
1 
 

Uniting South African Engineering  

ECSA: Your Voice for Change 
 

Engineering is a relatively young profession and yet it is increasingly responsible for shaping the 
world we live in; a world: 

• that is inter connected through ever evolving communication and transport innovations  - a 
24/7 world; 

• where national economies are globally interdependent; 
• where technological and other innovations drive economic value through global platforms; 
• where job mobility has become the norm, especially for the engineering professional who 

shares the universal language of mathematics and science; and 
• in which engineers have, more than any other profession, consistently invented, designed 

and developed products, systems and services that have resulted in new industries, 
economic growth and jobs.  

Engineers and engineering have made an enormous contribution to the growth and development of 
the global economy and society. Indeed without the contribution of engineering innovation, in all 
probability there would not have been: 
 
 The 1st industrial revolution in 1784 (steam, water, mechanised production); 
 The 2nd industrial revolution in 1870 (electricity, mass production); 
 The 3rd industrial revolution in 1969 (computer, electronics, internet); and  
 The current 4th industrial revolution (digital, robotic, 3D technologies). 

 
Indeed, if we list some of the great engineering achievements of the 20th century, we have to 
conclude that our world, without engineers, would be very different – certainly everyday life would 
be a lot more uncomfortable and less productive.  
 
Think about the major engineering “inventions” of the 20th century: 
 

* Electricity 
* Automobiles 
* Air travel 
* Water supply, waste disposal, sanitation and other services to massive population 

settlements 
* Radio 
* Television 
* Computers 
* Internet 
* Telephone 
* Cell phone 
* Refrigeration 
* Freeways 
* High speed rail transport 
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* Space exploration and travel  
* Household appliances 
* Medical and health technology 
* Laser applications 
* Nuclear technologies 
* High performance materials used in public infrastructure, buildings, sports gear etc. 
* Digital technology 

 
The list goes on! It provides evidence of just how much engineering has shaped the way our world 
works – ever smarter, faster and more productive through a continuing stream of technological 
innovations. It is important to note that the late Hon. Collins Chabane, Minister in the Presidency, 
(himself an engineer) lamented in the annual Development Indicators Report (2012) that “South 
Africa’s competitiveness as an economy was a concern. ….. The country’s patent registrations are 
growing at a very modest rate by global standards. …. Civil engineering made up the biggest share of 
patents between 1996 and 2011, at 7.4% of the total. Materials, metallurgy, basic materials 
chemistry and chemical engineering were also important sectors.” 

All the above raises the crucial question: how have engineers globally achieved the space and 
budgets to INNOVATE? It all seems to start with the professional qualifications of political and 
business leaders. Where leaders are professional engineers this has the effect of filtering down 
throughout bureaucracies and business structures, and impacts on budget allocations (especially to 
research and development), recruitment etc. – an engineering culture permeates government, 
business and the economy.   

This is known as a technocracy – a system of government where there exists a bias towards 
technological knowledge in the selection of political and bureaucratic leaders.  
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How does South Africa compare? Other than the Minister of Science and Technology, Naledi Pandor, 
who includes a Certificate in Civil Engineering (University of Botswana) on her impressive C.V., a 
review of the educational qualifications and work experience of Minsters, Deputy Ministers and 
Director Generals in those portfolios that provide critical engineering services (energy, 
communications, built environment and infrastructure) shows that engineering skills are 
conspicuously absent. It is difficult not to reach the conclusion that a more technocratic government 
and public service in engineering related portfolios could be in the public and engineering 
profession’s interest.   

HOMEWORK 

Review for your own enlightenment the political and business leadership of the top 10 
engineering producing countries, their economic growth rates and unemployment. 

The top 10 countries that produce the most engineers per annum are: India – 1.5 million; China 
– 1.3 million, including 650,000 university graduates of which 40% are women; Russia – 
454,000; USA – 237,826; Iran – 233,695; Japan – 168,214; South Korea – 147,858; Indonesia – 
140,169; Ukraine – 130,391; and Mexico – 113,944. 

FACT SHEET 
 

A review of who’s who in governments of “winning nations” - in terms of high economic growth 
rates, favourable trade balances, declining levels of unemployment and poverty – provides 
compelling evidence of a technocracy in engineering portfolios.  

For example, in China: 

• the Chinese President, Xi Jipping, is a chemical engineer; 
• the Chairman of the Communist Party, Yu Zhensheng, is an engineer (automated 

missiles); 
• the Minister of Science and technology, Dr Wan Gang, has a PHD in mechanical 

engineering and was prominent in the development of China’s automobile industry 
(significantly he is not a member of the Communist Party); 

• the Minister of Water Resources, Chen Lei, has a Masters in agricultural hydraulic 
engineering mechanics and was a member of the Three Gorge Dam Construction 
Commission; and the list goes on! 

