for universities with engineer-
ing faculties and universities of technology respectively. UP registered the highest number 
of Masters students (946 in 2014) and nMU the smallest number (44 in 2014). 

•	  However, the share of Masters enrolments at UP has decreased from 2004. The share of 
enrolments at UJ has steadily increased, while the share of enrolments at Wits has stayed 
the same throughout the period analysed (Fig. 3.4).  

•	  The three institutions with the highest AAGs over this period are TUT (13.9%), UJ (12.1%) and 
CPUT (12%). VUT and UKZn both experienced negative growth rates of -1.4%. 

Table 3.3: Masters enrolments at universities with engineering faculties from 2000 to 2014

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

UP 513 609 754 803 693 678 640 596 613 720 709 830 884 950 946

WITS 345 376 379 424 475 447 438 430 463 530 545 629 736 820 935

UCT 331 261 299 320 304 352 329 380 381 411 516 685 680 710 804

SU 226 269 299 310 317 307 300 317 366 424 500 581 606 611 673

UJ 87 126 136 132 133 138 141 143 151 182 253 327 380 462 541

nWU 63 76 77 91 37 49 91 143 159 194 207 221 217 217 238

UKZn 238 237 218 271 272 263 235 220 185 286 185 199 207 214 217

nMU 32 27 17 18 22 29 33 28 22 34 48 42 44 47 44

Table 3.4: Masters enrolments at universities of technology from 2000 to 2014
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20
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20
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20
04

20
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20
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20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

TUT 36 41 58 73 93 120 124 109 135 119 169 182 219 226 263

CPUT 35 51 89 82 92 90 117 126 121 137 190 206 219 193 212

DUT 26 33 27 19 27 30 26 36 47 46 40 35 60 68 72

CUT 17 32 27 42 44 43 35 24 29 30 28 27 25 36 38

VUT 22 22 31 30 46 54 54 36 38 23 16 31 22 29 26
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
NWU 3 4 3 3 0 0 4 6 6 6 6 5 5 5 5
SU 11 12 12 12 13 12 12 12 13 13 15 14 14 13 13
UCT 17 12 12 12 12 14 13 15 14 13 15 17 16 15 16
UJ 4 6 6 5 5 5 5 6 6 6 7 8 9 10 11
UKZN 12 11 9 10 11 10 9 8 7 9 5 5 5 5 4
UP 26 28 31 31 27 26 25 23 23 23 21 21 20 20 19
WITS 18 17 16 16 19 17 17 17 17 17 16 16 17 18 18

UNIVERSITIES WITH ENGINEERING FACULTIES MASTERS ENROLMENTS 
PROPORTIONAL SHARE (%) OF ALL MASTERS ENROLMENT 

NWU SU UCT UJ UKZN UP WITS

Figure 3.4:  Universities with engineering faculties Masters enrolments proportional share (%) of all Masters 
enrolments from 2000 to 2014.

Gender 

•	  Although male students continue to dominate enrolments in engineering, recently a slight 
increase in female enrolments has been recorded. Overall, male enrolments increased by 
8.2% while female enrolments grew by 13.4% between 2000 and 2014 (Fig. 3.5 and Table 
3.5). 

•	  The proportional decline in male enrolments overall is mainly due to the rapid growth in 
female enrolments and a decline in male enrolments in the following fields – Agricultural/
biological engineering and bioengineering, Chemical engineering, Computer engineering, 
electrical, electronics and Communications engineering and Industrial engineering. 

•	  The only field which remains relatively unchanged is Civil engineering, with 79% male enrol-
ment in 2000 compared to 78% male enrolment in 2014. 
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Figure 3.5: Male and female enrolments in engineering.
 
Table 3.5: Percentage of male enrolments in engineering for 2000 to 2014

Engineering Field

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

Agricultural/Biological 
Engineering and 
Bioengineering

71% 75% 68% 68% 66% 66% 54% 64% 67% 69% 67% 64% 55% 56% 56%

Chemical engineering 72% 70% 75% 74% 75% 72% 66% 66% 68% 69% 68% 66% 65% 65% 61%

Civil engineering 79% 81% 82% 83% 83% 79% 82% 76% 80% 82% 82% 79% 78% 79% 78%

Computer engineering 93% 92% 92% 89% 96% 91% 94% 90% 89% 82% 86% 80% 82% 85% 86%

Electrical, Electronics and 
Communications 
Engineering

94% 94% 92% 92% 92% 93% 91% 90% 90% 87% 86% 88% 88% 86% 88%

Industrial Engineering 81% 86% 84% 83% 80% 76% 76% 68% 68% 71% 68% 74% 71% 76% 72%
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Age

•	  The average age of Masters students at enrolment has remained steady at 29 years for the 
period analysed. 

Race 

•	  The enrolment by African3 students has grown the fastest (12.9%), followed by enrolments 
by coloured students (11.3%), Indian students (7.2%) and white students (5.2%) (Table 3.6 
and Fig. 3.6).

Table 3.6: Masters enrolment disaggregated by race for 2000 and 2014

African Coloured Indian White
2000 328 73 205 1364
2014 3258 231 437 1805
AAG 13.6% 7.1% 4.8% 1.6% 

. 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Other 1 1 7 7 8 10 8 10 40 93 165 206 239
White 1364 1410 1489 1519 1388 1355 1317 1269 1294 1384 1500 1661 1670 1736 1805
Indian 205 217 256 290 283 277 269 282 272 309 322 386 405 401 437
Coloured 73 82 95 115 119 115 122 111 122 131 143 180 188 191 231
African 328 452 571 691 733 806 862 922 1023 1309 1422 1705 1907 2109 2358
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Figure 3.6: Masters enrolments disaggregated by race.

•	  There is an important underlying aspect to the growth in African students’ enrolment in 
that a relatively large number come from African countries other than South Africa. This is 
discussed further below. 

3  African is defined here as black, including all blacks regardless of country of origin.
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Region

•	  Of all African students enrolled in an engineering Masters degree in 2014, a third came 
from other African countries (Fig. 3.7).

 
 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 

 

AFRICAN MASTERS ENROLMENTS BY REGION OF
ORIGIN FOR 2014
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34%
66%
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Figure 3.7: African Masters enrolments by region of origin for 2014.

•	  Of all enrolled Masters students in engineering, those coming from the rest of Africa (ROA4) 
have increased from 5.4% in 2000 to 19.5% in 2014 (Fig. 3.8). This shift means that the pro-
portion of South African students enrolled in engineering decreased from 91.2% in 2000 to 
78.3% in 2014.  
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Figure 3.8: Masters enrolments by region of origin from 2000 to 2014.
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•	  A similar disaggregation was done for enrolled Masters students for the largest fields (Table 
3.7). Mining and Mineral Engineering attracts the most students from the rest of Africa, fol-
lowed by Chemical engineering. 

Table 3.7: Masters enrolment per field disaggregated by region

RSA ROA RoW

Chemical engineering
2000 (n = 236) 92% 3% 4%
2014 (n = 556) 75% 24% 1%

Electrical, Electronics 
and Communications 
Engineering

2000 (n = 476) 92% 4% 4%

2014 (n = 1051) 76% 21% 3%

Civil engineering
2000 (n = 286) 89% 8% 3%
2014 (n = 699) 75% 22% 3%

Industrial Engineering
2000 (n = 129) 95% 3% 2%
2014 (n = 273) 88% 10% 1%

Mechanical and Me-
chatronic Engineering

2000 (n = 271) 94% 4% 2%
2014 (n = 855) 84% 13% 3%

Mining and Mineral Engi-
neering

2000 (n = 86) 84% 7% 9%
2014 (n = 206) 72% 25% 3%

3.3.2 Doctoral Level

•	  Doctoral enrolments have grown steadily between 2000 and 2014, with 1 412 doctoral stu-
dents enrolled in engineering in 2014 (Fig. 3.9). The AAG for doctoral enrolments for the 
period analysed is 12%. 

•	  There is a notable increase in numbers from 2009/10 onwards. It is likely that this is related 
to the greater awareness about the value of increasing the number of PhDs across all dis-
ciplines to support the knowledge-based economy.
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Figure 3.9: Doctoral enrolments in engineering from 2000 to 2014.
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Field

•	  There has been a steady growth in enrolments in all fields with the exception of Agricul-
tural/Biological Engineering and Bioengineering. 

•	  The field with the highest doctoral enrolments is electrical, electronics and Communica-
tions engineering. The fastest growing field is Metallurgical engineering (30.1%) (Figs. 3.10 
and 3.11). 
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Figure 3.10: Doctoral enrolment by engineering field (top 4) from 2000 to 2014 (proportional share).
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Figure 3.11: Doctoral enrolments by engineering field from 2000 to 2014 (proportional share).

Institution 

•	  The universities (with engineering faculties) with the largest number of doctoral enrolments 
in 2014 are UCT (234), UP (224), SU (206) and Wits (182) (Table 3.8). The universities of tech-
nology with the most enrolments are TUT with 91 enrolments in 2014 and CPUT with 56 
(Table 3.9).  

•	  The institutions with the highest AAGs are UJ (24%); TUT (16.7%); CPUT (15.6%) and UKZn 
(15.2%). VUT experienced negative growth over the time period (-5.3%). 

•	  The majority of universities with engineering faculties (UCT, UP, SU, UJ and UKZn) recorded 
a sharp increase in doctoral enrolments between 2012 and 2014. 

•	  The share of doctoral enrolments at Wits decreased every year between 2000 and 2014 
(Fig. 3.12). 
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Table 3.8: Doctoral enrolments at universities with engineering faculties for 2000 to 2014
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20
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20
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20
14

UCT 89 92 97 105 132 140 134 141 144 135 156 153 168 199 234

UP 76 80 106 120 130 129 127 116 116 117 119 157 174 194 224

SU 75 79 77 70 73 70 71 89 94 104 130 143 180 185 206

WITS 116 109 108 95 108 106 134 136 149 148 142 152 163 181 182

UJ 48 41 58 48 42 49 50 50 38 49 58 71 95 118 136

UKZn 43 51 55 62 71 67 67 63 55 66 68 79 91 108 131

nWU 22 40 52 48 47 38 47 44 40 45 58 67 75 81 92

nMU 2 4 4 6 9 6 5 7 10 13 19 19 21 22 24

Table 3.9: Doctoral enrolments for universities of technology from 2000 to 2014
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20
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20
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TUT 7 9 13 16 26 27 31 36 32 39 58 60 77 79 91

CPUT 6 5 17 21 25 27 33 27 28 35 34 46 51 49 56

DUT 11 7 4 4 5 7 7 11 10 7 12 8 13 14 16

CUT 9 11 9 8 11 15 11 11 9 9 8 10 11 9 11

VUT 5 4 7 7 9 21 11 7 11 7 6 6 3 4 7



50

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
2000
2004
2008
2012

Number of enrolments and proportional share

Ye
ar

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
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proportional share (%) of all doctoral enrolment 
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Figure 3.12:  Universities with engineering faculties: doctoral enrolments proportional share (%) of all doc-
toral enrolments.

Gender 

•	  Doctoral enrolments in engineering remain male-dominated (>80%). Female enrolments 
have, however, grown by 400% between 2000 and 2014 (Fig. 3.13).

•	  There are no clear trends in doctoral enrolments as was the case for Masters enrolments, 
however, Agricultural/Biological Engineering and Bioengineering, Industrial Engineering 
and Mining and Mineral Engineering recorded no female enrolments for the period anal-
ysed (Table 3.10).
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Figure 3.13: Gender distribution of doctoral enrolments for engineering from 2000 to 2014.
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Table 3.10: Percentage of male doctoral enrolments in engineering fields from 2000 to 2014

20
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20
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20
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20
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20
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20
06

20
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20
08

20
09

20
10

20
11

20
12

20
13

20
14

Agricultural/
Biological 
Engineering and 
Bioengineering

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Chemical 
Engineering 77 81 71 71 80 78 76 72 76 73 73 72 71 69 70

Civil engineering 92 91 89 89 86 86 83 84 81 74 73 74 76 77 80

Electrical, Electronics 
and Communica-
tions Engineering

96 93 94 95 89 90 91 89 89 89 91 89 88 87 86

Industrial 
Engineering 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Mechanical and 
Mechatronic 
Engineering

94 92 91 92 90 92 95 92 92 94 91 86 85 88 88

Metallurgical 
Engineering 63 50 74 73 73 74 73 67 67 77 64 67 73 79 81

Mining and 
Mineral Engineering 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Age 

•	  The average age of doctoral enrolments increased from 32.3 years in 2000 to 34.2 years in 
2014. 

Race 
 
•	  Similar to the trends observed with Masters enrolments in engineering, there has been a 

rapid increase in African doctoral enrolments (AAG of 18.8%). enrolments of African stu-
dents grew by 960% between 2000 and 2014 (Table 3.11 and Fig. 3.14). 

•	  Enrolments by coloured students and Indian students also grew steadily by 12% and 11% 
respectively, with enrolments of white students growing the least at 5.4%.  

•	 In 2014, there were more African students enrolled in doctorate studies than white students. 

Table 3.11: Doctoral enrolment disaggregated by race for 2000 and 2014

African Coloured Indian White
2000 57 11 29 412
2014 604 53 114 538
AAG 18.8% 12% 11% 5.4%
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Other 2 1 3 4 3 7 16 21 38 70 103
White 412 415 445 417 442 432 424 411 405 416 438 466 492 516 538
Indian 29 29 39 42 52 59 68 75 62 67 72 80 93 103 114
Coloured 11 13 16 18 27 26 25 23 19 29 36 42 41 50 53
African 57 75 107 133 165 184 208 225 247 255 311 367 463 509 604
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Figure 3.14: Doctoral enrolments disaggregated by race from 2000 to 2014.

Region 

•	  The highest rate of increase was registered by black African students from outside South 
Africa. The share of enrolments of doctoral students in engineering from the rest of Africa 
has increased from 59% in 2000 to 71% in 2014 (Fig. 3.15).  

•	  Considering all doctoral enrolments, South African doctoral enrolments constituted 84% of 
all enrolments in 2000 and decreased to about 55% in 2014 (Fig. 3.16). 

•	  The two fields attracting the most doctoral candidates from Africa are Civil engineering 
and Metallurgical engineering. In both these fields, enrolment from the rest of Africa sur-
passed that from South Africa (Table 3.12). 
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AFRICAN DOCTORAL ENROLMENT DISAGGREGATED 
BY REGION OF ORIGIN FOR 2000

2000 Doctorate A ROA 2000 Doctorate A ROW 2000 Doctorate A South Africa

AFRICAN DOCTORAL ENROLMENT DISAGGREGATED 
BY REGION OF ORIGIN FOR 2014

2014 Doctorate A ROA 2014 Doctorate A ROW 2014 Doctorate A South Africa

39%
59%

2%

28%

1%71%

Figure 3.15: African doctoral enrolment disaggregated by region of origin for 2000 and 2014.
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Figure 3.16: Doctoral enrolments by region of origin for 2000 to 2014.

Table 3.12: Doctoral enrolment per field disaggregated by region

RSA ROA ROW

Chemical engineering
2000 (n = 67) 96% 1% 3%

2014 (n = 225) 56% 36% 8%

Electrical, Electronics 
and Communications 
Engineering

2000 (n = 125) 89% 4% 7%

2014 (n = 361) 52% 39% 9%

Civil engineering
2000 (n = 80) 79% 14% 7%

2014 (n = 1333) 42% 52% 6%

Metallurgical 
Engineering

2000 (n =19) 79% 5% 16%

2014 (n = 58) 40% 57% 3%

Mechanical and 
Mechatronic Engineering

2000 (n = 117) 84% 6% 10%

2014 (n = 255) 65% 28% 7%

Mining and Mineral 
Engineering

2000 (n = 22) 68% 5% 27%

2014 (n = 45) 60% 31% 9%

3.4 Graduates
      
 3.4.1   Masters Graduates

•	  There has been a steady increase in the number of Masters graduates in engineering be-
tween 2000 and 2014, with an AAG of 10% (Fig. 3.17). 
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•	  overall there has been a steady increase in most engineering fields with the exception of 
Mining and Mineral engineering (Figs. 3.18 and 3.19). 
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Figure 3.17: Masters graduates in engineering for 2000 to 2014.
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Figure 3.18: Masters graduates in engineering fields (top 4) for 2000 to 2014 (proportional share).
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Figure 3.19: Masters graduates in engineering fields for 2000 to 2014 (proportional share).

Institution 

•	  SU (210 in 2014) and UP (204 in 2014) consistently had the largest number of Masters stu-
dents graduating in engineering between 2000 and 2014. Wits had 182 Masters graduates 
in 2014 and UCT 155 graduates (Fig. 3.20 and Table 3.13). 

•	  SU also had the highest AAG at 12.7%, followed by UCT at 12.1%, Wits at 11.7% and UP at 
5.5%.  

•	 only SU and UP had higher growth rates in Masters graduates than in Masters enrolments. 
•	  of the universities of technology, TUT had the most graduates in 2014 with 43, while the 

numbers of graduates at CPUT declined to 28 in 2014. CPUT was the only institution which 
had a negative growth rate (Table 3.14). 
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
NWU 4 4 5 6 0 0 6 6 6 8 7 8 7 6 5
SU 12 17 17 16 20 15 19 16 16 16 17 17 18 16 20
UCT 20 11 11 9 10 16 11 18 18 13 16 20 18 17 15
UJ 9 8 7 5 6 5 3 3 5 4 5 6 5 6 8
UKZN 9 10 8 12 6 9 7 6 6 9 5 3 7 5 5
UP 21 21 26 29 29 26 23 25 22 24 22 20 17 22 19
WITS 18 22 19 19 23 22 22 18 17 15 16 15 18 15 17

UNIVERSITIES WITH ENGINEERING FACULTIES MASTERS GRADUATES
PROPORTIONAL SHARE (%) OF ALL MASTERS GRADUATES 

NWU SU UCT UJ UKZN UP WITS

Figure 3.20:  Universities with engineering faculties: Masters graduates as a proportional share (%) of all 
Masters graduates (2000 to 2014).

Table 3.13: Masters graduates at universities with engineering faculties from 2000 to 2014  
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20
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20
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20
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20
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SU 52 71 82 79 101 88 109 82 89 110 111 144 156 149 210
UP 89 86 125 144 150 151 131 132 120 170 147 172 155 209 204

WITS 76 93 92 97 117 129 126 95 91 105 105 135 158 145 182
UCT 85 46 53 45 49 92 63 92 97 90 104 171 159 163 155
UJ 37 35 33 24 33 31 18 18 28 28 32 51 46 60 81

UKZn 38 43 38 58 33 55 40 32 31 64 36 30 58 47 54
nWU 19 18 23 30 1  35 32 31 59 49 66 58 57 57
nMU 13 10 6 5 4 6 12 9 4 4 14 13 13 15 16
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Table 3.14: Masters graduates at universities of technology from 2000 to 2014

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

TUT 4 3 3 4 7 7 18 13 20 19 33 32 34 34 43

CPUT 5 5 14 11 9 17 17 7 19 34 30 37 45 34 28
VUT 1 1 1 5 7 5 2 3 2 11 4 12 10
DUT 2 4 4 1 4 5 4 5 5 2 5 3 6 10
CUT 2 3 4 5 2 3 2 3 2 6 3 4  6 2

Gender 

•	 Male graduates consistently constitute more than 80% of all graduates. 
•	  There is however a steady increase of female graduates towards 2014. Male graduates 

increased by 9.7% while female graduates increased by 11.4% (Fig. 3.21). 
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Figure 3.21: Percentage of male and female Masters graduates in engineering for 2000 to 2014.

Age

•	  Masters graduates’ average age has slightly increased over the period analysed. The av-
erage age at graduation is 30.8 years. 

Race 

•	  Similar to the trend observed in Masters enrolments, there has been a rapid increase in 
African graduates in engineering with an AAG of 12.3% (Fig. 3.22). 

•	  However, there has also been a steady increase in white graduates (5.8%). Coloured and 
Indian graduates have grown by 0.3% and 7.7% respectively.   
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Figure 3.22: Disaggregation of Masters graduates by race.

Region

When disaggregating African graduates, almost half (43% in 2014) of African students were 
not South African (Fig. 3.23). 
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Figure 3.23: African (black) Masters graduates by region of origin for 2000 and 2014.

3.4.2 Doctoral Graduates

•	  There has been a steady growth in doctoral graduates for the time period 2000 to 2014 
with an AAG of 8.2% (Fig. 3.24). 

•	  Disaggregated data by field also shows a steady increase in the proportional share of all 
the fields of doctoral graduates for the period analysed (Fig. 3.25).  
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Figure 3.24: Doctoral graduates in engineering for 2000 to 2014.
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Figure 3.25: Doctoral graduates proportional share by field (top 4).

Institution 

•	  The institutions with the most engineering doctoral graduates for the period 2000 to 2014 
are Wits, SU and UCT. The institution with the highest AAG rate is UKZn (20.3%), followed by 
UP (13.2%) (Tables 3.15 and 3.16).

•	  The share of engineering doctoral graduates at UCT and Wits in comparison with the total 
number of doctoral graduates decreased for the period analysed (Fig. 3.26). 
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Table 3.15: Doctoral graduates at universities with engineering faculties for 2000 to 2014
Un

iv
er

sit
y
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20
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20
09

20
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20
11

20
12

20
13

20
14

SU 11 17 19 9 14 9 15 14 10 16 24 15 16 22 30
UCT 19 14 11 10 12 18 25 16 19 18 22 17 22 14 24
UP 9 12 3 10 14 13 16 17 18 11 13 17 14 16 24
WITS 14 15 16 14 16 10 12 17 16 19 19 33 24 23 21
UKZn 5 8 10 12 4 4 12 1 4 8 7 8 12 15 17
UJ 4 6 14 4 5 6 7 3 4 10 6 4 8 14 11
nWU 2 7 11 8 10 11 6 6 3 8 8 10 9
nMU 1 1 1 5 1 3 4 5 4 1

 
Table 3.16: Doctoral graduates at universities of technology from 2000 to 2014
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Figure 3.26:  Universities with engineering faculties: doctoral graduates proportional share (%) of all doc-
toral graduates.
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Gender 

•	  The gender breakdown of doctoral graduates in engineering shows that male graduates 
continue to dominate the field. While the absolute number of female doctoral graduates 
has increased between 2000 and 2014, the share of female doctoral graduates in 2014 
was less than in 2000 (Fig. 3.27). 

•	  With regard to field, neither Chemical nor Civil engineering showed significant trends in the 
number of female doctoral graduates in 2014 compared with 2000 (Fig. 3.28). both these 
fields showed that the percentage of male doctoral graduates increased in this time pe-
riod (Chemical engineering: 62% to 80%; Civil engineering; 71% to 86%).  
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Figure 3.27: Gender distribution of doctoral graduates in engineering for 2000 to 2014.
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Figure 3.28: Percentage of male doctoral graduates per fields from 2000 to 2014.

Age 

•	 Doctoral graduates’ average age remained steady over the period at about 36 years.  

Race 

•	  Disaggregation by race shows the fastest growth amongst African doctoral graduates 
over the study period. The number of African students increased by 1 575% between 2000 
and 2014 (Table 3.17 and Fig. 3.29).  

•	  The AAG of African doctoral graduates is 13.8% compared to a growth rate of 2.6% of 
white graduates. Coloured and Indian students’ growth rates were 5.6% and 7.7% respec-
tively.

Table 3.17: Doctoral graduates disaggregated by race for 2000 and 2014

African Coloured Indian White
2000 4 0 4 55
2014 67  3 8 69
AAG 13.8% 5.6% 7.7% 2.6%
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Figure 3.29: engineering doctoral graduates disaggregated by race from 2000 to 2014.

Region

•	  Graduates from African countries outside South Africa constituted 3.5% of total engineer-
ing doctoral graduates in 2000 and grew to 37.5% in 2014 (Figs. 3.30 and 3.31). 

•	  The two fields that recorded the most doctoral graduates from the rest of Africa are Chem-
ical engineering and Civil engineering (Table 3.18). 
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Figure 3.30: African doctoral graduates by region of origin for 2014.



66

2 2 2 6 10 14 21 19 18 20
34 34 42 40

57

3 4 4

7
6

8 10 7
3 11

9 15 8 10

13

52 64 77
61 63

57 73 57 62
65

62 70 83 83
82

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Pe
rc

en
ta

ge
 a

nd
 n

um
b

er
 o

f g
ra

d
ua

te
s

Year

DOCTORAL GRADUATES BY REGION OF ORIGIN

South Africa

ROW

ROA

Figure 3.31: Doctoral graduates’ region of origin from 2000 to 2014.

Table 3.18: Doctoral graduates disaggregated by region and field for 2000 and 2014

RSA ROA ROW

Chemical engineering
2000 (n = 13) 92% 0% 8%

2014 (n = 25) 48% 48% 4%

Electrical, Electronics 
and Communications 
Engineering

2000 (n = 15) 87% 0% 13%

2014 (n = 38) 68% 29% 3%

Civil engineering
2000 (n = 7) 100% 0% 0%
2014 (n = 14) 14% 72% 14%

Metallurgical Engineer-
ing

2000 (n = 3) 100% 0% 0%
2014 (n = 8) 63% 25% 12%

Mechanical and Me-
chatronic Engineering

2000 (n = 17) 100% 0% 0%
2014 (n = 27) 67% 18% 15%
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3.5 Time to Degree (TTD)

3.5.1 Masters Graduates 

•	  The mean TTD of all Masters graduates for the period 2000 to 2014 is 3.01 years (Fig. 3.32). 
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Figure 3.32: Average TTD of Masters students from 2000 to 2014.

Field

•	  The field which recorded the shortest TTD among Masters students was Industrial engineer-
ing (Table 3.19 and Fig. 3.33). 
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Table 3.19: Average TTD of Masters students by engineering sub-field from 2000 to 2014
Fie

ld

20
00

20
01

20
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20
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20
04

20
05

20
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20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

A
VG

 
TT

D

Agricultural Engi-
neering and Tech-
nology/Agricultural/
Biological 
Engineering and 
Bioengineering  
(n = 135) (SD = 0.95)

3.7 2.6 3.3 3.0 3.5 3.3 2.6 6.3 3.0 4.3 n/a 2.7 3.4 3.0 3.1 3.4

Chemical engineer-
ing and Technol-
ogy/Chemical 
Engineering and 
Technology (n = 
1159) (SD = 0.19)

2.7 2.8 3.0 3.1 3.1 3.4 3.0 2.8 2.7 3.1 3.1 2.8 3.0 3.1 3.0 3.0

Civil engineering 
and Technology/
Civil engineering
(n = 1187) (SD = 0.3)

2.9 3.8 2.9 3.3 3.4 3.2 2.9 3.6 3.1 3.3 3.0 2.9 3.0 2.9 2.8 3.1

Computer 
Engineering and 
Technology/Com-
puter Engineering
(n = 200) (SD = 0.34)

2.3 2.8 2.2 2.7 2.5 3.0 3.1 2.3 2.9 3.1 2.8 3.0 2.1 2.6 2.9 2.7

Electrical Engineer-
ing and Technol-
ogy/Electrical, 
Electronics and 
Communications 
Engineering
(n = 2433) (SD = 
0.17)

2.8 3.0 2.6 3.0 2.7 3.2 2.7 2.7 2.9 2.9 3.0 2.9 3.0 3.2 3.1 2.9

Industrial Engineer-
ing and Technol-
ogy/Industrial 
Engineering
(n = 461)(SD = 0.28)

2.4 2.3 2.5 2.5 2.8 3.0 2.5 3.2 2.9 2.5 2.1 2.6 2.9 2.4 2.7 2.6

Mechanical Engi-
neering and Tech-
nology/Mechanical 
and Mechatronic 
Engineering
(n = 1518) (SD = .27)

3.0 2.7 3.6 2.8 3.1 3.5 3.2 3.3 3.2 3.6 3.2 3.0 2.9 3.1 2.8 3.1

Metallurgical 
Engineering and 
Technology/Metal-
lurgical Engineering
(n = 194) (SD = 0.61)

3.7 3.8 4.5 4.0 2.2 2.8 3.9 3.4 3.2 3.7 3.4 2.7 2.7 3.0 3.0 3.3

Mining Engineering 
and Technology/
Mining and Mineral 
Engineering
(n = 348) (SD = 0.56)

2.6 2.7 2.9 2.7 2.5 2.5 2.8 2.8 3.7 3.3 3.7 4.1 3.4 3.8 3.9 3.2
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Figure 3.33:  engineering fields average TTD (years) of Masters students compared to the two-year norm.

Institution 
 
•	  Figures 3.34 and 3.35 illustrate the average TTD of Masters graduates by institution com-

pared to the two-year norm5. none of the average TTDs at any of the universities is equal 
to or less than two years. 

•	  If institutions have higher enrolment numbers in engineering fields in which it typically takes 
longer to graduate, their TTDs will be greater. Part-time students also generally take longer 
to complete their degree than full-time students and so a high number of part-time stu-
dents enrolled at an institution or in a field will negatively influence the average TTD of the 
institution. 

•	 SU recorded the shortest average TTD of Masters students (2.4 years).

5   The norm is applicable to full-time students and is accepted by the Department of Higher education and Train-
ing (DHeT). Funding agencies like the nRF provide funding for postgraduate students following the norm of two 
years for a full-time Masters student and three years for a full-time doctoral student.  



70

Average ttd (years) of Masters students by university compared to target (2 years)
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Figure 3.34: Average TTD of Masters graduates at universities with engineering faculties.

 

Average ttd (years) of Masters students by university compared to target (2 years)
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Figure 3.35: Average TTD of Masters students by universities of technology compared to norm (2 years).

Gender

•	  Female Masters graduates recorded slightly lower TTDs than male graduates, 2.9 years 
compared with 3.0 years. Although statistically significant based on an independent sam-
ples t-test, the actual TTD differences are not substantive (Fig. 3.36).
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Figure 3.36:  Male and female Masters graduates’ average TTD (years) compared to norm (2 years).

Age

•	  The TTDs of Masters graduates were disaggregated into five age categories (Fig. 3.37 and 
Table 3.20). Students aged 25 – 27 years recorded the shortest TTD of 2.86 years.   

•	  based on a one-way analysis of variance (AnoVA) test, the differences among the age 
groups were statistically significant (F = 15.249 (df = 4, df2 = 9660), p = .000). 

Age

22-24 years 25-27 years 28-30 years

31-39 years 40 years and older

Figure 3.37: Masters graduates’ age at commencement in five categories.

Table 3.20: Masters graduates’ age at commencement in five categories

Frequency Per cent Mean TTD (years)
22-24 years 3515 36.4 2.92
25-27 years 2237 23.1 2.86
28-30 years 1360 14.1 3.12
31-39 years 1825 18.9 3.17
40 and older 728 7.5 3.21
Total 9665 100.0
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Race

•	  Disaggregation of TTDs for Masters graduates by race varies from 2.99 years for whites, 3.02 
for Africans, 3.13 for Indians to 3.21 years for coloureds (Fig. 3.38). Although the differences 
are small, the one-way AnoVA test revealed statistically significant differences among the 
race groups (F = 3.521 (df=3, df2=9525), p = .014). 

•	  Post-hoc Games-Howell tests revealed statistically significant differences between white 
graduates (M =2.99, SD = 1.826), and Indian graduates (M = 3.13, SD = 1.557). There were 
no other significant differences between the other groups. 
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Figure 3.38: Average TTD (years) of masters students by race compared to the norm (2 years).

Region

•	  Masters graduates from South Africa reported longer TTDs when compared with graduates 
from both RoA and RoW; a TTD of 3.06 years compared with 2.82 and 2.84 years respec-
tively (Fig. 3.39).  

•	  A one-way AnoVA test revealed statistically significant differences among the groups (df 
= 2, F = 15.470; p = 0.000). 

•	  Post-hoc Games-Howell tests revealed statistically significant differences between gradu-
ates from South Africa (M = 3.06, SD = 1.770), and those from ROA (M = 2.82, SD = 1.311) 
and RoW (M=2.84, SD = 1.309). 
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Figure 3.39: Average TTD of Masters graduates by region compared to norm (2 years).

3.5.2 Doctoral Graduates 

•	 The mean TTD of doctoral students for the period 2000 to 2014 is 4.5 years (Fig. 3.40). 
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Figure 3.40: Average TTD (years) of doctoral graduates from 2000 to 2014.

Field

•	  The field recording the shortest average TTD is electrical, electronics and Communications 
engineering (4.3 years) (Table 3.21 and Fig. 3.41). 
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Table 3.21: Average TTD of doctoral graduates from 2000 to 2014 per field
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14

A
ve
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ge

 
TT

D

Min-
ing and 
Mineral 
Engineer-
ing (n and 
SDF)
(n = 40)(SD 
=2.25)

3.0 3.0 9.0 7.3 5.8 9.0 6.0 8.0 6.7 6.0 3.5 6.3 6.2 5.5 11.0 6.4

Civil engi-
neering
(n =159) 
(SD = 0.65)

4.1 4.6 3.1 4.3 5.2 4.9 4.4 4.8 4.8 5.6 5.9 4.7 4.6 5.3 4.7 4.7

Mechani-
cal and 
Mecha-
tronic Engi-
neering
(n =315)
(SD = 0.66)

5.3 4.0 3.9 3.4 4.4 4.6 4.9 4.1 4.4 5.9 4.9 5.2 4.1 4.0 3.9 4.5

Chemical 
Engineer-
ing
(n =269 )
(SD = 0.4)

4.8 4.8 5.0 4.8 4.0 4.2 4.3 4.0 4.2 3.8 4.4 4.0 4.4 4.0 5.0 4.4

Electrical, 
Electron-
ics and 
Commu-
nications 
Engineer-
ing
(n =394 )
(SD = 0.53)

5.7 3.5 4.0 3.9 4.7 3.8 4.8 4.4 3.7 4.4 4.3 4.2 4.6 4.5 4.2 4.3
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Figure 3.41: Average TTD (years) of doctoral graduates per field compared to norm (3 years).

Institutions

•	  The average TTDs across universities are shown in Figures 3.42 and 3.43. DUT and VUT have 
the shortest average TTDs, while SU and nMU follow closely, averaging just over 3.5 years. 
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3 3.5 4 4.5 5 5.5 6 6.5Figure 3.42:  Average TTD of doctoral students per university with engineering faculties compared to the 
norm of three years.
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Average TTD (years) of doctoral students 
by institution compared to target (3 years)
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Figure 3.43:  Doctoral graduates average TTD for universities of technology compared to the norm (3 
years).

Gender

•	  The mean TTD of male doctoral graduates was 4.5 years compared with 4.6 years for fe-
male graduates (Fig. 3.44). The differences are not statistically significant. 
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Figure 3.44: Male and female doctoral graduates’ average TTD (years) compared to the norm (3 years).

Age

•	  The TTDs of doctoral graduates were disaggregated into six age categories (Fig. 3.45 and 
Table 3.22). Students aged between 36-40 years reported significantly longer TTDs.

•	  A one-way AnoVA test revealed statistically significant differences among the age groups 
(F = 3.365 (df = 5, df2 = 1471), p = 0.005). 
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Figure 3.45: Doctoral graduates’ age at commencement in six categories.

Table 3.22: Doctoral graduates average TTD by age at commencement 

Frequency Per cent Mean TTD
22-25 years 290 19.6 4.28

26-29 years 410 27.8 4.37

30-35 years 338 22.9 4.74

36-40 years 192 13.0 4.84

41-50 years 189 12.8 4.57

50 years and older 58 3.9 3.86

Total 1477 100.0

Race

•	  The TTDs disaggregated by race are shown in Figure 3.46. There are no significant differ-
ences in average TTD among race groups6. 

6   Although it appears as if coloured students’ average TTD should be significantly longer compared to other 
race groups, the observed number of graduates are very small and therefore yield no statistically significant 
results. 
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Figure 3.46:  Average TTD (years) of doctoral graduates by race compared to a norm of three years7.

Region

•	  The TTDs disaggregated by region are shown in Figure 3.47. There are no statistically signifi-
cant differences among the regional groups.  
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Figure 3.47: Average TTD (years) of doctoral students by region compared to norm (3 years).

7  There were no coloured graduates in 2005.



79

3.6 High-level Comparison between Engineering and Physical Sciences

A comparison between key trends in engineering and physical sciences is interesting.  

•	  The number of students enrolling for a Masters degree in the physical sciences increased 
by 22% from 2 160 in 2000 to 2 644 in 2014.  

•	 The number of Masters graduates also increased by 31% from 471 in 2000 to 619 in 2014. 
•	  The number of students enrolling for a doctoral degree in the physical sciences increased 

by 47% from 1 278 in 2000 to 1 887 in 2014. 
•	 The number of doctoral graduates grew by 12% from 154 in 2000 to 173 in 2014. 
•	  A comparison between the two fields shows that postgraduate students in engineering 

recorded substantially higher growth rates than the physical sciences for both Masters and 
doctoral enrolments and graduates. 

•	  The absolute number of engineering enrolments (n= 5070) in 2014 was almost double that 
of the physical sciences (n=2644). Interestingly, however, the number of doctoral enrol-
ments in the physical sciences in 2014 was larger than the enrolments for engineering 
(1 887 compared to 1 412). These figures point to the very big differences between a pro-
fessional field where the demand (in this case) is clearly more at the Masters level and not 
the doctoral level. Conversely, for a basic science field like physical sciences, the demand 
is for doctorate graduates who can enter the academic or scientific research market. 

•	  A comparison of conversion rates from Masters to doctoral studies shows that the propor-
tion of students who convert their Masters degrees into a doctoral degree is much higher 
in the physical sciences (Fig. 3.48).

•	  A comparison of the average TTD of graduates in both fields, revealed no statistically sig-
nificant differences.
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Figure 3.48:  Doctoral enrolments as a percentage of Masters enrolment of the physical sciences and 
engineering compared (2000 – 2014).
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3.7 Summary

by way of a final overview, Table 3.23 presents all statistics discussed in this chapter in a sum-
mary table.

Table 3.23: Overview: Engineering (2005 – 2014)
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UCT
Faculty of 
Engineering and 
the Built 
Environment

6763 7.9% 1464 7.5% 2119 10.8% 261 -0.2% 140

SU Faculty of 
Engineering 6106 7.7% 1633 13.1% 1646 1% 241 8.3% 86

UP
Faculty of 
Engineering, 
Built Environment 
and IT

10938 2.9% 2185 8.5% 1985 14.8% 207 11.7% 96

Wits
Faculty of 
Engineering 
and the Built 
Environment

7972 6.4% 1746 11.7% 2029 5.4% 269 -1.6% 99

NMU School of 
Engineering 487 5.9% 144 4.1% 171 10.9% 26 n/a 18

NWU Faculty of 
Engineering 1998 n/a 536 n/a 796 14.3% 107 n/a 44

UJ
Faculty of 
Engineering and 
the Built 
Environment

3332 12.1% 555 20.2% 951 24% 107 11.4% 78

UKZN

College of 
Agriculture, 
Engineering and 
Science

3447 -1.4% 675 12.6% 1077 15.2% 127 24.3% 65
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s o
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no

lo
gy TUT

Faculty of 
Engineering and 
the Built 
Environment

1967 13.9% 274 5.9% 601 16.7% 57 n/a 28

CPUT Faculty of 
Engineering 1960 12% 312 -2.2% 460 10.7% 42 n/a 40
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DUT
Faculty of 
Engineering and 
the Built 
Environment

592 7.6% 60 n/a 136 15.6% 8 n/a 85

VUT
Faculty of 
Engineering and 
Technology

480 -1.4% 64 n/a 115 -5.3% 8 n/a 36

CUT
Faculty of 
Engineering 
and Information 
Technology

477 0.7% 47 n/a 152 4.2% 14 n/a 19

Other

Unisa
College of 
Science, 
Engineering and 
Technology

124 n/a 9 n/a 22 n/a 3 n/a 41

UFH
Faculty of 
Science and 
Agriculture

40 n/a 2 n/a 0 n/a 0 n/a n/a

UNI-
VEN

School of 
Agriculture 100 n/a 5 n/a 0 n/a 0 n/a n/a
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4  CHAPTeR 4: 
 GenDeR DIMenSIon oF 
 PoSTGRADUATe 
 enGIneeRInG TRAInInG

4.1 Introduction

Increased female participation in engineering is regarded as a national priority. For any coun-
try to achieve economic competitiveness in the technological global world, it has to harness 
all its innovative forces and maximise its potential engineering talent, whether male or female 
(RAE, 2009). Research indicates that companies are 15% more likely to perform better if they 
are gender diverse (WeS, 2016). 

A country that aspires to economic growth cannot ignore half of its population (Keen and 
Salvatorelli, 2016). Increasing female participation can fill the gap in the predicted global 
shortage of engineers. This has particular relevance for South Africa, which faces a shortage 
of skills to serve the economy, which is based on mining, manufacturing and agriculture. 

Another rationale for increased female participation in engineering is the service that engi-
neers provide to society. A diverse engineering workforce is more innovative (Shirley, 1999) 
and can understand, communicate and engage more effectively with the wider commu-
nity (RAE, 2009). Moreover, both genders use the products manufactured by engineers, and 
therefore manufacturing should be guided by both women’s and men’s experiences (Cor-
bett and Hill, 2015). 

Crucially, increased female participation in engineering can promote gender equity. Gener-
ally, STeM graduates are able to access lucrative jobs, leading to social and economic up-
ward mobility. Women should be afforded the same opportunities as men. 

The same applies to academia. Having a gender-diverse postgraduate culture enriches the 
experiences of all students. It brings a range of viewpoints that enhances creativity, peda-
gogy and the engineering curricula (Leggon, 2010). 

However, despite many initiatives to increase female participation in engineering, women 
are still under-represented in the field. In 2015, the engineering Council of South Africa (eCSA) 
reported that 6% of the total number of engineers registered with the council were women, 
and only 4% were professional engineers (eCSA, 2015).  An article in the Mail & Guardian re-
ported that 70% of the women who graduated with engineering degrees left the sector after 
starting their careers because they felt isolated and undervalued in this male-dominated in-
dustry (Thompson, 2015).  