Similarly, a review of the educational background of Singapore’s Cabinet reveals that the Prime 
Minister, Deputy Prime Minister and nine portfolio ministers have engineering and science 
qualifications. A truly technocratic state! Successive Singaporean governments have turned 
around a socio-economic condition of high rates of poverty, unemployment, illiteracy, low per 
capita incomes, squalid housing and poor service delivery into an economy that enjoys the 
highest trade to GDP ratio in the world and whose high annual economic growth rates have 
earned it the status of being among the Top Four “Asian Tigers”. 
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It seems axiomatic that a high proportion of engineers in political and business leadership will: 

• Contribute to decision makers understanding the profession and putting a proper value to it; 
• Result in engineers being prominent within government bureaucracies, business, and 

research and development institutions. 
It is equally axiomatic that a dearth of engineers in political and business leadership will result in 
decision makers having no real understanding of engineering and a failure to properly value the 
profession. In this circumstance engineering pipelines will come under threat. 

Here we must record our concern that, despite our government’s very high budget allocations to 
advance education, our engineering pipelines are simply not working. This is reflected in the 
National Scarce Skills List: Top 100 occupations in demand, Notice 380 of 2014. This provides a 
record that engineering professions and their respective clusters account for 16 of the top 20 scarce 
skills in South Africa.  

  

FACT SHEET 
 
Likewise if we review who’s who in business leadership: 
 
• 7 of America’s top 15 CEOs are engineers (Google, Apple, Yelp, Microsoft, Amazon, 

Exxon Mobile, and General Motors). 
• In 2014, 33% of CEOs in Standard & Poor’s top 500 were engineers, up from 20% in 

2005. 
• Of the top 100 billionaires, of those who attended university, 22% studied engineering 

vs 12% business. 19 of the top 100 made their fortunes through technology. 
• Of the top 15 CEOs in South Africa in 2014 only Sifiso Dabengwa of MTN (since 

resigned) and David Constable of SASOL are engineers. 
• 38% of South Africa’s CEOs are chartered accountants. 
• 16% of South Africa’s CEOs have an MBA. 
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National Scarce Skills List (2014) 

No. Occupational Title 
1 Electrical Engineer 
2 Civil Engineer 
3 Mechanical Engineer 
4 Quantity Surveyor 
5 Programme or project manager 
6 Finance Manager 

Physical and Engineering Science Technicians  
8 Industrial and Production Engineers 

Electrician 
10 Chemical Engineer 
11 Construction Project manager 
12 Mining Engineer 

Accountant (General) 
14 Energy Engineer 
15  Materials Engineer 
16 Electronics Engineer 
17 Metallurgical Engineer 
18 Medical Superintendent / Public health 

Telecommunications Engineers 
20 Energy Engineering Technologist 

Millwright 
22 Public health Physician 
23 Nursing Professional 
24 Registered Nurse (child and family health) 
25 General Medical Practitioner 

Veterinarian 
27 Industrial Pharmacist 

ICT Systems Analyst 
29 Geologist 

Hospital Pharmacist 
Boiler Maker 
Fitter and Turner 

33 Carpenter and Joiner 
Welder 

35 Environmental Engineers 
Retail Pharmacist 

 
There can be little doubt then that South Africa is critically under engineered and that engineering 
work as indicated by economic and social infrastructure budgets is hopelessly underfunded. 
Various studies have drawn a relationship between the number of engineers active in the 
economy to positive growth rates, job creation, cost-efficient and cost-effective service delivery, 
innovation and societal creativity.  
 
Here it must be emphasized that globally the leadership role of engineers in politics and big business 
is a growing phenomenon which is set to increase significantly during the current Fourth Industrial 
Revolution. 
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Thus, the Davos Convention (2016) noted: 

“Our lives are being shaken to the very core by technological change, with the Fourth 
Industrial Revolution transforming economies as never before. 

The unprecedented speed of change, as well as the breadth and depth of many radical 
changes unleashed by new digital, robotic and 3D technologies, is having major impacts on 
what we produce and do, how and where we do it and indeed how we earn a living. And 
while the transformation will proceed differently in advanced and developing parts of the 
world, no country or market will be spared from the tidal wave of change.”   

Jennifer Blanke, Forum’s Chief Economist 

“As a society, we are entering uncharted territory, a new world in which governments, 
business leaders, the scientific community and citizens need to work together to define the 
paths that direct these technologies at improving the human condition and minimizing the 
risks.” 