This is not unique to South Africa. African women are under-represented in university engi-
neering programmes across the African continent (Fredua-Kwarteng and effah, 2017). In the 
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USA, in 2016, women made up 19% of all engineering students and only 13% of engineering 
professionals (Keen and Salvatorelli, 2016). Moreover, close to 40% of women with engineer-
ing degrees either leave the profession or never enter the field (Fouad, 2014).  The number 
of women in engineering in the UK is only 9% of the total engineering workforce (WeS, 2016).

The challenge in recruiting and retaining women engineers is not limited to the workplace 
but is also present in academia. It appears that women who are interested in an engineering 
career are lost at every education transition. From secondary school on through full profes-
sorships, the representation of women in engineering drops substantially (nRC, 2007). Further-
more, while women of all races have the ability, the passion and the necessary qualifications, 
fewer women than men undergraduates continue to postgraduate or postdoctoral levels. 
Women are also more likely than men to work at less prestigious institutions (Tanenbaum and 
Upton, 2014). 

Statistics presented in the previous chapter indicate that under-representation of women in 
engineering is evident in engineering postgraduates in South African universities. The statistics 
portray the following gender gaps: 
•	  Masters enrolment and graduation in engineering is male-dominated. However, there has 

been an increase in female Masters enrolment and graduation in recent years. Female 
Masters enrolment increased from 13% (262 female enrolment) in 2000 to 23% (1 145 fe-
male enrolment) in 2014; Female Masters graduation increased from 11% (47 female grad-
uates) in 2000 to 21% (224 graduates) in 2014. 

•	  Female Masters enrolments are highest in Agricultural/biological engineering and bioen-
gineering (44% in 2014) and Chemical engineering (39% in 2014) and least in Computer 
engineering (14%) and electrical, electronic and Communication engineering (12%).

•	  Doctoral enrolments and graduation in engineering are also male-dominated. In 2014, 
only 20 women graduated with a doctoral degree in engineering (13% of all graduates), 
eight of these (40%) were white.6 

•	  Female doctoral enrolments are highest in Chemical engineering (30% in 2014), Civil en-
gineering (20% in 2014), Metallurgical Engineering (19% in 2014), Electrical, Electronic and 
Communication engineering (14%), and Mechanical engineering (12%).   

•	  There were no recorded doctoral female enrolments in Agricultural/Biological Engineering 
and Bioengineering, Industrial Engineering and Mining and Mineral Engineering between 
2000 and 2014. This is despite the fact that female Masters enrolment in Agricultural/Biologi-
cal Engineering and Bioengineering increased from 29% in 2000 to 44% in 2014 and female 
Masters enrolment in Industrial Engineering increased from 19% in 2000 to 28% in 2014.

•	  There was a slight increase in doctoral enrolment from 10% female in 2010 to 14% female 
in 2014; but there was a decline in female doctoral graduation, from 17% in 2000 to 13% in 
2014. However, these figures on female doctoral graduation have fluctuated during the 
15-year period and cannot be identified as a trend.

•	  While 30% of doctoral enrolments in Chemical engineering were female in 2014, their share 
in graduation was 20%. The same decline can be observed in Civil engineering in 2014. 
Doctoral enrolment was 20% female while doctoral graduation was 14% female. 

These statistics raise three main issues: First, there is a leaking pipeline from Masters to PhD, 
since the female percentage in doctoral programmes is lower than its percentage in Masters 
programmes. Second, dropout occurs in PhD programmes, especially in Chemical engineer-
ing and Civil engineering. Third, some subfields at doctoral level, for example Agricultural/
Biological Engineering and BioEngineering, Industrial Engineering and Mining and Mineral En-
gineering, have been exclusively male over the period 2000 – 2014.
6 based on data provided by the Higher education Information Management System (HeMIS), 2015.
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The purpose of this chapter is to elaborate and explain these statistics. It further aims to ex-
plore why some women engineers in South Africa leave the academic world and why some 
persist, and what can be done to increase the recruitment of women engineers and over-
come the retention problem at postgraduate level. 

The chapter begins with a review of the international literature on the barriers and obstacles 
that women engineers experience in academia, as well as a review of successful interven-
tions to counteract these challenges. It then explores the South African perspective based on 
qualitative data collected at a one-day workshop with women in engineering. The chapter 
continues with a review of the current interventions in South Africa to encourage greater par-
ticipation by women in postgraduate degrees in engineering. It ends with recommendations 
for a way forward that may support increased research capacity for women engineers. 

4.2 Barriers and Obstacles for Women Engineers in Academia

•	 Male-dominated engineering environment
  Considerable research has emphasised the male-dominated engineering environment, 

which limits the recruitment, retention and advancement of women engineers (nRC, 2007; 
Tanenbaum and Lipton, 2014). It is observed that women’s representation decreases as 
they climb the academic leadership hierarchy, even in fields that have had a large pro-
portion of women doctorates. There is also an indication that black women are subject 
to dual discrimination and face even more barriers to success (nRC, 2007). lack of diver-
sity creates a chain reaction as it hinders the recruitment and retention of students from 
diverse groups. leggon (2010) maintains that the most accurate predictor of subsequent 
success for female undergraduates is the percentage of women among faculty members 
in their college. 

•	 Maintaining work-life balance
  Tanenbaum and Upton (2014) maintain that gender inequities in STeM academic positions 

are the result of implicit and explicit biases against women with families and the challenges 
related to work-life balance that women may experience more acutely than their male 
colleagues. They argue that an academic career in engineering demands a continuous 
progression from undergraduate education to graduate education to a postdoctoral po-
sition to an academic position. This lock-step model of advancement conflicts with the 
biological clocks of women who are beginning their careers at a point in their lives when 
they are most likely to be starting a family or considering doing so. Similarly, a study by 
Williams and Ceci (2012) suggests that the “peril of motherhood” is the main factor that 
explains the dearth of women in the sciences. In the UK about two-thirds of women quali-
fied in science, engineering and technology (SeT) subjects do not return to work in these 
sectors after taking a career break to raise their families (Herman, 2015).

•	 Lack of role models
  Female role models and mentors are necessary to increase the participation of women in 

the engineering workforce and to form a female engineering identity (Shirley, 1999). There 
are very few women in the engineering leadership in academia, and the teaching pro-
grammes are mostly designed by male engineers. Female engineering students are thus 
unlikely to have a female role model. The low visibility of women at leadership level in in-
dustry and academia may create a “cautionary ‘out-of-bounds’ expectation for women” 
(Alpay et al., 2009, p. 136). Women may feel that they cannot progress towards senior 
positions and postgraduate degrees. 
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•	 Bias and stereotyping
  Corbett and Hill (2015) maintain that while explicit gender bias is declining, implicit or un-

conscious gender bias remains widespread since we all hold gender biases and are in-
fluenced by cultural stereotypes. exposure to stereotypes begins in early childhood and 
influences the way we view ourselves and others, as well as having an impact on our deci-
sions and choices. In a study on the impact of stereotypes and gender bias on women in 
engineering and computing, it was found that scientists were more likely to choose a male 
candidate over an identical female candidate for a hypothetical job opening at a labo-
ratory, and that men are offered higher salaries than women. A study conducted in India 
(Gupta, 2007) with male and female engineers found that while women researchers reject 
stereotypes about their ability to pursue science, men researchers do not reject these ste-
reotypes with the same vehemence as women. This difference in attitude is a reflection of 
the prevailing social prejudices against women in science in society. 

  Researchers refer to a phenomenon known as ‘stereotype threat’ whereby individuals fear 
that they will confirm a negative stereotype about a group to which they belong. Stereo-
type threat has been theorised to contribute to the disengagement of women from fields 
such as engineering where they are negatively stereotyped (Alpay et al., 2009; Corbett 
and Hill, 2015). Women engineers at the Massachusetts Institute of Technology (MIT) ar-
gued that while some male engineers have made disparaging remarks about them, or 
had problems with women faculty taking parental release, these remarks were not in-
tended to be offensive, but rather demonstrate a lack of understanding or institutional 
indifference to issues of gender (MIT, 2011). Similarly, Alpay et al. (2009) suggest that many 
acts of differential treatment are carried out without bad intent but are a form of neglect.

•	 Women choose different career paths
  One factor that may explain women’s under-representation in engineering is that women 

are more likely than men to prioritise helping and working with other people over other 
career goals. engineering jobs are not generally viewed that way and are considered soli-
tary occupations lacking a social contribution. The appeal of engineering to women can 
be increased by incorporating communal aspects and emphasising its social relevance 
(Corbett and Hill, 2015).

•	 The environment 
  Women who leave engineering are very similar to women who stay in engineering (Fouad, 

2014). The differences lie not in the women themselves but in their environments, the un-
intentional biases and the institutional structures that are hindering the access and ad-
vancement of women. Women who leave engineering were less likely to have had oppor-
tunities for training and development, support from co-workers or supervisors, and support 
for balancing work and non-work roles than were women who stayed in the profession. On 
the other hand, women stayed in the engineering faculty when they were excited about 
the intellectual atmosphere, when they had the freedom to do what they wanted and the 
resources and opportunities available, when they felt that the institution helped them de-
velop professionally, when they had a sense of collegiality, when the institution had family 
policies that assisted them with children, and when women were included in influential 
committees (MIT, 2011). 

  It is evident that, without changing the culture of the institution, all efforts to recruit girls and 
women into engineering will have only limited success. Keen and Salvatorelli (2016) how-
ever maintain that cultural change is a slow process and change in the environment takes 
time. They suggest that there are discrepancies between what women students antici-
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pate and what is indicated as reality by industry professionals. These discrepancies need 
to be identified so that women can be better prepared for their future career. 

•	 Low visibility of women engineers in academia
  Gupta (2007) argues that the low proportion of women in most engineering departments 

can lead to a heightened visibility, a situation where women as tokens are watched more 
carefully, and their blunders and successes are in the spotlight. At the same time, a lack of 
critical mass also leads to boundary maintenance, that is, an increased awareness of to-
kens leading to their exclusion from informal interaction. On the other hand, the presence 
of a large number of women in a department helps them to create their own group, helps 
in providing more interaction, more discussion, but does not have any positive effect on 
the interaction between men and women students. 

•	 Women’s participation in mentoring and service
  Women in academia are often expected to take on more mentorship and service, which 

is generally uncompensated and undervalued. The MIT report refers to this as “the burden 
of service” (2011, p. 16) and argues that while women are invited to serve on all commit-
tees for gender equity, it increases the load of women because of their small numbers. 
These responsibilities also have a negative impact on their research effort, and exclude 
women from taking on lucrative consultancies. 

•	 Women’s isolation in academia and exclusion from networks
  one major barrier to female participation in engineering is their disadvantage in profes-

sional socialisation, their isolation and exclusion from male networks, which are perceived 
as ‘old boys’ clubs’. These limit women’s access to information, to social and administra-
tive support and to opportunities for advancement (Gupta, 2007; Xu and Martin, 2011). 
Gupta (2007), adopting postcolonial feminist theory, argues that we need to understand 
the position of women in engineering by giving attention to the socio-historical context 
and the unique cultural model of society rather than through the norms imposed by hege-
monic Western standards. Gupta (2007) identified a number of factors that contribute to 
the exclusion of women in India. These include the norms of science, which continue to be 
prototypically male, fewer opportunities to develop contacts and networks as a result of 
restrictions on travelling and learning abroad for Indian women for family and security rea-
sons.  on the surface, these problems are also faced by women in the West, but in India, as 
well as in other developing countries, they are related to the historical position of women 
in society and the impact of the particular socio-cultural milieu in India. 

4.3 The South African Perspective 

The South African perspective on female participation in postgraduate engineering was ex-
plored in a workshop held on 28 March 2017 in Pretoria. Invitations were extended to engi-
neers in academia, at the CSIR, engineers in local government, and eCSA. Also included 
were leaders of women’s organisations such as the organisation for Women in Science for 
the Developing World (oWSD), Womeng, South African Women in Science and engineering 
(SA WISe) and Young engineers and Scientists of Africa. Private sector invitations were sent to 
numerous consulting engineering companies and industries such as WSP engineering, Aure-
con, etc. Representatives from civil society groups promoting science and technology (e.g. 
African Gong) were also invited. A total of 13 people (excluding ASSAf staff), representing 
different sub-fields, institutions and academic levels in engineering attended. Appendix G lists 
the attendees and their affiliations. Although the number was small, the views expressed are 
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indicative of some of the challenges that women engineers face. Indeed, some of the chal-
lenges identified apply more generally and not only to the field of engineering, but this does 
not diminish the need to address them if women are to be encouraged to enter postgradu-
ate engineering courses and subsequently engineering careers.

The position of women in the South African patriarchal society is a major barrier to recruit-
ing and retaining women in postgraduate studies in engineering. This affects black African 
women in particular. Social and family responsibilities and community expectations and per-
ceptions seem to hinder women’s advancement. These include the pressure on women “to 
start having children as the first priority as opposed to pursuing doctoral studies” or to “find rich 
husbands to marry”. Some women were concerned that postgraduate studies in engineering 
may limit their marriage prospects since there are males who believe that “a woman who is 
in a male-dominated field, may control the relationship”. 

one participant added that society looks at women as “experts in burden carrying”, while 
leadership roles are given to men. Considering this view, women are more likely to find them-
selves entangled in personal and family issues that may derail their education, especially 
postgraduate studies. While many women do have the strength to endure the challenges of 
family life and work, the stress, and the emotional and physical exhaustion that come with this, 
should not be overlooked. Interestingly, motherhood was not mentioned as a major obstacle 
to advancement, except when participants suggested that conferences do not provide fa-
cilities for mothers. It is possible that this can be explained by the African culture of ‘Ubuntu’ 
where family members treat their extended family as their own.

The participants referred to the ‘black tax’9 culture, which pressurises South African women to 
seek employment on completion of their undergraduate degree in order to support their fam-
ilies, even paying for the education of their siblings. Many women come from poverty-stricken 
homes and they feel obliged to pay back to the family or community that educated them. 

Women seem to be unsure whether a higher qualification in engineering has any value or rel-
evance to their life and they rather choose areas other than technical courses in which they 
feel they have a direct impact on people’s lives. For many black African women, to have 
an undergraduate degree is already an achievement. A PhD is a luxury they cannot afford, 
especially when there is no direct pathway to jobs. Furthermore, the participants maintained 
that experience in the field, rather than a postgraduate degree, is more important for secur-
ing a job, which is often their first priority.

Discrimination against women in engineering is rife, not from the institutions but among male 
peers. A common discriminatory sentiment was as follows: “You passed because you are a 
woman.” one participant described how she was bullied and mocked by her male peers 
for working hard. In order to handle such negative sentiments, participants revealed that 
they had to “develop a thick skin”. They had to become more assertive and develop their 
confidence to answer back or just ignore the discriminatory situations. These discriminatory 
sentiments impact on networking and group projects. The participants referred to two types 
of males with whom they work: the ‘domineering males’ who do the ‘hard stuff’ like program-
ming, while they leave the ‘easy tasks’ like typing and compiling reports to the women. If 
women refuse to cooperate they are labelled as aggressive, and this is usually against the 
African culture. The other type of male is the ‘lazy male’ who leaves almost everything to be 
done by the women because ‘women have a point to prove’. These interactions may lead 
9 The phrase ‘black tax’ is a fairly recent and well-intentioned term used to articulate the financial responsibility 
of providing for the extended family.
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to the women shunning the so-called ‘hard tasks’ and thus disadvantaging their progress. Al-
ternatively, they may lead to ‘women only’ groups, described by one participant as ‘hothous-
ing’ of women, which breeds more disadvantage because it does not prepare women for 
the real challenges in the workplace. In South Africa there are also security issues that impact 
on women’s participation in projects in remote areas. While a male counterpart will have to 
go instead of a female, women are encouraged to work in laboratories or offices doing the 
‘simple tasks’. Related to this is the perception that many women lack certain foundational 
knowledge that men acquire in the earlier stages of their education, such as programming. It 
was suggested that women might need some foundational courses to place them at a similar 
level to men.

Stereotyping and cultural perceptions also inhibit women from pursuing postgraduate studies 
in engineering. These include the notions that ‘women cannot handle a PhD’ and ‘women 
don’t want to get their hands dirty’.  Stereotyping also has an impact on female participation 
in different engineering sub-fields. Women tend to choose the ‘soft’ engineering sub-fields 
(like electrical engineering) and avoid the ‘hard-core’ sub-fields (like Mechanical engineer-
ing and Civil engineering). The reputation of a sub-field is an important factor. For example, 
Chemical engineering is regarded as a prestigious area compared with Industrial engineer-
ing and as such attracts more women. The participants listed other practical considerations 
for choosing a sub-field. These included choosing an engineering sub-field which is flexible 
in terms of multi-work functionality, or avoiding a sub-field that included a lot of exhausting 
fieldwork such as Agricultural engineering.  The latter is considered ‘a tedious male sub-field’, 
where one needs to ‘get dirty’ and where projects are dependent on seasonal and environ-
mental factors such as drought which are beyond human control. Some women are discour-
aged from doing postgraduate studies in such sub-fields that take up most of their ‘precious’ 
time. Significantly, the participants agreed that there is inadequate knowledge about the 
various engineering sub-fields, so women tend to go into the ones that already have women. 
This lack of awareness may encourage women to get into a sub-field that they do not really 
like, which may discourage them from pursuing further qualifications in that particular field.  It 
is important to note that choice of engineering sub-field at undergraduate level is critical as it 
is often not possible to change to another sub-field at postgraduate level. 

Female participation in engineering postgraduate study in South Africa is also hindered by 
male supervisors who are reluctant to take on female doctoral students, by the lack of female 
role models and the general low visibility of women in the engineering field. one participant 
recalled how her appointed male supervisor referred her to a female supervisor. Others told 
how they were exposed to intrusive questions from male supervisors such as “Are you plan-
ning to get married in the next two – three years?” “Do you have a boyfriend?” “Do you plan 
on having children in the near future?”  Whether it is better to have a male or female mentor 
was a moot point. While women seemed to be comfortable with a female mentor, it may 
not make them ‘seasoned engineers’ as it was perceived that male mentors are better ap-
pointed to teach women ‘the tricks of the industry’. It was also observed that there are few 
available women to serve as mentors, and those who are available are overstretched. 

Some of the barriers to female participation in postgraduate engineering are experienced 
equally by both women and men. Generally, many South Africans do not see a need to study 
at doctoral level when they can be absorbed into the workplace and be paid well after com-
pleting their undergraduate degree (ASSAf, 2010). At the same time, industry in general does 
not prioritise doctoral education, which relates to the low level of investment in research and 
development (R&D) in South Africa (Herman, 2013). 
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Also contributing to low participation in postgraduate engineering studies is the absence of 
engineering faculties at some universities, especially previously disadvantaged universities in 
rural areas (See Chapter 2). engineering courses or programmes are generally offered at the 
HWUs and these may be too expensive for the average South African to afford. Therefore, 
people who attend previously disadvantaged universities are excluded by default.  

What then sustains women in postgraduate engineering in South Africa? Mostly their passion 
for the field of engineering and for higher education, having a family background in engi-
neering, the status afforded to PhD graduates, the need to break away from the cultural 
boundaries that place women in the homes, the need to break the cycle of poverty and to 
have access to academia or another good job. Importantly, the workshop participants were 
optimistic that as society is evolving, and as the number of women participating in the engi-
neering field grows, so too is the status of women in engineering likely to improve.

However, the participants observed that while there are South African women pursuing a 
Masters degree in engineering, most of the women PhD candidates in South Africa are inter-
national students who come in order to attain an entry visa to South Africa or because there 
are no jobs at their home country. It was acknowledged that the paucity of South African 
women at doctoral level in engineering needed to be addressed. 

4.4 Interventions to Increase Female Participation in Postgraduate Engineering

The workshop participants acknowledged that the nRF and other financial bodies have been 
prioritising women, especially black women, in pursuing postgraduate studies in scarce skills 
such as engineering. However, while bursaries are available they are not able to compete 
with salaries offered outside academia and are inadequate to meet students’ needs and the 
demands and expectations of family members. Furthermore, students may drop out of post-
graduate studies because bursaries and other local funds are often delayed for bureaucratic 
reasons and students may not be able to register on time or support themselves while waiting 
for the funds. 

Another common intervention is annual motivational talks to encourage women in engineer-
ing fields. These are provided by universities and various organisations, such as eCSA. While 
the participants acknowledged their contribution, they suggested that there is a need for 
more female role models who have achieved successful engineering careers, despite ob-
stacles along the way, to tell their stories and discuss real strategies that allowed them to excel 
in the field. This will also elevate the visibility of women in engineering.

It is evident that developing the pipeline is crucial for increased female participation at post-
graduate level. There are a number of interventions in South Africa to encourage young 
women at the secondary school and undergraduate levels to consider engineering as a 
course of study. These are provided by organisations like Girleng, eCSA, nRF, DST and others. 
The participants suggested that the introduction to engineering should be started as early as 
possible, even from Grade 6, to encourage girls to choose mathematics and science in order 
to enter the profession. It is important to stir up the passion for engineering by emphasising the 
practical as opposed to theory and challenging them to see the relevance to real life. 

other initiatives target women at undergraduate level and in the profession. For example, the 
Women in engineering leadership Association (WelA) was launched in 2011 at nMU (lourens, 
2014). WelA has developed a number of co-curricular interventions and activities to attract 
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and retain women in the field of engineering. Women in engineering and built environment 
(Wiebe) was established at UJ in 2006 (nel, 2015).

There is a scarcity of interventions to support women engineers at postgraduate level. The 
participants suggested the following interventions that may promote the recruitment, ad-
vancement and retention of women at postgraduate level:
•	 Competitive funding.
•	 Make women aware of the opportunities that a PhD affords them.
•	 Institute affirmative action strategies of quota admission and priority considerations.
•	  Mindset change among men and women alike. The discussions around increasing female 

participation in engineering should be conducted by a mixed cohort of male and fe-
male engineering students so that they appreciate the gender issues and address them 
together.

•	  Increase women’s visibility – report on women’s success in postgraduate engineering and 
how they have overcome difficulties.

•	  Facilitate networking among women focusing on building partnerships and sharing suc-
cess stories rather than problems. 

•	  Repackage the engineering courses emphasising their relevance to society. Courses such 
as Engineering for Society could be incorporated in the curriculum. 

•	  Provide foundational courses for women in engineering since women often come with less 
programming or computer science experience than men.

•	  For women to persist in engineering fields they must see a career path that allows them to 
achieve their potential.

•	  Universities must create partnerships with industry as this will encourage more women to 
upgrade their education in engineering. Seamless university-industry education partner-
ships should be created.

•	 Develop e-mentoring systems. E-mentors can be male or female. 
•	  Collect comprehensive data on women’s participation in engineering that is necessary to 

monitor success and inform cultural change. 

4.5 Conclusions

While government agencies and universities have put policies in place to support female 
participation in postgraduate engineering, there are a number of factors that inhibit female 
participation. These include lack of adequate funding, negative stereotypes, discriminatory 
sentiments from male peers, lack of female visibility in engineering, women’s isolation and the 
scarcity of female mentors and role models. Women, especially black women, are struggling 
with the pressure of the ‘black tax’ and the need to find a well-paid job instead of further-
ing their qualifications. As most of these women are first-generation university students, they 
need to be mentored to understand the academic environment. Significantly, the culture of 
South African patriarchal society still hinders women’s advancement in this male-dominated 
field. While society is evolving and there are increasing numbers of women engineers, cultural 
change is slow. 

This chapter has suggested a number of interventions that may address these barriers and 
may break the pattern related to the lack of women in postgraduate engineering. It is vital 
that engineering departments provide an environment that is attractive to young women, 
and is free from subtle discrimination and prejudice. Competitive funding, awareness of gen-
der issues and a commitment to address identified barriers, emphasising the social relevance 
of the engineering degree and the value of the PhD, and crucially pathway to jobs and future 
careers, will go a long way to increasing female participation in postgraduate engineering 
studies.



9292  



93

5  CHAPTeR 5: eMPloYAbIlITY AnD   
 DeMAnD FoR PoSTGRADUATe 
 enGIneeRInG STUDenTS

5.1 Background

South Africa’s tradition of excellence in academia and public research and our positive at-
titude to science, technology and innovation (STI) were recently identified as drivers for the 
technological development of the country (World bank, 2017). South Africa is also well posi-
tioned to strengthen innovation activities with internationally recognised universities and with 
bRICS leading indicators of normalised citation impact and international collaboration. It was 
also noted that South Africa is unfortunately losing its innovative capabilities in an ever more 
competitive environment with countries making massive investments in education and skills, 
information and communications technology (ICT) infrastructure, technology upgrades and 
national R&D systems. South Africa thus faces the challenge of competing both with devel-
oped economies that dominate R&D for knowledge-intensive products, as well as with Asian 
countries with lower labour costs. South Africa is not performing well in low-technology indus-
tries and only succeeded to grow employment in its relatively small high-technology manu-
facturing sector over the 2010 to 2016 period. Similar observations were made by the Centre 
for Competition Regulation and economic Development (CCReD) (2017) in a recent policy 
brief in which it was noted that the handful of firms in the metals, machinery and equipment 
sector that were involved in the design and development of products stood out in terms of 
profitability and growth. It is also notable that in a number of cases manufacturing was not 
found to be locally profitable and was thus outsourced. 

The World bank report (2017) also notes the strongly declining private investment in R&D in 
South Africa between 2009 and 2014 and recommends the strengthening of public-private 
partnerships to promote alignment with and technology transfer and innovation in industry 
to reverse this decline. South African investment in research and technology by manufactur-
ing companies is relatively low by international standards most probably due to increasing 
globalisation and the concentration of R&D activities elsewhere, but mainly in developed 
countries. There may also be a lack of appreciation of the returns that may be achieved on 
such investments, which was estimated to be as high as between 118 and 294%, depending 
on the methodology used. 

The demand for engineering postgraduates would as expected be mainly in academic and 
research institutions, and technology-intensive industries with the level of qualifications of staff 
in these institutions relatively low by international standards. This has been recognised and a 
focused effort to improve the number of PhDs produced by South African universities as out-
lined in a report by ASSAf (ASSAf, 2010). As elsewhere, the demand for researchers is closely 
linked to major technology-intensive projects such as the South African defence, nuclear, 
aerospace and astronomy initiatives, with interest typically closely linked to funding and em-
ployment perspectives.

There can be little doubt that the future will be more technology intensive and that the coun-
try would be wise to develop and align its education and R&D activities to prepare for that. 
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There is a strong platform on which to build but it requires that the strong commodity sector-
based cyclical sentiments be tempered with a strong long-term vision and commitment to 
position the country to be competitive in technology-intensive industries. South Africa indeed 
has a strong foundation to build on and the promotion and support for postgraduate edu-
cation in engineering in close cooperation with government and industry is indeed a viable 
means to achieve this. Developing South Africa as an attractive destination for R&D is viable, 
but will require vision and long-term commitment from all role players.

5.2 Methodology

General findings from a literature search are combined with the views of participants at a lo-
cal consultative workshop. A workshop on Assessing the Employability and Demand for Post-
graduate Engineering Students was held on 20 April 2017 in Sandton. It was attended by 16 
people, from both academia and the private sector.  The participants were from three differ-
ent provinces namely: Gauteng, KwaZulu-natal and the Western Cape.

While the views of participants are not statistically representative, they serve to provide point-
ers to understanding the demand for and employability of engineering postgraduate stu-
dents by industry. In most instances, the views resonate closely with findings from elsewhere in 
the world. The workshop also presented an important opportunity for industry representatives 
to provide feedback to ASSAf and to shape the final recommendations that are made in the 
report.

5.3 Key Findings

5.3.1 Value of the postgraduate degree

Perspectives of workshop participants

•	  There was a strong view that a postgraduate degree in engineering was not essential in 
the workplace. It was mentioned that the field of engineering is highly operational and 
better suited to a person with a first degree. 

•	  Persons with a first degree are more affordable to a company and in industry, cost to com-
pany is the major consideration. 

•	  Many South African companies do not regard R&D as a primary and critical part of their 
organisation because they can easily outsource to international companies or because 
technology is readily available in a global market. The few companies that were still doing 
research locally have cut down to save costs and hence do not employ a large number 
of postgraduate engineers. 

•	  Engineers with postgraduate degrees have better lateral thinking and problem-solving 
skills and research skills which are lacking in a person with only a first degree.  Where a job 
requires innovation then the value of a postgraduate degree becomes important. It is not 
necessarily for the engineering knowledge but for the skills, such as internet-based design 
and economic modelling. 

•	  Perceptions of employers need to change so that they recognise the value of an engineer 
with a postgraduate qualification.

General perspectives

The notion that all engineers should be qualified at postgraduate level at the entry level is un-
fortunate and not practised to any extent internationally. What is also clear, however, is that 
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knowledge and technology are changing fast and that a focus on principles at undergradu-
ate level, specialisation at postgraduate level and lifelong learning should be the norm. The 
ideal environment to launch the engineer on such a journey, of probably more than 50 years 
based on current expectations, is a university environment focusing on both fundamentals 
and applications, as well as one that is future-facing and actively contributing to the creation 
of new knowledge and practices. International experience at leading engineering universi-
ties has shown that this is best achieved by creating teaching-intensive undergraduate pro-
grammes supported and guided by strong postgraduate activities in research and develop-
ment. It is also true that many industry leaders, and not only researchers and academics, 
have benefitted significantly from postgraduate education in terms of personal development 
and perspective, that has served them well at later stages in their careers.

5.3.2 Postgraduate Student Support

Perspectives of workshop participants

•	  It was acknowledged that there are few scholarships offered by industry for postgraduate 
studies, and that in most instances, the amounts offered are insufficient to encourage stu-
dents to pursue postgraduate studies. 

•	  Since industries are content to employ a person with a basic engineering degree, there is 
no need to focus on funding postgraduate engineers.

•	  The mining industry was highlighted as an example of an industry facing economic hard-
ships and which had discontinued their support for postgraduate degree programmes at 
universities.  Many mining companies had sold their R&D to organisations such as the CSIR; 
this move had seen many people with postgraduate qualifications in engineering moving 
to the CSIR. It was noted that the CSIR did not focus on hardcore mining engineering re-
search, but rather on environmental aspects.

•	  The Department of Mineral Resources was mentioned as a funder of engineering students 
for employment by industry, but it was noted that these students were rarely encouraged 
or funded to pursue postgraduate studies. 

•	  It was felt that industry and business are abrogating their responsibilities towards postgrad-
uate students in that they have a responsibility to provide training and development as 
they are the largest beneficiary of the human resources. Due to the lack of industry involve-
ment, graduates tend to be without hands-on experience.

General perspectives

It would be unrealistic to expect an industry focused on short-term returns and subject to 
severe business cycles to provide strong support for postgraduate engineering training. A 
country with a vision to be competitive in an ever more technology-intensive environment 
should, however, have a different view and should encourage the development of technol-
ogy-intensive activities and industries to secure future competitiveness. South Africa needs a 
long-term vision of excellence that will deal with present realities, but also a firm commitment 
to competitively position future generations.

5.3.3 Gaps in postgraduate engineering training

Perspectives of workshop participants

•	  The lack of practical experience was highlighted as the major shortcoming in postgradu-
ate engineering training. It was acknowledged that industry exposure is a requirement for 
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completion of the degree at most universities, however, there was inadequate commit-
ment from industry and hence students did not derive the full benefit. 

•	  It was recommended that there should be a partnership between industries and aca-
demia, whereby industry provides practical experience and postgraduates undertake re-
search projects that are relevant to the needs of industry and to the needs of the country.

•	  Another area that required attention was to enable postgraduate students to have train-
ing in research methodology so as to increase their employability. 

General perspectives

Postgraduate engineering training can be divided broadly into formal training in a specialisa-
tion, with a relatively small research component, or research-focused training. In the former 
case the student should ideally be practising engineering and the application of the ac-
quired knowledge should not be an issue. If not, the training could include group work on a 
specific engineering problem in cooperation with industry. Research-focused postgraduate 
study typically also involves some coursework in the particular specialisation, as well as in 
the art of research and communication skills. Research done in close cooperation and with 
the support of industry would ensure relevance and skills transfer. Relationships with industry 
should be cultivated and would involve both push and pull efforts, depending on the technol-
ogy intensity of the partners. 

5.3.4 Supply of engineers with postgraduate degrees 

Perspectives of workshop participants

Observations made by workshop attendees were as follows: 
•	  Most PhD graduates in engineering originate from African countries other than South Af-

rica. In general, they pursue a PhD predominantly because they seek the qualification in 
order to obtain a good position in government in their home countries. 

•	  A major constraint to increasing the number of postgraduate engineers is supervision ca-
pacity at the universities. Various suggestions were made to overcome this constraint, such 
as organising the research on various aspects of a central theme and developing research 
groups where senior students and postdoctoral fellows could give more guidance on ex-
perimental aspects. external supervisors from science councils, for example CSIR and Mint-
ek, and industry could also significantly contribute. 

•	  In light of the limiting factor of supervision capacity, if the supply of postgraduate engineers 
is to increase there has to be an increase in the number of suitably qualified engineering 
staff at the universities. 

•	  Adequate investment in laboratories and equipment is essential and should preferably be 
done around research themes and with adequate long-term support. 

•	  Universities should ensure that graduate students are well supported in terms of equipment 
and supervision. 

•	  South African qualified engineers are generally well accepted internationally and attests 
to the quality of engineers with South African postgraduate qualifications.

General perspectives 

Postgraduate programmes offer a major opportunity for a country to attract talented young 
people internationally and to contribute significantly to the development of the highly skilled 
talent pool of their home countries. This should be organised to be beneficial for both host 
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and home countries and is internationally perceived to be positively contributing to building 
linkages and aiding development. The challenges facing South African universities in terms 
of facilities and staffing should be used as an opportunity to improve the overall educational 
environment for engineering, with postgraduate students used as a resource to enrich and 
support the undergraduate programmes. Postgraduate programmes should also be seen as 
an opportunity to attract talented individuals to the country and to support the R&D activities 
in the country. 

5.3.5 Employability

Perspectives of workshop participants

•	  It was generally agreed that individuals with a doctorate in engineering are highly employ-
able across many and diverse organisations. 

•	  It was noted that many postgraduate engineering students take up employment in the 
financial sector, where they are in high demand for their problem-solving abilities, analyti-
cal thinking and modelling skills. It is not the subject matter knowledge that is important but 
their skills set. 

General perspectives 

The significant high-end skills shortage in South Africa has contributed to the fact that many 
staff members at universities and research organisations are underqualified. Work-based part-
time postgraduate study is an opportunity to address this deficiency and is indeed contrib-
uting significantly to the upskilling of researchers in the country. employment prospects for 
postgraduate-qualified engineers are generally good as could be confirmed by many who 
supported employees through their studies only to lose them when qualified. The success of 
postgraduate educated engineering students in various sectors in industry is a strong endorse-
ment for the educational and formative value of the postgraduate qualifications offered in 
South Africa.

5.3.6  Demand for postgraduate engineers

Perspectives of workshop participants

•	  The cyclical nature of the engineering industry and the low numbers of companies under-
taking their own R&D were mentioned as factors affecting the demand for postgraduate 
engineers.

•	  The value of the MBA degree as opposed to a Masters degree in engineering was men-
tioned.

•	  The differences between postgraduate engineers trained at a traditional university and 
university of technology were not viewed as major, except in their levels of mathematics.  

•	  The expense of employing postgraduate engineers was mentioned again as a negative 
factor. 

•	  Top employers of postgraduate engineers in South Africa were listed as government, state-
owned entities (e.g. Eskom), the water sector (water boards, municipalities), consulting 
companies, banks and mining companies.

•	  Particular companies that were named included: Unilever, South African breweries, ASeA 
Brown Boveri (ABB), Siemens.



98

General perspectives

It is unfortunate that the demand for postgraduate-qualified engineers in the research and 
tertiary sector in South Africa could not be further interrogated at the workshop. There is in-
deed a significant demand in these sectors which may not be attractive as employers for a 
variety of reasons but with a significant need as highlighted by the shortage of adequately 
qualified supervisors for postgraduate studies. The perspective of the level of qualifications 
required for typical employees is understandable in the light of the fact that most manufac-
turing in South Africa may be regarded as medium to low technology with limited interest in 
R&D. The long-term competitiveness of South Africa in this sector is under threat and high-
technology manufacturing should be encouraged and facilitated by developing the talent 
pool required for such activities.

5.3.7 Future of Engineering

Perspectives of workshop participants

Key fields were identified where the demand for engineers is likely to increase. They are as 
follows:

•	 Water
•	 Square Kilometre Array (SKA)
•	 Renewable energy
•	 Urban applications
•	 Sustainability – need for multidisciplinary engineers
•	 Energy/food/water
•	 Engineering management and industrial engineering 
•	 Systems engineering 
•	 IT engineering
•	 Animation and gaming 
•	 Infrastructure technology for Africa (developing technology that is applicable to Africa)
•	 Civil and mechanical engineering
•	 Big data
•	 Asset and facilities maintenance and management
•	 Asset management in process industries (pre-emptive, reliability)  

General perspectives 

There is presently a greater realisation of the fast-changing nature of technology and that it 
would be a futile exercise to try to match student numbers in disciplines except for the rather 
short term and then also recognising that even then students are likely to qualify out of syn-
chronisation with the business cycles. The emphasis of education should rather be to focus on 
fundamentals and to use useful knowledge to educate and position students for an uncertain 
future and relatively long careers. The focus in South Africa should be to stimulate and support 
high-technology industries through the development of well-qualified engineers and research 
facilities aligned with present priorities but with a strong focus on evolving technologies. 
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5.4 Conclusions

The perspective on the future needs of engineering graduates, and especially postgraduate-
qualified students is inextricably linked to the vision of the country in terms of positioning and 
competitiveness. As already indicated, South Africa is not well positioned to be competitive 
in low-technology industries and should rather focus on high-technology manufacturing and 
service industries. A well-educated workforce, with the majority of the graduates at bachelors 
level but with significant numbers at postgraduate level will be required to support such a tran-
sition. The focus of planning should not be on trying to match present perceived needs for the 
near future but rather to develop and equip students to function well in a fast-changing tech-
nological environment. The reticence of industry, which is presently predominantly positioned 
at the low to medium-technology levels, to support the growth of postgraduate education is 
understandable, but should be viewed in terms of what is needed for the long-term success 
of South African economic activities. The immediate aim with postgraduate engineering edu-
cation should be to ensure that academic and research organisations are well resourced, 
and to stimulate and support South Africa as an attractive destination for high-technology in-
dustries. The value of engineering education, especially at the postgraduate level, to prepare 
students for leadership positions is clear and should not be viewed as a loss to engineering, 
but as a gain to position the economy better in a technology-rich environment.
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6  CHAPTeR 6: InTeRnATIonAl 
    CoMPARISon oF eFFICIenCY AnD     
    eFFeCTIVeneSS oF PoSTGRAD-
    UATe enGIneeRInG TRAInInG

6.1 Background

eight comparator countries (brazil, Russia, India, China, Germany, Republic of Korea, Malaysia 
and Mexico) were selected and compared with South Africa across a set of indicators. The 
countries included those of the bRICS  group; Germany and South Korea as examples of tech-
nologically advanced countries and ones to which South Africa could aspire; and Malaysia 
and Mexico as examples of peer developing countries with similar per capita incomes and 
economic development status (middle-income countries) as South Africa. Table 6.1 shows 
the gross national income (GnI) per capita and various other comparative statistics for Ma-
laysia, Mexico and South Africa. It should be noted that in 2006, Malaysia and South Africa’s 
GnI per capita were very similar, but in the past decade Malaysia has pulled ahead. 

Table 6.1: Comparative statistics for Malaysia, Mexico and South Africa

Factor Malaysia Mexico South 
Africa Ref. Comparative

GnI per capita, 2016 
(current US$) $9 860 $9 040 $ 5 480 (World bank, 2018b)

Researchers in R&D 
per million popula-
tion

2261.4
(2015)

241.8
(2013)

437.1
(2013) (World bank, 2018a)

Industry value add as 
% of GDP, 2016 38.3% 32.7% 28.9% (World bank, 2018a)

The indicators selected as a measure of efficiency and effectiveness were informed by the 
availability of South African and international data and are depicted in Table 6.2. Effective-
ness indicators serve to qualify the efficiency indicators – efficiency is no good when the 
wrong type or quality of engineers are produced. Further details pertaining to the data used 
are given in Appendix  H. 
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Table 6.2: Indicators of efficiency and effectiveness

Analysis 
area

Indicator 
area Indicator Objective Formula (where calculated)

Ef
fic

ie
nc

y

Pa
rti

ci
pa

tio
n

Tertiary educa-
tion enrolment 
rate

Indicates what 
proportion of the 
population in the 
official tertiary age 
group is enrolled for 
tertiary education

Total tertiary enrolment (ISCED10 5+6)
Total population in official tertiary age group

Engineers as 
% of overall 
student 
graduations – 
undergraduate

Indicates proportion 
of higher education 
activity producing 
engineers

(ISCED 5+6 engineer graduations)
(Total ISCED 5+6 graduations)

Engineers as 
% of overall 
student 
graduations – 
postgraduate

(ISCED 7+8 engineer graduations)
(Total ISCED 7+8 graduations)

Female engi-
neer gradua-
tions as % of 
total engineer-
ing graduates

Indicates gender 
balance of engi-
neering graduates

(Female ISCED 5+6 engineer graduations)
(Total ISCED 5+6 engineer graduations)

Female post-
graduate 
engineer 
graduations 
as % of total 
postgraduate 
engineer 
graduations

(Female ISCED 7+8 engineer graduations)
(Total ISCED 7+8 engineer graduations)

Pr
og

re
ss

io
n11

% of engineer-
ing undergradu-
ates that pro-
ceed to Masters 
(ISCeD 6 to 7)

Indicates conver-
sion to postgradu-
ate and doctoral 
studies in engineer-
ing student popula-
tion

(ISCED 7 engineer new entrants x
(ISCED 6 engineer graduationsx-1

where new entrants for a degree for 
year x = (enrolmentsx – enrolmentsx-1) + 
graduationsx-1

% of engineer-
ing Masters that 
proceed to 
doctoral (ISCeD 
7 to 8)

(ISCED 8 engineer new entrants x
(ISCED 7 engineer graduations x-1

10  The International Standard Classification of education (ISCeD) serves as an instrument to compile and present 
education statistics both nationally and internationally. The framework is occasionally updated in order to better 
capture new developments in education systems worldwide.

11  Progression as calculated here will underestimate true progression, due to study breaks and part-time studies not 
being included in the calculation (Scott, 2005).
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Analysis 
area

Indicator 
area Indicator Objective Formula (where calculated)

C
om

pl
et

io
n12

% of engineer-
ing Masters 
(ISCeD 7) 
entrants that 
ultimately 
graduate

Indicates success 
rate in complet-
ing postgraduate 
studies

(ISCED 7 engineer new entrants x
(ISCED 7 engineer graduations x

% of engi-
neering doc-
toral (ISCeD 
8) entrants 
that ultimately 
graduate 

(ISCED 8 engineer new entrants x
(ISCED 8 engineer graduations x

Mean TTD - 
Masters

Indicates how long 
students take to 
successfully com-
plete their studies

Cohort-specific analysis

Mean TTD – 
Doctoral

Cohort-specific analysis

Ed
uc

at
io

na
l s

ys
te

m
 e

ffi
ci

en
cy

Ratio of PhD 
students to PhD 
staff

Indicates capacity 
and productivity of 
supervision

(ISCED 8 engineer new entrants x
(ISCED 8 engineer graduations x

Proportion of 
academics with 
PhDs

Indicates quality of 
university staff

(Academic staff with PhDs)
(Total academic staff)

Public expendi-
ture on tertiary 
education as % 
of GDP

Indicates country’s 
financial commit-
ment to tertiary 
education

As reported

Public expendi-
ture on tertiary 
education as % 
of total ex-
penditure on 
education

Indicates country’s 
educational focus As reported

Ef
fe

ct
iv

en
es

s

Su
pp

ly
 v

s 
de

m
an

d Supply of engi-
neers per en-
gineering field 
vs. demand of 
engineers per 
engineering 
field in SA

Indicates whether 
the pipeline match-
es the need

Supply: use distribution of enrolments / 
graduations per engineering field (un-
dergraduate, postgraduate & total).
Demand: use engineer employment 
per industry sector per engineering field 
history and projected industry sector 
job growth rates to estimate future 
demand.

Hi
gh

er
 

ed
uc

at
io

n
sy

st
em

 q
ua

lit
y Higher edu-

cation and 
Training ranking 
and score (WeF 
Global Com-
petitiveness 
Report)

Provides a very gen-
eral/basic indica-
tion of the quality of 
the higher educa-
tion and training 
system

As reported

12   Completion rates are calculated using the cross-sectional survey method, which will underestimate comple-
tion when new entrants are growing and overestimate when new entrants are decreasing. An average com-
pletion rate is used to reduce this effect. The true cohort method is more accurate and representative, but 
requires more detailed data or dedicated studies, which were not available for this study.
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Caution is advised when comparing education-related indicators between countries for sev-
eral reasons. It is difficult to compare any measures or indicators across countries, due to dif-
ferences in terminology, definitions, structure of education systems, data collection method-
ology and other factors. Differences in indicators do not necessarily arise only from differences 
in efficiency and effectiveness, but may be due to structural differences in the economies, 
differences in policies and incentives, differences in natural resources and various other fac-
tors. Although care has been taken to use the most authoritative data sources (e.g. United 
nations educational, Scientific and Cultural organisation (UneSCo), World bank, oeCD, DHeT, 
Council on Higher education (CHe), Statistics South Africa (Stats SA)) for the input data, the 
quality of the data is still variable. 

6.2 Structure of Higher Education Systems

A brief qualitative overview of the structure of the higher education systems of the selected 
countries (Table 6.3) is appropriate prior to examining quantitative indicators.
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Table 6.3: Overview of the structure of the higher education systems of selected countries
C

ou
nt

ry
Types of HEIs Degrees conferred

(& nominal duration)

Fe
e-

fre
e 

HE
Is

?*

General comments and 
key policy notes

Un
iv

er
sit

ie
s

Un
iv

. o
f T

ec
hn

ol
-

og
y 

/ 
Po

ly
te

ch
ni

c

C
ol

le
ge

s

ISCED
5

ISCED
6

ISCED
7

ISCED
8

Di
pl

om
a

Ba
ch

el
or

Po
st

gr
ad

ua
te

 
di

pl
om

a

Ho
no

ur
s

M
as

te
rs

Do
ct

or
al

Br
az

il  13 

4-6

14 

2



3-5

Y

The Brazilian public perceives public 
universities as higher quality than pri-
vate universities, and there is strong 
competition for admission (especially 
since it is fee-free). Admission is based 
on a national entrance exam (Spain 
exchange Country Guide, 2018). The 
federal government (Ministry of Edu-
cation) is responsible for tertiary edu-
cation. Brazil has a National System of 
Higher education evaluation for quali-
ty assessment (oeCD, 2015).

C
hi

na   15

2-4



4-5



2-3



3-4

P

The Chinese HeIs are of highly vary-
ing quality, partly due to government 
initiatives to develop a set of top-tier 
(world-class) HeIs. There are 111 pres-
tigious universities directly under the 
central government, whilst the major-
ity of HeIs are affiliated with provincial 
or local governments (Michael and 
Gu, 2016). Quality assessment is done 
by the Higher education evaluation 
Centre.

G
er

m
an

y

 16  

3



3-5

17

1-2

18

3-5

Y

Germany has below-average tertiary 
education entry and graduation rates 
compared to other developed coun-
tries, but this is at least partially due to 
a well developed and successful sec-
ondary-level vocational programme. 
Universities fall under state govern-
ment (not federal). There has been in-
creased funding from the federal gov-
ernment more recently, focused on 
improving global competitiveness of 
German universities (Trines, 2016).

13 Upper secondary vocational education.
14 brazil has so-called Specialisation Courses or Cursos de especialização.
15 Called a Certificate of Graduation.
16 Called Fachhochschulen.
17  There is an option to do a 5-year degree called a Diplom or Magister Artium, which is equivalent to 

a bachelor + master’s degree, and gives access to doctoral studies.
18  Germany has two levels of doctoral qualifications: the doctoral degree of 3-5 years, which is re-

ferred to as Promovieren and the Habilitation, which follows the Promovieren. Although not legally 
required for professorship at universities, it is almost universally expected. The Habilitation can take 
the form of a series of publications or a habilitation thesis (Habilitationsschrift).
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C
ou

nt
ry

Types of HEIs Degrees conferred
(& nominal duration)

Fe
e-

fre
e 

HE
Is

?*

General comments and 
key policy notes

Un
iv

er
sit

ie
s

Un
iv

. o
f T

ec
hn

ol
-

og
y 

/ 
Po

ly
te

ch
ni

c

C
ol

le
ge

s

ISCED
5

ISCED
6

ISCED
7

ISCED
8

Di
pl

om
a

Ba
ch

el
or

Po
st

gr
ad

ua
te

 
di

pl
om

a

Ho
no

ur
s

M
as

te
rs

Do
ct

or
al

In
d

ia   19 

3

20

3-5



0.5-2



1



1-1.5



2-3

Y

The National Assessment and Accredi-
tation Council evaluates and accredits 
institutions. Universities generally fall un-
der state jurisdiction, but there are “In-
stitutes of national Importance” that 
receive direct funding from the Cen-
tral Government and are regarded as 
prestigious institutions (Clark, 2006). In-
dia has a problem of poor quality en-
gineering education outside of the top 
institutions. AICTe, the All India Council 
for Technical Education, sets standards 
for technical education. It has a goal 
of closing about 800 substandard engi-
neering colleges across India. Less than 
half of B.Eng and B.Tech graduates 
found employment in 2017 (The Eco-
nomic Times, 2018).

M
al

ay
sia   21 22

2-3



3-4



1



2



3+

Y23

Malaysia has a specific focus on in-
creasing the quality and quantity of ter-
tiary graduates through its Vision 2020 
initiative. It has granted a small number 
of universities “research university” sta-
tus, which includes additional govern-
ment funding and increased autono-
my. These universities produce the bulk 
of Malaysia’s PhD graduates. The Ma-
laysia Qualifications Agency oversees 
higher education quality  (Clark, 2014).

M
ex

ic
o   24 

2-3



3-6

25

1



2



3

Y

Public institutions are the main high-
er education providers in Mexico, with 
most private institutions being of low 
quality. The government has institut-
ed a program in 2013 to, among oth-
er things, increase enrolment in tertiary 
education. Public institutions fall under 
either federal or state government. El 
Consejo para la Acreditación de la 
educación Superior (CoPAeS) accred-
its accrediting bodies that accred-
it undergraduate degree programme 
(Magaziner, 2016), (Masterstudies.
com, 2018).

19  These colleges mostly function to prepare students for entry into regular universities. Some are affiliated with 
universities and offer university-issued degree programmes.

20 Some 4 to 5-year Bachelor’s degrees are called Professional Bachelor’s degrees.
21  Malaysia has “pre-university institutions” for entry into university and “Matriculation colleges” for entry into Poly-

technics/Universities of technology.
22 2-year programme issue Certificate and 3-year programmes issue Diplomas.
23 Almost free – the government subsidises over 90% of fees in public universities (naj, 2017).
24  These are mostly preparatory colleges for university entrance and lead to Bachillerato, Bachillerato Tecnico or 

Profesional Tecnico Bachillerato qualifications.
25 Called a Certificado de Especialización.



107

C
ou

nt
ry

Types of HEIs Degrees conferred
(& nominal duration)

Fe
e-

fre
e 

HE
Is

?*

General comments and 
key policy notes

Un
iv

er
sit

ie
s

Un
iv

. o
f T

ec
hn

ol
-

og
y 

/ 
Po

ly
te

ch
ni

c

C
ol

le
ge

s

ISCED
5

ISCED
6

ISCED
7

ISCED
8

Di
pl

om
a

Ba
ch

el
or

Po
st

gr
ad

ua
te

 
di

pl
om

a

Ho
no

ur
s

M
as

te
rs

Do
ct

or
al

Ko
re

a,
 R

ep
.

 26 27 28

2-3



4



2



2+

N29

Students must take the College Scho-
lastic Ability Test (CSAT) to gain universi-
ty entry. Korean culture is very focused 
on education, and there is substan-
tial parental investment in after-school 
classes and additional tutoring. Ko-
rea has a World Class University pro-
gramme to attract leading researchers 
from around the world to Korean uni-
versities. 85% of Korean HeIs are private 
(Clark, 2013).

Ru
ss

ia  30 31 

1.5-
4.5

32

4-6



2

33

3
P

Unified State examinations must be 
written for university entry. There is a 
widespread problem of academic 
fraud and corruption. All HeIs require 
a state licence. Quality assessment is 
done by the National Accreditation 
Agency (Potapova and Trines, 2017).

So
ut

h 
A

fri
ca

   

2-3



3-4



1



1



2



3+ P

The Department of Higher education 
and Training oversees the tertiary sec-
tor, although universities have a signif-
icant degree of autonomy. The South 
African Qualifications Authority over-
sees quality standards, working with 
the CHe.

* Y = fee-free for all students at public universities; P = fee-free for financially qualifying students 
and/or loan & bursary schemes are provided; N = not fee-free at public universities.

26 Called industrial universities.
27 Includes junior colleges and technical colleges.
28 Called Associate Degrees.
29 Limited government subsidies. 
30 Called Teknikum, Kolledzh and Uchilishche.
31 Called Professionalnoe Litsel / Technicheskoe Uchilishche.
32  The 6-year program leads to a so-called Diploma of Specialist degree, which is equivalent to a master’s degree 

and allows entry into doctoral studies.
33  The doctoral degree is called a Kandidat Nauk. Russia has an equivalent to Germany’s Habilitation called the 

Doktor Nauk, which is required for full-tenured professorship, and requires completion of another dissertation. It 
can take between 5 and 15 years to complete.
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6.3 Efficiency indicators

6.3.1 Participation

South Africa

Malaysia

India

Mexico

China

Brazil

Germany

Russia

Korea, Rep.

TERTIARY EDUCATION ENROLMENT RATE (GROSS) 2008 - 2017

19%

26%

27%

30%

43%

51%

68%

80%

93%

15%

26%

12%

22%

26%

72%

29%

46%

93%

Figure 6.1:  Tertiary education enrolment rate (gross), with 2008 numbers in white and 2017 numbers in 
black. 

The sparklines to the left indicate the trend from 2008 to 2017 (Schwab, 2018).

Figure 6.1 shows the gross tertiary education enrolment rate for the comparator countries. 
Although South Africa’s enrolment rate has increased over the period, it is the lowest. India 
has surpassed South Africa over the period, and all countries (except for Malaysia and Korea) 
have seen a significant increase in enrolment rate.

 

ENGINEERS AS % OF OVERALL STUDENTS GRADUATES - ALL STUDENTS AND DOCTORAL
(bubble size = engineering graduates per million population per year)

Engineers as 1% of overall student graduates (ISCED 6-8)
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Brazil
9.5%
11.3%
566

India
11.7%
10.6%
748

Figure 6.2: engineers as % of graduates for all students (x-axis) and doctoral students (y-axis). 
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Bubble size indicates engineering graduates per million population per year. (UNESCO Institute for Sta-
tistics, 2018), (UNESCO, 2015), (Loyalka et al., 2014), (Ministry of Education of the People’s Republic of 
China, 2018), (Mouton et al., 2015), (Department of Higher Education and Training (DHET), 2018), (Coun-
cil on Higher Education (CHE), 2018).

Figure 6.2 shows engineering graduates as a percentage of total graduations. South Africa 
has the lowest percentage of engineers for both overall and doctoral graduations. This, to-
gether with the low overall tertiary enrolment rate, might partially explain the low South Afri-
can engineering graduate output per million population (bubble size). 

There seems to be a general correlation between undergraduate and doctoral engineering 
graduates as a proportion of total graduates, except for Mexico and Germany, which have 
a higher proportion of undergraduate engineers than doctoral engineers.

  

Brazil

Mexico

Germany

Russia

South Africa

China

India

Malaysia

Korea, Rep.
Female engineering
doctoral graduates

Female engineering
Masters graduates

Female doctoral 
graduates

54.4%

48.4%36.0%

45.2%

43.5%

42.3%

42.0%

38.0%

36.1%

38.8%

26.3%

14.4%

21.2%13.1%

17.7%

FEMALES AS % OF OVERALL DOCTORAL GRADUATES (ISCED 8)

Figure 6.3:  Females as % of total doctoral graduates (ISCeD 8) in grey; females as % of engineering doc-
toral graduates in blue; females as % of Masters engineering graduates in orange (UneSCo 
Institute for Statistics, 2018), (UneSCo, 2015), (Mouton et al., 2015), (Council on Higher educa-
tion (CHe), 2018), (German Federal Ministry of education and Research, 2018), (AnUIeS (The 
national Association of Universities and Higher education Institutions), 2018).

Figure 6.3 shows females as a percentage of doctoral graduates and as a percentage of en-
gineering doctoral graduates where available. Although about 42% of total doctoral gradu-
ates in South Africa are female, only 13% of doctoral engineering graduates are female (the 
lowest of the five countries for which female doctoral engineering data were available). A 
total of 21% of South African Masters engineering graduates are female.
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6.3.2 Progression

 

PROGRESSION OF STUDENTS TO HIGHER DEGREES

Bachelors to Masters (ISCED 6 to 7) Female Bachelors to Masters (ISCED 6 to 7)

Female Masters to Doctoral (ISCED 7 to 8)Masters to Doctoral (ISCED 7 to 8)
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Figure 6.4:  Progression of students from bachelors to Masters (ISCeD 6 to 7) and Masters to PhD (ISCeD 7 
to 8) (UneSCo Institute for Statistics, 2018), (Ministry of education of the People’s Republic of 
China, 2018), (DHeT, 2018). (no data available for Russia.)

South Africa compares well with countries like China and Germany in terms of progression 
of undergraduate students to postgraduate study (Fig. 6.4). Female students have a slightly 
lower progression to postgraduate study for South Africa, brazil, China and Germany, whilst 
having higher progression in India, Korea and Malaysia. Malaysia has a high overall level of 
progression to postgraduate studies. South Africa’s engineering student progression is higher 
than its general student progression.
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6.3.3 Completion

POSTGRADUATE COMPLETION RATES (CROSS-SECTIONAL)

Brazil Malysia India South
Africa

SA -
cohort
study

Germany Korea,
Rep.

Masters Doctoral Engineering Masters Engineering Doctoral

Mexico China

M
as

te
rs

 (I
SC

ED
 7

)  
 8

9%

En
g.

 M
as

te
rs

   
   

  8
6%

Do
ct

or
al

 (I
SC

ED
 8

)  
 9

6%

82
%

88
%

53
%

89
% 94

%

53
%

69
%77

%

68
%

54
%

10
1%

81
%

54
%

En
g.

 D
oc

t. 
   

   
   

 8
0%

65
%

52
%

10
2%

79
% 87

%
79

% 87
%

58
%

120%

100%

80%

60%

40%

20%

0%

   
   

  7
7%

Figure 6.5:  Postgraduate completion rate comparison(UneSCo Institute for Statistics, 2018), (Mouton et 
al., 2015), (Council on Higher education (CHe), 2018), (Korean educational Statistic Service 
(KeSS), 2018)6, (AnUIeS (The national Association of Universities and Higher education Institu-
tions), 2018).

Note that these are cross-sectional completion rates. Cohort-based completion rates for South Africa 
are shown on the right. The sparklines below the South African columns indicate trends over the period 
2009 to 2016. (No data available for Russia.)

Figure 6.5 indicates Masters and doctoral completion rates for the comparator countries. 
South Africa has the lowest doctoral completion rates, but Masters completion rates are on 
par with most of the other countries. South Africa’s engineering Masters and doctoral comple-
tion rates are lower than its general Masters and doctoral completion rates (77% vs 87% for 
Masters and 52% versus 58% for doctoral). Korea and China’s engineering doctoral comple-
tion rates are also lower than their general doctoral completion rates.

Cohort-based34 completion rates for South Africa (four-year completion rates for Masters and 
six-year completion rates for doctoral) are shown on the right.

34  This refers to longitudinal studies as opposed to cross-sectional studies.
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6.3.4 Educational system efficiency

PROPORTION OF ACADEMICS WITH DOCTORAL DEGREES (ISCED 8)
AND DOCTORAL STUDENT TO DOCTORAL STAFF RATIO

Proportion of academics with doctoral degree     Doctoral student to doctoral staff ratio
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Figure 6.6:  Proportion of academics with doctoral degrees (blue and orange columns) and doctoral 
student to doctoral staff ratio (black and orange markers).

(Loyalka et al., 2014), (Ministry of education of the People’s Republic of China, 2018), (Council on Higher 
education (CHe), 2018), (Korean educational Statistic Service (KeSS), 2018), (Diretoria De estatisticas edu-
cacionais, 2014), (bRICS Statistical Institutes, 2017), (Destatis (Statistical office Germany), 2018), (Ministry 
of Education Malaysia, 2018), (Espinosa, 2018).

Figure 6.6 shows the proportion of academic staff with doctoral degrees (ISCeD 8) at universi-
ties in the various countries. South Africa is on par with China and Malaysia, and has a higher 
percentage of academic staff with doctoral degrees than Mexico and India. Russia and the 
Republic of Korea have very high proportions of academics with doctoral degrees.

The figure also shows doctoral student to doctoral staff ratios. This is difficult to interpret, since 
many factors can play a role (for example, undergraduate teaching burden, number of Mas-
ters students being supervised, supervisor productivity, the relative number of postdoctoral 
researchers and teaching assistants and so forth) (Bitzer et al., 2014). South Africa’s ratio of 1.6 
does not seem to be abnormally high or low compared with the other countries. (The ratio for 
engineering doctoral students to engineering doctoral staff in South Africa is also 1.6, based 
on 2014 data (CHe), 2018)). Top researchers can typically supervise a much larger number of 
doctoral students.
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PUBLIC EXPENDITURE ON EDUCATION AS % OF GDP
(value below country name indicates tertiary expenditure as % of total expenditure on education)

Total                 Tertiary
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Figure 6.7:  Public expenditure on education as % of GDP (UneSCo, 2015), (Council on Higher educa-
tion (CHe), 2018), (Korean educational Statistic Service (KeSS), 2018), (World bank, 2018a), 
(liangyu, 2017), (Wildau and Hornby, 2018), (Statistics South Africa, 2018a), (Index Mundi, 
2018). 

The blue bars indicate public expenditure on tertiary education as % of GDP, with South Africa’s value in 
orange. The values in brackets below the country names indicate public expenditure on tertiary educa-
tion as % of total public expenditure on education.

Figure 6.7 shows public expenditure on education as % of GDP for the comparator countries. 
Although the South African government spends the second highest on education as a whole 
after Brazil, South Africa’s expenditure on tertiary education is the lowest of all the countries in 
the comparison in both absolute (0.8% of GDP) and relative (12% of total public expenditure 
on education) terms.

6.4 Effectiveness indicators

6.4.1 Engineer supply and demand in South Africa

According to the Stats SA 2016 Labour Market Dynamics in South Africa Survey, there was zero 
engineer unemployment in 2016 (Statistics South Africa, 2018b). This would seem to indicate 
that there is a shortage of engineering skills in South Africa.

Figure 6.8 shows South African engineer employment by engineering field and industry sector. 
The main fields of employment are (a) Financial intermediation; insurance; real estate and 
business services; and (b) Manufacturing. Almost half of all engineers (47.5%) are employed 
in these two industries.
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ENGINEER EMPLOYMENT BY ENGINEERING FIELD AND INDUSTRY SECTOR
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Figure 6.8: engineer employment by engineering field and industry sector.

(Statistics South Africa, 2018b).

Figure 6.9 and 6.10 show supply and demand for postgraduate (ISCeD 7-8) and all (ISCeD 
5-8) engineers in South Africa, respectively. Supply is based on the distribution of graduates 
produced annually per engineering field (2015 data), and demand is based on the employ-
ment distribution per engineering field in South Africa (averaged over the period 2010-2016).

SUPPLY AND DEMAND: POSTGRADUATE ENGINEERS IN SOUTH AFRICA (ISCED 7-8)
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Figure 6.9: Supply and demand for postgraduate engineers in South Africa. 

(ISCED 7-8) (Statistics South Africa, 2018a), (Council on Higher education (CHe), 2018), (Statistics South 
Africa, 2018b). 
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SUPPLY AND DEMAND: ENGINEERS IN SOUTH AFRICA (ISCED 5-8)
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Figure 6.10: Supply of and demand for engineers in South Africa. 

(ISCED 5-8) (Statistics South Africa, 2018a), (Council on Higher education (CHe), 2018),(Statistics South 
Africa, 2018b). The numbers to the right indicate the projected change in production (blue) and em-
ployment (green) based on annualised growth rates in engineering graduates from 2011 to 2015 and 
annualised employment growth rates in the various industry sectors from 2013 to 2016.

As can be seen from Figures 6.9 and 6.10 the largest engineering employment categories are 
electrical, electronic and telecoms engineering; civil engineering and mining engineering. 
For both postgraduate and all engineers, it seems that the supply pipeline is not fully aligned 
with demand. In particular, industrial and chemical engineers seem to be in relative oversup-
ply, whilst the demand for electrical, electronic and telecommunications engineers and min-
ing engineers seems to be underserved.

In terms of predicted changes in supply and demand, the arrows and numbers to the right of 
Figure 6.10 indicate annualised rates of change in supply and demand over the most recent 
periods for which data were available (2011 to 2015 for engineering graduate production 
and 2013 to 2016 for industry sector employment data). 

The change in graduation rates does seem to be following market demand, in that the top-
three engineering employment categories (electrical, electronic and telecommunications 
engineers; civil engineers; mining engineers) have growing numbers of graduates, whilst the 
other categories (mechanical, industrial and chemical engineers) have decreasing numbers 
of graduates.

6.4.2 Higher education system quality

As of 2018, there is still no common or globally accepted method to measure higher edu-
cation quality and enable international comparisons. There have been several attempts in 
the recent past, including the oeCD’s AHelo (Assessment of Higher education learning out-
comes) and its derivative CAloHee, but there are problems with methodology, hidden bias, 
etc. (Bhassociates.eu, 2017). 

efficiency measures are less meaningful when quality is poor (i.e. producing large numbers 
of poorly educated graduates), and thus some measure of quality is sorely needed but not 
yet available. In the absence of such a method/measure, the World economic Forum’s (WeF) 
Global Competitiveness Index’s Higher education and Training pillar is used here as an admit-
tedly limited indicator.
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NUMBER OF ENGINEERING GRADUATES PER MILLION POPULATION PER YEAR
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Figure 6.11:  number of engineering graduates per million population per year as function of spend on 
tertiary education and quality of higher education system.

(Council on Higher education (CHe), 2018), (Schwab (ed), 2018), (UneSCo, 2015), (World bank, 2018a), 
(UneSCo Institute for Statistics, 2018), (German Federal Ministry of education and Research, 2018), (Min-
istry of education of the People’s Republic of China, 2018).(The WEF Higher Education & Training Score 
has a rating of 1 – 7, where 1 is worst and 7 is best).

A number of observations can be made from Figure 6.11:
•	  South Africa and Mexico score the lowest of all the comparator countries on overall quality 

of their higher education and training systems.
•	  South Africa produces the lowest number of engineering graduates per million population 

per year of the comparator countries.
•	  This can be partially explained by the fact that the South African government also spends 

the least as % of GDP on tertiary education of all the comparator countries.
•	  However, countries like Mexico, Russia and the Republic of Korea spend only fractionally 

more of their GDP on tertiary education, with a dramatically higher output of engineers.

Note: The South African number of 265 engineering graduates per million population per year 
is ISCeD 5-8 (i.e. including diplomas), whilst the other numbers are ISCeD 6-8. South Africa’s 
ISCeD 6-8 number is 158 per million population per year  (Mouton et al., 2015).

The low South African engineering graduate production rate might be partially explained by 
its low proportion of engineering graduates of 7.6% and low general tertiary enrolment rate 
(See Figures 6.2 and 6.1, respectively).
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DOCTORAL ENGINEERING GRADUATES AND ENGINEERING PUBLICATIONS
PER MILLION POPULATION PER YEAR
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Figure 6.12:  number of doctoral engineering graduates and engineering publications per mil-
lion population per year. (No data available for Russia.)

Figure 6.12 shows the number of doctoral engineering graduates and engineering publica-
tions per million population. South Africa, India, Mexico and Brazil all have relatively low doc-
toral engineering graduate numbers and engineering publication production, whilst Germa-
ny and the Republic of Korea have very high outputs in both areas.

6.5 Summary

For the efficiency and effectiveness measures reviewed here (from participation, progression, 
completion, educational system efficiency to higher education system quality), South Africa 
scores relatively poorly across almost all measures. However, it has to be kept in mind that the 
countries selected are mostly upper middle-income developing countries and two devel-
oped countries are included as well.

Specific findings are summarised as follows:

Efficiency:

•	  Participation: South Africa has the lowest gross tertiary enrolment rate (19%) and also has 
the lowest proportion of engineers as % of overall and doctoral students.

•	  Progression: South Africa has reasonable progression levels from undergraduate to post-
graduate studies, including for engineering.

•	  Completion: South Africa has the lowest doctoral completion rate across the countries 
compared (58%), but Masters completion rates are relatively good (87%). For engineering, 
the completion rates are 77% for Masters and 52% for doctoral.

•	 �Educational�system�efficiency: South Africa compares reasonably well with the other coun-
tries in terms of proportion of academics with doctoral degrees and doctoral student to 
staff ratio. South Africa has the lowest absolute (0.8% of GDP) and relative (12% of total ex-
penditure on education) expenditure on tertiary education of the comparator countries.
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Effectiveness:

•	  Supply versus demand: the highest demand for engineers seem to be in the Electrical, 
electronic and Telecommunications engineering; Civil engineering; and Mining engineer-
ing fields. The supply profile does not match the demand profile in all areas. However, 
there seems to be a demand for (and shortage of) engineers in all engineering fields, 
based on very low engineer unemployment rates.

•	  Higher education system quality: South Africa ranks relatively poorly in terms of the WeF’s 
Higher education & Training Score and has the lowest number of engineering graduates 
per million population (265) across the comparator countries.

Certainly, the indicators provide some guidance as to what would be required for South Af-
rica to transition from an efficiency-driven economy to an innovation or knowledge-based 
economy.

The nDP includes goals for: increasing the percentage of PhD-qualified staff to 75%; increas-
ing the tertiary enrolment/participation rate by 70%; increasing the throughput (completion) 
rate to 75%; increasing the number of Masters and PhD students and graduates; increasing 
the proportion of STEM  graduates; and strengthening the existing research universities (Na-
tional Planning Commission, 2012). These goals remain germane for tertiary education in gen-
eral, and for postgraduate engineering education in particular.

Whilst progression rates to postgraduate study are relatively good for engineers in South Af-
rica, postgraduate completion rates are relatively low, and engineering as a percentage 
of undergraduate study is very low. Measures that might support an increase in interest in 
engineering as a study and career choice include increasing awareness among high-school 
students of the value and reward of engineering as a career option. Visibility of role models 
might also assist.

To improve postgraduate completion rates, more formalised training, guidance and support 
on aspects such as research methodology, time management, planning and structuring the 
research project might assist. Increased use of postdoctoral researchers could also improve 
completion rates through strengthening support.

The overall investment in tertiary education needs to be increased. Engineering research 
chairs might be a useful vehicle to achieve this. Existing pockets of excellence in engineering 
education (i.e. the strong engineering departments at the top research universities in South 
Africa) should be strengthened and expanded (similar to the initiatives in India, Malaysia, 
China and Korea). 

It would be prudent to track and compare South Africa’s postgraduate engineering training 
efficiency and effectiveness internally over time to form a picture of the South African sys-
tem’s performance. 
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7  CHAPTeR 7

ConClUSIon AnD ReCoMMenDATIonS

This final chapter captures the key findings of the study that underpin the consensus recom-
mendations made by the panel. 

7.1 Numbers of institutions offering postgraduate engineering qualifications

There are 14 institutions offering postgraduate engineering qualifications in South Africa, of 
which the top four (SU, UP, Wits and UCT) produce 78% of the Masters graduates and 78% of 
doctoral graduates (2014 statistics – excluding universities of technology). In 2014, the universi-
ties of technology produced a total of 93 Masters graduates and 16 PhD graduates. On the 
surface, it is tempting to strive to increase the number of institutions offering postgraduate 
engineering qualifications, particularly as eight are HWUs and four provinces (Free State, lim-
popo, Mpumalanga and the northern Cape) have no facilities for the training of postgradu-
ate engineers. 

However, an increase in the number of universities offering postgraduate engineering qualifi-
cations should be carefully considered, particularly in light of the current shortage of supervi-
sory capacity (See below) and expensive equipment requirements for training postgraduate 
engineering students. 

Recommendation 1: The creation of new postgraduate engineering programmes at addi-
tional institutions is not currently supported. 

Existing postgraduate programmes should rather be strengthened and supported taking due 
consideration of the scarce resources, both human and physical, in South Africa.  

7.2 Research foci

Postgraduate education and training is directly linked to research foci and strengths at the 
various institutions. There are a large number of research groups at individual institutions. For 
example, UCT lists 32, UP has 29 and Wits has 23 such research groups. It is evident that many 
of the groupings are multidisciplinary and exist across disciplinary boundaries and depart-
ments. A few are inter-institutional in nature, although this feature could be strengthened. 
Most of the research groupings are small and appear to have arisen in a bottom-up manner, 
being tied to the research interests of particular individuals. There are few that have arisen as 
a result of a clear policy directive from DST. Exceptions are the research groups on hydrogen 
(HySA) and energy efficiency. There is only one engineering-related DST-nRF Coe; it is in the 
field of catalysis and is centred at UCT but is spread across six universities and two science 
councils. Its funding is due to end in 2019 and so there is a need for a decision regarding its 
future, as well as that of any other potential Coes.  

Many of the research groups mention collaboration with industry, indicative of private sector 
funding, although this was not quantified. There was little evidence that TIA had any input into 
the provision of funding to these research groups, which is a cause of concern, perhaps indi-
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cating that innovation is not a strong focus of engineering research groups at South African 
universities.  

It was not possible to evaluate the research productivity of these research groups in terms of 
critical mass, postgraduate student output, peer-reviewed publication outputs and patents. 
However, such an evaluation is deemed imperative, not only as a precursor to the identifica-
tion of potential future Coes, but also to determine the contribution of engineering research to 
innovation. An added benefit of such an evaluation would be to assess the potential for inter-
institutional collaboration and how such collaboration could be encouraged and strength-
ened. It would also give insight into the current array of mechanisms by which private sector 
R&D projects are handled and brought to fruition and how collaboration with the universities 
around such R&D could be encouraged. 

Recommendation 2: Strengthen inter-institutional collaboration about HeIs and also national 
institutions in order to improve critical mass and avoid potentially wasteful duplications.  

Recommendation 3: An evaluation of the research productivity of engineering research 
groups in terms of critical mass, postgraduate student output, peer-reviewed publication out-
puts and patents, as well as their alignment with the imperatives of the NDP should be under-
taken to guide future investments from the DST. 

7.3 Women in Engineering

Women represent 23% of Masters enrolments and 21% of Masters graduates. Comparative 
figures at the doctoral level are18% and 13% (all 2014 statistics). Although there has been a 
general increase in female enrolments and graduations since 2000, the male dominance of 
the field is evident. Sub-fields such as Computer engineering and electrical, electronic and 
Communication engineering display particularly low proportions of women. Further, some 
sub-fields at doctoral level, for example Agricultural/biological engineering and bioengineer-
ing, Industrial Engineering and Mining and Mineral Engineering, have been exclusively male 
over the period 2000 – 2014.

Recommendation 4: Promote the involvement of women in postgraduate engineering pro-
grammes to ensure inclusivity and full utilisation of the entire population’s skills.

Active interventions are still required to increase the numbers of women enrolling and gradu-
ating in engineering fields. Suggestions included the introduction of mentoring programmes 
aimed at women (e.g. those offered by oWSD); the profiling of successful women engineers, 
particularly those who are fellows of the South African Academy of Engineering (SAAE); the 
profiling of young women engineers who can act as role models for school leavers; and the 
profiling of sub-fields of engineering in publications targeted at senior secondary school learn-
ers (e.g. Quest science magazine). All the above interventions can be implemented by ASSAf 
as the host of the oWSD South Africa national Chapter, the publisher of Quest and its close 
association with the SAAE.  

Over and above these practical suggestions, there is a need for strong government support 
from the relevant ministries in terms of both policies and funding. 

7.4 Supervisory capacity 

A major constraint to increasing the number of postgraduate engineering graduates is the 
lack of supervisory capacity at the HeIs. The numbers of staff with PhDs are relatively low, both 
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in terms of absolute numbers and proportions. The aim should be to only appoint permanent 
teaching staff with PhDs, but this will not be realistically achievable in the foreseeable fu-
ture. The reality is that there is a serious shortage of highly qualified staff in most engineering 
disciplines and measures to correct this that should be considered are to make academic 
careers in engineering more attractive with commensurate higher requirements in terms of 
qualifications. The sector could also benefit from greater internationalisation by relaxing im-
migration requirements for highly qualified individuals and by retaining foreign PhD graduates 
after qualifying for say up to an initial seven years, as is indeed suggested in the nDP 2030 
(nPC, 2011). There should also be efforts made to extend the training platforms to science 
councils, such as CSIR and Mintek to a far greater extent than at present and to also ensure 
better cooperation between science councils and universities. 

A fair proportion of the Masters degrees awarded in engineering is specialisations rather than 
research focused. Such courses are indeed contributing significantly to the upskilling of in-
dustry practitioners, but place further demands on a relatively small pool of expert lecturers. 
Industry should be encouraged to partner with universities to also contribute to the mainte-
nance of such expertise and the creation of new knowledge by sponsoring research-focused 
activities. Cooperative Coes supported by government, industry and universities may also 
serve to service the specialised needs of industry while being also available for research and 
teaching activities.

If the number of engineering postgraduates is to be scaled up, then it cannot be ‘business as 
usual’ and a major shift in current practices is needed. Further, not only is there a constraint 
in terms of human capacity, but equipment constraints can often exacerbate the problem. 
Solutions are not straightforward as there is little evidence of capacity in the science councils 
and the private sector to assist with supervisory responsibilities.  

Finally, in recognition of the view expressed in the nDP that South Africa should become more 
innovative with an expanding higher education system facilitating the shift of the country to 
a more knowledge-intensive economy, it is imperative to increase the proportion of staff with 
postgraduate degrees, especially PhDs. 

Recommendation 5: Investigate ways to make academic careers in engineering disciplines 
more attractive by aligning remuneration and benefits, facilities and support with that offered 
in government and the private sector. 

Recommendation 6: Increase the internationalisation of engineering education by relaxing 
immigration requirements and encouraging international PhD graduates to stay on in post-
doctoral and teaching staff positions.

Recommendation 7: Take urgent steps to increase the number and proportion of university 
engineering staff with PhDs, while simultaneously addressing the need for a demographic shift 
from a predominantly white male cohort to a more representative faculty.

7.5 Partnership with Government and the Private Sector

Training and education in engineering is best done in cooperation with a range of partners 
to promote alignment of programmes with industry needs, and cooperation and support to 
develop multipurpose facilities and create opportunities for practical training. The range of 
partners should comprise selected government departments, the private sector, as repre-
sented in various employer/industry bodies, selected state-owned enterprises, and the uni-
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versities with postgraduate engineering programmes. A partnership approach and greater 
involvement of the private sector resonates strongly with recent statements by South Africa’s 
newly appointed State President, Mr Cyril Ramaphosa. Major R&D, and industrialisation pro-
grammes initiated and supported by government may provide the means to establish pro-
grammes and research facilities and programmes to support these and provide the platform 
for future independent R&D programmes. Incentives for joint R&D programmes can be used 
to stimulate interest and support for joint R&D programmes, as well as the laboratory facilities 
and support personnel that may be multi-purposed to support not only the research activities 
but also teaching and provide high-level support for industrial production. Such cooperative 
programmes have the potential to contribute significantly to increasing the competitiveness 
of the country by increasing the quality and alignment of training and teaching programmes, 
stimulating R&D and creating a cooperative environment that investors in high-technology 
industries would find attractive. A key driver of competitiveness is the nurturing and retention 
of talent – the link with postgraduate training in engineering cannot be overemphasised. To 
improve the competitiveness of South Africa, a significant increase in postgraduate research 
programmes and capacity building at a postgraduate level in engineering faculties will be 
required. This could also help reverse the net outflow of professionals from South Africa and 
also attract international talent as researchers, students and supervisors. 

Recommendation 8: Develop strategies for the reindustrialisation of South Africa and use the 
planning and implementation of such strategies as vehicles to stimulate a common vision 
and cooperation between government, industry and engineering educators and institutions.

7.6 Vision for Postgraduate Engineering

A perspective on postgraduate engineering training and research is inextricably linked to 
the vision of South Africa in terms of its regional and global positioning and competitiveness. 
The development and promotion of such a vision is primarily the responsibility of government. 
South Africa is not well positioned to be competitive in low-technology industries and should 
rather focus on high-technology manufacturing and service industries. A well-educated 
workforce, with the majority of the graduates at bachelors level, but with significant numbers 
at postgraduate level will be required to support such a transition. The reticence of indus-
try, which is presently predominantly positioned at the low to medium-technology levels to 
support the growth of postgraduate education is understandable. Further, as was shown by 
workshops participants in this study, the profit motive of industry is paramount and engineers 
with postgraduate qualifications are viewed as unaffordable and unnecessary. A longer-term 
view that positions South Africa for future high-technology industries and underscores the val-
ue of postgraduate qualifications should be promoted. The mechanism to develop this vision 
to position South Africa as a high-technology country should be the joint responsibility of the 
DST and the dti. A high-level indaba between the two departments should be convened. 

Technology is changing rapidly and it is not good practice to match education and training 
with current perceived needs for the near future. The focus should rather be on developing 
and equipping students to function well in a rapidly changing technological environment.    

Recommendation 9:  Government must take the initiative to develop a vision and implemen-
tation plan for postgraduate engineering training and education that positions South Africa 
to be competitive in high-technology manufacturing and service industries. 

Recommendation 10: Higher education institutions must support the transition to high-technol-
ogy manufacturing through their postgraduate degree programmes.
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9  APPenDICeS

APPENDIX A
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Roelf Sandenbergh (Panel Chairperson)
Professor Roelf Sandenbergh obtained the degrees b. eng. (Chemical) (1972), M. eng. (Chem-
ical) (1975) and D. eng. (Metallurgical) (1983) from the University of Pretoria (UP). He began 
his career as Technical Assistant at the Hartebeestfontein Gold Mining Co. before joining UP 
in 1974, as lecturer in the Department of Materials Science and Metallurgical engineering. He 
became Head of the Department in 1996 and Chairman of the School of engineering in 2001. 
He is the former Dean of the Faculty of engineering, built environment and Information Tech-
nology at UP. He contributes to teaching, research and consulting in the fields of extractive 
Metallurgy, Corrosion and Failure Analysis. Sandenbergh is a Registered Professional engineer, 
Fellow of the South African Academy of engineering, Member and Chairman of the Profes-
sional Advisory Committee on Metallurgical engineering of the engineering Council of South 
Africa (eCSA), Member of the Academy of Science of South Africa (ASSAf), Honorary life Fel-
low of the South African Institute of Mining and Metallurgy, Member and previous President of 
the Corrosion Institute of Southern Africa.

Tshilidzi Marwala (Former Chairperson)
Professor Tshilidzi Marwala is Deputy Vice-Chancellor: Research at the University of Johannes-
burg (UJ). He was executive Dean of the Faculty of engineering and built environment at UJ. 
He also serves on the boards of City Power Johannesburg and eoH (Pty) ltd). He is the young-
est recipient of the order of Mapungubwe and was the first African engineer to be awarded 
the President’s Award by the national Research Foundation (nRF) of South Africa.

Tania Douglas
Professor Tania Douglas is Professor of Biomedical Engineering and Deputy Dean for Research 
in the Faculty of Health Sciences at the University of Cape Town (UCT). She is the Director of 
the Medical Research Council (MRC)/UCT Medical Imaging Research Unit and a Fellow of 
the South African Academy of Engineering (SAAE).

Bea Lacquet
Professor bea lacquet is the Deputy Vice-Chancellor: Information, Knowledge and Infrastruc-
ture Management at University of the Witwatersrand (Wits) and she was the Dean of the 
Faculty of engineering and the built environment. She joined Wits in 2003 as De beers Professor 
of Electronics in the School of Electrical and Information Engineering. She has authored and 
co-authored more than 150 journal papers and conference contributions. She jointly holds 
a few patents. She is an active Fellow of the South African Institute of electrical engineering 
(SAIEE) and serves on its council and various committees. She was the President of the SAIEE 
for the term 2005/06. She is a registered Professional engineer and is actively serving on eCSA 
and the executive, and various committees of the council. She is also a senior member of the 
Institute of Electrical and Electronic Engineers (IEEE).
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Deresh Ramjugernath
Professor Deresh Ramjugernath is a Professor of Chemical engineering at the University of 
KwaZulu-natal (UKZn). He is Director of the Thermodynamics Research Unit and also the hold-
er of the Department of Science and Technology (DST)/nRF South African Research Chair in 
Fluorine Process engineering and Separation Technology. Ramjugernath leads a large team 
of postgraduate students and researchers which undertakes research contributing towards 
understanding chemical process development and optimisation in the area of separation 
technology. The group actively contributes to the government’s Fluorochemical expansion 
Initiative (FeI) by researching and developing fluorinated products and chemical processes. 
The activities are integral to the development of a fluorochemical industry in the country.

Cristina Trois
Professor Cristina Trois is the Dean and Head of the School of engineering at UKZn. She is a 
C2-rated scientist with the nRF and her main fields of expertise are: environmental and Geo-
engineering, Waste Management, Wastewater Treatment, Renewable energy from Waste 
and Greenhouse Gas Control from Zero Waste in Africa and developing countries. She is 
co-founder of the Centre for Research in environmental, Coastal and Hydrological engineer-
ing (CReCHe). She developed and has successfully coordinated the Masters Programme in 
Environmental Engineering since 2001. She has graduated 25 postgraduate students, and an 
average of eight to ten undergraduate students successfully complete their final-year disser-
tations under her supervision, every year. 

Sue Harrison
Professor Sue Harrison is the Director of the Centre for bioprocess engineering Research and 
Deputy Dean of the Faculty of engineering and the built environment at UCT. She has some 
25 years’ experience in research in bioprocess engineering, gained in the industrial and aca-
demic arenas. She worked as a research scientist in the research and development (R&D) de-
partment of AeCI ltd in Johannesburg for three years. In 1991, she joined the academic staff 
of the Department of Chemical engineering at UCT. Her research in bioprocess engineering 
spans bacterial, fungal, archael and algal bioprocesses with application in biohydrometallur-
gy, AMD prevention, maximising resource productivity, bioenergy products, biocommodities 
from wastes, fine chemicals, neutraceuticals and expression of niche peptides and proteins. 
Through these she focuses on microbial dynamics, biokinetics, biological stress responses and 
process integration. She has a strong interest on quantifying environmental burden associ-
ated with processes with the view to its minimisation. Harrison has taught actively in the chemi-
cal engineering and biotechnology programmes at undergraduate and postgraduate levels 
at UCT and Cambridge. She served as Head of Department of Chemical engineering from 
1998 to 2002. She holds the South African DST Research Chair in bioprocess. In the innovation 
space, she was a founding member and later Chair of the board of the Cape biotechnology 
Trust, and more recently is a board member of the Technology Innovation Agency (TIA).
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APPENDIX B

PoSTGRADUATe DeGReeS AnD DIPloMAS oFFeReD AT 
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MSc (Applied Science)          
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Dissertation x x Doctor of Philosophy in 
Engineering (Mechatronics)

 x x x

Master of Engineering 
(Mechanical)

Dissertation x x      

Master of Engineering 
(Mechatronics)

Dissertation x x      

UP



138

NWU
Masters PhD Postgraduate Diploma

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

Master of Engineering     Doctor of 
Philosophy

  x  x  x PG Diploma in 
Nuclear Science 
and Technology

x x

Meng in Chemical engineering   x  x  x PhD in 
Chemical 
Engineer-
ing

  x  x  x

Meng in Computer & electronic 
Engineering

  x x  x PhD in 
Computer 
Engineer-
ing

  x  x  x

MEng in Electrical & Electronic 
Engineering

  x  x  x PhD in 
Computer 
& Electron-
ic Engi-
neering

  x  x  x

MEng in Mechanical Engineering   x  x  x PhD in 
Electronic 
Engineer-
ing

  x  x  x

MEng in Nuclear Engineering  x  x  x  x PhD in 
Electrical 
Engineer-
ing

  x  x  x

     PhD in 
Electrical & 
Electronic 
Engineer-
ing

  x  x  x

Master of Science in Engineering 
Sciences

 PhD in Me-
chanical 
Engineer-
ing

  x  x  x

MSc in Chemical engineering   x  x  x PhD in 
Nuclear 
Engineer-
ing

  x  x  x

MSc in Computer & electronic 
Engineering

  x  x  x PhD in 
Engineer-
ing 
Science

  x  x  x

MSc in Electrical & Electronic 
Engineering

  x x x PhD in 
Industrial 
Engineer-
ing

  x  x  x

MSc in Mechanical Engineering   x  x  x      

MSc in Nuclear Engineering   x  x  x      
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SU
Masters PhD Postgraduate Diploma

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k

Th
es

is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k

Th
es

is

Fu
ll 

tim
e

Pa
rt 

tim
e

Master of Engineering 
(MEng by Coursework)

    Doctor of 
Philosophy 
(PhD)

  Postgraduate Diploma in 
Engineering (PGDip (Engi-
neering))

Civil engineering x    Civil 
Engineering

Dissertation   Civil 
Engineering

Industrial Engineering x    Electrical Engi-
neering

Dissertation   Industrial 
Engineering

Industrial Engineering 
(Engineering 
Management)

x    Electronic Engi-
neering

Dissertation   Mechanical 
and 
Mechatron-
ic Engineer-
ing

discontinued 
from 2016

Mechanical Engineer-
ing

x    Extractive 
Metallurgical 
Engineering

 x x  process 
(Chemical) 
Engineering

x x

Master of Engineering 
(MEng) in Smart Grid 
Technology (Structured)

x

sh
or

t t
he

sis   Industrial 
Engineering

Dissertation   

Master of Engineering 
(MEng by Research)

    Mechanical 
Engineering

Dissertation   

Civil engineering  x   Mechatronic 
Engineering

Dissertation   

Electrical Engineering  x   Process 
(Chemical) 
Engineering

 x x  

Electronic Engineering  x        

Engineering 
Management

 x   Doctor of Engi-
neering (DEng)

    

Extractive Metallurgical 
Engineering

 x x  Includes all 
engineering 
branches

Research and 
publications

  

Industrial Engineering 
(Engineering 
Management)

 x        

Mechanical 
Engineering

 x        

Mechatronic 
Engineering

 x        

Process 
(Chemical) engineering

 x x       
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Wits
Masters PhD Postgraduate Diploma

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k

Th
es

is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

Master of Engineering 
MEng (Professional)

    Doctor of 
Philosophy 
(PhD)

 
 

  PG 
Diploma in 
Engineering

Civil Engineering     Civil & 
Environmental 
Engineering

 
x

x x

Geotechnical and 
Materials Engineering

x  x x

Water engineering x  x x
Structural Engineering x  x x
Environmental Engineering x  x x

Project and Construction 
Management

x  x x

Master of Science in 
Engineering (MSc(Eng))
Civil & Environmental 
Engineering
Geotechnical and 
Materials Engineering

x x x x

Water engineering x x x x
Structural Engineering x x x x
Project and Construction 
Management

x x x x

Environmental Engineering x x x x
Electrical Engineering     Aeronautical 

Engineering
 
x

x x Welding Design x x x

Telecommunications x  x x Systems 
Engineering

 
x

x x Welding 
Metallurgy

x x x

Information and Software 
Engineering

x  x x

Power Engineering     Senior Doctorate    
Industrial Engineering     Doctor of 

Engineering 
(DEng)

 Pub-
lished 
work

 x

Engineering Management x  x x Doctor of 
Science in 
Engineering

 Pub-
lished 
work

 x

Industrial Engineering x  x x      
Systems Engineering x  x x      
Mechanical Engineering x  x x      
Aeronautical Engineering x  x x      
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Master of Science in 
Engineering (MSc(Eng))

         

Aeronautical Engineering x  x x      
Electrical Engineering x  x x      
Engineering Management x  x x      
Industrial Engineering x  x x      
Mechanical Engineering x  x x      
Systems Engineering x  x x      
Metallurgy and Materials 
Engineering

         

Coal science and 
technology

x  x x      

Extractive metallurgy x  x x      
Pyrometallurgy x  x x      
Materials science and 
engineering

x  x x      

Welding engineering x  x x      
Mining Engineering  x x x x      
Civil & Environmental 
Engineering

         

Geotechnical and 
Materials Engineering

x  x x      

Water engineering x  x x      
Structural Engineering x  x x      
Project and Construction 
Management

x  x x      

Environmental Engineering x  x x      
Chemical Engineering          
Advanced Chemical 
Engineering

x  x x      

Petroleum, oil and Gas 
Engineering

x  x x      

Coal Science and 
Technology

x  x x      

Clean energy and 
sustainable Technologies

x x x

Mechanical Engineering          
Nuclear Technology 
Leadership

x  x x      

Wits
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CPUT
Masters Doctorate

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Master of Engineering in 
Chemical Engineering

 x x x Doctor of Engineering in Chemical 
Engineering

x x

Environmental Engineering 
and Bioproducts 
Technology

 x x x Environmental Engineering and Bio-
products Technology

x x

Hydrometallurgy, 
Biotechnology and 
Mineral Processing

 x x Hydrometallurgy, biotechnology 
and Mineral Processing x

x

oil and Gas Technology  x x oil and Gas Technology x x
Master of Engineering in Civil 
Engineering

x x Doctor of Engineering in Civil Engi-
neering

x x

MTech: Cartography  x x  N/A
Master of Construction x x x N/A
Master of Engineering in 
Electrical Engineering

x x DEng in Electrical Engineering x x

MTech: Engineering 
Electrical (Course Work)

 x x x

Master of Engineering in Quality x x x N/A

Master of Engineering in 
Mechanical Engineering 

x x  x x Doctor of Engineering in Mechani-
cal Engineering

 x x

DUT
Masters PhD

C
ou

rs
e

C
ou

rs
e-

w
or

k

Th
es

is
Fu

ll 
tim

e
Pa

rt 
tim

e

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

Master of Engineering     Doctor Engineering     
Electronic Engineering  x x x Civil engineering  x x x
Civil engineering  x x x Chemical engineering  x x x
Electrical Engineering  x x x Electrical Engineering  x x x
Chemical engineering  x x x Electronic Engineering  x x x
Industrial Engineering  x x x Industrial Engineering  x x x
Mechanical Engineering  x x x Mechanical Engineering  x x x
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TUT
Masters PhD

C
ou

rs
e

C
ou

rs
e-

w
or

k

Th
es

is
Fu

ll 
tim

e
Pa

rt 
tim

e

C
ou

rs
e

C
ou

rs
e-

w
or

k

Th
es

is
Fu

ll 
tim

e
Pa

rt 
tim

e

 Masters of Engineering    Doctor of Engineering     
Chemical  x x x Chemical  x x x
Civil  x x x Civil  x x x
Electrical  x x x Industrial  x x x
Mechanical  x x x Materials  x x x
Metallurgical  x x x Polymer Technology  x x x
Polymer Technology  x x x Metallurgical  x x x
Industrial  x x x Electrical  x x x
Engineering Management  x x x Doctor Technologiae Current-

ly being 
phased 
out, 31 
Dec 
2018

   

    Chemical  x x x
Magister Technologiae Currently 

being 
phased 
out, 31 Dec 
2018

   Metallurgy  x x x

Chemical  x x x Polymer Technology  x x x
Metallurgy  x x x Electrical  x x x

Polymer Technology  x x x Civil  x x x
Mechanical  x x x Industrial  x x x
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VUT
Masters PhD

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

 Masters of Engineering      Doctor of Engineering     

Electrical  x   Electrical  x x  
Electronic     Mechanical  x x  
Mechanical  x   Civil  x x  
Metallurgy  x   Chemical  x x  
Industrial  x        
Civil  x        
Chemical  x        

Unisa

Masters PhD

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

C
ou

rs
e

C
ou

rs
e-

w
or

k
Th

es
is

Fu
ll 

tim
e

Pa
rt 

tim
e

          

Magister Technologiae: 
engineering: Chemical 
(98989)

 x   Doctor of Philosophy Science, 
Engineering and Technology 
(90040 - SET)

 X   

Magister Technologiae: 
Engineering: Electrical 
(98988)

 x        
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APPenDIX C

DeMoGRAPHICS oF STAFF AT THe HeIs35

UKZN
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

BI
O

RE
SO

UR
C

ES
 E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 2  2      

ASSOCIATE 
PROFESSOR

1 1       

EMERITUS 
PROFESSOR

1  1      

SENIOR LECTURER 1 1       

LECTURER 1  1      

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ 
CONTRACT OR 
PART TIME

0        

TECHNICIANS 3  3      

ADMINISTRATIVE 4 1 1   1 1  

RESEARCH 
OFFICERS

1  1      

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

35 Insufficient information obtained for UJ,CUT and TUT.
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C
HE

M
IC

A
L 

EN
G

IN
EE

RI
N

G
FULL PROFESSOR 6 3 2 1     

ASSOCIATE 
PROFESSOR

1    1    

EMERITUS 
PROFESSOR

2  2      

SENIOR LECTURER 1  1      
LECTURER 9 6 1  2    
JUNIOR LECTURER 0        

ACADEMIC 
LEADER

2 1 1      

POST DOCS 1  1      
TEMPORARY/ 
CONTRACT OR 
PART TIME

0        

TECHNICIANS 0        
ADMINISTRATIVE 0        

RESEARCH 
OFFICERS

4 1 2   1   

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

C
IV

IL
 E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 2  1   1   
ASSOCIATE 
PROFESSOR

1  1      

EMERITUS 
PROFESSOR

1  1      

SENIOR LECTURER 2  2      

LECTURER 6 2   1 3   
JUNIOR LECTURER 0        

POST DOCS 0        
TEMPORARY/ 
CONTRACT OR 
PART TIME

0        

TECHNICIANS 0        

ADMINISTRATIVE 0        

RESEARCH 
OFFICERS

0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

UKZN
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EL
EC

TR
IC

A
L 

EN
G

IN
EE

RI
N

G
FULL PROFESSOR 4 3 1      

ASSOCIATE 
PROFESSOR

1 1       

EMERITUS 
PROFESSOR

0        

SENIOR LECTURER 7 7       

LECTURER 9 7 1  1    
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ 
CONTRACT OR 
PART TIME

0        

TECHNICIANS 16 7 1 3 1   4
ADMINISTRATIVE 4 1   1   2
RESEARCH 
OFFICERS

1  1      

SENIOR SCHOLAR 0        
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

M
EC

HA
N

IC
A

L 
EN

G
IN

EE
RI

N
G

FULL PROFESSOR 3 1 1 1     
ASSOCIATE 
PROFESSOR

2  2      

EMERITUS 
PROFESSOR

0        

SENIOR LECTURER 2  2      
LECTURER 3  3      
JUNIOR LECTURER 0        

POST DOCS 0        
TEMPORARY/ 
CONTRACT / 
PART TIME / 
OCCASIONAL

0        

TECHNICIANS 0        
ADMINISTRATIVE 2    2    
RESEARCH 
OFFICERS

3 1 2      

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

UKZN
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UNISA
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L 

A
N

D 
C

IV
IL

 E
N

G
IN

EE
RI

N
G

HEAD 1     1   

FULL PROFESSOR 2  1   1   

ASSOCIATE 
PROFESSOR

5 1   4    

EMERITUS 
PROFESSOR

0        

SENIOR LECTURER 4 2 1  1    

LECTURER 3    2 1   

JUNIOR LECTURER 3    3    

POST DOCS 2 2       

TEMPORARY/ 
CONTRACT OR 
PART TIME

0        

TECHNICIANS 5 3   2    

ADMINISTRATIVE 3 1   2    

RESEARCH 
OFFICERS

0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

EL
EC

TR
IC

A
L 

A
N

D 
M

IN
IN

G
 E

N
G

IN
EE

RI
N

G

HEAD 1  1      

FULL PROFESSOR 2 2       
ASSOCIATE 
PROFESSOR

1 1       

EMERITUS 
PROFESSOR

0        

SENIOR LECTURER 5 4 1      
LECTURER 6 6       

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ 
CONTRACT OR 
PART TIME

0        

TECHNICIANS 2 1   1    

ADMINISTRATIVE 2     2   

RESEARCH 
OFFICERS

1  1      

SENIOR SCHOLAR 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        
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IN
DU

ST
RI

A
L 

A
N

D 
M

EC
HA

N
IC

A
L 

EN
G

IN
EE

RI
N

G
ASSOCIATE CHAIR 7 6 1      

FULL PROFESSOR 1 1       

ASSOCIATE 
PROFESSOR

1 1       

EMERITUS 
PROFESSOR

0        

SENIOR LECTURER 2 2       

LECTURER 6 3 2  1    

JUNIOR LECTURER 8 7   1    
POST DOCS 1 1       

TEMPORARY/ 
CONTRACT / 
PART TIME / 
OCCASIONAL

0        

TECHNICIANS 2 2       
ADMINISTRATIVE 6 3   3    

RESEARCH 
OFFICERS

0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

UNISA
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UCT
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L 

EN
G

IN
EE

RI
N

G

FULL PROFESSOR 14 1 8 0 0 5 0  
ASSOCIATE 
PROFESSOR

4 1 2 0 0 1 0  

EMERITUS 
PROFESSOR

1 0 1 0 0 0 0  

SENIOR LECTURER 5 2 3 0 0 0 0  
LECTURER 5 1 0 0 2 2 0  
JUNIOR LECTURER 0 0 0 0 0 0 0  
POST DOCS 17 8 4 0 2 3 0  
TEMPORARY/ 
CONTRACT OR 
PART TIME

0 0 0 0 0 0 0  

TECHNICIANS 24 11 4 1 5 1 2  
ADMINISTRATIVE 16 0 0 2 0 0 14  
RESEARCH 
OFFICERS

15 2 7 0 0 6 0  

ADJUNCT / 
EXTRAORDINARY

0 0 0 0 0 0 0  

VISITING STAFF 0 0 0 0 0 0 0  

C
IV

IL
 E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 6 2 4 0 0 0 0  

ASSOCIATE 
PROFESSOR

4 0 3 0 0 1 0  

EMERITUS 
PROFESSOR

1 0 1 0 0 0 0  

SENIOR LECTURER 4 2 1 0 0 1 0  

LECTURER 2 1 0 0 1 0 0  

JUNIOR LECTURER 0 0 0 0 0 0 0  

POST DOCS 3 0 2 0 1 0 0  

TEMPORARY/ 
CONTRACT OR 
PART TIME

0 0 0 0 0 0 0  

TECHNICIANS 7 0 0 7 0 0 0  

ADMINISTRATIVE 7 0 0 2 0 0 5  

RESEARCH 
OFFICERS

2 0 1 0 0 1 0  

ADJUNCT / 
EXTRAORDINARY

0 0 0 0 0 0 0  

VISITING STAFF 0 0 0 0 0 0 0  
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EL
EC

TR
IC

A
L 

EN
G

IN
EE

RI
N

G
FULL PROFESSOR 6 3 3 0 0 0 0  

ASSOCIATE 
PROFESSOR

8 3 3 0 1 1 0  

EMERITUS 
PROFESSOR

9 0 9 0 0 0 0  

SENIOR LECTURER 6 3 1 0 1 1 0  

LECTURER 4 1 1 0 1 1 0  

JUNIOR LECTURER 0 0 0 0 0 0 0  
POST DOCS 3 1 1 0 0 1 0  

TEMPORARY/ 
CONTRACT OR 
PART TIME

0 0 0 0 0 0 0  

TECHNICIANS 6 1 4 1 0 0 0  

ADMINISTRATIVE 7 0 1 0 4 2 0  

RESEARCH 
OFFICERS

0 0 0 0 0 0 0 included 
above 
in other 
categories 
as research 
officers also 
hold other 
designa-
tions

SENIOR SCHOLAR 1 0 1 0 0 0 0  

ADJUNCT / 
EXTRAORDINARY

0 0 0 0 0 0 0  

VISITING STAFF 0 0 0 0 0 0 0  

M
EC

HA
N

IC
A

L 
EN

G
IN

EE
RI

N
G

FULL PROFESSOR 7 2 4 0 0 1 0  

ASSOCIATE 
PROFESSOR

6 1 5 0 0 0 0  

EMERITUS 
PROFESSOR

4 1 3 0 0 0 0  

SENIOR LECTURER 10 4 3 0 2 0 1  

LECTURER 2 0 0 0 1 1 0  

JUNIOR LECTURER 0 0 0 0 0 0 0  

POST DOCS 4 1 1 0 0 2 0  

TEMPORARY/ 
CONTRACT / 
PART TIME / 
OCCASIONAL

2 0 2 0 0 0 0  

TECHNICIANS 11 0 0 10 0 0 1  

ADMINISTRATIVE 20 1 3 2 7 1 6  

RESEARCH 
OFFICERS

35 11 10 0 0 14 0  

ADJUNCT / 
EXTRAORDINARY

1 0 1 0 0 0 0  

VISITING STAFF 0 0 0 0 0 0 0  

UCT
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Wits
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 5 1 3   1   

ASSOCIATE PROFESSOR 4 1 1  1 1   
EMERITUS PROFESSOR 1  1      
SENIOR LECTURER 12 3 3 2  1  3
LECTURER 8 4 1  1 1  1
JUNIOR LECTURER 0        

POST DOCS 0        
TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 0        
ADMINISTRATIVE 0        
RESEARCH OFFICERS 1   1     

ADJUNCT / 
EXTRAORDINARY

1  1      

VISITING STAFF 3  1   2   

C
IV

IL 
EN

G
IN

EE
RI

N
G

FULL PROFESSOR 6 3 3      
ASSOCIATE PROFESSOR 4 3    1   
EMERITUS PROFESSOR 0        
SENIOR LECTURER 8 2 4  1 1   

LECTURER 0        
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 5 1 3  1    
ADMINISTRATIVE 0        
RESEARCH OFFICERS 0        
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

EL
EC

TR
IC

A
L A

N
D 

IN
FO

RM
A

TIO
N

 E
N

G
IN

EE
RI

N
G FULL PROFESSOR 9 2 5   2   

ASSOCIATE PROFESSOR 7 2 4     1
EMERITUS PROFESSOR 2  2      

SENIOR LECTURER 7 3 3  1    

LECTURER 9 2 5  1 1   

JUNIOR LECTURER 0        
ASSOCIATE LECTURER 1 1       

POST DOCS 0        

TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 6 4 2      
ADMINISTRATIVE 6    4 2   
RESEARCH OFFICERS 0        
SENIOR SCHOLAR 0        
ADJUNCT / 
EXTRAORDINARY

1  1      

VISITING STAFF 2  1   1   
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IN
DU

ST
RI

A
L A

ER
O

N
A

UT
IC

A
L M

EC
HA

N
IC

A
L E

N
G

IN
EE

RI
N

G FULL PROFESSOR 4 3 1      

ASSOCIATE PROFESSOR 7 1 4 1  1   

EMERITUS PROFESSOR 1  1      
SENIOR LECTURER 7 2 4   1   

LECTURER 11 3 5  2 1   

JUNIOR LECTURER 0        

ASSOCIATE LECTURER 4  3  1    

POST DOCS 0        
TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

0        

TECHNICIANS 11 8 3      

ADMINISTRATIVE 7  1  4 2   
RESEARCH OFFICERS 8  3 1 2 2   
ADJUNCT / 
EXTRAORDINARY

1  1      

VISITING STAFF 0        

M
IN

IN
G

 E
N

G
IN

EE
RI

N
G

FULL PROFESSOR 2 1 1      
ASSOCIATE PROFESSOR 3 1 1 1     
EMERITUS PROFESSOR 3  2   1   
SENIOR LECTURER 6 2 4      

LECTURER 8 4   4    

JUNIOR LECTURER 0        

ASSOCIATE LECTURER 2 1   1    
POST DOCS 0        
TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 4 3  1     
ADMINISTRATIVE 7 1  1   1 4
RESEARCH OFFICERS 3  1 2     
ADJUNCT / 
EXTRAORDINARY

1  1      

VISITING STAFF 4 2   1 1   

UP
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 3  3      
ASSOCIATE PROFESSOR 6 3 3      
EMERITUS PROFESSOR 0        

SENIOR LECTURER 7 1 4   2   

LECTURER 0        
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ CONTRACT 
OR PART TIME

1  1      

TECHNICIANS 5 1 2   2   
ADMINISTRATIVE 3    1  2  
RESEARCH OFFICERS 1  1      

ADJUNCT / 
EXTRAORDINARY

1     1   

VISITING STAFF 0        

Wits



154

C
IV

IL 
EN

G
IN

EE
RI

N
G

FULL PROFESSOR 11 1 9   1   
ASSOCIATE PROFESSOR 3  2     1
EMERITUS PROFESSOR 0        
SENIOR LECTURER 2  1   1   
LECTURER 4  1   3   

JUNIOR LECTURER 0        

POST DOCS 0        
TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 16 7 5  1 3   
ADMINISTRATIVE 2     2   
RESEARCH OFFICERS 3  3      
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

EL
EC

TR
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 9 2 7      
ASSOCIATE PROFESSOR 5 1 3 1     
EMERITUS PROFESSOR 0        
SENIOR LECTURER 10 1 6   2  1
LECTURER 3 1 2      
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 8 3  4 1    
ADMINISTRATIVE 8 1   1 6   
RESEARCH OFFICERS 0        
SENIOR SCHOLAR 0        
ADJUNCT / 
EXTRAORDINARY

3  1 2     

VISITING STAFF 0        

IN
DU

ST
RI

A
L E

N
G

IN
EE

RI
N

G

HEAD 1 1       
FULL PROFESSOR 0        
ASSOCIATE PROFESSOR 1  1      
EMERITUS 
PROFESSOR

0        

SENIOR 
LECTURER

5 2 1   2   

LECTURER 4  1   3   
ASSISTANT 
LECTURER

5 1 1   3   

JUNIOR 
LECTURER

0        

POST DOCS 0        
TEMPORARY/ CONTRACT / 
PART TIME / 
OCCASIONAL

1  1      

TECHNICIANS 0        

ADMINISTRATIVE 3 1    2   

RESEARCH 
OFFICERS

0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

UP



155

M
A

TE
RI

A
L S

C
IE

N
C

ES
 A

N
D 

M
ET

A
LL

UR
G

IC
A

L E
N

G
IN

EE
RI

N
G HEAD 1  1      

FULL PROFESSOR 2     2   
ASSOCIATE PROFESSOR 2 1 1      
EMERITUS PROFESSOR 0        
SENIOR 
LECTURER

5  4   1   

LECTURER 1 1       
ASSISTANT 
LECTURER

0        

JUNIOR 
LECTURER

1  1      

POST DOCS 0        
TEMPORARY/ CONTRACT / 
PART TIME / 
OCCASIONAL

7 1 4     2

TECHNICIANS 1  1      
ADMINISTRATIVE 1     1   
RESEARCH 
OFFICERS

0        

HONARARY 7  5   2   
ADJUNCT / EXTRAORDI-
NARY

1  1      

VISITING STAFF 0        

M
EC

HA
N

IC
A

L A
N

D 
A

ER
O

N
A

UT
IC

A
L E

N
G

IN
EE

RI
N

G

HEAD 3  3      
FULL PROFESSOR 2  2      

ASSOCIATE PROFESSOR 6  5 1     
EMERITUS 
PROFESSOR

1  1      

SENIOR 
LECTURER

12 4 7   1   

LECTURER 9 1 6   2   
ASSISTANT 
LECTURER

0        

JUNIOR 
LECTURER

0        

POST DOCS 0        
TEMPORARY/ CONTRACT / 
PART TIME / 
OCCASIONAL

0        

TECHNICIANS 8 5 3      

ADMINISTRATIVE 2 2       
RESEARCH 
OFFICERS

13 8 5      

HONARARY 0        
ADJUNCT / 
EXTRAORDINARY

6 1 4   1   

VISITING STAFF 0        

UP
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M
IN

IN
G

 E
N

G
IN

EE
RI

N
G

HEAD 0        
FULL PROFESSOR 1  1      
ASSOCIATE PROFESSOR 0        
EMERITUS PROFESSOR 0        
SENIOR LECTURER 3  3      
LECTURER 1     1   
ASSISTANT LECTURER 7 2 3  1 1   
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

0        

TECHNICIANS 0        
ADMINISTRATIVE 6 1   2 3   
RESEARCH OFFICERS 5 1 4      
HONARARY 0        
ADJUNCT / 
EXTRAORDINARY

5 1 4      

VISITING STAFF 0        

CPUT
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L E

N
G

IN
EE

RI
N

G

HEAD 1 1       

FULL PROFESSOR 0        

ASSOCIATE PROFESSOR 2 1 1      

EMERITUS PROFESSOR 0        

SENIOR LECTURER 7 4 1 2     

LECTURER 12 6   3 1 2  

JUNIOR LECTURER 1     1   

POST DOCS 0        

TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 4 1 1  1 1   

ADMINISTRATIVE 3   1   2  

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

C
IV

IL 
EN

G
IN

EE
RI

N
G

FULL PROFESSOR 2  1   1   

ASSOCIATE PROFESSOR 1     1   

EMERITUS PROFESSOR 0        

SENIOR LECTURER 0        

LECTURER 0        

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ 
CONTRACT OF PART TIME

0        

TECHNICIANS 3 2 1      

ADMINISTRATIVE 2 1   1    

RESEARCH OFFICERS 2  2      

ADJUNCT / 
EXTRAORDINARY

2 2       

VISITING STAFF 0        

UP



157

EL
EC

TR
IC

A
L E

N
G

IN
EE

RI
N

G
FULL PROFESSOR 1 1       

ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

SENIOR LECTURER 5 1 2 2     

LECTURER 4  2 2     

JUNIOR LECTURER 0        

POST DOCS 1 1       

TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 1   1     

ADMINISTRATIVE 1    1    

RESEARCH OFFICERS 2  2      

SENIOR SCHOLAR 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

M
EC

HA
N

IC
A

L E
N

G
IN

EE
RI

N
G

FULL PROFESSOR

N
O

 S
TA

FF
 LI

ST
 F

O
R 

M
EC

HA
N

I-
C

A
L E

N
G

IN
EE

RI
N

G
 A

VA
ILA

BL
E 

O
N

LIN
E

       

ASSOCIATE PROFESSOR         

EMERITUS PROFESSOR         

SENIOR LECTURER         

LECTURER         

JUNIOR LECTURER         

POST DOCS         

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

        

TECHNICIANS         

ADMINISTRATIVE         

RESEARCH OFFICERS         

ADJUNCT / 
EXTRAORDINARY

        

VISITING STAFF         

CPUT
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SU
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 3  3      

ASSOCIATE PROFESSOR 5 1 2   1  1
EMERITUS PROFESSOR 0        

SENIOR LECTURER 5  3  1 1   

LECTURER 4  2  1 1   

JUNIOR LECTURER 0        

POST DOCS 9 2 3  2 2   

TEMPORARY/ 
CONTRACT OR PART TIME

1  1      

TECHNICIANS 11  1     10
ADMINISTRATIVE 5       5
RESEARCH OFFICERS 1  1      

ADJUNCT / 
EXTRAORDINARY

7  6   1   

VISITING STAFF 0        

C
IV

IL 
EN

G
IN

EE
RI

N
G

HEAD 4  3   1   

FULL PROFESSOR 3  3      

ASSOCIATE PROFESSOR 3  3      

EMERITUS PROFESSOR 3  3      

SENIOR LECTURER 8  7   1   

LECTURER 10 1 3   6   

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 12 7 5      

ADMINISTRATIVE 9 1   2 6   

RESEARCH OFFICERS 1       1
ADJUNCT / 
EXTRAORDINARY

6  5     1

VISITING STAFF 0        

EL
EC

TR
IC

A
L E

N
G

IN
EE

RI
N

G

HEAD 1  1      

FULL PROFESSOR 1  9      

ASSOCIATE PROFESSOR 1 1 5      

EMERITUS PROFESSOR 1        

SENIOR LECTURER 1  7      

LECTURER 1 1 5  1    

JUNIOR LECTURER 1 1 2   1   

POST DOCS 1  1     2
TEMPORARY/ 
CONTRACT OR PART TIME

1        

TECHNICIANS 1 3 6     2
ADMINISTRATIVE 1 2   1 3  1
RESEARCH OFFICERS 1       1
SENIOR SCHOLAR 1        

ADJUNCT / 
EXTRAORDINARY

1       2

VISITING STAFF 1        
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IN
DU

ST
RI

A
L E

N
G

IN
EE

RI
N

G
FULL PROFESSOR 3  3      

ASSOCIATE PROFESSOR 3  3      

EMERITUS PROFESSOR 0        

SENIOR LECTURER 8 1 6   1   

LECTURER 8 1 5   2   

JUNIOR LECTURER 1  1      

POST DOCS 0        

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

0        

TECHNICIANS 0        

ADMINISTRATIVE 5     5   

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

12  12      

VISITING STAFF 0        

M
EC

HA
N

IC
A

L E
N

G
IN

EE
RI

N
G

FULL PROFESSOR 8 1 5     2
ASSOCIATE PROFESSOR 1  1      

EMERITUS PROFESSOR 1  1      

SENIOR LECTURER 12  8   3  1
LECTURER 11 1 7   1  2
JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

0        

TECHNICIANS 12 1 1     10
ADMINISTRATIVE 9 1    6  2
RESEARCH OFFICERS 1       1
ADJUNCT / 
EXTRAORDINARY

8 1 6     1

VISITING STAFF 0        

VUT
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 1 1       

ASSOCIATE PROFESSOR 1 1       

EMERITUS PROFESSOR 0        

SENIOR LECTURER 2 1   1    

LECTURER 5 3   1 1   

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 4 2   2    

ADMINISTRATIVE 1     1   

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

SU



160

C
IV

IL 
EN

G
IN

EE
RI

N
G

FULL PROFESSOR 1       1
ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

SENIOR LECTURER 0        

LECTURER 11       11
JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ CONTRACT 
OR PART TIME

0        

TECHNICIANS 5       5
ADMINISTRATIVE 1       1
RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

EL
EC

TR
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR NO STAFF LIST FOR ELECTRICAL 
ENGINEERING AVAILABLE ONLINE

    

ASSOCIATE PROFESSOR         

EMERITUS PROFESSOR         

SENIOR LECTURER         

LECTURER         

JUNIOR LECTURER         

POST DOCS         

TEMPORARY/ 
CONTRACT OR PART TIME

        

TECHNICIANS         

ADMINISTRATIVE         

RESEARCH OFFICERS         

SENIOR SCHOLAR         

ADJUNCT / 
EXTRAORDINARY

        

VISITING STAFF         

M
EC

HA
N

IC
A

L E
N

G
IN

EE
RI

N
G

FULL PROFESSOR 2 1      1
ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

SENIOR LECTURER 1 1       

LECTURER 12 6 6      

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

1       1

TECHNICIANS 7 2 2     3
ADMINISTRATIVE 4  2   2   

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

          

VUT



161

IN
DU

ST
RI

A
L E

N
G

IN
EE

RI
N

G
 &

 O
PE

RA
TIO

N
S 

M
A

N
A

G
EM

EN
T ACADEMIC UNKNOWN 

DESIGNATION
6 5    1   

FULL PROFESSOR 1 1       

ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

SENIOR LECTURER 0        

LECTURER 0        

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

0        

TECHNICIANS 0        

ADMINISTRATIVE 2     2   

RESEARCH OFFICERS 0        

ADJUNCT / EXTRAORDI-
NARY

0        

VISITING STAFF 0        

 HOD 1   1     

M
ET

A
LL

UR
G

IC
A

L E
N

G
IN

EE
RI

N
G

FULL PROFESSOR 0        

ASSOCIATE PROFESSOR 1       1
EMERITUS PROFESSOR 0        

SENIOR LECTURER 2   1    1
LECTURER 4 1  1 1  1  

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

2   2     

TECHNICIANS 4 2   2    

TUTOR 4       4
ADMINISTRATIVE 0        

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

VUT



162

TUT
STAFF RECORDS FOR TUT WERE NOT COMPLETE PER SCHOOL/DEPARTMENT 

TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 2 1   1    

ASSOCIATE PROFESSOR         

EMERITUS PROFESSOR         

SENIOR LECTURER         

LECTURER         

JUNIOR LECTURER         

POST DOCS         

TEMPORARY/ CONTRACT 
OR PART TIME

        

TECHNICIANS         

ADMINISTRATIVE         

RESEARCH OFFICERS         

ADJUNCT / 
EXTRAORDINARY

        

VISITING STAFF         

C
IV

IL 
EN

G
IN

EE
RI

N
G

FULL PROFESSOR         

ASSOCIATE PROFESSOR         

EMERITUS PROFESSOR         

SENIOR LECTURER         

LECTURER         

JUNIOR LECTURER         

POST DOCS         

TEMPORARY/ 
CONTRACT OR PART TIME

        

TECHNICIANS         

ADMINISTRATIVE         

RESEARCH OFFICERS         

ADJUNCT / 
EXTRAORDINARY

        

VISITING STAFF         

EL
EC

TR
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 5 4 1      

ASSOCIATE PROFESSOR         

EMERITUS PROFESSOR         

SENIOR LECTURER         

LECTURER         

JUNIOR LECTURER         

POST DOCS         

TEMPORARY/ 
CONTRACT OR PART TIME

        

TECHNICIANS         

ADMINISTRATIVE         

RESEARCH OFFICERS         

SENIOR SCHOLAR         

ADJUNCT / 
EXTRAORDINARY

        

VISITING STAFF         



163

M
EC

HA
N

IC
A

L E
N

G
IN

EE
RI

N
G

FULL PROFESSOR         

ASSOCIATE PROFESSOR         

EMERITUS PROFESSOR         

SENIOR LECTURER         

LECTURER         

JUNIOR LECTURER         

POST DOCS         

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

        

TECHNICIANS         

ADMINISTRATIVE         

RESEARCH OFFICERS         

ADJUNCT / 
EXTRAORDINARY

        

VISITING STAFF         

          

IN
DU

ST
RI

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR  1   1    

ASSOCIATE PROFESSOR         

EMERITUS PROFESSOR         

SENIOR LECTURER         

LECTURER         

JUNIOR LECTURER         

POST DOCS         

TEMPORARY/ CONTRACT 
OR PART TIME

        

TECHNICIANS         

ADMINISTRATIVE         

RESEARCH OFFICERS         

ADJUNCT / 
EXTRAORDINARY

        

VISITING STAFF         

TUT



164

DUT
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L E

N
G

IN
EE

RI
N

G

FULL PROFESSOR 1 1       
ASSOCIATE PROFESSOR 1 1       
EMERITUS PROFESSOR 0        
SENIOR LECTURER 5 2  1    2
LECTURER 3 2   1    
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 5 3  1 1    
ADMINISTRATIVE 1    1    
RESEARCH OFFICERS 0        
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        
          

C
IV

IL 
EN

G
IN

EE
RI

N
G

HOD 2   2     
ASSOCIATE DIRECTOR 2   1    1
FULL PROFESSOR 0        
ASSOCIATE PROFESSOR 0        
EMERITUS PROFESSOR 0        
SENIOR LECTURER 3 3       
LECTURER 23 10  8 4  1  
JUNIOR LECTURER 4   1 3    
POST DOCS 0        
TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 8 6  2     
ADMINISTRATIVE 2 1     1  
RESEARCH OFFICERS 0        
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        
   

EL
EC

TR
IC

A
L E

N
G

IN
EE

RI
N

G

HOD 1 1       
FULL PROFESSOR 1       1
ASSOCIATE PROFESSOR 0        
EMERITUS PROFESSOR 0        
SENIOR LECTURER 1   1     
LECTURER 5 1  4     
JUNIOR LECTURER 3 1  1   1  
POST DOCS 0        
TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 3 1  2     
ADMINISTRATIVE 1    1    
RESEARCH OFFICERS 0        
SENIOR SCHOLAR 0        
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        
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M
EC

HA
N

IC
A

L E
N

G
IN

EE
RI

N
G

HOD 1   1     
DEPUTY HOD 1 1       
FULL PROFESSOR 3       3
ASSOCIATE PROFESSOR 1       1
EMERITUS PROFESSOR 0        
SENIOR LECTURER 2 1  1     
LECTURER 6 4  1    1
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

0        

TECHNICIANS 6 6       
ADMINISTRATIVE 0        
RESEARCH OFFICERS 0        
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        
         

EL
EC

TR
O

N
IC

 E
N

G
IN

EE
RI

N
G

HOD 1   1     
DEPUTY HOD 1 1       
DIRECTOR 1 1       
ASSOCIATE DIRECTOR 1   1     
FULL PROFESSOR 0        
ASSOCIATE PROFESSOR 1       1
EMERITUS PROFESSOR 0        
SENIOR LECTURER 5 1  2    2
LECTURER 9 6  1 1   1
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 7 1  6     
SNR TECHNICAL ASSISTANTS 2 2   
ADMINISTRATIVE 1    1    
RESEARCH OFFICERS 0        
SENIOR SCHOLAR 0        
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        
         

DUT



166

IN
DU

ST
RI

A
L E

N
G

IN
EE

RI
N

G
HOD 1 1       
FULL PROFESSOR 0        
ASSOCIATE PROFESSOR 0        
EMERITUS PROFESSOR 0        
SENIOR LECTURER 1 1       
LECTURER 4   3   1  
JUNIOR LECTURER 0        
POST DOCS 0        
TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 1   1     
SNR TECHNICAL ASSISTANTS 0        
ADMINISTRATIVE 1    1    
RESEARCH OFFICERS 0        
SENIOR SCHOLAR 0        
ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

NMU
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

IN
DU

ST
RI

A
L E

N
G

IN
EE

RI
N

G

HOD 1     1   

FULL PROFESSOR 0        

ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

SENIOR LECTURER 2  2      

LECTURER 3  2   1   

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 0        

ADMINISTRATIVE 1     1   

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

C
IV

IL 
EN

G
IN

EE
RI

N
G

HOD 1  1      

FULL PROFESSOR 0        

ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

SENIOR LECTURER 0        

LECTURER 4 1 1  1 1   

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ ONTRACT OF 
PART TIME

0        

TECHNICIANS 1 1       

ADMINISTRATIVE 1    1    

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

0

DUT
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EL
EC

TR
IC

A
L E

N
G

IN
EE

RI
N

G
HOD 1  1      

FULL PROFESSOR 0        

ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

SENIOR LECTURER 0        

LECTURER 0        

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ 
CONTRACT OR PART TIME

0        

TECHNICIANS 4 3 1      

ADMINISTRATIVE 0        

RESEARCH OFFICERS 0        

SENIOR SCHOLAR 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

M
EC

HA
N

IC
A

L E
N

G
IN

EE
RI

N
G

HOD 1   1     

FULL PROFESSOR 1  1      

ASSOCIATE PROFESSOR 1     1   

EMERITUS PROFESSOR 0        

PRINCIPAL LECTURER 1  1      

SENIOR LECTURER 2  2      

LECTURER 4  2 2     

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

1      1  

TECHNICIANS 4 1 2     1
ADMINISTRATIVE 1     1   

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

M
EC

HA
TR

O
N

IC
S

HOD 0        

FULL PROFESSOR 4 2 1 1     

ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

PRINCIPAL LECTURER 0        

SENIOR LECTURER 0        

LECTURER 0        

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ CONTRACT / 
PART TIME / OCCASIONAL

0        

TECHNICIANS 1   1     

ADMINISTRATIVE 2     2   

RESEARCH OFFICERS 0        

ADJUNCT / 
EXTRAORDINARY

0        

VISITING STAFF 0        

NMU



168

NWU
TOTAL 
NUMBER

MALE FEMALE NO INFO 
ONLINEBLACK WHITE UNKNOWN BLACK WHITE UNKNOWN

C
HE

M
IC

A
L  

A
N

D 
M

IN
ER

A
LS

 E
N

G
IN

EE
RI

N
G FULL PROFESSOR 3  2   1   

ASSOCIATE PROFESSOR 0        

EMERITUS PROFESSOR 0        

SENIOR LECTURER 0        

LECTURER 0        

JUNIOR LECTURER 0        

POST DOCS 0        

TEMPORARY/ 
CONTRACT OR PART TIME

0        
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APPENDIX D

ReSeARCH PRoFIle: ReSeARCH CenTReS, InSTITUTeS, UnITS oR 
GRoUPS

University of Cape Town

Department of Chemical Engineering

•	 Centre for Bioprocess Engineering Research
The unit, formally set up in 2001 and hosted by the Department of Chemical engineering, 
has a long history of research in this field, contributing to the growth and development of 
biochemistry in South Africa through a national centre of expertise in bioprocess engineering. 
The unit maintains a productive balance between research centred on the application of 
biological principles through process development and on the fundamental understanding 
of biological processes at the mechanistic level and of the interaction of these processes with 
their environment. Research is built on an inter-disciplinary approach which aims to advance 
South Africa’s developing bio-economy, contribute to the circular economy and resource ef-
ficiency while driving environmentally sustainable processes and socially responsive solutions 
in its transfer and application.
Website: http://www.ceber.uct.ac.za/
Contact: Candice Mazzolini

•	 Centre for Catalysis Research
The centre concerns itself with both fundamental and industrial research and development in 
the general field of heterogeneous catalysis, encompassing all of catalyst synthesis, physico-
chemical characterisation and performance evaluation for industrially interesting chemical 
conversions. The main fields of investigation within the centre are Fischer-Tropsch synthesis, 
zeolite/acid catalysis, especially as applied to hydrocracking, phenols and derivatives, and 
catalysis by gold. The centre is the host laboratory for the DST-nRF Centre of excellence in 
Catalysis in South Africa and facilitates research across multiple universities and research insti-
tutes in South Africa.
Website: http://www.cchange.ac.za/
Contact: Prof. Michael Claeys

• HySA/Catalysis
The South African government has embarked on an ambitious national hydrogen and fuel 
cells technologies flagship project, known as Hydrogen South Africa or HySA. The aim is to 
establish the country as one of the few nations that export high-value products into the grow-
ing international hydrogen and fuel cells markets. With some 80% of the world’s Pt and Rh 
reserves, South Africa’s future role is no longer exclusively as the supplier of raw materials but 
as a manufacturer of value-added components. HySA/Catalysis, co-hosted by the University 
of Cape Town and Mintek, is one of three Centres of Competence tasked with the establish-
ment of a technical and scientific base for local contributions to the global hydrogen and 
fuel cell technology know-how. Its mandate includes the components in the early part of the 
value chain, catalysts and catalytic devices.
Website: www.hysacatalysis.uct.ac.za
Contact: Dr Sharon blair
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•	 Centre for Minerals Research
This is a multidisciplinary, interdepartmental research centre based in the Departments of 
Chemical, Mechanical and electrical engineering. The primary objectives of the centre are 
to investigate the research areas of flotation and comminution at both an industrial (applied) 
research level and at a laboratory (fundamental) research level so as to develop predictive 
models for describing the performance of industrial flotation and comminution units and cir-
cuits. The centre also provides high-level human resources to the South African mining industry 
through rigorous postgraduate research training, as well as technology transfer into opera-
tions. 
Website: www.cmr.uct.ac.za
Contact: Prof. D Deglon

•	 Centre for Research in Engineering Education (CREE)
The centre promotes and develops research in engineering education to improve student 
learning. It is now regarded as the key player in the promotion of engineering education re-
search and development across South Africa.
Website: www.cree.uct.ac.za
Contact: Associate Prof. brandon Collier-Reed

•	 Environment and Process Systems Unit 
The unit focuses on environmental issues of the resource-based process industries, and ex-
plores the use of process and systems engineering skills to solve environmental problems in de-
velopment contexts. This includes efforts toward clean air, societies fuelled by renewable en-
ergy, clean efficient production, recycling, and a diverse biosphere protected for the future.
Website: http://www.epse.uct.ac.za/
Contact: Prof. Harro von blottnitz

•	 Crystallisation and Precipitation Research Unit
A key aim of the Crystallisation and Precipitation Unit is to improve the scientific understand-
ing of precipitation processes for scale-up, optimisation and control. The primary focus of the 
research is metal precipitation, a separation process used in mineral processing operations as 
well as for the treatment of metal containing effluent. The unit enjoys broad support from the 
local mineral processing industry and collaborates with international institutions in the Nether-
lands, belgium, Australia and the United Kingdom.
Website: www.crystal.uct.ac.za
Contact:  Prof. Alison Lewis

Civil Engineering

• Concrete Materials & Structural Integrity Research Unit (CoMSIRU)
This research unit has developed technologies and procedures for the design and assessment 
of concrete structures for more than 20 years. There is a marked focus on infrastructure perfor-
mance and renewal, largely in response to industry needs. Key areas of interest include ser-
vice life prediction, deterioration science, assessment technologies and repair/rehabilitation 
strategies for concrete structures. The unit provides consultancy and postgraduate teaching 
in the areas of concrete material technology, concrete durability, structural health monitor-
ing and repair/rehabilitation.
Website: www.comsiru.uct.ac.za
Contact: Prof. Pilate Moyo

• Centre for Transport Studies
The centre offers postgraduate qualifications in the field of urban passenger transport plan-
ning and management. Curricula are modular and flexible in structure, enabling full-time stu-
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dents and those in employment to enrol. Courses are structured on a ‘block release’ basis in 
which lectures are concentrated into one week and sandwiched between periods of self-
study. It is possible to start with any course at any time of the year.
Website: www.cfts.uct.ac.za
Contact: Assoc Prof. Roger behrens

• Water Research Group
The principal aim is conservation of both water quality and quantity for domestic, industrial, 
agricultural, recreational and ecological uses in South Africa. Through basic and applied re-
search, the group seeks to generate solutions to water-quality problems of national impor-
tance and actively participates in the technology transfer of these solutions.
Website: www.civil.uct.ac.za/water-research-group
Contact: Prof. George ekama

Department of Electrical Engineering

•	 Digital Image Processing (DIP) Group
DIP essentially involves how computers or machines see the world. Research currently pur-
sued by the DIP group is multi-view 3D reconstructions and the subsequent use of these for 
classification and optical sensing. The group also has expertise in medical imaging and com-
puter tomography. The group maintains a strong emphasis on industrial applications and re-
ceives funding from De Beers, Anglo Platinum, Rio Tinto, Lodox Systems, the National Research 
Foundation and the Department of Trade and Industry.
Website: http://www.dip.ee.uct.ac.za/
Contact: Associate Prof. F nicolls

•	 Advanced Machines Energy Systems (AMES) Group
The group has developed significant expertise in the management of energy systems, grid 
integration of renewables, and asset management. Their previous research on motor effi-
ciency involved the US Department of energy, eskom and the South African national energy 
Research Institute (SAneRI). Current research areas include: monitoring and fault diagnosis 
of machines, PM machine design, induction motor efficiency estimation, fuel cell emulators 
and converters, wind turbine emulation and control, grid-tied inverters for renewable energy 
applications, load balancing converters, etc. The research programme is funded mainly by 
eskom, SAneRI, THRIP and the nRF.
Website: http://www.ee.uct.ac.za/advanced-machines-and-energy-systems
Contact: Prof. P barendse

•	 Power Engineering Group
Research includes power system operation and control, fault diagnosis, energy efficiency 
problems induced by solar weather, rural electrification, network protection and power elec-
tronics – all of which have important implications for economic and social development. The 
group focuses its efforts of researching ways to increase the efficiency of these systems. 
Website: http://www.ee.uct.ac.za/power-engineering
Contact: Prof. CT Gaunt

•	 RAM: Rapid Acceleration and Manoeuvrability Group
The RAM Research Group conducts research in the field of mechatronics which aims to an-
swer two questions: 1) What makes animals so manoeuvrable? and 2) How can we design 
robots which are as manoeuvrable as animals are? 
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Website: http://www.mechatronics.uct.ac.za/ram-rapid-acceleration-and-manoeuvrability-
group
Contact: not listed
•	 Underwater Robotics Group
•	 Robust Control

These research groups exist within the field of mechatronics, but no further information is avail-
able regarding their research focus and activities.

•	 Centre of Excellence (CoE) in Broadband Networks and Applications
The centre is an interdisciplinary one, focusing on research into advanced networking systems 
with an emphasis on industry relevance and the potential for broadband-related applica-
tions and skills. The programme is sponsored by Telkom SA, Nokia Siemens Networks, Ericsson 
South Africa, TeleSciences, the national Research Foundation and the Department of Trade 
and Industry.
Website: www.Cbn.uct.ac.za
Contact: neco Ventura

•	 SpaceLab
SpaceLab is a new platform created to promote multidisciplinary education and research 
in space science and technology. It aims to promote the development and use of novel 
space technologies for use in outer space and on the Earth, and to train graduate students to 
strengthen the South African and African skills base in the development and applications of 
space systems. The laboratory will partner with local and international academic and public 
and private sector initiatives to realise its aims.
Website: http://www.spacelab.uct.ac.za/
Contact: Ulpha Ismail

Mechanical Engineering

•	 Advanced Manufacturing Laboratory
Advanced Manufacturing Laboratory has developed expertise that has assisted South Afri-
can precision engineering, aerospace, tooling and automotive companies to improve their 
manufacturing processes. The main research focus is on high-performance machining, polish-
ing technologies, manufacturing process optimisation, intelligent manufacturing systems and 
laser--processing technologies.  Funding of research in the laboratory is through the national 
Research Foundation, element 6, Spectra Mapal SA Pty ltd, okamoto Machine tool europe 
Gmbh, Technology Innovation Agency, national laser Centre, Department of Science and 
Technology.
Website: http://www.mecheng.uct.ac.za/aml-rk
Contact: not listed

•	 Bioengineering 
Research in the bioengineering research group currently focuses on limb-salvage surgery and 
recently on implants that require complex surface development using multiple software de-
sign packages. Research emphasises improvements in the manufacturing processes for the 
implants and identifying new technologies, new choices of materials, treatment of articulat-
ing surfaces, as well as osseo-integration between skeletal tissue and implant. Collaboration 
in research and development is undertaken with academic institutions in South Africa and in 
India. The Medical Research Council of South Africa sponsors the research group.
Website: http://www.mecheng.uct.ac.za/bioengineering
Contact: not listed
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• Radar Remote Sensing Group
Progress in space science over the last 40 years has been rapid. Advanced satellite technol-
ogy has spawned remote sensing technology, allowing observation of the earth from space 
using a wide range of sensors. Satellite remote sensing has become an indispensable tool 
in the quest to understand global ecology. This group has been operating since 1988 and is 
funded through contract research grants from industry and postgraduate bursaries from the 
nRF.
Website: http://radarsmasters.co.za
Contact: Prof. Mike Inggs
 
• Structural Engineering and Mechanics
This research group conducts both basic and applied research in the broad areas of structur-
al engineering, and engages in postgraduate teaching and thesis supervision. Members par-
ticipate in various scientific and technical committees at both the national and international 
level, provide consultancy expertise to local industry, and arrange short courses, workshops, 
seminars and conferences from time to time.
Website: www.structures.uct.ac.za
Contact: Prof. Alphose Zingoni

• Blast Impact and Survivability Research Unit (BISRU)
The unit was accredited as a formal research group in 2003, primarily driven by a request from 
industry to form a centre of excellence in blast protection and survivability. The stated objec-
tive of bISRU is engineering research that saves lives, especially where humans are subjected 
to blast and impact situations.
Website: www.bisru.uct.ac.za
Contact: Prof. G. langdon

• Centre for Research in Computational and Applied Mechanics (CERECAM)
The centre concerns itself with basic research, industrial research and development, and 
postgraduate education in computational and applied mechanics. Its activities are multidis-
ciplinary, involving the participation of persons qualified in a number of branches of engineer-
ing, applied mathematics and scientific computing. The research interests involve the broad 
field of non-linear problems in solid, structural and fluid mechanics, with a particular emphasis 
on the application and development of the finite element method.
Website: www.cerecam.uct.ac.za
Contact: Prof. bD Reddy

•	 Centre for Materials Engineering
The centre strives to educate and train students in techniques and fundamentals in the broad 
field of materials engineering. It also seeks to serve a wide range of engineering activities, giv-
ing advice concerning material processing, properties and performance whilst maintaining 
an international profile for its research. Research activities are aimed at addressing national 
needs in terms of both the provision of technological solutions and the development of skilled 
graduates.
Website: www.mateng.uct.ac.za
Contact: Dr Sarah George
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•	 Industrial Computational Fluid Dynamics Research Group (InCFD)
The prime objective of the research group is to develop state-of-the-art computational fluid 
dynamics (CFD) modelling technology and expertise for the express support of industry. This is 
done via the pursuit of innovation through fundamental research. InCFD is home to the South 
African Research (SARChI) Chair in Industrial CFD.
Website: http://www.incfd.uct.ac.za
Contact: Prof. Arnaud Malan

•	 Composite Materials Laboratory
The laboratory initiates research on all aspects of the manufacture and processing of com-
posite materials. The unit also makes a significant contribution to the research work carried 
out at the blast Impact and Survivability Research Unit (bISRU ) and the Robotics Research 
Unit. The work at the Composites Research laboratory concentrates on taking commercially 
available raw materials and composite materials and processing these using currently known 
manufacturing processes to generate specialised test specimens for use in non-destructive 
testing research and blast impact evaluation.
Website: http://www.mecheng.uct.ac.za/composite-materials-laboratory
Contact: not listed

•	 Energy Research Centre
The energy Research Centre is the result of the merger of activities of the energy Research 
Institute and the energy Development Research Centre at the University of Cape Town. The 
Centre is an African-based multidisciplinary energy research centre which pursues excellence 
in technology, policy and sustainable development research, education and capacity build-
ing programmes at a local and international level. Staff have qualifications in engineering, 
natural and environmental sciences, urban and regional planning, economics, law, politics, 
sociology and anthropology. The multidisciplinary team conducts high quality, targeted re-
search and offers postgraduate opportunities at Masters and PhD levels.
Website: http://www.erc.uct.ac.za/
Contact: Prof. Harald Winkler

•	 Centre for Research in Engineering and Science Education (CREE)
CRee is focused on establishing and promoting engineering education as a research field 
both at UCT and in the broader academic community. This focus has since been extended 
to include science and related disciplines as a need to promote education research in these 
areas was identified. CRee is regarded as a key player in the promotion of engineering edu-
cation research and development across the whole country.
Website: http://www.cree.uct.ac.za/
Contact: Debby Chuter

•	 Eskom Specialisation Centre for Energy Efficiency (ESCEE) 
The eSCee aims to enhance and expand the knowledge skills and tools for process engineer-
ing practitioners. The group was established in 2012 through the Eskom Power Plant Engineer-
ing Institute (EPPEI) to create opportunities for students within Eskom and the power plant 
industry. The focus is to develop the skills and tools for developing numerical models which 
can be used to improve the efficiency of energy production.
Website: http://www.escee.uct.ac.za/
Contact: Priyesh Gosai
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•	 Non-Destructive Testing (NDT) Laboratory
The nDT laboratory specialises in optical interference techniques including Holographic Inter-
ferometry, Electronic Speckle Pattern Interferometry and Digital Shearography. The research 
and development taking place at the laboratory aims to augment the capability of indus-
try to inspect structures non-destructively, but also to enhance the capability of establishing 
structural integrity through sensor monitoring techniques and associated modern technology.
Website: http://www.ndt.uct.ac.za/
Contact: Prof. J Gryzagoridis

•	 Robotics and Agents Research (RAR) Lab
The RAR Lab was founded in 2008. The main focus of the lab is on teaching and research in 
the fields of Robotics, Artificial Intelligence and Computational Intelligence. The main robots 
currently under development are in the fields of rescue and underwater exploration.
Website: http://www.rarl.uct.ac.za/
Contact: not listed

University of the Witwatersrand

Civil and Environmental Engineering

•	 Construction Materials

The main focus of this research group is in the field of cement-based and concrete materi-
als technology. In this area, the interests range from cement clinker chemistry and crystal-
lography to concrete durability, engineering properties of concrete and concrete testing 
methods. Focus is also on corrosion of steel in reinforced concrete structures. This research 
group has formally existed since the early 1990s and has since made significant contributions 
to the understanding of the behaviour of concrete under South African conditions. Much of 
this work is conducted under an nRF Research Programme, funded by the nRF, the cement 
industry and eSKoM (TeSP).
Website: https://www.wits.ac.za/ebe/schools/civil-and-environmental-engineering/research/
Contact: Dr Mike otieno

•	 Geotechnical and Geo-environmental Engineering

The primary areas of research for this group include the testing of piles for strength and in-
tegrity, the stability of mining residue facilities, the long-term performance of filter drains, the 
development of correlations to interpret in-situ tests, geothermal reservoirs modelling, under-
ground coal gasification and Carbon capturing and storing in the subsurface.
Website: https://www.wits.ac.za/ebe/schools/civil-and-environmental-engineering/research/
Contact: Dr Charles MacRobert

•	 Structural Engineering

The primary areas of research for this group include experimental and analytical research into 
the mechanical behaviour of a wide range of structures and materials, as well as develop-
ing guidelines for use by design practitioners. The research group also specialises in structural 
optimisation, dynamic loading, and structural health monitoring.
Website: https://www.wits.ac.za/ebe/schools/civil-and-environmental-engineering/research/
Contact: Prof. M Gohnert
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•	 Water Research Group: Hydraulics, Water Resources and Environmental Management
The Water Research Group (WRG) promotes intellectual discourse, training and research 
on water (quantity and quality) issues from an integrated perspective. The group carries out 
cutting-edge multidisciplinary research in hydraulics, water resources planning and manage-
ment, water and wastewater  reuse, flood and drought risks mitigation, rainwater harvesting, 
reservoir operation, efficient management of urban water systems, monitoring and manage-
ment of biofilm formation in water distribution systems, polymeric ionic liquid-based mem-
branes in wastewater treatment and remediation of wastewater using constructed wetlands.
Website: https://www.wits.ac.za/ebe/schools/civil-and-environmental-engineering/research/
Contact: Prof. Akpofure Taigbenu

•	 Infrastructure Engineering and Management
This group focuses on the planning and implementation of infrastructure, with special em-
phasis on the project management principles and techniques unique to infrastructure, for 
example, employment-intensive methods. The broader discipline of project management 
is studied in the context of the southern African region, as applied to all aspects of civil and 
environmental engineering.
Website: https://www.wits.ac.za/ebe/schools/civil-and-environmental-engineering/research/
Contact: Prof. Anne Fitchett

Chemical and Metallurgical Engineering

•	 Waste-to-Resources Research
Waste, in whatever form, is one of the world’s largest chronic concerns. It has both public 
health and environmental concerns. For example, solid waste that is not properly collected 
and disposed can be a breeding ground for insects, vermin, and scavenging animals, and 
can thus transmit air- and water-borne diseases. The waste-to-resources research seeks to ad-
dress the problems of waste by developing appropriate technologies for reducing, re-using, 
and/or recycling waste materials.
Website: https://scholar.google.co.za/citations?user=RWvzrb4AAAAJ&hl=en
Website: https://www.wits.ac.za/staff/academic-a-z-listing/s/geoffreysimatewitsacza/
Contact: Prof. Geoffrey S Simate
 
•	 Centre in Water Research and Development (CIWaRD)
CIWaRD supports research and development in water by embracing complexity and col-
laboration as the mechanism of creating novel findings and insights into the space. CiWaRD 
recognises four thrusts upon which it conducts its research: Water – Systems and the environ-
ment, Water Recovery –- Recycle, Re-use and Remediate, Society for Water – Citizenship and 
Stewardship (SW:CS) and Water - education.
Website: https://www.wits.ac.za/ciward/
Contact: Prof. Craig Sheridan

•	 DST-NRF Centre of Excellence in Strong Materials 
The DST-nRF Centre of excellence in Strong Materials, hosted by Wits, involves six other SA 
universities and two science councils. The Coe-SM was established in 2004 to provide a net-
work for enabling researchers in strong materials to collaborate across disciplines and insti-
tutions, locally and abroad. Research is focused on carbides and cermets, ceramics, and 
strong metallic alloys, as well as three focus areas based in science: Carbon nanotubes and 
strong composites, New ultrahard materials and Diamond, hard materials, and other strong 
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materials. The Coe facilitates access the necessary expertise and equipment at these par-
ticipating institutions. official funding from the DST and nRF ends in 2019, and to continue the 
knowledge building within the scientific community, the Coe-SM is considering diversifying its 
research and collaborating with both local and international partners to achieve this.
Website: https://www.wits.ac.za/strongmaterials/
Contact: Prof. lA Cornish

•	 Industrial and Mining Water Research Unit (IMWaRU)
IMWaRU is focused on conducting relevant, high-impact research tailored to assist in solv-
ing water-based problems. Research addresses threats posed to our environment by mine 
drainage; water foot printing and accounting research at mine and industrial sites, delivery 
of novel, tailor-made research solutions for specific water issues. These include researching (1) 
biological passive solutions (such as constructed wetlands) tailored for conditions, (2) Physico-
chemical passive solutions (such as slag leach beds for AMD treatment) and (3) Combinations 
of engineering & biotechnological solutions for specific effluents; and (4) Developing unique 
technologies for providing cheap, potable drinking water for communities lacking such.
Website: https://www.wits.ac.za/chemmet/research/research-entities/industrial-and-mining-
water-research-unit-imwaru/
Contact: Craig Sheridan

•	 Metals Extraction and Recovery Group (MERG)
MeRG activities are training and educating students and conducting basic and applied re-
search in the field of hydrometallurgy. The intent of MeRG is to develop a portfolio of high-
quality fundamental research that maximise returns from processing of primary and second-
ary mineral resources whilst paying particular focus to the sustainability in hydrometallurgy 
and reduction of environmental impact across the hydrometallurgical industrial sector. Fur-
ther, there is the intention to improve the performance and efficiency of hydrometallurgical/
extractive metallurgy processes through the optimisation of existing process routes and devel-
opment  of new, potentially transformative, technologies.
Website: www.wits.ac.za/chemmet/research/research-entities/metals-extraction-and-recov-
ery-group-merg/
Contact: Prof. Sehliselo ndlovu

•	 Sustainable Energy and Environment Research Unit (SEERU)
The aim of the research group is to develop expertise through research and teaching of tools 
for processes that are important for clean/or renewable energy production and sustainable 
environment. Furthermore, the research unit considers the fundamental research, and the 
most applied, market-oriented technological innovations within the chemical, energy and 
environmental sectors. It is envisaged that this approach enables both the generation of basic 
knowledge and provides commercialisation via small-scale innovative and environmentally 
sustainable technology solutions for the benefits of South African businesses and communities.
Website: www.wits.ac.za/chemmet/research/research-entities/sustainable-energy-and-en-
vironment-research-unit/
Contact: Dr Jean Mulopo

•	 Bioprocess Engineering
Bioprocess Engineering, Optimisation and Design forms a cross group research focus in the 
School.  As such, researchers from other areas involve bio-aspects in, amongst others, Water 
(IMWaRU), the envionment (SeeRU), hydrometallurgy (MeRG) and sustainability.
Website: www.wits.ac.za/chemmet/research/research-entities/sustainable-energy-and-en-
vironment-research-unit/
Contact: not listed
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•	 Tribology
Research in the field of Tribology is focused on investigating the wear mechanisms which 
components experience during industrial operation, with the aim of extending the lifetime 
of the component and/or improving operational efficiency. emphasis is placed on materials 
research and development. In recent years the major research projects have centred on cut-
ting tool technology (cemented tungsten carbides and ceramics) and hard coatings (HVoF 
and Cold Spray). Minor research is also conducted on ferrous metals and other surface engi-
neering processes. Research includes designing new compositions, producing the materials 
and conducting materials property and wear tests. Optimisation of the production processes 
used to manufacture the wear-resistant materials is also done.
Website: www.wits.ac.za/chemmet/research/research-entities/tribology/
Contact: Prof. natasha Sacks

•	 Mineral Processing Research Group (MPRG)
The focus of this group is on the processes which take the coarse material produced by the 
mine, crush and mill them to appropriate sizes and separate by physical means the valuable 
particles from the low-grade particles. Key research areas include comminution, flotation and 
jigging.
Website: www.wits.ac.za/chemmet/research/research-entities/mineral-processing-research-
group-mprg/
Contact: Dr Mulenga bwalya

Electrical and Information Engineering

•	 Biomedical Engineering Research Group
Biomedical Engineering is inherently multidisciplinary, and hence the research is usually under-
taken in collaboration with other research groups and in some cases with other departments 
and institutions. The group has been active in the fields of medical imaging, artificial intel-
ligence and bioreactors. Some of the work has been done in collaboration with the School 
of Pathology and the School of Chemical and Metallurgical engineering, as well as other 
research groups within the School of Electrical & Information Engineering.
Website: www.wits.ac.za/eie/research-groups/
Contact: Prof. Rubin David

•	 Centre for Systems and Control
The activities of the group range from classical control to modern linear and non-linear con-
trol. All aspects of systems and signals namely, modelling, synthesis, control analysis and de-
sign pertaining to linear and non-linear, time-invariant as well as time varying systems and 
signals form part of the focus.
Website: www.wits.ac.za/eie/research-groups/
Contact: Prof. brian Wigdorowitz

•	 Electric Power Research Group (EPRG)
The High Voltage Research Programme is a long-standing research programme within the 
ePRG. The programme builds expert knowledge and skills in the fields of high voltage, light-
ning/eMC, computational electromagnetics and power system engineering. It aims to es-
tablish a sound base in research and teaching in the various associated disciplines and is 
committed to being a world key player in contributing expert knowledge. One of the pro-
grammes within this Research Group is the eskom Power Plant engineering Institute (ePPeI). 
The programme benefits considerably from financial support from eskom’s Tertiary education 
Support Programme and other industrial partners. The ePPeI HV Centre focuses on the three 
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types of insulation – gaseous, liquid and solid. new developments in the design of insulation, 
such as the introduction of nanoparticles to improve the breakdown strength, as well as to 
improve the thermal properties have been made. It is also important to monitor the condition 
of insulation and here new monitoring and diagnostic techniques have been developed. This 
centre works closely with industry, as well as with Eskom through the EPPEI programme.
Website: www.wits.ac.za/eie/research-groups/research-activities/electric-power/
Contact: Prof. Ken nixon and Prof. Cuthbert nyamupangedengu.

•	 Energy Research Group
This group researches systems and technologies that ensure adequate secure supply of clean 
electrical energy into the future. Access to energy, in conjunction with access to water is one 
of the biggest drivers of quality of life. Given the current environmental impact issues of tradi-
tional fossil fuel based energy, expanding access to energy in this direction is not an option.
Website: www.wits.ac.za/eie/research-groups/
Contact: Prof. Willie Cronje

•	 Software Engineering Research Group 
This group has a number of current research interests including: software development meth-
odologies, smart grids, big data and bioinformatics. 
Website: www.wits.ac.za/eie/research-groups/
Contact: Prof. barry Dwolatzky

•	 Telecommunications Access and Services research Group (CeTAS)
CeTAS has a long legacy of research that has called for parts of the ‘Converged’ platform. 
To a large extent, the platform is what it is because of past research. Research in services 
required a distributed computing layer that used the network in an abstracted kind of way. 
Research on VPns and MPlS used the network elements and the Smartbits sources to simulate 
a service layer throwing traffic at the network. Whilst research in radio spectrum management 
required new devices such as Software Defined Radios and Cognitive Radios. Running ex-
penses for projects are covered separately by generous funding from the University Research 
Fund, the nRF and THRIP. However, prospective and current students are highly encouraged 
to seek their own funding from various funding bodies, locally and internationally.
Website: www.wits.ac.za/eie/research-groups/
Contact: Prof. Fambirai Takawira

The centre focuses on the three types of insulation – gaseous, liquid and solid. new develop-
ments in the design of insulation, such as the introduction of nanoparticles to improve the 
breakdown strength as well as to improve the thermal properties have been made. It is also 
important to monitor the condition of insulation and here new monitoring and diagnostic 
techniques have been developed. This Centre works closely with industry as well as with es-
kom through the Eskom Power Plant Engineering Institute (EPPEI) program.
Website: www.wits.ac.za/eie/research-groups/research-activities/electric-power/
Contact: Dr John Van Coller

Mechanical, Industrial and Aeronautical Engineering

•	 Wits Transnet Centre of Systems Engineering (TCSE)
The TCSe applies systems engineering as a methodical, disciplined approach for the design, 
realization, technical management, operations, and retirement of a system. A system in this 
context is a contract or collection of different elements that together produce results not 
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obtainable by the elements alone. The elements or parts can include people, hardware, soft-
ware, facilities, policies, and documents, that is all required to produce system-level results. 
This approach is used to better comprehend and manage complexities towards Transnet 
challenges.
Website: http://www.tcse.org.za/
Contact: Prof. beatrys lacquet

•	 Transnet Matlafatšo Centre (TMC)
The centre’s aim is to stimulate entry and participation of black entrepreneurs (towards the 
creation of black industrialists) into innovative sectors through skills transfer and access to 
research and development facilities by using innovation and research to enable enterprise 
development; facilitating and supporting Black Economic Empowerment (B-BBEE) business 
activity within the space; and focusing on the development and commercialisation of social, 
business and technological innovations that can address market opportunities at, but not 
limited to, Transnet.
Website: www.wits.ac.za/tmc
Contact: Sarah Sepamla

•	 National Aerospace Centre (NAC)
The centre engages with government, industry, academia and research institutions, locally 
as well as internationally, in promoting sector competitiveness, applied research, and devel-
oping human capital. Additionally, the centre has a sound project management function, 
and enjoys international partnerships with Airbus R&T, Airbus Defence and Space (ADS), GKn 
Aerospace, and The boeing Corporation, amongst others. Domestically, the nAC also works 
very closely with the Denel Group of Companies, Aerosud and Paramount. The nAC sup-
ports applied technology development and human capital development in a wide range of 
partner universities, such as the Universities of Cape Town, Stellenbosch, Pretoria, the Witwa-
tersrand, Western Cape, Central University of Technology, and the Cape Peninsula University 
of Technology. In addition, the nAC works very closely with African and european country 
representatives such Italy, Nigeria, Poland, Switzerland and Lithuania to foster international 
collaboration. Research is organised at the nAC in six thematic areas as follows; Aerospace 
Manufacturing Processes and Materials (AMPM); Aeronautical Dynamics & Control (AD&C), 
Aerospace Design Capabilities (ADCap), Firm level Competitiveness (FlC), Space engineer-
ing & Propulsion (SEP) and Aerospace Related Electronics (ARE). 
Website: www.wits.ac.za/nac/
Contact: Philip Haupt

•	 Flow Research Unit
The Flow Research Unit conducts research into the flow of gases and liquids, with particu-
lar reference to flows that are compressible and steady or unsteady, and their interaction 
with bodies; with applications in aeronautics, mining, manufacturing, bioengineering, and 
safety. The Unit has supersonic and transonic facilities, a variety of shock tubes, including a 
few facilities unique in the world, rigs for the study of liquid wave phenomena and unsteady 
liquid flows, and access to wind tunnels. Significant numerical simulation as well as theoretical 
analysis is employed.
Website: www.wits.ac.za/mecheng/
Contact: Prof. beric Skews

•	 Separation Centre for Combustion Engineering 
The Separation Centre for Combustion engineering was established in 2012 and forms part 
of the eskom Power Plant engineering Institute (ePPeI). The SCCe strives to improve the un-
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derstanding of the impact of local coal and predict its effects on coal fired power plants. 
Research is focused on current eskom requirements in order to improve knowledge of existing 
plants and create tools to design more efficient plants in the future. Therefore, the centre’s 
aim is to grow a repository of skills and knowledge in the general area of combustion engi-
neering related technologies. The centre is instrumental in retaining a base of highly skilled 
engineers in eskom to create and maintain a healthy fleet for current and future power gen-
eration using state of the art technology.
Website: www.wits.ac.za/XXX
Contact: Prof. Walter Schmitz 

Mining Engineering

•	 Wits Mining Institute (WMI)
The Wits Mining Institute (WMI) is a platform of long-established expertise in mining-related 
fields of study dedicated to inform the emergence of a 21st Century model of mining that is 
both sustainable and competitive. The future role of mining in the social economy depends 
heavily on innovation in every associated dimension, including extractive technologies, the 
full range of up-, side- and down-stream economic linkages, the distribution of socio-eco-
nomic benefits, health and safety, the environmental externalities and post-mining economic 
sustainability, while also establishing an enabling environment for the industry’s future.  The 
primary focus of the WMI is the production of research of the highest quality on large multi-
disciplinary and complex questions. The WMI seeks to influence the world through generating 
new knowledge, influencing policy, building strategic partnerships and leading society.  The 
WMI hosts the
•	 The Sibanye-Stillwater Digital Mining Laboratory (DigiMine); 
•	 The Centre for Sustainability in Mining and Industry (CSMI);
•	 The Joint International Research laboratory of China-Africa Mining Geospatial 
 Informatics;
•	 The Centre for Mechanised Mining Systems (CMMS)
Website: www.wits.ac.za/wmi
Contact: Fred Cawood

Details of the laboratories and/or centres hosted by WMI are described below.

The Sibanye-Stillwater Digital Mining laboratory (DigiMine) is an exciting project where the 
Chamber of Mines building on West Campus was converted into a ‘mine’, complete with sur-
face (using the flat roof of the building), vertical shaft (using a stairwell in the fourth quadrant 
of the building) and mock mine with control room in the basement.  DigiMine is equipped 
with the digital systems that enable research for the mine of the future and is a one-of-a-kind 
facility with a significant research agenda to transfer surface digital technologies into the un-
derground environment – the enabler for a mine that can (automatically) observe, evaluate 
and take action. The ultimate objective is to use technology to put distance between mine 
workers and the typical risks they are exposed to on a daily basis. DigiMine is a multidisciplinary 
research group that accommodates students from all faculties in the university.  The impact is 
a world-class facility working on some world-first projects. DigiMine hosts the Sibanye-Stillwater 
Chair in Digital Mining and Mine Automation and with the laboratory and infrastructure at an 
advanced stage of implementation, its research intensity and impact are growing fast.  The 
research agenda includes anything digital that can reduce risk, i.e. extension of surface tech-
nologies into the underground space in real time.  These include systems for communication, 
monitoring positioning, navigation, detection of abnormalities and risk management.  In short 
- innovation for real-time mining at reduced risk.  To assist with its ambition of real-time posi-
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tioning, mapping and navigation underground, DigiMine established the Joint International 
Research laboratory of China-Africa Mining Geospatial Informatics.  

The Joint International Research laboratory of China-Africa Mining Geospatial Informatics is a 
Research partnership between the University of the Witwatersrand (Wits) and China University 
of Mining and Technology (CUMT) in Xuzhou, China.  The collaboration, underway since Janu-
ary 2013, researches underground communication systems, risk measurement through sen-
sors, risk modelling and prediction of harm – while the new initiative will focus on accurately 
locating workers relative to mine risks, using GPS-like underground positioning. This initiative is 
a step toward realizing the vision of being a world-leading laboratory with networks to mining 
in China and Africa, with an initial focus on mining geospatial informatics research.  The joint-
laboratory is currently at a university level, but has the potential to become an International 
Centre of excellence doing cutting-edge and world-leading research, innovation and the 
development of technologies for mining and industry. 

The Centre for Mechanised Mining Systems (CMMS) is as a result of the University’s commit-
ment to innovation for 21st century mining.  The CMMS started business in 2006 and its research 
agenda includes mine modernisation, 21st century mining methods and geo-metallurgy.  
Within the CMMS the focus is on people and process within systems. A strong global trend 
has gained significant momentum in recent years, namely Surface mines are getting bigger 
and all mines more mechanised.  Mines are embracing technology and they are well set on 
the path of innovation.  This will lead to a future of continuous mining, where new mines will 
be designed for mechanisation, automation and robotics. For this reason Wits established the 
Centre for Mechanised Mining Systems (CMMS).  Under the umbrella of the WMI the Digital 
Mining group and the Centre for Sustainability in Mining and Industry (CSMI) have very strong 
ties and links with the CMMS and there is significant synergy when it comes to attaching digital 
systems to machines for mine safety and efficiency. 

The Centre for Sustainability in Mining and Industry (CSMI) is committed to the promotion of 
responsible 21st century mining. The CSMI acts as a bridge between practitioners and ac-
ademia. Partners are industry, government, organised labour, communities and networks 
across the globe working to strengthen African mining practice. The CSMI is an independent 
authoritative space for dialogue and discussion of differing viewpoints.  The research agenda 
of the CSMI includes People in Mining, Mining and the environment and Industry and Mining.  
Cross-cutting themes are Policy, Regulation, Health, Safety and the environment with a focus 
on Responsible Mining in Africa across the Mining Value Chain.  environmental, Community 
and Health and Safety management concepts have become part of the every-day mind-set 
of companies operating in the sector.  As is the case with The CMMS the Digital Mining group 
has very strong ties with the CSMI as digital tools can be used to make mining more transpar-
ent by sharing quality information in real-time and allowing for stakeholder conversations hav-
ing their roots in fact rather than speculation.  

Focus areas are: 
•	  People in Mining:  The well-being of workers and communities affected by mining are cen-

tral to responsible mining. Our commitment is to hear the voices of those most affected 
and to understand how regulation and policy can best provide protection. We work in the 
areas of occupational health and safety, socio-economic development in mining and 
artisanal and small scale mining;

•	  Mining and the Environment:  Mining, throughout its life cycle, can to do more to address 
the degradation of national resources such as water and land, the generation of waste 
and the potential damage to the ecosystem. Our commitment is to strengthen social and 
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ecological resilience through interdisciplinary innovations and policy change.  We work in 
the areas of regional mining impacts and mine closure; and

•	  Industry in Mining: Automation and modernisation will transform mines for the future. Our 
commitment is to support this transition through applied research and the facilitation of 
dialogue between stakeholders for a sustainable mining sector.

Website: www.wits.ac.za/wmi
Contact: Fred Cawood

University of Pretoria

Chemical Engineering

• Institute of Applied Materials (IAM)
IAM performs applied research for industry. It pursues R&D targets in Carbon Materials and 
Chemical Product Design. The activities in the latter category include modelling multicompo-
nent mixture properties, layered solids as functional additives for polymers, green pyrotech-
nics, and combating malaria transmission. IAM received funding support from Sasol towards 
the development of a long-life mosquito net (llIn) and from the bill & Melinda Gates Founda-
tion for an insecticidal paint approach for indoor residual spray (IRS). IAM performs classified 
research on behalf of the South African Defence Force that entails the use of pyrotechnics in 
specialised applications. However, the main client is Ael Mining Services The IAM is home to 
the research associated with the SARChI Chair in Carbon Materials and Technology and the 
SARChI Chair for Fluoro-materials and Process Integration.
Website: http://www.up.ac.za/institute-of-applied-materials-iam
Contact: Prof. ncholu Manyala

•	 Eskom Specialisation Centre in Plant Asset Management
The eskom Power Plant engineering Institute (ePPeI) is an institute linked to the University of Pre-
toria through the Institute of Applied Materials. In 2012 Eskom established the EPPEI to produce 
highly skilled engineers at postgraduate level within eight broad specialisation areas at uni-
versities in South Africa. The University of Pretoria was identified for the establishment of such 
a specialisation centre in plant asset management.  This contract was renewed in 2017 for a 
five-year period ending 2021. ePPeI is focused on various aspects of energy-related engineer-
ing across multiple universities:
•	 emission Control – north-West University
•	 energy efficiency – University of Cape Town
•	 Combustion engineering - University of the Witwatersrand
•	 Materials engineering - University of Cape Town
•	 Plant Asset Management - University of Pretoria
•	 High Voltage engineering AC - University of the Witwatersrand
•	 High Voltage engineering DC - University of KwaZulu-natal
•	 Renewable energy – Stellenbosch University
Website: http://www.eppei.co.za/
Contact: Prof. Stephan Heyns
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Civil Engineering and Industrial and Systems Engineering

•	 Centre for Transport Development
Transportation is a cross-sectoral enterprise that requires skills across a broad range of disci-
plines, including planning, engineering, economics, management, and social sciences. The 
Centre for Transport Development (CTD) provides a platform for nurturing and coordinat-
ing linkages across these various disciplines with a research focus on Optimisation, Transport 
Planning & Operations, Pavement Engineering and Railway Engineering. As a collaborative 
research entity, the CTD draws mainly on researchers and academics from the Department 
of Civil engineering and the Department of Industrial and Systems engineering, with additional 
specialist skills available from the Department of Town and Regional Planning and the Depart-
ment of Informatics.
Website: http://www.up.ac.za/en/centre-for-transport-development
Contact: Prof. CJ Venter

Electrical, Electronic and Computer Engineering

• Centre for New Energy Systems (CNES)
originally, the Centre for new electricity Systems, The CneS has changed its research focus 
along with its name to stress its research expertise in energy systems and to continue its leading 
position in the field of energy optimisation, management and standardization. The thematic 
focus on energy management includes both the management of supply side and demand 
side. The cost-effective supply and end-use of energy are promoted through cooperative re-
search within the energy Group and Control Group of the Department of electrical, electronic 
and Computer engineering in the University of Pretoria. The research of the centre forms an 
interface of energy systems, econometrics, control theory, and financial mathematics.
Website: http://www.up.ac.za/en/centre-of-new-energy-systems-cnes
Contact: Prof. Xiaohua Xia

• Institute for Technological Innovation (ITI)
The Institute performs research on the management of technology and technological innova-
tion, technology policy and related issues. The mission of the ITI is to advance the knowledge 
and skills of people in terms of technological innovation and the management of technology 
through research, through interaction with industry, the government and other research insti-
tutes, as well as the support of training initiatives.
Website: http://www.up.ac.za/institute-for-technological-innovation
Contact: Prof. Anastassios Pouris

• Centre for Excellence in Telecommunication Engineering for the Information Society (CeTEIS)
CeTeIS was originally inaugurated in collaboration with the University of the north but is now 
fully located at the University of Pretoria. Main research focus areas include, but are not limited 
to, the next Generation Wireless and Access networks, xDSl Technology, networks, Protocols 
and Coding (VoIP), Cloud Infrastructure and Services (networks and Architecture). Funders 
are Telekom, bytes Universal Systems, and THRIP.
Website: http://www.up.ac.za/en/-centre-for-telecommunications-engineering-
Contact: Dr JH van Wyk
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•	 Research groups
Postgraduate degree programmes are driven via the Research Groups in the Department. 
Each student enrolling for postgraduate studies within the Department needs to identify a 
postgraduate group in which to work. These groups are focused on: 

o Advanced Sensor Networks (ASN)
o Bioengineering (biomedical engineering)
o Control Systems
o Electromagnetism
o Electronics and Microelectronics
o Energy Systems
o Intelligent Systems
o Power Systems
o Telecommunications and Signal Processing

Website: http://www.up.ac.za/en/eece/article/2009367/postgraduate-research-groups
Contact: Group contacts are listed on website noted above

• Carl & Emily Fuchs Institute for Micro-Electronics (CEFIM)
CeFIM is active in the field of microelectronics research and specialist training. The research 
and postgraduate programme is mainly in the field of integrated circuit design, especially the 
design of analog signal processors, RF circuits and optical receivers in CMoS technology. The 
simulation and modelling of circuits, devices and processing technologies are also investi-
gated. The application of semiconductors as opto-electronic devices plays an important role 
in the activities at CeFIM. International contact in microelectronics is vital and CeFIM lecturers 
and students often participate at international conferences and overseas experts visit the 
CeFIM facility regularly.
Website: http://www.up.ac.za/carl-emily-fuchs-institute-for-microelectronics-cefim
Contact: Prof. Monuko Du Plessis

• Centre for Electromagnetism
Three professors in the Department of electrical, electronic and Computer engineering at the 
University of Pretoria form the electromagnetism group in lGI. In addition to its comprehensive 
measurement facilities, the group has developed very strong computational abilities in vari-
ous aspects of electromagnetism.
Website: http://www.up.ac.za/en/centre-for-electromagnetism
Contact: Prof. JW odendaal

Materials Science and Metallurgical Engineering

• Industrial Metals & Minerals Research Institute (IMMRI)
The institute is funded by industrial partners to do contract research within the academic en-
vironment. The strong industrial focus, project-based approach provides leading research in 
especially the field of physical metallurgy, but the portfolio of the institute does include work 
in other fields as well.
Website: http://www.up.ac.za/materials-science-and-metallurgical-engineering/arti-
cle/48827/immri
Contact: Dr Kevin banks

•	 Centre for Pyrometallurgy
The key aim of this Centre is to perform internationally competitive research that is relevant to 
the local pyrometallurgical industry, to strengthen cooperation and support between aca-
demia and industry and to build further expertise in pyrometallurgy. The research programme 
within the Centre for Pyrometallurgy is strongly focused on the direct needs of South Africa. 
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Ongoing research is centred on ore, sinter and pellets; process thermodynamics, mechanisms, 
optimisation and development; reductants and fluxes; refractory materials and by-products.  
Modelling is the latest sub-discipline which was added as a field of focus at the beginning of 
2013 through the establishment of the GlencorXstrata Chair in Pyrometallurgical Modelling.  
Website:http://www.up.ac.za/en/materials-science-and-metallurgical-engineering/arti-
cle/48836/centre-for-pyrometallurgy   
Contact: Andrie Garbers-Craig

•	 SAIW Centre for Welding Excellence
The centre offers international postgraduate welding programmes in welding engineering 
and welding technology.
Website:ww.up.ac.za/en/materials-science-and-metallurgical-engineering/article/48845/
saiw-centre-for-welding-excellence
Contact: Prof. Pieter Pistorius

•	 Glencore Chair in Pyrometallurgical Modelling
The mission of the research group associated with the Chair is to make a valuable contribu-
tion to the metallurgical industry in South Africa by developing highly skilled engineers through 
conducting research focused on the modelling of pyrometallurgical processes. The research 
group has five areas of focus, namely, material property modelling, computational thermo-
chemical analysis, process modelling, multi-physics modelling of pyrometallurgical systems, 
and techno-economic modelling.
Website:http://www.up.ac.za/en/materials-science-and-metallurgical-engineering/arti-
cle/2127209/glencore-chair-in-pyrometallurgical-modelling
Contact: Dr Johan Zietsman

•	 Tenova-Bateman Chair in Minerals Processing
The Tenova-bateman Chair in Minerals Processing was established in 2012 within the Depart-
ment of Materials Science and Metallurgical Engineering.
The key aim of this Chair is to perform internationally competitive research that is relevant to 
the local minerals processing industry, thereby bringing the Minerals Processing Group at the 
University of Pretoria closer together to the minerals processing industry in South Africa.
Contact: Dr natasia naudé

Mining Engineering

•	 Kumba Virtual Reality Centre for Mine Design

A first for Africa, this is a world-class Virtual Reality Centre that enhances education, training 
and research in operational risk across industries through an innovative approach to informa-
tion optimisation and visualisation. The centre was created by the Mining Engineering Depart-
ment with the support of Kumba Iron ore, a member of the Anglo American plc group. The 
VR Centre strives to be an innovative resource for bringing real-world scenarios to learners to 
enhance their exposure to their chosen industry; and allowing technical and other practitio-
ners to simulate plans and designs in a risk-free environment with minimal time and resource 
allocation. There are numerous operational benefits to be gained from interpreting and por-
traying actual data in the high-quality and realistic visual format offered by the VR Centre.
Website: http://www.up.ac.za/virtual-reality-centre
Contact: Prof. Ronny Webber-Youngman
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•	 Mining Resilience Research Centre (MRRC)
The aim of this initiative is to develop significant inter-disciplinary research collaboration within 
UP and external organisations doing research related to mining challenges. Through this multi-
disciplinary network, the MRRC aims to increase the resilience of the mining industry by con-
tributing towards practically implementable solutions to enable the mining industry, in its tran-
sition to move from being reactive and compliant, to becoming resilient in issues relating to 
productivity, safety, health, environment, social responsibility and community management, 
through well-structured and committed postgraduate education and rigorous, integrated, 
scientific research drive initiatives. In this, the MRRC draws on the multidisciplinary resources 
within UP, matching the right skillsets to any mining problem. The MRRC also aims to strengthen 
its national and international profile through the establishment of sound sustainable business 
and other collaborative relationships.
Website: http://www.up.ac.za/en/mining-resilience-research-centre
Contact: Prof. Francois Malan

Department of Mechanical and Aeronautical Engineering

•	 Clean Energy Research Group
CeRG is involved in experimental and numerical heat transfer research focused on clean en-
ergy applications. CeRG has a number of world class experimental facilities focused on heat 
transfer, balanced by a Computational Fluid Dynamics (CFD) division.
Website: http://www.up.ac.za/clean-energy-research-group
Contact: Prof. Josua Meyer

• Centre for Asset Integrity Management
The Centre explores a wide range of aspects pertaining to the structural integrity and perfor-
mance of physical assets such as power generation equipment, petrochemical plant, water 
utility equipment and mining equipment. The Centre’s research agenda is driven through 
close interactions and collaboration with industry partners. C-AIM hosts two unique postgrad-
uate programmes in physical asset management.
Website: http://www.up.ac.za/centre-for-asset-integrity-management
Contact: Prof. Stephan Heyns

•	 Vehicle Dynamics Group (VDG)
The group’s focus is multi-facetted and exposes scholars and students to vehicle dynam-
ics and mobility, promotes the study and understanding of vehicle dynamics and mobility 
through student designs and projects in the final year mechanical engineering curriculum, 
promotes the study, understanding and application of vehicle dynamics and mobility na-
tionally and internationally through the South African version of the baja SAe® competition 
in collaboration with local industry. The group encourages research activities through post 
graduate studies at Masters, doctoral and postdoctoral levels and facilitates national and 
international collaboration with other institutions. The VDG has strong collaborative links with 
industry and academia on local, national and international level.
Website: http://www.up.ac.za/vehicle-dynamics-group
Contact: Prof. Schalk els

•	 Aerospace Group
The CSIR and the University of Pretoria Department of Mechanical and Aeronautical engineer-
ing, have created the first UP-CSIR Aeronautics Chair. The Group is responsible for aerospace 
research at postgraduate level and through academic staff in association with the Chair.
Website: http://www.up.ac.za/aerospace-group
Contact: Prof. Dr lelanie Smith
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•	 Data Science Institute
Data science refers to the scientific investigation that employs innovative approaches and 
algorithms for managing, processing, and analysing data. The University of Pretoria is well posi-
tioned to host a research institute in Big Data and Data Science, due to its existing world-class 
expertise in multiple disciplines, specifically, Computer Science, Statistics, Information Systems, 
Computer engineering, Mathematics and Applied Mathematics, Actuarial Sciences, and 
Geographical Information Systems. In addition, the University has a number of internationally 
recognized research entities that produce masses of data to be analysed.  The Institute’s vi-
sion is to become a recognised world-class research, education and service delivery facility 
in bD and DS taking specific cognisance of the needs in South Africa, and the academic 
strengths of the University of Pretoria.
Contact: Prof. Andries engelbrecht

Central University of Technology (CUT)

Faculty of Engineering

•	 Centre for Rapid Prototyping and Manufacturing (CRPM) 
The CRPM was established in 1997. The centre’s research focus is on medical product devel-
opment through Additive Manufacturing, commonly known as 3D printing. The CRPM uses 
rapid prototyping, rapid manufacturing, rapid tooling and medical product development 
technologies to further education, understanding and development. The CRPM has recently 
been awarded a SAChi Chair in Medical Product Development. The Centre has an array of 
state-of-the-art machinery and equipment that includes the objet Connex 350 3D printing 
machine that allows users to print with more than one material at a time. 
Website: http://www.crpm.co.za/
Contact: Gerrie booysen 

Durban University of Technology (DUT)

•	 Space Science Centre for Research and Postgraduate Studies
The aim of this centre is the undertaking of research and postgraduate studies in space sci-
ence for: Satellite Communications; navigation and Surveillance (CnS); Satellite Fixed and 
Mobile Communications; Satellite and Platforms Space Segment and engineering; Multipur-
pose Geo Spacecraft with Communications, Meteorological and navigation (GnSS) Tran-
sponders; Satellite earth and Meteorological observation; Satellite GIS; Ground Segment and 
Infrastructures; Satellite Materials and electronics; Satellite Asset Tracking and Fleet Manage-
ment (SATFM); Satellite SCADA or M2M; Satellite Digital Video broadcasting-Return Channel 
via Satellite (DVb-RCS); Satellite e-solutions; Stratospheric Platform Systems (SPS) for CnS: Air-
ships and Aircraft; ICT and Data Processing; Intelligent Transport Systems (ITS); Augmentation 
of GnSS (GPS and GlonASS) Solutions; logistics; RFID; Surface and Space Alternative energy; 
other Radio and Space Technologies and Techniques for Modern Transport Systems; and ad-
ditional future developments.
Website: http://www.dut.ac.za/space_science/
Contact: Prof. Dimov Stojce Ilcev

•	 Centre for Water and Wastewater Technology
The work of the centre is focused on developing and optimising technology for the treatment 
of water and wastewater, and green energy to satisfy the needs of industry and the commu-
nity. The focus of research at IWWT is within the broad areas of water treatment, wastewater 
treatment and beneficiation, algal biotechnology and biohydrogen Production.
Website: http://www.dut.ac.za/iwwt/
Contact: Prof. Faizal bux
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Mechanical Engineering

•	 Composite Research Group
The main stream research conducted by the group focuses on the processing, analysis and 
modelling of synthetic and natural composites, biocomposites, and nanocomposites. Pro-
cessing of these materials are performed in-house using conventional fabrication techniques 
as well as high speed robotics. Mechanical and morphological analyses are accomplished 
via mechanical testing equipment, and, the state-of-the-art Thermal Analysis and Scanning 
electron Microscope laboratories located at DUT. The behaviour of these advanced materials 
are modelled using finite element packages and other computational software. The research 
group is also beginning to work in the field of Mechatronics through the Mechatronics labora-
tory located at DUT. This research stream includes PlC programming, logic circuits, automa-
tion, robotics, new and novel end-effectors, and various control strategies. As mentioned 
above, there are studies involving composite processing and high-speed robotics.
Website: http://www.dut.ac.za/cam/
Contact: Prof. K Kanny

North-West University

Faculty of Engineering

•	 Unit for Energy and Technology Systems (UETS)
UeTS strives to be recognised as a centre of expertise for research in and development of en-
ergy and technology systems that are relevant to society, the environment and the country. 
The Unit addresses national strategic goals and contemporary issues through engineering so-
lutions that meet industry needs, while maintaining a balance between basic and applied re-
search. Research is largely carried out through faculty-supported focus groups. Many of these 
groups are primarily concentrated on energy Systems, i.e. three SARChI Chairs in (1) nuclear 
energy, (2) biofuels and other Clean Alternative Fuels and (3) Coal Research as well as the 
Hydrogen energy-hosted entity and other faculty-supported focus groups such as Thermal 
Fluid-Systems, energy Management and Smart Power Systems,  Intelligent Systems, Telecom-
munications and ICT (Telenet), Dynamic modelling and control of large scale Industrial Sys-
tems (McTronX), Aircraft Development, Advanced Manufacturing, Industrial Engineering and 
Water Research. Close ties with key industry role players such as Sasol, eskom, Denel Aviation, 
Telkom and SAPPI, as well as with the main research funding bodies are used to fund research 
and maintain industry relevance.
Website: http://www.nwu.ac.za/research-support/research-entities
Contact: Prof. Fb Waanders

•	 Centre of Excellence in Carbon-Based Fuels
The Centre of excellence in C-based fuels was proposed in 2016 and formally constituted 
in 2018 with an aim to focus on the continued research into clean coal processes, biomass 
to fuels and chemical processes, as well as the development of mitigation technologies to 
manage the carbon footprint and to improve and extend the interaction between Chemical 
engineering, Chemistry. Microbiology, Agriculture and environmental sciences at the nWU to 
include all aspects of this energy field from the coal beneficiation process to the develop-
ment of commercially attractive production processes and products to the benefit of the 
country as a whole.

The Centre of excellence will thus strengthen the nWU’s position as research institution in the 
energy field. This will be accomplished through continued research outputs of high quality as 
well as development of commercially attractive (through patents and prototypes) produc-
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tion processes and products. The Centre will be the host for the present three established 
research Chairs, i.e. (1) SARChI Chair in Coal Research, (2) nRF Research Chair in biofuels  and 
in association with the eSKoM ePPeI Chair in emissions Control, and (3) and will enlarge its foot-
print into environmental aspects and underground coal gasification.
Website: www.engineering.nwu.ac.za/research/research
Contact: Prof. Fb Waanders

•	 Aircraft Development Group
The aircraft development group focuses on aerodynamic and structural research that could 
improve the performance and safety of sailplanes and light aircraft. The technology gained 
from the research is then directly implemented in new designs which have great commercial 
value. The group also focuses on new technologies for manufacturing of these aircraft in or-
der to improve quality and to reduce manufacturing costs. These sailplanes are sought-after 
by some of the best pilots around the world in order to compete internationally in gliding 
championships. Final year engineering students as well as postgraduate students working in 
the group, experience a high technology, commercialised environment which further pre-
pares them for a career in the industry. The group’s industry partners are Jonker Sailplanes and 
On Track Technologies.
Website: http://engineering.nwu.ac.za/research/aircraft-development
Contact: Dr Johan bosman

•	  SARCHi Chair in Biofuels and other Clean Alternative Fuels  
The biofuels Research Group is active in the field of second and third generation bio-refinery 
research, covering both biochemical and thermochemical production routes. The group 
consists of a unique blend of microbiologists, chemical engineers, biochemists and chemists, 
enabling the use of a diverse set of skills and knowledge in the research applications. The 
group is actively working with industry partners that will implement the developed research 
towards lowering production costs, increasing revenue and lowering overall emissions and ef-
fluents from the production plants. Some of the groups’ research on ultrasonic irradiation has 
been implemented in industrial paper mills.
Website: http://engineering.nwu.ac.za/research/bio-energy 
Contact: Prof. Sanette Marx

•	 Centre of Research and Continued Engineering Development (CRCED)
This Centre focuses on energy management and bioengineering research. energy manage-
ment research includes industrial energy simulation, optimisation, and systems development. 
The bioengineering research focuses on metabolic or energy-related conditions such as can-
cer, diabetes and coronary heart disease. Partnerships exist betwee4n CRCeD and eSKoM 
(energy efficiency), eCSA (commitment and undertaking to facilitate the practical training 
of new engineering graduates) and, internationally, Principia Mathematica Inc (Simulation).
Website: http://engineering.nwu.ac.za/research/centre-research-and-continued-engineer-
ing-development-crced
Contact: no name listed, 10728023@nwu.ac.za

•	 SARChI Research Chair: Coal Research
The Group undertakes research focusing on fine coal processing, coal utilisation optimization, 
and waste utilization with the quest to explore new horizons for coal utilisation. The group’s 
portfolio is strongly focused on technology with a good balance of fundamental and applied 
research.
Website: http://engineering.nwu.ac.za/research/coal-group
Contact: Prof. John bunt
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•	 Energy Research Group (ERG)
The eRG is a multi-disciplinary research group that conducts cutting edge research and of-
fers research opportunities at bachelors (final year), Masters, PhD and postdoctoral levels. The 
research done by eRG is always focused on providing ground-breaking solutions to improve 
energy efficiency and energy management on both national and global levels. Research 
foci include performing energy efficiency, energy management and energy engineering in 
the following fields of electrical machines, power electronics and control engineering. Inter-
national partners: include the University of new orleans, USA, the American University of Iraq, 
Iraq and the University of Warwick, UK.
Website: http://engineering.nwu.ac.za/research/energy-group
Contact: Prof. Rupert Gouws

•	 DST HySA Infrastructure Centre of Competence
Funded by DST, the Centre of Competence is co-hosted by nWU and CSIR, and is focused 
on developing cost-competitive solutions for generating hydrogen using renewable energy 
and other chemical carriers as well as for hydrogen storage and distribution. Key facilities of 
HySA Infrastructure continue to develop state-of the-art hydrogen production technologies 
that have the capacity to supply hydrogen on-site and on-demand for both stationary and 
non-stationary applications.
Website: www.hysainfrastructure.org/
Contact: Dr Dmitri bessarabov

•	 Intelligent Systems Research Group 
This group investigates problems of a practical nature that are typically characterised by 
complex operations reflected by large data sets that should be mined to discover currently 
unknown relationships inherent to these systems. The group performs work in the fields of road 
transportation, cross-border trade corridors, security installations, mining operations, security 
documents, sound and video recognition and others. In all cases practical problems are ad-
dressed as identified by industry partners. These partners include WTo, SAnRAl, SAAF, RTMS, 
FeSARTA, Digicore, Imperial logistics, Techsolutions, eW Cop, Fidelity, Security, and IneT-bFS.
Website: http://engineering.nwu.ac.za/research/intelligent-systems
Contact: Prof. Alwyn Hoffman

•	 McTronX
The core activity of the McTronX research group is the Dynamic Modelling and Control of 
large-scale industrial systems or processes. Characteristic of the group is the multi-disciplinary 
nature of its projects. The research group was founded in 2003 due to the research needs of 
the Pebble bed Modular Reactor (PbMR) project under way in South Africa at the time. Indus-
trial partners include Sasol, Denel Aviation, Omnia, Multotec, and Proconics.
Website: http://engineering.nwu.ac.za/research/mctronx
Contact: Prof. George van Schoor

•	 Telenet Research Group 
•	  The research done by the Telenet group is broadly within the area of Information and 

Communication Technology Telenet Research Group 

(ICT), with specific projects focusing on telecommunications, data networks, information se-
curity, and associated applications. The Telenet research group manages a dedicated re-
search laboratory, named the Shannon laboratory. This laboratory houses the Cisco Acad-
emy and specialised telecommunications research equipment, computers and experimental 
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systems. The Telenet group is actively involved with industrial partners such as Telkom, Yrless 
and other THRIP program partners. The Telenet group mainly receives funding from Telkom via 
the Telkom Centres for excellence initiative. 
Website: http://engineering.nwu.ac.za/research/telenet
Contact: Prof. Albert Helberg 

•	 Thermal-fluid Research Group 
This group focuses on research relevant to the thermal-fluid industry with the emphasis on 
energy systems. The thermal-fluid research group are involved with, but not limited to the 
development of thermal-fluid research test facilities; the development of the next generation 
of Co2 heat pump technology; integrated solar water heating with heat pumps; applica-
tion of numerical modelling techniques for the simulation of energy systems, optimisation and 
control, through mathematical modelling of thermal flow systems for industry and the use of 
biomass for electricity generation. Industry partners include M-Tech Industrial Pty (Ltd), Eskom 
via M-Tech Industrial, Korea Atomic energy Research Institute (KAeRI), Sasol and one Green 
engineering CC.
Website: http://engineering.nwu.ac.za/research/thermal-fluids
Contact: Prof. Martin van eldik

Mechanical Engineering

•	 Materials, Vibrations Analysis and Manufacturing Research Group
This research group specialises in materials selection for design, ceramics, and wear resis-
tant ceramic matrix composite processing, high temperature nuclear materials, metals and 
materials coating processing, material integrity and failure analysis, vibration mitigation and 
vibration analysis.
Website: http://engineering.nwu.ac.za/research/materials-vibrations-analysis-and-manufac-
turing
Contact: Prof. Johan Markgraaff

University of Johannesburg

Faculty of Engineering and the Built Environment

•	 Research groups listed on website but no further information available:
•	 Industrial electronics Technology Research Group
•	 Telecommunications Research Group 
•	 Stream Processing Research 
•	 Metal Casting Technology Station 

•	 Process, Energy and Environmental Technology Station (PEETS)
PEETS was established in 2010 and receives funds from TIA. They aim to develop technological 
innovations that support the energy and environment sectors.   The primary mandate for the 
PEETS is to contribute towards improving the competitiveness of industry through the applica-
tion of specialised knowledge, technology and facilitating the interaction between industry 
(especially SMMEs) and academia in order to enable innovation.
Website: www.uj.ac.za/research/Pages/centres.aspx
Contact: not listed online

•	 TechnoLab  
The Technolab exposes young people to technology, making them aware of the roles of 
technology, entrepeneurship and innovation in South Africa’s economy and promotes tech-
nology in community programmes. 
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Website: www.uj.ac.za/faculties/febe/technolab/Pages/default.aspx
Contact: estelle Momberg

Department of Mechanical Engineering Science

Research Groups listed by title and with a contact, but no further information available:

•	 Aviation Research Group: Dr A Maneschijn
•	 Composite Research Group: Dr A Maneschijn
•	 engineering education Research Group: Mrs n Janse van Rensburg
•	 Modern & Advanced Manufacturing Research Group: Prof. e T Akinlabi
•	 Solar & Renewable energy Research Group: Mr M bhamjee

University of KwaZulu-Natal

Agricultural Engineering

Research groups listed on website but no further information available:

•	 Hydrology Focus Group (HFG)
•	 bioresources engineering Focucs Group (beFG)

•	 Ukulinga Research Farm
The Ukulinga Research and Training Farm houses a workshop, computer-controlled engine 
test bay and control room, as well as a soil and water laboratory. Since its inception, the 
400-hectare farm situated near the campus, has been the site of unique and ground-break-
ing research in several agricultural disciplines, including bioresources engineering. It is used 
extensively as an “outdoor laboratory” for research and the training of students and also 
includes a sustainable small-scale farming section. The farm features active facilities for ag-
ricultural research, including poultry, dairy, swine, grasslands, and field crop (irrigated and 
dryland) agriculture.
Website: http://bioeng.ukzn.ac.za/research/ukulinga-research-farm
Contact: Prof. JC Smithers

•	 Energy, Food and Water Engineering (EFWE) Research Group
The group contributes to the development of engineering and science research in three main 
areas: energy and supply chains in biomass production and processing systems; irrigation, soil 
& water engineering; food process and postharvest engineering. Within these research areas 
the fundamental elements of engineering are combined with a range of other disciplines, 
such as hydrology, soil, animal, food and crop sciences.
Website: http://efwe.ukzn.ac.za/
Contact: Prof. JC Smithers
 
Civil Engineering

•	 The Centre for Research in Environmental, Coastal and Hydrological Engineering (CRECHE)
CReCHe aims to be an internationally recognised centre of excellence for applied research 
in the fields of environmental, Coastal and Hydrological engineering, and to develop, dis-
seminate and apply state-of-the-art knowledge for solving environmental problems. Creche 
is made up of the following research units:
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1 Environmental Engineering Group

In 2007 CReCHe-enviro launched the ZeTA research portfolio that focuses on zero waste, en-
ergy recovery, treatment of landfill emissions and awareness through education. This research 
portfolio is supported by local government, the World bank and nRF. Current research in en-
vironmental engineering includes the following areas: waste management; landfill emissions 
control, management and treatment; leachate/biogas characterisation and treatment; 
waste-to-energy and carbon emissions reduction; zero waste; waste water treatment and 
land remediation; metals removal using permeable reactive barriers constructed wetlands; 
denitrification using organic substrates as a carbon source.
Website: http://civeng.ukzn.ac.za/Research.aspx
Contact: Prof. Cristina Trois

2 Estuary and Coastal Research Group

Current research includes the following areas: Computational fluid dynamics; estuary hydro-
dynamics (e.g. St. lucia estuary); coastal water quality monitoring and pollution dispersion 
modeling; as well as coastal engineering: wind, waves and cross-current modeling, sediment 
transport. The multi-disciplinary research on estuaries is supported by WRC, WWF, nRF and is 
conducted in collaboration with an estuarine research group in the School of Biological & 
Conservation Sciences at UKZn.
Website: http://civeng.ukzn.ac.za/Research.aspx
Contact: Prof. Derek Stretch 

3 Satellite Applications and Hydrology Group (SAHG)

The SAHG focuses on research relating to the use of remote sensing data in Hydrology. The 
group has worked (often in collaboration with the SA Weather Service) on stochastic mod-
elling of radar rainfall fields, stochastic nowcasting of rainfall fields measured by radar and 
satellite, combining satellite, radar and gauge data to yield the ‘best’ daily rainfall fields over 
southern Africa, catchment modelling for flood forecasting, and exploring the feasibility of 
remote sensing of soil moisture in the region. SAHG currently participates in international and 
national contracts to achieve these ends.
Website: http://sahg.ukzn.ac.za/
Contact: Prof. Geoff Pegram

•	 Infrastructure Research Group (IRG)

Funded by the eThekwini Chair, the IRG is currently doing research on the rehabilitation of 
pipe networks in collaboration with the Metro and Umgeni Water, and on the carbon impacts 
of an urban bus rapid transport systems (Ms elena Friedrich). Current research topics focus 
on structures include reliability of structures, in particular reinforced concrete. Links have also 
been established with Stellenbosch University. The research is supported by WRC and the 
eThekweni Chair and is contributing to the development of the proposed new SAnS 10100-3 
(The design of reinforced concrete water retaining structures).
http://civeng.ukzn.ac.za/Research.aspx
Contact: Prof. Derek Stretch

•	 The Transport Research Group
Research is being done in the following areas: Researching the re-use of construction and 
demolition material, and recycled asphalt in warm mix asphalt (WMA); concrete durability in 
road structures, as well as, in investigating the potential and advantages of replacing traffic 
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signals with circles. This research group collaborates with eThekwini Roads and Traffic Author-
ity and SAnRAl with occasional funding from eCoTD. 
Website: http://civeng.ukzn.ac.za/Research.aspx
Contact: Prof. everitt

•	 Structural Engineering & Computational Mechanics (SECM) Group
Initiated in 2016, SeCM focuses on the development of methods, applied to several types of 
structures and materials. Group research interests are focused on problems related to non-
smooths contact mechanics, composite materials, masonry structures, concrete structures, 
multi-scale formulations and homogenisation, xfem methods, steel structures and thermo-
mechanical analyses, topology optimisation approaches, design of cracks in concrete struc-
tures, deterministic and probabilistic approaches for the study of water retaining structures.
Website: http://secm.ukzn.ac.za/Homepage.aspx
Contact: Dr Georgios A Drosopoulos

Electrical, Electronic & Computer Engineering

•	 Centre for Radio Access and Rural Technologies (CRART)
Listed but no further information available online.

•	 High Voltage Direct Current (HVDC)
The eskom Centre of excellence (Coe) in High Voltage Direct Current (HVDC) engineering also 
serves as the eskom Power Plant engineering Institute (ePPeI). The Coe is a multi-disciplinary 
research centre which focuses on research in technology relating to HVDC, power systems 
(including lines) and power electronics relating to AC systems. The broad HVDC research 
themes include: long distance transmission and the provision of telecommunications; exter-
nal insulation; Corona and field effects; performance of lines and systems in Southern Africa; 
exploitation of VSC and HVDC cable technology and innovation.
Website: http://hvdc.ukzn.ac.za/Homepage.aspx
Contact: Prof. Dave Dorrell

Mechanical Engineering

•	 Solar Car Project
The UKZn Solar Team has been designing and building solar cars since 2012 when a group of 
mechanical engineering students and two academics at UKZn’s School of engineering built 
a solar-powered vehicle for the Sasol Solar Challenge. 
Website: http://solarcar.ukzn.ac.za
Contact: Clinton bemont

•	 Touch Prosthetics
Touch Prosthetics is a spin-off of the University of KwaZulu-natal. Touch Prosthetics seeks to 
drive the prosthetics field forward and make the technology more accessible to the general 
public. This will be achieved through the production of low-cost, modular advanced prosthet-
ics with the aid of advanced 3D printing.
Website: http://touchprosthetics.com
Contact: Drew van der Riet

•	 Vibration Research & Testing Centre (VRTC)
The Vibration Research & Testing Centre (VRTC) is the first established building on the Science 
& Technology Innovation Park. It was launched in December 2000 through collaboration with 
Eskom and the Department of Trade and Industry through the Technology Human Resources 
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and Industry Programme (THRIP), as well as eskom’s Tertiary Education Support Programme 
(TESP). A R6.8 million investment resulted in a world-class facility which consists of a 95-metre 
long temperature regulated laboratory. The laboratory is one of only four in the world and it 
is the only facility of its kind in the Southern Hemisphere. The VRTC provides the basis for the 
performance of high-level applied research that addresses the key issues relating to the op-
eration of overhead transmission and distribution lines (conductors, clamps and other equip-
ment). It is an ideal facility to carry out strategic research on mathematical and experimental 
modeling of overhead transmission and distribution lines relating to wind-induced aeolian 
vibrations.
Website: http://vrtc.ukzn.ac.za/Homepage.aspx
Contact: Mr P Moodley

•	 Aerospace Systems Research Group (ASReG)
ASReG conducts applied research in rocket propulsion and associated technologies such 
as thermal management and launch systems. ASReG has two overall aims: to develop aero-
space technologies related to rockets and space vehicles; and to develop human skills in 
aerospace engineering.
There are various sub groups within ASReG:

1 Hybrid Rocket Propulsion
Hybrid rockets are propelled by a combination of solid fuel and liquid oxidiser and offer ad-
vantages over solid motors, such as improved safety and the capacity for throttling. ASReG’s 
hybrid propulsion work takes place under the Phoenix Hybrid Sounding Rocket Programme 
(HSRP). This aims to develop a series of flight vehicles leading to the deployment of a 100 km 
apogee sounding rocket for use by the African physics community. Hybrid research focuses 
on the design, testing and integration of various rocket sub-systems, including vehicle air-
frames, motors, avionics and launch facilities. The group’s current focus is on enhancing mo-
tor performance through the introduction of metal fuel additives to paraffin fuel. 

2 Liquid Rocket Propulsion
The liquid propulsion research programme focuses on component design for high-perfor-
mance turbopumps. This work will lead to the complete design of ASReG’s South African First 
Integrated Rocket engine – SAFFIRe – which comprises a small-scale booster engine capable 
of powering a small-satellite launch vehicle to low Earth orbit. 

3 Thermal Management
Managing the onboard energy budget of a spacecraft requires the ability to transfer heat 
from where it is generated (source) to where it can be radiated away (sink). Two novel heat 
transfer systems have been investigated by ASReG, namely loop heat pipes and pulse ther-
mal loops. The thermal management research also has application in terrestrial systems such 
as high-performance electronics. The development of a high-flux solar furnace by UKZn’s 
Group for Solar energy Thermodynamics (GSeT) offers new opportunities for conducting high 
temperature experimental work related to ablatives, in-space solar concentrators and mate-
rials research. 

4 Launch Systems
ASReG’s work in propulsion requires that we build and test launch systems capable of sup-
porting hybrid rocket campaigns. The group’s mobile launch platform is configured to enable 
static test-firing of medium-scale hybrid motors as well as providing an erectable gantry for 
vehicle launches. The platform can be towed to launch sites on public roads and incorpo-
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rates a labVIeW controlled propellant handling system to fuel hybrid rockets remotely. 
Website: http://aerospace.ukzn.ac.za/
Contact: Dr Michael brooks

•	 Mechatronics and Robotics Research Group (MR2G)/MR2G Bioengineering Unit
The MR2G bio-engineering Unit applies its engineering capabilities for biomedical research 
and technology development. by integrating expertise in electronics, artificial intelligence, 
micromachining and material technologies with biological and medical sciences, the MR2G 
bioengineering Unit conducts research on the design and development of robots and de-
vices that will assist disabled people and surgeons. The different requirements that are need-
ed for these devices are investigated which involve video transmission, communication and 
control for each device’s unique capabilities. The types of devices that are being researched 
are medical practitioner’s aiding devices; disabled people’s support devices and bio-me-
chatronics devices.
Website: http://mecheng.ukzn.ac.za/Research/MR2Gbioengineeringunit.aspx
Contact: Prof. Glen bright

Chemical Engineering

•	 Thermodynamics Research Unit
The Thermodynamics Research Unit is a top-rated research group in this area in the world with 
collaborations in Germany, France, Poland, Sweden, UK, among others. Much of the research 
carried out is industry linked with projects being run for SASol, nuclear energy Corporation of 
South Africa (necsa) and other industries requiring research support in chemical separations. 
The SARChI Chair also covers research in reactor technology and organic synthesis.
Website: http://thermodynamics.ukzn.ac.za/
Contact: Prof. Deresh Ramjugernath

•	 Pollution Research Group
The Pollution Research Group is an informal group of researchers within Chemical engineering 
that undertake contract research. The primary industrial research partners are eThekwini Mu-
nicipality Water and Wastewater Services, bill and Melinda Gates Foundation, Sasol Technol-
ogy Pty (ltd), Water Research Commission and national Research Foundation and focuses 
on wastewater and sanitation
Website: http://prg.ukzn.ac.za/
Contact: Prof. Chris buckley

•	 Fluidisation Technology and Clean Coal Technologies
The research is focused on combustion, gasification and pyrolysis, fluidised bed hydrodynam-
ics, and industrial applications. Funding is provided by eSKoM and nRF.
No website available.
Contact: Prof. M Carsky

•	 Process Control
Current research concerns modelling, identification and control of hybrid systems, with ap-
plications on water distribution networks and multiple-effect evaporators.
No website available.
Contact: Prof. M Mulholland

•	 Corrosion of Materials of Construction
Provides consultancy to private companies and individuals, and works on own corrosion top-
ics for publication purposes. All work is related to corrosion of materials of construction (metals 
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and plastics) and most projects are in collaboration with Mangosuthu University of Technol-
ogy. 
No website available.
Contact: Mr C baah

•	 Fibre-Processing Research Group
The FPRG is a unit of the CSIR’s Forest and Forest Products (FFP) Research Group with speciali-
sation in the fields of wood chemistry and wood morphology, pulping, bleaching, low and 
high consistency refining, recycled fibres and non-wood pulping and bleaching. other areas 
of research include optimisation of the use of recycled fibres for maximum yield and optimal 
paper or tissue properties; Water closure in recycled paper mills; new pulping, delignification 
and bleaching technologies for fibre yield improvements and reduction in environmental im-
pacts; Cleaner production in the pulp and paper industry; Pulp mills as biorefineries (extract-
ing value-added products from wood prior to processing into pulp and paper). Research 
activities in this area include valorisation of lignin, production of biodiesel and bio-oils, ionic 
liquids, extraction of high value chemicals, and valorisation of mill sludge. 
No website available.
Contact: Mr I Kerr

•	 Minerals Processing Research Group
Research mostly sponsored by industry (Lonmin Platinum and Anglo Platinum) and Mintek. 
Recent projects included various aspects of platinum flotation and pebble grinding. Some 
work has also been done on leaching, and a new project has been started on leaching of 
manganese ore and production of manganese dioxide.
No website available.
Contact: Prof. bK loveday

•	 CFL Project
The compact fluorescent lamps (CFl) have been introduced all over the world. Their life span 
is limited. At present there is no known technology of processing of spent bulbs. It is not pos-
sible simply to dump them as a solid waste or to treat them as ordinary glass. This is because 
they contain valuable Yttrium and europium. Another reason for further processing of spent 
bulbs is their content of highly toxic Mercury. We have developed and patented a new tech-
nology of recovery of these two precious metals from spent CFl’s together with toxic waste 
processing. The construction of a commercial unit is about to be completed. 
No website available.
Contact: Prof. D Ramjugernath

•	 Reactor Technology
This research group is focused on the following main areas:
• Design, optimisation and modelling of multiphase chemical reactors and mass contactors
• Chemical reaction engineering, kinetics and catalysis
• Fluid and particle dynamics
• Development and optimisation of processes for the synthesis of fluorochemicals
• Investigation of a novel direct coal to liquids solvent mediated process
• Chemicals from catalytic upgrading of sugarcane bagasse pyrolysis oil
• Bagasse fractionation using high pressure hot water treatment
No website available.
Contact: Dr D lokhat
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Cape Peninsula University of Technology (CPUT)

•	 South African Renewable Energy Technology Centre (SARETEC) 
SAReTeC is the first national centre for renewable energy training and education in South Af-
rica. SAReTeC expedites specialised industry-related and accredited training for the entire re-
newable energy (Re) industry including short courses and workshops. The Centre has received 
funding from the Department of Higher education and Training (DHeT) through the national 
Skills Fund (nSF) and substantial support from the German Ministry for economic Cooperation 
and Development through the South African-German energy programme (SAGen), imple-
mented by the GIZ, the South African national energy Development Institute (SAneDI) and 
Green Cape. 
Website: https://www.saretec.org.za/
Contact: Dr naim Rassool, email: rassooln@cput.ac.za 

•	 Flow Process Research Centre (FPRC)
The mission of the group is to contribute to advances in the science of rheology by applying 
the fundamental principles and techniques of rheology to industrial problems, such as flow 
under different process, shear and material structure conditions. Research areas range from 
mining slurries and paste & thickened tailings, to explosive emulsions, foodstuffs, pharmaceu-
ticals, flowable concrete and cosmetics. Industrial partners include, Ael Mining Services, IHS-
eSDU (UK), PPC, and Fresenius Kabi (Germany).
Website: http://www.cput.ac.za/academic/faculties/engineering/research/fprc
Contact: Prof. Irina Masalova, email: masalovai@cput.ac.za 

•	 F’SATI
CPUT hosts the region’s premier nano-satellite programme, which has developed Africa’s first 
nano-satellite, ZACUbe-1, and is currently developing what will be the most advanced South 
African CubeSat to date, ZACUbe-2. The Programme is hosted by the French South African 
Institute of Technology and the African Space Innovation Centre. The programme is strategi-
cally aligned with the National Space Strategy, and is funded as a key human resource de-
velopment programme by DST and the nRF.
Website: http://www.cput.ac.za/blogs/fsati/
Contact: Prof. Robert van Zyl, email: vanzylr@cput.ac.za 

•	 Quantum Physics Research Group
This group investigates and develop expertise in quantum based technologies, such as quan-
tum communications, quantum computing and investigate more fundamental issues related 
to cold atoms and bose-einstein Condensates. A laboratory is being developed for the pur-
poses of laser cooling of atoms, and subsequent development of quantum information pro-
cessing components. The group has collaborative links with researchers at the University of 
Stellenbosch, iThemba labs, and the National Metrology Institute of South Africa (NMISA).
Website: www.cput.ac.za/academic/faculties/engineering/research/quantum_physics
Contact: Dr Kessie Govender, email: govenderk@cput.ac.za 

•	 Centre for Substation Automation and Energy Management Systems (CSAEMS)
The recently launched Centre is the only one of its kind in South Africa and offers specialised 
training, research and development in new technologies, which will improve power systems 
in South Africa. The centre, equipped with a state  of  the  art substation automation labora-
tory, will provide students with hands-on experience and will provide much needed training 
for engineers and technicians already employed in industry.
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Website: www.cput.ac.za/academic/faculties/engineering/research/135-faculties-and-short-
courses/faculty-of-engineering/engineering-faculty/5184-centre-for-substation-automation-
and-energy-management-systems-csaems
Contact:  Prof. R Tzoneva; email: tzonevar@cput.ac.za 

•	 Centre for Distributed Power and Electronic Systems (CDPES)
Power electronics and drives are used in diverse sectors, ranging from industrial to residential 
applications. The centre aims to develop power conversions for renewable energy sources 
and investigate interconnectivity of distributed resources with microgrids and electric power 
systems. CDPeS research areas thus include energy efficiency, renewable and alternative 
energy technology, distributed energy system technology, predictive control of power con-
verters and electrical drives and MeMS energy sensor technology. CDPeS uses networked 
sensor technology, ubiquitous computing, ambient intelligence, and associated electronic 
communication systems developments as part of their applied research focus. 
Website: http://www.cput.ac.za/academic/faculties/engineering/research/135-faculties-and-
short-courses/faculty-of-engineering/engineering-faculty/5187-centre-for-distributed-power-a-
electronic-systems-cdpes
Contact: Prof. Tariq Kahn; email: khant@cput.ac.za 

•	 Centre for Real-Time Distributed Systems (CRTDS) 
The research investigations of the Centre concentrate on contributions to the theory and 
practice of Real-Time Distributed Systems (RTDS) in application areas such as biotechnologi-
cal processes (wastewater treatment and fermentation), networked control systems, stan-
dard based substation automation, and optimization of complex systems.
Website: http://www.cput.ac.za/academic/faculties/engineering/research/135-faculties-and-
short-courses/faculty-of-engineering/engineering-faculty/5185-centre-for-real-time-distributed-
systems-crtds
Contact:  Prof. R Tzoneva; email: tzonevar@cput.ac.za 

•	 TIA Adaptronics Advanced Manufacturing Technology Laboratory
Adaptronics is the technology that integrates sensor and actuator functions into materials, 
components and structures so that they may react to environment stimuli thus making them 
intelligent. The TIA Adaptronics Advanced Manufacturing Technology Laboratory (Adaptron-
ics AMTl) was established in 2007. The primary objective of the unit is to specialise as a nation-
al manufacturing, research and educational resource centre for Adaptronic Technologies in 
South Africa. The unit’s partnerships include variety of large Companies, SMMe’s, Regional 
and national Government Departments, South African Research Facilities, as well as other 
Universities.
Website: http://www.cput.ac.za/academic/faculties/engineering/research/amtl
Contact: Prof. oscar Philander; email: philandero@cput.ac.za 

•	 Technology Station: Agrifood Technology Station 
The ATS is a platform that provides a range of interdisciplinary technological services to the 
agrifood sector, focusing on existing smaller and medium enterprises, with a view to improving 
competitiveness, innovation, and research and development capacity in a sustainable man-
ner. It is funded by the TIA, an initiative of the DST. ATS is located on the Bellville campus, and 
includes a pilot plant with various processing areas, general and cold stores, and a number 
of laboratories.
Contact: Mr L Dolley; Email: dolleyl@cput.ac.za 
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•	 Technology Station: Clothing and Textiles
Provide support to the clothing and textile industry to improve innovation and competi-
tiveness. The Technology Station in Clothing and Textiles (TSCT) is located in the Faculty of 
engineering at Cape Peninsula University of Technology, bellville Campus. The TSCT was es-
tablished to provide innovation support to the clothing and textile and related industry to 
become more competitive. 
The following range of specific services is provided to the clothing, textiles and related sectors:
- Manufacturing Advisory Services
- Technology support centre: Specialized machines available for use by SMMEs
- Product analysis and testing - Woolworths Correlated lab 
- Human capital development: Short learning programmes
- Product development: Pattern Development, Pattern grading
W: http://www.tsct.co.za     
Fb: https://www.facebook.com/TSCT.CPUT 
Contact: Mr S Isaacs; email:techstation@cput.ac.za

•	 Crystal Engineering
The unit conducts research in the field of crystalline solids.  The main focus is on understand-
ing molecular recognition in the solid state. Current projects involve the study of inclusion 
compounds and other multicomponent systems. Chiral resolution via diastereomeric salt for-
mation is an important area of research whereby left- and right-handed molecules are sepa-
rated due to solubility differences of the salts.  Another area of research is in pharmaceutical 
co-crystals and salts.  These new solid forms can improve the physicochemical properties of 
a drug such as solubility and bioavailability. Host-guest chemistry and Werner complexes are 
employed in the selective enclathration of various guests.  The intermolecular interactions in 
the crystal structures of these compounds are investigated and can be related to the thermal 
behaviour and where applicable, the selectivity profiles of target molecules. 
Contact: Prof. A Jacobs; email: jacobsa@cput.ac.za 

Stellenbosch University

Civil Engineering

•	 Unit for Construction Materials
UCM aims to lead teaching, research and consulting in the arena of construction materials 
in South Africa. The research focus of the Unit is eco-friendly construction materials; fibre rein-
forced concrete; fresh and young concrete; and high performance concrete  .
Website: http://www.sun.ac.za/english/faculty/eng/ucm
Contact: Prof. billy boshoff

•	 Institute for Water and Environmental Engineering (IWEESU)
IWeeSU specialises in research and specialised consulting in the fields of river hydraulics and 
sedimentation, eco-hydraulics, coastal engineering, water resources management and wa-
ter services. IWeeSU is endowed with an excellent and spacious hydraulic laboratory for use 
by academic, undergraduate and postgraduate researchers for physical model studies. 
Mathematical modelling is also undertaken.
Website: http://civeng.sun.ac.za/research/water-and-environmental-engineering/
Contact: Prof. He Jacobs 

•	 Institute of Structural Engineering (ISE)
Research and specialist consultation is conducted through the Institute. The ISE undertakes 
advanced research and development in various fields of structural engineering, including the 
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application of information technology in civil engineering. The Institute also offers specialist 
consultation services to industry. In addition to commissioned research, industry is provided 
the opportunity to support academic research and to support training of specialists in the 
post-graduate programs. The ISE manages several current research programmes including 
the following:

•	  Centre for Development of Steel Structures (CDSS) performs testing of full-scale structures 
and sub-structures, including dynamic measurements and numerical modelling

•	  The Centre for Development of Sustainable Infrastructure (CDSI) performs research on con-
crete, concrete materials, computational mechanics, structural engineering informatics, 
and structural reliability.

Website: http://civeng.sun.ac.za/research/structural-engineering-civil-engineering-informatics
Contact: Dr C barnardo

•	 Institute for Integrated Transport Technology
The IGIT serves as a regional centre for research and development projects in transporta-
tion and mobilises the necessary expertise for the execution of these projects. The Institute 
conducts research and supports ongoing learning through professional training programmes. 
Activities are undertaken through close co-operation between the Departments of Civil en-
gineering and Transport Economics. All aspects of transport are covered with emphasis on: 
Pavements, economics, Safety, energy, Risk, Construction and Information.
Website: http://civeng.sun.ac.za/research/geotechnical-and-transport-engineering/
Contact: Director: Prof. Christo bester

Electrical and Electronic Engineering

•	 Electrical Machines Laboratory (EMLab) 
The EMLab undertakes research, design and development of both conventional and spe-
cial electrical machines, applied magnetics and power electronics. EMLab researchers have 
been working on a series of design and development projects, including: battery powered 
eVs Transverse flux machine, High speed PM generator SRM machine drive, IPM traction motor 
drive novel PM hub motor, Advanced motion control and Gearless wind generators.
Website: http://research.ee.sun.ac.za/emr/index
Contact: Prof. Maarten J Kamper

•	 Power Electronics Group
This lab does research mainly for industry and governmental organisations. Clients include 
eSKoM and SAneRI.
Website: http://www.ee.sun.ac.za/research/electrical-energy-systems/
Contact: not listed online

•	 Superconductivity, Advanced materials and NanoDevices (SAND)
This research group is focused on superconductive digital circuits (including software defined 
radio front-ends), superconductive IC parameter extraction (inductance), superconductive 
analogue sensors, SQUID magnetometry, cryocooled electronic interfaces, eDA software de-
velopment and geomagnetism.
Website: http://www.ee.sun.ac.za/research/electronics-electromagnetics/
Contact: Prof. CJ Fourie

•	 Electronic Systems laboratory (ESL)
eSl has participated in the development of satellites in the past (SUnSAT, South Africa’s first 
operational space satellite) but is currently specializing in research and technology develop-
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ment relating to the automation of air, space, terrestrial and underwater vehicles. Typical ac-
tivities include the support of PhD- and Master-level graduate study and the development of 
technology demonstrators and advanced vehicle demonstrators for industry partners. Indus-
try partners for funding and collaborative research projects include, Airbus, CSIR, Spaceteq, 
SAnSA, Surrey Space centre, Institute for Maritime Technology and ARMSCoR.
Website: http://www.esl.sun.ac.za/
Contact: Mr Arno barnard

•	 Digital Signal Processing Group
The group has many areas of particular focus and research targeting signal processing of 
various kinds. These include speech recognition, image processing, broadcasting, network 
protocols, under-water communication and software defined radio. The group includes aca-
demics and postgraduate researchers.
Website: http://www.dsp.sun.ac.za/
Contact: Dr Herman engelbrecht

•	 Software Defined Radio (SDR) Research Group
The SDR Research Group is a group of postgraduate engineering students of Stellenbosch Uni-
versity. The group focuses on the development of a software library for use in SDR-related proj-
ects, with an object-oriented architecture to facilitate fast and flexible application design.
Website: http://research.ee.sun.ac.za/sdr/wiki/index.php/Main_Page
Contact: Dr Gert-Jan van Rooyen

Mechanical and Mechatronic Engineering

•	 Biomedical Engineering Research Group (BERG) 
beRG was established in 2005 as a result of growing interest from industry and students alike 
in this exciting field. The group has a very close association with the Department of Industrial 
engineering and Department of electrical and electronic engineering, as well as the Faculty 
of Health Sciences. beRG projects are mainly funded by industry partners and often supple-
mented with government grants. The Group works in a variety of areas, including biosignal 
processing; hardware and software design of devices and systems used to measure biologi-
cal signals (instrumentation, sensors, and measurement); biomechanics; information technol-
ogy in biomedicine; robotics in surgery; telemedicine (sometimes called “telehealth” or “e-
health”); sport technology, and biological microelectromechanical systems (MeMS) such as 
microrobots or tiny devices for implants.
Website: https://www.the-berg-us.com/
Contact: Dr Cobus Müller

•	 Centre for Renewable and Sustainable Energy Studies (CRSES)
CRSeS acts as a central point of entry into Stellenbosch University for the general field of re-
newable energy. Some contract research projects are completed within CRSeS while others 
end up in the other academic departments or research entities of the university. Research is 
focused on solar thermal energy, wind, ocean and bio-energy as renewable sources which 
need to be optomised.
Website: http://www.crses.sun.ac.za/
Contact: Prof. Sampson Mamphweli

•	 Solar Thermal Energy Research Group (STERG) 
STeRG was formally constituted in 2010 and is currently funded by Sasol, the Department of Sci-
ence and Technology and the Department of Trade and Industry (via the THRIP programme). 
This research group, together with the Department of Mechanical and Aeronautical at the 
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University of Pretoria, forms the Solar Thermal energy Spoke. STeRG is also collaborating with 
the Mechanical engineering Department at the University of KwaZulu-natal, which has an ac-
tive group working on solar resource measurement and characterisation. STeRG is affiliated 
with the Centre for Renewable and Sustainable energy Studies, the national academic hub 
for renewable and sustainable energy. Primary funders are DST/nRF and eskom.  The Group 
takes a multidisciplanry approach to solar thermal research, including research areas such as 
CSP system concepts, development & analysis; thermal energy storage; heliostat and overall 
collector R&D; linear Fresnel collector R&D; Stirling dish R&D and the application of solar heat 
in industry.
Website: http://sterg.sun.ac.za/
Contact: Prof. Johan van der Spuy

•	 Sound and Vibration Research Group (SVRG)
The SVRG has established expertise, equipment and laboratory facilities to conduct research 
and investigations into noise and vibration problems for industry as well as the public sector. 
The group’s primary field of research is associated with human response to sound and vibra-
tion where, in particular, seating dynamics and sound quality are investigated.
Website: http://www.svrg.sun.ac.za/
Contact: Dr Annie bekker

•	 Mechatronics, Automation and Design Research Group
The group focuses on product design and manufacturing systems that combine controllers, 
sensors, actuators and/or mechanisms, such as reconfigurable manufacturing systems and 
metrology-systems.
Website: www.academic.sun.ac.za/mad/
Contact: Prof. Anton H basson

•	 Materials Engineering Group
The Group focuses on developing numerical-experimental techniques to obtain an under-
standing of material behaviour for modelling and predictive capabilities. Research activities 
are aimed at addressing national needs within the context of providing technological solu-
tions and the development of skilled graduates at a postgraduate level. Projects are directed 
at an understanding of the relationships between structure, properties and performance of 
engineering materials. Additional research areas include linking manufacturing processes to 
material performance; developing material models for predictive capabilities; and material 
characterisation and analysis.
Website: http://www0.sun.ac.za/mateng/
Contact: Dr Thorsten becker

Process (Chemical) Engineering

•	 Bioresource Engineering Group
The group’s research therefore revolves around the use of biological resources in the devel-
opment of production processes, and can be subdivided into two classes: processes that 
employ biological resources (e.g. live organisms like yeasts or bacteria, or active biological 
molecules like enzymes) to transform raw materials into valuable products, or production pro-
cesses that use biological raw materials as inputs. There is a strong interdisciplinary focus within 
the group, and frequent collaboration occurs with other disciplines at Stellenbosch University 
and with leading foreign institutions.
Website: http://process.sun.ac.za/research/bioresource-engineering/
Contact: Dr Annie Chimphango
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•	 Extractive Metallurgy Group
Important research areas in extractive metallurgy undertaken by this group include: hydro-
metallurgy, pyrometallurgy, physical processing, surface chemistry, flowsheet design, and 
monitoring for abnormal events, process control and economic optimisation.
Website: http://process.sun.ac.za/research/extractive-metallurgy/
Contact: Prof. Guven Akdogan

•	 Separations Technology Group
This research group focuses on understanding the underlying fundamentals of thermal sepa-
ration processes involving various hydrocarbons. Main research thrusts include:
•	  High/supercritical and low pressure phase equilibria measurement (Vle, lle and Vlle) and 

thermodynamic modelling of these complex systems
•	 Hydrodynamic characterisation of tray and packed columns
•	 Supercritical fluid extraction and/or fractionation of high molecular mass compounds
Website: http://process.sun.ac.za/research/separations-technology/
Contact: Prof. André burger

•	 Waste Valorisation Group
There are three main research thrusts in the Waste Valorisation group:
1. Waste tyre conversion to high-value chemicals (ReDISA project)
2. Electronic waste processing for metal recovery (lithium, gold, copper)
3. biological waste utilisation (e.g. wastewater, agricultural residues, fishery waste, etc.)
Website: http://process.sun.ac.za/research/waste-valorisation/
Contact: Prof. Guven Akdogan

•	 Water Technology Group 
The Group focuses on research and development aimed at addressing current local and in-
ternational challenges in water treatment and provision. Its key objective is to improve existing 
water treatment technologies, as well as develop new technologies that will contribute to ad-
dressing this global challenge. Group strengths lie in membrane technology for water treat-
ment and reuse (microfiltration, ultrafiltration, reverse osmosis, forward osmosis, membrane 
distillation and Donnan Dialysis), and in technologies that will be applicable and sustainable 
in developing economies. Current projects range from investigation and modelling of basic 
phenomena, to technology development leading to implementation in the field.
Website: http://process.sun.ac.za/research/water/
Contact: Prof. André burger

Nelson Mandela University (NMU)

Faculty of Engineering and the Built Environment

•	 Technology Research Activity Centre (TRAC), Eastern Cape Centre
TRAC is involved in education intervention programmes, where the main aim is to uplift the 
standard of Physical Science education in South Africa. This is done with educator training 
programmes, vocational guidance assistance, as well as classroom intervention in schools 
where the resources are limited or lacking. by doing so, TRAC is true to its mission to enable 
and encourage South African school leavers to enter careers in Science, Engineering and 
Technology. TRAC is instrumental in redressing not only educational problems, but also indus-
trial shortages.
Website: http://ebeit.mandela.ac.za/Faculty-entities-and-Projects/entities
Contact: no contact listed online
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•	 eNtsa
eNtsa is a research, design and technology support centre for the manufacturing sector. This 
is achieved through provision of research supporting new technology development, technol-
ogy support for optimising existing production processes and infrastructure and advancing 
the high-end skills level by offering technical training according to international best prac-
tices. entsa provides support for enterprises in the first, second and emerging economy within 
the engineering and manufacturing sector, with a specific focus on the automotive compo-
nent sector. The Technology Station is actively involved with testing, contract research, indus-
trial design and development and the transfer of knowledge. 
Website: www.entsa.nmmu.ac.za
Contact: Prof. Daniel Hattingh

•	 Friction Processing Research Unit (FPRU)
This Institute identifies and serves the needs of the international/national friction processing 
community by contributing to sustainable development through research, technology devel-
opment and continuing human resource development. Within the field of friction processing 
the Unit has a focus on process optimisation, modelling and material characterisation; and to 
develop and optimise innovative friction processing techniques.
Website: www.fpri.nmmu.ac.za
Contact: Prof. Danie Hattingh

•	 Advanced Mechatronics Technology Centre (AMTC)
AMTC is a non-research entity focusing on growing human resources development in the field 
of engineering. This include the Siemens accredited training facility, the FeSTo accredited 
training facility, the Automotive experiential Career Development Programme (AeCDP), the 
Starting blocks community outreach project, and the AIDC HRD programme which includes 
the advancement of black engineers, technicians and technologists.
Website: www.amtc.nmmu.ac.za
Contact: Mr Karl du Preez

•	 Ford Engine Research Unit (FERU)
Ford Motor Company of Southern Africa entered into a partnership with nMU to create an 
engine research unit with the focus on achieving a higher level of expertise, innovation and 
competitiveness in the automotive industry. The FeRU will centre its activities on new engine 
research and development trends, new initiatives within the field of engine testing and asso-
ciated research, and facilitating the transfer of knowledge into teaching and learning con-
cepts for both undergraduate and postgraduate engineering programmes.
Website: http://ebeit.mandela.ac.za/Faculty-entities-and-Projects/entities
Contact: no contact listed online

Mangosuthu University of Technology (MUT)

•	 Centre for Algal Biotechnology
The Centre for Algal biotechnology (CAb) – a first for South Africa and one of a few interna-
tionally that focuses on integrating microalgal research with commercial industries – is re-
sponsible for providing research infrastructure and supervision for postgraduate students from 
UKZn and DUT. The aims of the centre are:
•	  To identify indigenous species of microalgae that producers a commercially valuable 

product.
•	 To optimise the cellular production of the value added biological compound.
•	 To determine the economic feasibility of commercialising the value added product.
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•	 To collaborate with biotechnology industries to setup commercial incubators.
•	  To collaborate with national and international researchers in the area of algal biotechnol-

ogy and ecology.
•	 To produce recognised research outputs.
Website: https://www.mut.ac.za/centres-units/
Contact: not listed online

Vaal University of Technology (VUT)

Faculty of Engineering and Technology

•	  Centre for Alternative Energy
Alternative energy research focuses on:
•	 The development of fuel cells and fuel cell membranes
•	 Hydrogen generation and storage
•	 Sustainable electricity for rural communities through solar, wind and fuel cell energy
Website: https://www.vut-research.ac.za/alternative-energy/
Contact: Prof. Christo Pienaar

Chemical Engineering

•	 Centre for Renewable Energy and Water (CREW)
CReW aims to be leading global centre for renewable energy and water research creating 
innovative knowledge. Focus areas for CReW include:
•	 Renewable energy production (biodiesel, biogas and bioethanol)
•	  Application of adsorption technique in point-of-use potable water purification and in 

wastewater remediation
•	 Storm water management and hydrology
•	 Biological wastewater treatment and environmental pollution control
•	  Advanced oxidation processes (semi-conductor based heterogeneous photocatalysis 

and Photo-Fenton)
•	 Application of computational fluid dynamics (CFD) technique in reactor optimization
•	 Application of nano-materials in pollution management
Website: https://www.vut-research.ac.za/renewable-energy-and-water/
Contact: Prof. ochieng Aoyi

Tshwane University of Technology (TUT)

Faculty of Engineering and the Built Environment

Centre for Energy and Electric Power (CEEP)
The CeeP conducts cutting-edge research in energy and electric power, and provides train-
ing, services and state-of-the-art technological solutions for industrial, commercial and do-
mestic applications for sustainable development.
Website: www.tut.ac.za/citsis/engineering/ceep/
Contact: Dr olawale Popoola

•	 French South African Institute of Technology Institute (F’SATIi)
The Institute located at TUT is a national asset contributing to the creation of knowledge and 
prosperity and the transfer of technology in the Southern African Region by establishing col-
laboration with other higher education and research institutes. The Institute aims to offer ed-
ucation, research and innovation, sustain a technology incubation centre facility, support 
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South African entrepreneurs, sustain research and offering qualifications at Masters and Doc-
torate level.
Website: www.tut.ac.za/citsis/engineering/fsati/
Contact: Prof. Anish Kurien

•	 Institute for Advanced Tooling
IAT is focused on applied research in tool design, high speed manufacturing and reverse en-
gineering both locally and internationally. The Institute aims to advance the competitiveness 
of South African manufacturing SMMEs through the provision of advanced manufacturing 
technology and to provide consulting services in high value manufacturing.
Website: www.tut.ac.za/citsis/engineering/iat
Contact: Mr Mkatheko Makhubela

•	 Institute for Nanoengineering Research (INR)
INR is a multidisciplinary research institute which focuses on technological innovations in the 
emerging fields of nanoscience, nanotechnology and nano engineering and their impacts 
on social-economic development and the environment. The Institute also provides training 
that addresses the needs of the Mechanical Engineering Department and relevant industrial 
partners.
Website: www.tut.ac.za/citsis/engineering/inr/
Contact: Prof. Sadiku Rotimi

•	 Technology Station in Chemicals
TIA Technology Station in Chemicals is a programme initiated by DST with a mandate to trans-
fer chemical technology to SMMEs.
Website: www.tut.ac.za/citsis/engineering/tsc
Contact: Ms Reitumetse Khabeng

•	 Technology Station in Electronics
The Technology Station in Electronics is focused on concept development, electronic prod-
uct development and prototyping and small scale electronic manufacturing services.
Website: www.tut.ac.za/citsis/engineering/tse/
Contact: Mr Kobus Vorster

•	 The South African Manufacturing Technology Demonstration Centre
The South African Manufacturing Technology Demonstration Centre was established on 1 
April 2008 as a non-profit company. The focus of the Centre in the incubation of mixed manu-
facturing and green sector technologies is to:
•	 Accelerate the creation and development of small manufacturing enterprises.
•	 Facilitate and foster self-employment opportunities among aspiring entrepreneurs.
•	  Integrate business, manufacturing and servicing aspects through hands-on training and 
development on working projects for numerous potential entrepreneurs in Gauteng and the 
Western Cape.
Website: www.tut.ac.za/citsis/engineering/amtdc
Contact: Mr Cornelius Scheepers

Unisa

•	 Centre for Software Engineering (CENSE)
CenSe offers short learning programmes (SlPs) in Computer Science, Information Systems and 
Information Technology. The purpose of the SlPs is to reflect Unisa’s commitment to enhance 



210

learning opportunities in the non-formal curriculum, thereby enhancing people’s competen-
cies, without having to enrol for comprehensive degree qualifications.
Website: http://cs-cert.unisa.ac.za/
Contact: cense1@unisa.ac.za, no name provided online

•	 Nanotechnology and Water Sustainability Research Unit
The nanoWS research unit has identified five focus areas of research under which various 
strategic projects relating to nanotechnology and water research are developed. These are 
membrane research; composites, nanocomposites and nanomaterials for water purification; 
analytical/environmental research; urban water cycle and rural community development; 
and bioremediation and analysis.
Website: http://www.unisa.ac.za/sites/corporate/default/Colleges/Science,-engineering-&-
Technology/Research/nanotechnology-and-Water-Sustainability
Contact: Dr leute de Kock

•	 Institute for the Development of Energy for African Sustainability (IDEAS)
IDEAS offers expertise in the area of process synthesis to optimise existing processes, or in con-
ceptual designs of new processes. Focus areas include the field of coal/natural gas/biomass/
waste to liquid fuel processes via Fischer-Tropsch technologies (XTl), Fisscher-Tropsch Cataly-
sis, Separation Systems Design, Reactor System Design (Attainable Regions); Biochemical Pro-
cesses / biotechnology, and Comminution.
Website: http://www.unisa.ac.za/sites/corporate/default/Colleges/Science,-engineering-&-
Technology/Research/
Contact: Prof. Diane Hildebrandt

•	 Material and Process Synthesis Research Group (MaPS) 
MaPS specialises in novel techniques for designing chemical processes with an emphasis on 
reducing material and energy consumption as well carbon dioxide emissions. MaPS provides 
access for industry to cutting edge techniques developed in the academic arena. These 
solutions range from short term consulting services through to medium or long-term outcome 
focused research and development partnerships.
Website: http://www.unisa.ac.za/sites/corporate/default/Colleges/Science,-engineering-&-
Technology/Research/Material-and-Process-Synthesis
Contact: Prof. Diane Hildebrandt
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APPENDIX E 

ReSeARCH CHAIRS AT HIGHeR eDUCATIon InSTITUTIonS

Nelson Mandela University (NMU)

• merSETA Chair for Engineering Development
The purpose of this Chair is to grow human resources in electrical, industrial and mechanical 
engineering, as well as mechatronics in order to enhance the manufacturing industry in the 
eastern Cape to enable competitiveness and a growing and sustainable economy. The ob-
jectives are to increase capacity at FeT Colleges; promote women in engineering; create an 
awareness of the relevance and importance of engineering at schools within rural communi-
ties in the eastern Cape Province; increase capacity of educators at technical high schools 
in the eastern Cape Province; and develop specialist training courses to address the needs of 
the manufacturing industry.
Website: mersetachair.nmmu.ac.za

•	 General Motors South Africa (GMSA) Chair in Mechatronics
The purpose of the Chair is to assist in the establishment of new R&D trends, opportunities and 
initiatives within the field of mechatronics. It facilitates knowledge transfer into teaching and 
learning concepts and integrates it into undergraduate and postgraduate engineering pro-
grammes. It further seeks to strengthen international opportunities and cooperation between 
nMU, other national and international institutes of learning and the automotive industry.
Website: gmsamechatronics.nmmu.ac.za

•	  Volkswagen South Africa-German Academic Exchange Service (VWSA-DAAD) Interna-
tional Chair in Automotive Engineering

nMU aims to facilitate increased innovation and international competitiveness of the inte-
grated Motor Manufacturing Industry (MMI) in the eastern Cape and to provide appropriate 
human resource development that will ensure an adequate number of high-level trained 
specialists in engineering with leading edge expertise. The focus is on materials and manu-
facturing technology and processes to enhance technology transfer opportunities from the 
university mainly into the small and medium enterprise (SME) automotive component supplier 
sector.
Website: vwsadaad.nmmu.ac.za

University of Pretoria

•	 Harmony Gold Chair in Rock Engineering and Numerical Modelling – Prof. J Hanekom
established in 2015, the Chair has created a vehicle that assists the South African industry to 
continue research in rock engineering, and especially the use of numerical modelling tech-
niques within the field. Ultimately this Chair will be able to serve the whole mining industry and 
evaluate substantially more rock engineering issues than originally intended.
Website: http://www.up.ac.za/en/mining-engineering/article/2454220/speakoutup
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•	 Transnet Freight Rail Chair in Railway Engineering – Prof. H Gräbe
The Chair in Railway engineering in the Department of Civil engineering at the University of 
Pretoria was established in 1996 when Spoornet (now Transnet freight rail) initiated a partner-
ship between industry and the university. This partnership revolves around three major as-
pects: graduate training, continuing education courses for industry and railway research. 
Website: http://www.up.ac.za/chair-in-railway-engineering

•	 Glencore Chair in Pyrometallurgical Modelling – Dr Johan Zietsman
The Glencore Chair in Pyrometallurgical modelling was established in 2012 and started oper-
ating in February 2013. The first students started their projects in 2014. It is led by Dr Johan Ziets-
man, and other staff members include Dr Robert Cromarty. There are currently 12 students 
(2 undergraduate, 7 Masters, and 3 PhDs) working in on a variety of research projects. The 
research group has five areas of focus
•	 Material property modelling
•	 Computational thermochemical analysis
•	 Process modelling
•	 Multiphysics modelling of pyrometallurgical systems
•	 Techno-economic modelling
The approach of the research group is to enrol students from different backgrounds (metal-
lurgical, chemical, mechanical, etc.). Finding ways to collaborate with other institutions is also 
an important goal of the group. Another key approach of the research group is to use open 
source software where possible. This allows for a lot of freedom in research settings, and stu-
dents also learn more when using open source software compared to commercial software.

•	 Eskom Chair in Plant Asset Management – Prof. Johann Wannenburg
In 2012, Eskom established the Eskom Power Plant Engineering Institute (EPPEI) to produce 
highly skilled engineers at postgraduate level within eight broad specialisation areas at uni-
versities in South Africa.  The University of Pretoria was identified for the establishment of such 
a specialisation centre in plant asset management.  This contract was renewed in 2017 for a 
five year period ending 2021.
Website: http://www.eppei.co.za/

•	 Sentech Chair in Broadband Wireless Multimedia Communication – Prof. Sunil Maharaj
The SenTeCH Chair in broadband Wireless Multimedia Communications (bWMC) participates 
in state-of-the-art research activities in the field of Wireless broadband Multimedia Communi-
cations. It delivers world-class research and educational outputs for the benefit of SenTeCH, 
the University and South Africa in general.
Website: http://www.up.ac.za/sentech-chair-in-broadband-wireless-multimedia-communi-
cation/home

•	 Exxaro Chair in Energy Efficiency – Prof. Xiaohua Xia
This Chair was established in June 2012 with the industry support of exxaro. It is hosted by the 
Centre of new energy Systems. The mission of this Chair is to participate in forefront research 
activities in the field of energy efficiency and to deliver world-class research and educational 
outputs for the benefits of exxaro, the University of Pretoria, and South Africa in general. This 
Chair is specifically devoted to addressing energy-efficiency problems of industrial processes 
by modelling, optimisation, control and management techniques. The Chair also aims to train 
suitably qualified engineers to solve practical engineering problems and work for the industry.
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•	 WEIR Minerals and Exxaro Chair in Maintenance Engineering – Prof. Stephan Heyns
The recently established Chair in Maintenance engineering in the Centre for Asset Integrity 
Management (C-AIM) in the Department of Mechanical and Aeronautical engineering at 
UP, has received strong funding support from Weir Minerals Africa, a company that delivers 
engineering solutions to customers in the minerals, oil and gas, and power markets. This sup-
port will enhance the masters and PhD research programs offered by the Centre, with special 
emphasis on condition monitoring and mechatronics systems. The support from Weir Minerals 
is further testimony of the relevance of the Centre to industry, as other prominent companies 
such as exxaro, eskom and Rand Water have also committed funding support for the next five 
years.

There is a rapidly growing need to optimally manage the integrity of physical assets over 
their entire life cycle. Engineering assets, a term that usually refers to physical assets such as 
machinery used in production processes, have acquired strategic and sensitive business and 
social roles in modern socio-economic, political and technological settings, a fact which has 
led to these assets increasingly being used past their original design lives in lieu of growing 
safety and environmental concerns and continuous financial pressure. Trends like these re-
quire an in-depth understanding of all aspects of the asset management process and gives 
rise to a need for a new generation of engineers and scientists to be educated with a proper 
understanding of the asset life cycle and the interdisciplinary nature of this process.

UP’s Centre for Asset Integrity Management (C-AIM) explores a wide range of aspects per-
taining to the structural integrity and performance of physical assets such as power gen-
eration equipment, petrochemical plant, water utility and mining equipment. The Centre is 
considered to be unique in that it integrates its analysis and testing capability in assessing the 
structural integrity and performance of physical assets, with sound scientific research to inform 
asset management decisions.

•	 Anglo-American Chair in Pyrometallurgy – Prof. Andri Garbers-Craig
The Centre was established in 2009 when Anglo American established the Anglo American 
Chair in Pyrometallurgy. With the establishment of this Chair, the company stipulated that its 
main purpose would be to address the shortage of academic resources, maintain quality ter-
tiary tuition in pyrometallurgy, and meet core-teaching outcomes specified by the engineer-
ing Council of South Africa (eCSA).  As part of the conditions of the establishment of the Chair, 
Anglo American suggested the establishment of a Centre for Pyrometallurgy supported by 
industry and government. The Centre for Pyrometallurgy in the Department of Materials Sci-
ence and Metallurgical Engineering therefore became a reality on 30 May 2011. The key aim 
of this Centre is to bring the Pyrometallurgy Group at the University of Pretoria and the South 
African pyrometallurgical industry closer together. It aims to strengthen communication, co-
operation and support between academia and industry, and to further develop expertise in 
pyrometallurgy. other objectives include the delivery of high-quality manpower in pyromet-
allurgy and the execution of internationally competitive applied research of interest to UP’s 
industry partners

•	 AEL Mining Service Chair in Innovate Rock breaking technology – Prof. William Spiteri
The Ael Mining Services Chair in Innovative Rock breaking Technology will reside within the 
Faculty of engineering, built environment and Information Technology, in the Department of 
Mining engineering at the University of Pretoria. The department has established a solid repu-
tation in the South African mining industry with its ability to produce high calibre graduates, 
supply additional training to meet the industry’s needs, conduct relevant research and be a 
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source of specialist information in all aspects of mining operations. To maintain the capabili-
ties of such a centre of excellence, it is imperative that staff, postgraduate students and indus-
try co-workers are continuously involved in practical, relevant and groundbreaking research 
in the mining field. The Chair’s key objective is to increase Ael’s exposure within the university, 
with specific reference to developing future leaders in the mining industry.

Ael, a member of the JSe-listed AeCI Group in South Africa, has been a leading developer, 
producer and supplier of commercial explosives, initiating systems and blasting services for 
mining, quarrying and construction markets in Africa and select international markets such 
as latin America, europe, the Middle east and Asia Pacific. Ael collaborates with customers 
through its value proposition named IntelliBlast™. IntelliBlast™, is the culmination of over 100 
years’ experience and offers a holistic and flexible approach to help clients on their unique 
journey to optimal blast outcomes using Ael’s suite of differentiated products and services.
In addition to supplying indispensable products, the company has also provided know-how, 
training and consultation in the complex but crucial process of blasting rock in underground 
mines as well as on surface operations. Throughout the decades, AEL has endeavored to 
ensure that South African blasting practices have kept pace with new developments inter-
nationally. It is within this spirit that the Ael Chair in Innovative Rock breaking Technology has 
been established at the University of Pretoria.

The initial pilot project under the auspices of the newly established Chair will be the “Determi-
nation of Safe blast Clearance Radii for blasting”. This lead project will pave the way for future 
investigations and eventually entrench a successful and symbiotic relationship between AEL 
and the University of Pretoria.

•	 Sasol Chair in Safety, Health and the Environment – Prof. Jan du Plessis
The Chairholder for the Sasol Chair is Prof. Jan du Plessis. It was expected that through the 
Sasol Chair in Safety, Health and environment that further research opportunities within the 
coal mining environment will materialise. The current low oil price and the associated coal 
prices have suppressed the research activities and initiatives within the coal mining industry. 
A number of engagements with individual coal l companies have mostly led to a free-advice 
service, but this will change again in the near future when energy prices recover.  Research 
in noise reduction and the impact on noise induced hearing loss (nIHl) continued in 2014 
and 2015 and has led to further investment by the MHSC in additional equipment through a 
research based seed fund. Further initiatives in this area will have to include industry partners. 
Dust management and suppression within the surface as well as the underground environ-
ment formed part of the research activities in the department in 2015.  This will continue into 
2016, and the announcement of the new Mine Health and Safety Council Milestones will form 
the support base for future studies. Sasol has not made any further support available, outside 
the previous committed support.

•	 Rand Water Chair in Civil Engineering – Prof. Fanie Van Vuuren
This research Chair was established in the Department of Civil engineering in 2014, and is 
engaged in research on determining a change in the hydraulic capacity of pipelines. This re-
search, under the leadership of Prof. Fanie van Vuuren, examined the elements to be consid-
ered in the hydraulic design of pipelines. The research team considered the recorded hydrau-
lic performance of pipelines, secondary energy loss associated with the dimensional details of 
the couplings, the adaption of the friction formula to include the influence of biofilm growth, 
and the provision of monitoring points for the continuous or intermittent hydraulic assessment 
of the pipeline. The research found it to be imperative that a periodic review of the hydraulic 
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performance of conveyance systems be undertaken, which would be simplified if the design 
of water systems included sufficient access points on the system to measure flow and pres-
sure.

•	 Rand Water Chair in Mechanical Engineering – Prof. Nico Theron
The Chair was established in 2014 and focuses strongly on the development of asset integrity 
analysis and management techniques for water distribution.  Pipe integrity forms a large part 
of this activity.

•	 Sedibeng Water Chair in Water Utilisation Engineering – Prof. Evans Chirwa
This research Chair, with Prof. evans Chirwa as Chairholder, will focus on the delivery of high-
quality water, and follows an integrated approach to total water management via ongoing 
participation in research activities and promoting consumer awareness of the value of wa-
ter. The Department’s broad objectives are to promote research in the South African water 
sector and the training of water engineers. The focus is on controlling the growth of algae, 
odour-causing and toxic organic compounds and the optimisation of chlorine doses to meet 
demand. The research Chair’s first round of funding will last for five years with an annual bud-
get of R1.4 million. The funding will be used to build capacity and support research in the re-
mediation of algal infestation and the impact of eutrophication on natural water bodies. The 
research will focus on controlling algal growth, determining carbon cycling and improving 
the treatability of algal metabolites in the interim. 

•	 South African Council of Shopping Centres Chair – Prof. Chris Cloete
“A partnership between the South African Council of Shopping Centres (SACSC) and the 
Department of Construction economics in the Faculty of engineering, built environment and 
Information Technology at the University of Pretoria has resulted in the founding of a Chair in 
Shopping Centre Studies. This is the first Chair of its kind in South Africa, and will be headed by 
Prof. Chris Cloete. The partnership is a ground-breaking and innovative display of leadership 
by the SACSC, and is an expression of its commitment to empowerment, equity and transfor-
mation opportunities.”

•	 Chair in Electronic Defence Research (CEDR) – Prof. Warren du Plessis
The Chair in electronic Defence Research (CeDR) was established in collaboration with the 
Council for Scientific and Industrial Research (CSIR). The mission statement of the CeDR was 
agreed to be:  “The mission of the CEDR is to perform research and innovate at the forefront 
in the field of ED, to source and supervise postgraduate students in this research field, to pro-
duce research papers for international journals and conference proceedings, to create IP 
to the benefit of the people of South Africa.”  While this mission is written with South Africa in 
mind, the global nature of modern research means that it is impossible to achieve the stated 
objectives without strong international relationships and collaborations.

For the purposes of the CeDR, electronic warfare (eW) – and equivalently eD – is defined as: 
“EW deals with the exploitation of the EMS to the maximum benefit of oneself and ones allies, 
and to the maximum detriment of ones adversaries.”
While short, this definition highlights the following issues:
•	 eW deals predominantly with actions in the electromagnetic spectrum (eMS).
•	  This definition highlights the fact that eW is relevant to other fields such as radar, communi-

cations, optics, cyber, etc.
•	  Possible non-military applications are included by avoiding the use of the term “enemies.”
Almost every technology which falls within the fields of “electrical, electronic and Computer 
engineering” is relevant to eW, so eW offers an extremely broad range of research opportuni-
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ties. Furthermore, the way in which widely-differing technologies are integrated in eW makes it 
an ideal basis for learning more about the engineering fields listed above. even students with 
no fundamental interest in eW are thus encouraged to consider postgraduate studies in eW 
as a way to access a unique opportunity to strengthen their skills as engineers.

•	 Chair in Maintenance Engineering – Prof. Stephan Heyns
This Chair was established in 2009 and has enabled the centre to considerably expand its ca-
pacity (teaching and research) in the area of maintenance engineering. Numerous industry 
related projects are in process.

•	 SAIW Centre for Welding Management – Prof. Pieter Pistorius
South Africa is currently experiencing a severe shortage of qualified Welding engineers, en-
gineers in other disciplines with sufficient welding knowledge and experience and Welding 
Technologists. Engineers are generally in short supply in South Africa, and most of the engi-
neers and technologists employed in the field of welding have very little formal training in 
the practical and theoretical aspects of welding. between 2006, when SAIW Certification 
became the Authorised national body (Anb) of the International Institute of Welding (IIW) in 
South Africa, and the end of 2011, an average of less than four International Welding engi-
neers (IWe’s) were registered per year in this country. 

The training of Welding engineers and Welding Technologists is regulated internationally and 
the International Institute of Welding’s training programme “International education and 
Qualification System for Welding Personnel” is currently the only system recognised world-
wide. In South Africa SAIW Certification (a Section 21 not-for-profit company, accredited with 
SAnAS and the International Institute of Welding, responsible for the assessment and certifi-
cation of welding personnel in South Africa) acts as the Authorised National Body (ANB) for 
IIW. The IIW programme is well supported by local and international industry and recognised 
by international training and accreditation entities, such as the current ISo and Cen bodies 
(recognised in ISo 14731: Welding Coordination - Tasks and Responsibilities).

•	 Chair in Nuclear Engineering – Prof. Johan Slabber
The MoU was signed in July 2017 between the University of Pretoria and the national nuclear 
Regulator (NNR). The focus area is to support the National Nuclear Regulator (NNR) in their 
interaction with the University of Pretoria and other partner institutes both local and interna-
tional in fulfilling their requirements in:
•	 Education and Training
•	 Research and Development
•	 Provision of Technical Support 
In his duties, the Chair will be called the CnSS host co-ordinator/chair for nuclear safety and 
security.

•	 SARChl Chair in Carbon Technology and Materials – Prof. Ncholu Manyala
The main research focus areas of this Chair are nuclear graphite, the fabrication and char-
acterisation of new carbon/graphite materials, composites and thermal materials, graphite 
oxidation and nano-carbon, with the emphasis on graphene research, which includes syn-
thesis and characterisation, as well as applications to photovoltaic and energy storage as 
super capacitors and graphene/conducting polymer composites as gas sensors. This multi-
disciplinary research Chair was awarded to the University of Pretoria in 2006, and is now in its 
second five-year term as part of SARChI.
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•	 SARChl Chair in Advanced Sensor Networks – Prof. Attahiru Alfa
The main research focus of this Chair, established in January 2015, is building research capac-
ity in the area of advanced sensor networks, a modern and growing field, which is strategic to 
the economy. The first five years of the programme will target research on the mathematical 
aspects of wireless sensor networks (WSn), while the subsequent five-year programme will fo-
cus on hardware, test beds and implementation aspects. The applications to be considered 
will have major national interest, especially in the wildlife monitoring, soil and in-situ soil mois-
ture analysis (for viticulture), home security, the monitoring of health infrastructure and human 
healthcare. 

•	 SARChl Chair in Artificial Intelligence – Prof. Andries Engelbrecht
The main research focus of this Chair is computational intelligence, with a particular emphasis 
on computational swarm intelligence, learning from zero knowledge using competitive co-
evolution and evolutionary algorithms. The research team, under the leadership of A-rated re-
searcher Prof. Andries Engelbrecht, has developed an open-source library of computational 
intelligence algorithms, which is increasingly being used internationally.

•	 DST Chair for Fluoromaterials Science and Process Integration – Prof. Philip Crouse
This Chair was established in 2007 and has been functioning in the Institute of Applied Materi-
als since 2010. Current research includes the development of a fluoro-polymer capability in 
South Africa. The focus is on polytetrafluoroethylene (PTFe), polyvinylidene fluoride (PVDF), 
fluorinated ethylene propylene (FeP) and pulverised fuel ash (PFA). other focus areas include 
the dry fluorination of inorganic materials, the modelling of fluorine electrolysis cells and vari-
ous projects of interest to the Advanced Metals Initiative (AMI) relating to fluoride-based min-
erals processing, and high-temperature processes for the production of high-value products 
directly from fluorspar.

•	 ABSA Chair in Data Science – Prof. N Pillay
The main focus of the UP Institute for big Data and Data Science is on both big Data (bD) and 
Data Science (DS) research. Big data is a term used to refer to data sets that are too large or 
too complex such that traditional data processing applications are inadequate. With refer-
ence to bD, challenges include data capture, data curation, efficient search or querying, 
data sharing, storage, transfer, and privacy issues.  Data science (DS) refers to the science of 
managing and analyzing data sets of any size, and of any format. The data science project 
life-cycle consists of a number of processes applied to the data, from data acquisition to data 
preparation, hypothesis formulation and modeling, exploratory data analysis, data analytics 
and visualization, model development and deployment, maintenance and operations, and 
finally optimization. The UP IbDDS will include all these aspects of bD and DS.

•	 DRS Chair in Cybercity – Prof. Jan Eloff
The MoU was signed in 2017 between the DRS and UP.  The focus is to determine a joint pro-
gramme for training and development in the area of Cybersecurity.
The areas for collaboration are as follows:
•	  Identification of strategic areas related to Cybersecurity where specialised training would 

need to be developed and offered to the industry at large.
•	  DRS to assist UP in developing and packaging appropriate course material that would 

need to be developed and be offered.
•	  To look at the possibility of where possible, jointly offer such training and human capital 

development in Cybersecurity. Such activities may be offered through enterprises at UP.
•	  To assist UP in course material, infrastructure and curriculum development at undergradu-

ate and/or postgraduate level so as to better equip graduates in skills related to Cyberse-
curity.
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•	  To offer bursaries where possible to undergraduate and postgraduate students and hence 
develop the next generation of experts for the South African and African business sector 
and DRS in particular while also addressing an international need.

•	  Assist UP to develop historically disadvantaged persons (particularly black females) 
through undergraduate and postgraduate financial and other support to meet their in-
dustry needs.

•	  DRS and UP to work together to identify potential research projects that could be Honours, 
Masters or PhD topics or areas of further research.

•	  DRS to look at the possibility of offering students internship in industry so as to give them the 
exposure that would enrich their learning and training experience.

•	  DRS to through their network of business associates or customers, undertake to assist in 
developing further collaboration or pooling of resources for certain identified objectives as 
decided from time to time between DRS and UP.

•	  Investigate the opportunity and support for the development of a DRS Centre for Cyberse-
curity within the Department of Computer Science at UP.

•	  Aspire to develop a national centre of excellence for South Africa with international repu-
tation.

North-West University

•	 SARChI Research Chair: Coal Research – Prof. J R Bunt
eskom funded this Chair to the amount of R3.5 million a year for five years until 2016. Prof. bunt 
was seconded from Sasol to take up the research Chair in 2013 to develop capacity in the 
field of coal science and technology. The main thrust of the coal research programme at the 
nWU ranges from molecular modelling of coal structures (nano-scale), to reactivity/kinetic 
studies (micron-scale), and to lump coal pyrolysis and gasification studies (mm scale). The 
research portfolio of the Chair addresses value addition across the entire coal value chain 
from (1) fine coal processing (drying fundamentals, stockpile drainage, dry coal beneficia-
tion), (2) coal utilisation optimisation (coal breakage, briquetting, smokeless fuels, reactivity 
and kinetics, mineral transformational behaviour, tar, catalytic gasification), through to (3) 
waste utilisation (Co2 utilisation, ash utilisation, acid mine drainage eradication). There is a 
strong focus on the development of innovative new technologies and the need to maintain 
a clean environment. 

•	 Department of Trade and Industry/SARChI Chair in Nuclear Engineering – Prof. J du Toit
The research Chair was awarded in 2006. The main focus of the research is on computer mod-
elling of reactor neutronics and thermohydraulics to simulate how particular reactors behave 
under various conditions. Thermalfluid systems modelling is an important tool in the analysis, 
design, optimisation, licensing and operation of reactors and power plants as well as in the 
development of plant simulators. Its applicability is not limited to a specific type of reactor or 
technology and therefore provides a valuable training platform to prepare candidates for 
joining the local or international nuclear industry. Modelling is also an important cross-cutting 
topic in each of the proposed next-generation IV nuclear reactor systems. The purpose of the 
SARChI Chair in nuclear engineering is to carry out research, and perhaps more importantly, 
develop the human capital needed in order to run an effective and safe nuclear energy sec-
tor. The national Research Foundation (nRF) recently awarded a research grant to the SAR-
ChI Chair in nuclear engineering as part of the South Africa/South Korea intergovernmental 
research cooperation programme.  The research project focuses on the development of the 
very high temperature reactor (VHTR) design and analysis technology. 
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•	 SARCHi Chair in Biofuels and other Clean Alternative Fuels  – Prof. S Marx
The current incumbent, Prof. Marx, has held the research Chair since 2007. Her bio-energy 
research group is a transdisciplinary research group comprising microbiologists, chemical 
engineers, biochemists and chemists.  They undertake research in the field of second and 
third generation bio-refineries including both biochemical and thermochemical production 
routes. They are currently one of only two groups in South Africa working in the field of thermo-
chemical liquefaction, producing biochar, which is a coal substitute and a soil remediation 
agent. They are the only group in South Africa working in the field of hydrotreatment of oils/
biomass for high value fuels production.

The group has developed three biofuel prototypes: a waterless biodiesel plant that utilises 
campus waste to produce diesel for use on campus and a continuous liquefaction produc-
tion plant that produces bio-oil, biochar and biogas. They also have a community engage-
ment project in which local communities are trained to make soap from biodiesel glycerine 
waste and soap leftovers from local guesthouses.

•	 Hydrogen Energy: DST HySA Infrastructure Centre of Competence – Dr Dmitri Bessarabov
The DST developed the national Hydrogen and Fuel Cells Technologies (HFCT) Research, De-
velopment and Innovation (RDI) Strategy. This research is conducted through nWU and CSIR. 
The Chair is associated with this programme and research grouping
Website: http://engineering.nwu.ac.za/research/hydrogen-south-africa-hysa

•	 Smart Grid Research Chair – Prof. APJ Rens
Prof. Rens was appointed to the Chair in 2013. The research work of the Chair is housed within 
the Unit for energy Systems. Research is conducted through five sub-programmes: nuclear 
energy, hydrogen energy, fossil energy, renewable energy and energy management. These 
areas are linked to additional research chairs at nWU associated with other energy sources.

Tshwane University of Technology

•	 Enabled Environments for Assisted Living – Prof. K Djouani
This research Chair was initiated in January 2014 and is hosted by the French South African 
Institute of Technology (F’SATI).  The focus of research is on the development of mechatronic 
and networked technologies to assist disabled persons and the elderly. Applications are wide 
ranging and may include public transport systems, public spaces, educational environments 
etc. The aim is to develop innovative solutions that enable people with varying disabilities to 
be fully integrated into mainstream society. F’SATI is a French South African postgraduate 
institute for teaching, research and development with two nodes - one at TUT in Pretoria and 
one at CPUT in Cape Town, which offers Masters and Doctorates with a high added value. 
Strongly supported by the French Ministry of Foreign Affairs (MAeDI), the DST and the nRF, the 
institute has become a leading centre in scientific innovation.

•	 Acid Mine Drainage Treatment – Prof. C Wolkersdorfer
The research Chair was established in 2014. The research aims to contribute to the solution of 
mine water-related problems.  The research Chair will contribute to solving mine water-relat-
ed problems by conducting applied research on mine water management and treatment 
as well as prevention of mine water pollution. It will focus on passive treatment technologies 
in remote areas and active treatment where local water sources or people might be directly 
affected by the pollution. Key active technologies will be electrochemistry and the integra-
tion of various technologies into new water treatment methods. Another focus of research will 
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be the understanding of the flooding process itself and stratification in flooded underground 
mines by means of tracer tests and optimized monitoring methods.
Website: https://www.tut.ac.za/rni/research/rr/prof-wolkersdorfer

•	 Rand Water Chair in Water Utilisation – Prof. M Onyango
The Chair was awarded to the university by Rand Water. Current research deals with process 
development for nanomaterials production, design and fabrication of nanodevices for wa-
ter treatment, developing integrated systems for managing “difficult-to- treat” wastes such 
as acid mine drainage, producing membranes from biomaterials, and heavy metals and 
emerging contaminants removal from water. The challenges the water industry faces as a 
result of population growth, climate change, deterioration of water quality and quantity and 
competing demands require novel innovative highly advanced technologies. It is for this rea-
son that his research has mainly focused on nanotechnology for water treatment.  Nanotech-
nology is expected to completely change the water treatment as it is known today and to 
reach new frontiers through accelerated technology development.  
Website: https://www.tut.ac.za/rni/research/research-chairs/prof-onyango

•	 Gibela Research Chair in Manufacturing and Skills Development – Prof. K Mpofu
The primary discipline of this Chair is industrial engineering, manufacturing engineering, manu-
facturing and related skills development. The Chair is funded from 2016 – 2021.  Prof. Mpofu’s 
field of expertise and research specialisation is Industrial engineering with the focus on ad-
vanced manufacturing technologies, knowledge-based systems, and robotics applications 
in manufacturing.
Website: https://www.tut.ac.za/rni/research/research-chairs/prof-mpofu

University of the Witwatersrand

•	  DHET-DST/NRF SARChI Chair in Post-School Education and Training (PSET): Clean Coal Tech-
nology – Prof. R Falcon

The main focus of the research Chair and its associated research group is the characterisa-
tion of coal and the advancement of technologies and industry practices to increase coal 
conversion efficiency and decrease environmental impact. The Chair commencement date 
was 2007. Current research interests involve:
•  Advanced understanding of the nature, transformation and performance of coal and its 

derivatives (coal, coke, char, minerals, trace elements, ash) in a variety of processes using 
petrography and other advanced techniques;

•  Designing or adapting coal-fired plant (pf, FbC) to meet the reducing coal qualities (spe-
cifically combustion for power generation);

• investigating the implementation of new CCT processes (UCG);
• Developing advanced biomass forms for co-firing with coal;
•  Developing improved or alternative coal-based carbon reductants for the metallurgical 

industry; and
• examining the cost-effectiveness and environmental impact of the new technologies.

•	  DHET-DST/NRF SARChI Chairs in Post-School Education and Training (PSET): Hydrometal-
lurgy and Sustainable Development – Prof. S Ndlovu

The focus of the research within the Chair is on the development of hydrometallurgical pro-
cess routes and technologies that can assist in the extraction of metal values from mainstream 
traditional sources and alternative sources (such as mine dumps, lean ores, complex ores, 
solid and liquid metallurgical process waste) in order to meet current and anticipated metal 
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demand. Research is centered on the major metals found in Southern Africa such as gold, 
PGMs, and base metals. The core focus is on resource recovery through the development of 
new process routes, optimisation, modification and or integration of existing technologies. A 
platform for the comprehensive utilisation of metal bearing wastes from metallurgical indus-
tries is used to also look at other metals such as vanadium, aluminium and titanium. Focus is 
on the development of green technologies or processes that are more energy efficient offer 
a reduced environmental footprint and are cost effective
Website: https://www.wits.ac.za/chemmet/research/research-chairs/hydrometallurgy/

•	  DHET-DST/NRF SARChI Chairs in Post-School Education and Training (PSET): Sustainable Pro-
cess Engineering – Prof. T Majozi

Chair commencement date was January 2007. The main research interest is batch chemical 
process integration.  
Website: www.wits.ac.za/chemmet/research/research-chairs/sustainable-process-engineer-
ing/

•	 The Chamber of Mines Chair in Extractive Metallurgical Engineering – Prof. E Hurman
The chair holder is a professor of extractive metallurgy and also the Finland Distinguished Pro-
fessor in the Sustainable Production of Ferroalloys. 

•	 The Element 6 Chair in Ceramic Science – Prof. J Sigalas
The Materials for energy Research Group (MeRG) is the home of most of the activities of the 
Chair. MeRG is divided into four focus areas: (a) modelling and design, (b) synthesis and pro-
cessing, (c) characterisation and testing, (d) real properties and applications. A fifth focus 
area is (e) behaviour, which consists of collaborations with industrial partners outside of MeRG.

•	 The SAIW Chair in Welding and Fabrication Engineering – Prof. A Paterson
Research associated with this Chair embraces two fields, (1) the fabrication of welded pro-
cess plants that conform to health legislation and (2) the characterisation of cast-wrought 
interfaces in welded fabrications of structural steels. This characterisation permits modelling 
by finite element analysis (FeA).

Cape Peninsula University of Technology

•	 Innovative Small Satellite Technology & Applications for Africa – (CPUT is currently in the 
process of filling this chair)
This Chair commenced in 2014. The Chair is hosted in the French South African Institute of 
Technology (F’SATI) and will leverage on its national and international flagship Postgradu-
ate Programme in Satellite Systems Engineering, which was responsible for the launch of the 
first South African and African CubeSat in 2013. It is CPUT’s flagship programme. The satellite, 
which measures only 10 cm3, is designed to transmit data on the ionosphere that will improve 
understanding of the sun’s interaction with the earth’s magnetic field. Small satellites deliver 
information at much lower costs than conventional satellites.  Applications of a distributed 
network of small satellites include disaster monitoring, telemedicine, science exploration, envi-
ronmental and resources management, asset tracking etc.  Current research interests include 
attitude control of small satellites, design and analysis of multi-satellite systems, and space 
debris mitigation and remediation strategies. The research team has developed the world’s 
smallest control moment gyroscopes that were flown on SwampSat. The team designed and 
built DebriSat (a representative satellite for debris characterisation) and performed a hyper-
velocity impact test to emulate an on-orbit collision. Another research interest is M-DoF vibra-
tion testing. 
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University of Cape Town

• Computational mechanics – Prof. B Reddy
This Chair is held by a professor in the Mathematics Department at UCT but is formally located 
in the Department of Mechanical engineering in the Centre for Research in Computational 
and Applied Mechanics (CeReCAM). CeReCAM provides a coherent focus and point of in-
teraction for fundamental and applied research in computational and applied mechanics.

• Nanomaterials for catalysis – Prof. P Kooyman
Prof. Kooyman took up this research Chair from the Catalysis engineering groups at TU Delft 
(the netherlands). She has unique expertise in the field of in-situ material characterisation us-
ing electron microscopy.  Her research focuses on heterogeneous catalysis, especially cata-
lyst characterisation. She is an expert in high resolution transmission electron microscopy and 
is one of the pioneers in gas-phase in situ TeM. This Chair was awarded to the DST-nRF Centre 
of excellence in Catalysis, c*change, and her activities are closely aligned with the various 
programmes and projects that are being conducted in the Centre of excellence. 
Website: http://www.cchange.ac.za/2015/11/27/patricia-kooyman/

•	 Reaction Engineering 
This Chair is currently vacant.

•	 SARChI Biomedical Engineering and Innovation – Prof. T S Douglas
The biomedical engineering programme at the UCT has the potential to address some of 
South Africa’s unique public health challenges and to contribute to growth of the local medi-
cal device industry, directly and indirectly, through research activities and postgraduate edu-
cation. Full realisation of this potential requires engagement with the clinical practice envi-
ronment and with industry. Achievements in medicine and engineering that have improved 
living conditions and life expectancy in the developed world over the past 150 years include 
diagnostic, therapeutic and rehabilitative medical devices. These are tangible outcomes of 
the practice of biomedical engineering. Innovation in medical devices is considered key to 
progress in public health, but the development of devices that meet clinical needs is not 
sufficient to ensure implementation. Practitioners must also understand the industry that will 
manufacture and distribute devices, and be aware of drivers and constraints in the business 
environment. 

•	 DST Research Chair in Bioprocess Engineering – Prof. S Harrison
UCT’s Centre for bioprocess engineering Research (CebeR) is home to the DST Research Chair 
in Bioprocess Engineering as well as seven academic staff members; approximately four to 
eight postdoctoral fellows at any given time; and close to 45 postgraduate students. Com-
mencement date of this Chair was January 2008.

Research in biohydrometallurgy centres on metal extraction from sulphidic minerals through 
tank and heap bioleaching of low grade and complex ores and electronic waste, biological 
sulphate reduction for AMD treatment, AMD prevention and value from waste through the 
circular economy, industrial ecology and maximising of resource productivity approaches. 
The research programme centres on the establishment of generic knowledge at the molecu-
lar and metabolic, unit operation and the sustainable process levels for benefit across specific 
bioprocesses. This fundamental basis is particularly facilitated through the SARChI Chair in bio-
process Engineering and provides a platform to apply the knowledge generated into South 
Africa-specific processes. These contribute across water treatment and remediation, renew-
able energy, human health products including nutraceutical and anti-microbials, commodity 
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bioproducts including polymers, fine chemical products including enzymes and pigments, 
minerals beneficiation, resource productivity and renewable resources.
Website: www.ceber.uct.ac.za oR www.chemeng.uct.ac.za/staff/academic/harrison

•	 Minerals Beneficiation – Prof. D Bradshaw
The Chair was initiated in 2008 and forms part of the Minerals to Metals initiative, one of UCT’s 
key research groups that was established in 2007. The focus is on adding value from minerals 
resources while incorporating sustainability principles. 
Website: www.mineralstometals.uct.ac.za

•	 Industrial Computational Fluid Dynamics – Prof. A G Malan
The Chair commencement date was April 2014. The main research focus is on the develop-
ment of a new multi-physics CFD technology. This has resulted in the elementalTM software, 
which employs novel programming and numerical techniques specifically designed for large-
scale parallel computing. Current research areas include free-surface modelling with phase 
change for the aerospace and space industries; aeroelastic simulations for small as well as 
large aircraft; biomedical modelling; adjoint optimisation and reduced-order-modelling 
(ROM) technologies. The research component of the work typically involves developing im-
proved discretisation techniques and advanced parallel solvers.
Website: http://www.mecheng.uct.ac.za/mec/staffprofiles/amalan and http://www.incfd.
uct.ac.za/overview-18

•	 Carbon Materials and Technology – Prof. N Manyala
The SARChI Chair in Carbon Materials and Technology was established in 2006 within the Insti-
tute. Under the guidance of Prof. brian Rand, a world leader in carbon materials research and 
nRF A-rated scientist, the Chair has grown and expanded its focus from mainly nuclear ma-
terials into new and exciting areas. Research efforts are currently directed towards graphene 
and other nano-material applications. A graphene synthesis laboratory has been established 
and there is research on the synthesis of graphite materials from local feedstocks.  

University of KwaZulu-Natal

•	 Fluorine Process Engineering & Separations Technology – Prof. D Ramjugernath
Research contributes towards chemical process development and optimisation in South Af-
rica and abroad and actively contributes to the Government’s Fluorochemical expansion 
Initiative (FeI) by researching and developing South Africa’s fluorinated products. The activi-
ties are integral to the development of a fluorochemicals industry in the country and directly 
linked to Necsa and SASOL. Although South Africa possesses the second largest reserves of 
fluorspar (the starting material for all fluoro - chemicals), it currently imports almost all of its 
fluorinated products. There is very little beneficiation of the fluorspar reserves in the country 
and the activities under the Chair assist in addressing the problem by developing technology 
and human capacity to drive the development and expansion of a fluorochemical cluster. 
The research activities under the Chair are not limited to fluorochemicals, but also cover the 
areas of chemical thermodynamics and separation technology. Thus, the Research Unit has 
one of the best equipped laboratories in the Southern Hemisphere and is one of the largest 
groups working in this field. 

•	 James Fulton Chair in Mechanical Engineering – Prof. G Bright
The research focus is on mechatronics, robotics and advanced manufacturing systems. 
Website: http://mecheng.ukzn.ac.za/School_leadership_and_Staff/Glenbright.aspx
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Stellenbosch University 

•	 PRASA (Passenger Rail Agency of South Africa) Engineering Research Chair  – Prof. N Fourie
This Chair comprises a multi-engineering discipline research group strategically positioned in 
the Department of Industrial Engineering to research and solve railway and related engi-
neering problems. The research Chair initiates and executes research into aspects of main-
tenance management and applicable engineering management principles best suited to 
the needs of PRASA. Research areas include, but are not limited to: energy management, 
reliability engineering and big data analysis.
Website: http://ie.sun.ac.za/research/prasa-eng-chair/

•	 Advanced Macromolecular Architectures – Prof. L Klumperman
 The focus of the Chair is the synthesis and characterisation of advanced macromolecular 
architecture and the control of morphology and functionality on the nanometer length scale. 
The kinetics and mechanisms of polymerisation reactions are also investigated. One of the 
new research directions is the study of polymer-peptide co njugates for targeted tre atment 
of specific diseases. The research is at the interface among polymer science, chemistry, bio-
chemistry, physiology and in some cases, microbiology. 
Website: www.sun.ac.za/english/research-innovation/Research-Development/research-facts/
sa-research-chair-on-advanced-marcromolecular-architectures

•	 Biofuels and other Clean Alternative Fuels – Prof. W Van Zyl
Prof. emile van Zyl is the Senior Chair of energy Research (CoeR): biofuels and other alternative 
clean fuels at Stellenbosch University. His group has been active in the bio-fuel research field 
for more than 10 years, focusing specifically at the developing of next generation recombi-
nant yeast that produced the necessary enzymes for efficient fermentation of all hexose and 
pentose sugars present in cellulose and hemicellulosics, the major polysaccharides present in 
plant material. 
Website https://www.sun.ac.za/english/research-innovation/Research-Development/research-
facts/research-chairs

•	 Scatec Solar Chair in Photovoltaic (PV) Systems – Prof. A Rix
 The Chair is supported by norwegian global solar energy provider Scatec Solar - the first com-
pany to supply electricity to South Africa’s national grid under the country’s Renewable Ener-
gy Independent Power Producer Programme. It will enable SU to expand its role in renewable 
energy research focusing on optimising electricity generation from PV plants, and will provide 
support to the PV industry. The Chair will form partnerships with other research institutions in the 
general field of PV systems.

•	  South African National Roads Agency Limited (SANRAL) Chair in Pavement Engineering – 
Prof. K Jenkins

The SAnRAl Chair in Pavement engineering is located in the Geotechnical and Transporta-
tion Division of the Department of Civil engineering. The incumbent of this Chair (conducts 
his research within the Institute for Transport Technology. The pavement research group in 
the Department  of Civil engineering is currently undertaking projects in the fields of materials 
performance research, numerical modelling and sustainable practices. 

•	 Electromagnetic Systems and EMI Mitigation for Square Kilometre Array – Prof. D Davidson
The commencement date of this Chair was January 2011. Prof. Davidson works in the field 
of applied electromagnetics. For most of his career, his work has focused on Computational 
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electromagnetics (CeM) – the numerical solution of Maxwell’s equations – and supporting 
technologies, in particular high-performance computing. He has worked closely on further 
developments of FeKo, a leading eM simulation program, and has collaborated extensively 
with local industry on this. Since his appointment to the SKA Chair in 2011, the scope of his 
work has expanded significantly to address radio astronomy. This includes extensions of CeM 
techniques to specific problems in antenna design for SKA, as well as consideration of signal 
processing for radio telescopes, and antenna calibration issues. He is also principal investiga-
tor of the joint SU-UCT research programme, “MeerKAT High Performance Computing (HPC) 
for Radio Astronomy”, continuing an earlier flagship project of the national facility, the Centre 
for High Performance Computing. 

With the success of the SKA site bid announcement in May 2012, South Africa will be hosting 
the lion’s share of the SKA. This highly international project relies on a number of technologies, 
including applied electromagnetics, his speciality. The ability to accurately predict and effi-
ciently model antenna performance is crucial at both the design stage, as well as during op-
eration; in the latter case, modern calibration methods increasingly require accurate models 
of the antenna beams. Overall, the theory of electromagnetics underlies much of electronic 
engineering, in particular radio frequency and microwave engineering. This, in turn, under-
pins crucial technologies in major industries, including telecommunications, wireless, radar, 
remote sensing and many defence applications. As such, his work is relevant in both radio 
astronomy, as well as in much wider fields of electronic engineering, as evidenced by his 
elevation to Fellow of the Ieee in 2012, with the citation “for contributions to computational 
electromagnetics”.

•	 Nanostructured Functional Materials – Prof. L Barbour
 This Chair encompasses the study of structure-property relationships in synthetic crystals. The 
research involves the design of molecules that pack in the solid state such that their relative 
arrangements give rise to interesting and useful functionality. It also focuses on the design and 
assembly of these materials, and studies their structures at the molecular level with a view to 
understanding the direct link between form and function. Barbour’s research group mainly 
focuses on the discovery, design, assembly and characterisation of new functional materials 
with interesting properties. In particular, we are interested in exploring and understanding 
structure-property relationships relating to (i) porous materials and (ii) materials that undergo 
unusual thermal behaviour (e.g. anomalous thermal expansion, thermosalience, phase transi-
tions, etc.).  
Website https://www.sun.ac.za/english/research-innovation/Research-Development/research-
facts/research-chairs

•	  National Aerospace Centre (NAC) Research Chair in Aeronautical Dynamics & Control – 
Prof. J Engelbrecht

The goal of this Chair, situated in the Department of Electrical & Electronic Engineering, is to 
promote the development of skills and technology in automatic flight control of aircraft for 
the benefit of the South African aerospace industry. The research group performs research on 
the flight control of aircraft ranging from unmanned aerial vehicles to large passenger airlin-
ers.
Website https://www.sun.ac.za/english/research-innovation/Research-Development/research-
facts/research-chairs
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Central University of Technology

•	 SARChI Medical Productive Development –  Prof. I Yadroitsau
The research Chair is situated in the Centre for Rapid Prototyping and Manufacturing (CRPM), 
established in 1997. The focus of research is on medical product development through Addi-
tive Manufacturing, commonly known as 3D printing. The CRPM uses rapid prototyping, rapid 
manufacturing, rapid tooling and medical product development technologies to further ed-
ucation, understanding and development.

University of Johannesburg

•	 Research and Innovation Chair: Green Economy – Prof. P Naidoo
The Chair was jointly established by UJ’s Faculty of engineering and the built environment 
(Febe) and the Directorate of economic Development, City of Johannesburg (CoJ).

Durban University of Technology

•	  SARChI Development and Optimisation of WasteWater Treatment Technology for Develop-
ing Economies – Prof. TA Stenstrom

DUT was awarded the first SARChI in Development and optimisation of WasteWater Treat-
ment Technology for Developing economies. The Institute for Water and Wastewater Technol-
ogy encompasses a dynamic group of researchers and support personnel involved in inno-
vative research. The focus of research at IWWT is within the broad areas of water treatment, 
wastewater treatment and beneficiation, algal biotechnology and biohydrogen Production. 
The SARChI Chair’s project themes in regard to water include:
•	  Improving the understanding of microbial action in full-scale biological wastewater treat-

ment facilities with the intention of optimisation and troubleshooting.
•	  Developing and adapting low-cost alternative wastewater treatment technology for rural 

and peri-urban application.
•	  Utilisation of lipid producing microalgae for the tertiary/polishing of final effluent from do-

mestic wastewater.
•	  Catchment and technology- (toolbox) based integration of health, well-being and envi-

ronment.
•	 Wastewater treatment and reuse for crop and energy production. 



227

APPenDIX F

ReCoDInG oF HeMIS DATA FoR AnAlYSIS

“Collection year”
This field remained unchanged in our database.
“Qualification type” 
We extracted the following codes from HeMIS: 07, 28 and 49 (masters students) and 08, 
30, 50 (doctorate students).
“Degree type”
This was a newly created field to group the different degrees together. Records coded 
as 07, 28 and 49 were recoded as ‘masters’ and records coded 08, 30 and 50 were 
recoded as ‘doctorate’.
“Date of birth”
This field remained unchanged in our database.
“Year of birth”
A newly created field to indicate only the year of birth of each student. 
“Gender”
This field remained unchanged in our database.
“Race”
This field remained unchanged in our database.
“nationality”
This field remained unchanged in our database.
“Region”
A new field was created to group student from different countries into regional areas. 
The purpose of this field was to compare students from South Africa with students from 
other countries. Three regional groups were created:  “South Africa”, “RoA” (Rest of 
Africa) and “RoW” (Rest of the World).
“Qualification commencement date”
This field remained unchanged in our database.
“Year commenced”
A newly created field to indicate only the year in which each student commenced 
their studies. 
“Age at commenced”
A new field was created to calculate the age of each student when they first started 
their degree. 
“Qualification requirements status”
This field remained unchanged in our database.
“Age at graduation”
A new field was created to calculate the age of each student when they had success-
fully completed their degree. The age was determined by “Collection year” – “Year of 
birth” +1, under the condition that the qualification requirement status was coded as 
“F” - the HeMIS code for successful completion.
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“Time to degree”
We created a new field to calculate the number of years that each student took to 
complete their studies. The time was calculated as “Collection year” – “Year com-
menced” +1, under the condition that the qualification requirement status was coded 
as “F” - the HeMIS code for successful completion.
“CeSM category for first area of specialisation”
We extracted only the records which began with the code “08” as per the CeSM clas-
sification system. For a detailed description on CeSM categories, please refer to Ap-
pendix A and B.
“CeSM field”
This field was created to link the CeSM code to the field description, as is defined by 
the CeSM classification system.
“engineering field”
From 1999-2007 the CeSM classification system used a 4-digit code to categorize sci-
entific fields into 22 different subject areas, with related fields. between 2008 and 2009, 
the codes were changed to six digits, but the field descriptions remained unchanged. 
From 2010, the CeSM codes changed yet again. A system of 6-digit codes remained 
but the subject areas and related fields were changed. For this study, we were fortu-
nate to be able to extract all records where the code began with “08” as the code 
prefix had not changed since 1999. To account for the changes in code suffix, we 
matched the old field descriptions to the new field descriptions and created 33 unique 
fields for the engineering domain. A list of the CeSM codes and descriptions for 1999 – 
2007, 2008 – 2009 and 2010+ can be found in Appendix b. The re-classification of fields 
for this study is included as Appendix A.
“Institution code”
This field remained unchanged in our database.
“HeI abbreviation”
In 2005, a number of higher education institutions had merged to form new institutions. 
All records for the years 2001 to 2004 were mapped to the post-2005 merged institu-
tions.
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APPenDIX G

GenDeR DIMenSIon oF PoSTGRADUATe enGIneeRInG In 
SoUTH AFRICA: ConSUlTATIVe WoRKSHoP

List of workshop attendees 

# NAME  INSTITUTION/ORGANISATION 
1. Prof. Chaya Herman University of Pretoria
2. Prof. Esther Akinlabi University of Johannesburg
3. Ms Aditi Lachman Womeng
4. Dr  Nozipho Motsa University of Zululand
5. Dr Ron Beyers Young engineers and Scientist of Africa
6. Dr Elizabeth Rasekoale President African Gong-International de-

velopment consultant on Gender
7. Prof. Olubukola Babalola organisation for Women in Science for 

the Developing World
8. Ms Zizwe Thikazi University of Pretoria
9. Ms Samukelisiwe Bhembe University of Pretoria
10. Ms Chenai ngorima University of Pretoria
11. Ms Fungai Jaji-Hwehwe University of Pretoria
12. Dr Charity Kombe University of Pretoria
13. Ms Lifutso Tsephe University of Pretoria



230

APPenDIX H

DATA PRoCeSSInG AnD AnAlYSIS

•	  Data was analysed by extracting data sets from the various data sources and compiling 
them in a spreadsheet for analysis and plotting graphs.

•	  In order to minimise the effect of differences in data collection and processing methodolo-
gies by data sources where direct comparisons were made, the same data sources were 
used for all countries as far as possible.

•	  Different countries have different higher education structures, classifications and defini-
tions for terms. (For example, in South Africa there are dual doctorate paths: DTech via 
Universities of Technology and PhDs via universities, but doctoral data is lumped together). 
The same or equivalent data sets were used as far as possible in the comparisons. Major 
differences are noted in the relevant sections of the document.

•	  UneSCo ISCeD 2011 classification was used wherever possible for bachelors or equivalent 
(ISCeD 6), Master’s or equivalent (ISCeD 7), Doctoral or equivalent (ISCeD 8)  (UneSCo In-
stitute for Statistics, 2012).

•	  note that, for South Africa, national Diplomas are ISCeD 5, and thus excluded from the 
ISCeD 6 numbers. Also, postgraduate diplomas and Honours degrees are classified as 
ISCeD 6 and included in the ISCeD 6 numbers  (UneSCo Institute for Statistics, 2018).

•	  Date ranges: data was collected for the period 2008 to the most recent data available for 
each country. 

•	  For South African data, CeSM category 8 (engineering) was used for engineering-specific 
indicators, where applicable  (Department of Higher education and Training (DHeT), 2008).

•	 Stats SA education levels were mapped to ISCeD 2011 levels as follows:

ISCED 2011 level Stats SA education level
5 Diploma with Grade 12

6 Higher Diploma; bachelor’s degree; bachelor’s degree and Postgraduate 
Diploma; Honours degree

7 & 8 Post Higher Diploma (Master’s, Doctoral Diploma); Higher degree (Master’s, 
PhD)

For the effectiveness (supply vs. demand) analysis, average engineer employment data per 
industry category for the period 2010 to 2016 was used instead of annual granular data. This 
is due to erratic numbers in the Stats SA Labour Market Survey database, likely due to ex-
trapolation from too small sample sizes. For example, according to the Stats SA database, the 
total number of engineers employed in South Africa fell from 103 586 to 69 915 between 2015 
and 2016 (Statistics South Africa, 2018b). This is highly unlikely. Stats SA employment data was 
therefore only used for estimating relative distribution between engineering fields and industry 
sectors (and averaged across years).
•	  For the effectiveness (supply vs. demand) analysis, the second order CeSM categories 

were mapped to the Stats SA engineering occupational categories as follows:
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CESM 2nd-order categories (up 
to 2009)
(Eng. = Engineering; Tech. = 
Technology) (HeDA, 2010) 

CESM 2nd-order categories (2010 onwards) ) (Depart-
ment of Higher education and Training (DHeT), 2008)

C
iv

il e
ng

in
ee

rs 080600 – Civil eng. & Tech. 080700 – Civil eng.
082600 – Construction eng.

El
ec
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l 
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s 080800 – Electrical Eng. & Tech. See footnote37
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080700 – Computer eng. & Tech.
081500 – Instrumentation Eng. & 
Tech.

080800 – Computer eng.
080900 – electrical, electronics and Communications 
Eng.

M
ec

ha
ni

ca
l e

ng
in

ee
rs

080100 – Aerospace & Aeronau-
tical Eng. & Tech.
080300 – Automotive Eng. & 
Tech.
081600 – Manufacturing Eng. & 
Tech.
081700 – Marine Eng. & Tech.
081900 – Mechanical Eng. & 
Tech.
082200 – Nuclear Eng. & Tech.
082300 – Ocean Eng.

080100 – Aerospace, Aeronautical & Astronautical Eng.
081500 – Mechanical and Mechatronics Eng.
081800 – Naval Architecture and Marine Eng.
081900 – Nuclear Eng.
082000 – Ocean Eng.
082900 – Manufacturing Eng.

C
he

m
ic

al
 e

ng
in

ee
rs

080200 – Agricultural Eng. & 
Tech.
080400 – Bio-Eng. & Tech.
080500 – Chemical eng. & Tech.
081200 – Environmental Eng. & 
Tech.
081800 – Materials Eng. & Tech.
082400 – Petroleum Eng.

080200 – Agricultural/Biological 
Eng. and Bio-Eng.
080400 – Biomedical/Medical 
Eng.
080500 – Ceramic Sciences and 
Eng. 
080600 – Chemical eng.
081300 – Environmental / Envi-
ronmental Health eng.

081400 – Materials Eng.
082100 - Petroleum 
Eng.
082400 – Materials Sci-
ence
082500 – Polymer/Plas-
tics Eng.
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081300 – Geological eng.
082000 – Metallurgical Eng. & 
Tech.
082100 – Mining Eng. & Tech.

081600 - Metallurgical Eng.
081700 – Mining and Mineral Eng.
083200 – Geological / Geophysical eng.
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CESM 2nd-order categories (up 
to 2009)
(Eng. = Engineering; Tech. = 
Technology) (HeDA, 2010) 

CESM 2nd-order categories (2010 onwards) ) (Depart-
ment of Higher education and Training (DHeT), 2008)
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080900 – Graphics and Drafting 
for Eng. & Tech.
081000 – Engineering Mechanics
081100 – Engineering Science
081400 – Industrial Eng. & Tech.
082500 – Surveying and Map-
ping
089900 – Other Eng. and Eng. 
Tech.

080300 – Architectural Eng.
081000 – Engineering Mechanics
081100 – Engineering Physics
081200 – Engineering Science
082200 – Systems Eng. 
082300 – Textile Sciences and 
Eng.

082700 – Forest eng.
082800 – Industrial Eng.
083000 – Operations 
Research
083100 – Surveying 
Eng.
089999 – Engineering, 
Other

36  engineering technicians with diplomas (ISCeD 5) were included in the total engineer numbers (ISCeD 5 – 8) from 
Stats SA.

37  The 2008 version of CeSM (as implemented from 2010 onwards) does away with electrical engineering as a sepa-
rate category and combines it with electronic and Communications engineering.