Marc Benioff 

“Two-thirds of the jobs lost will be in white-collar office functions, such as administration: 
roles that will be taken over by machines. Job gains won’t be evenly spread. Rather, areas of 
science, technology, engineering and maths will see the majority of new roles created: 
competition for talent in high-growth areas such as computing, mathematics, architecture 
and engineering, and other strategic and specialist roles will be fierce. 

If you are choosing your college degree today, STEM skills are a good bet.” 

Saadia Zahidi and Till Leopold 

AND 

A survey of Fortune 500 top CEOs indicated that:  

• 72% believe their company’s biggest challenge is the rapid pace of technological innovation 
• 66% believe that their company’s second biggest challenge is cyber security. 

 
 
South Africa requires urgent and innovative remedial action to address its engineering crisis. To this 
end it would obviously aid our cause where we to speak with a united voice. 
 

Our challenge as engineers and as ECSA is to: 

• Reclaim the space that engineers traditionally occupy in those public service portfolios that 
rely heavily on engineering skills to guarantee the public cost efficient and cost effective use 
of Tax-Rands. We need to advocate the position that in those technical portfolios of 
infrastructure investments and service delivery, management and administrative decision 
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making without a proper understanding of the field is a threat not only to our profession but 
to our economy.  

• Protect this space by restoring our Engineering Pipelines. Here we need to be ever mindful 
of the fact that engineering software has rendered many complex undertakings in design 
and management as routine. Such undertakings can increasingly be allocated to junior 
engineers under the supervision of professional engineers. Not only will this release more 
engineering skills into the system, it will also bring down costs associated with engineering 
services.   

• Extend our space to play a greater leadership role within business and the development of 
the South African economy. 

While it is clear that Voluntary Associations play a significant advocacy role to promote engineering 
professions and a public awareness of the contribution engineers make, ECSA is a Statutory Body 
and, as such, has both credibility within, and access to, government.  

Who better then to champion the future role of engineering to our government, SOEs, business and 
tertiary institutions than ECSA? The urgency of this mandate is evident from the World Economic 
Forum deliberations in Davos 2016 on the Future of Work, which concluded that the Fourth 
Industrial Revolution will increasingly result in job losses in most sectors with the clear exceptions of 
science, technology and engineering. International competition for talent in these high growth 
sectors will be fierce. Here it should be noted that even developed nations are experiencing a severe 
shortage of engineers. For example, Britain (37,000 p/a); Germany (36,000); and Sweden (50,000 by 
2030). 

We need then to urgently address the fact that engineers are under-represented in political and 
business leadership in South Africa. This has severe consequences, not only for how the profession is 
valued but, perhaps more importantly, puts the break on our potential contribution to the economic 
and social growth of our nation. 
 
ECSA membership is special. All members are highly educated and technologically skilled. This is 
unusual in a country where the public education system is out of sync with the skills and work 
demands associated with the current Fourth Industrial Revolution. Engineers and their 
representative institutions should be opinion leaders. We undoubtedly have the potential to develop 
a more powerful voice.  
 

Register with ECSA 
 

ECSA is a statutory body, a not-for-profit organisation dedicated to the regulation and advancement 
of the engineering profession in South Africa. We are a young and still evolving institution and 
members’ views are actively engaged to contribute towards our future growth and development. 
We are dedicated to the development of innovative support systems for our members and their 
associations in such a way that all our futures are not held captive to the past. To this objective we 
systematically support the transformation of our engineering sectors and their related industries.  
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• ECSA offers members and their voluntary associations a One Stop Shop of Engineering 
knowledge and excellence, fostering intellectual growth in the pursuit of best practice in the 
design and management of complex projects in an integrated way. 

• The Engineering Professions Act, no.46 of 2000, mandates ECSA to govern the accreditation 
and registration of engineers as well as the accreditation of institutions of education that 
teach engineering disciplines.  

• ECSA is a signatory to the Washington Accord, Sydney Accord and Dublin Accord. These 
Accords require ECSA to provide quality assurance, both academic and professional, in the 
registration of professional engineers, professional engineering technologists and 
professional engineering technicians. It is this quality assurance by ECSA that affords 
registered engineers, technologists and technicians a considerable degree of international 
job mobility. 

• Our government’s (and most governments) concern for PUBLIC SAFETY and PUBLIC 
WELFARE has resulted in several pieces of legislation that reserve work for accredited, 
registered professionals. E.g. the National Water Act, 36 of 1998, requires that engineers 
who undertake dam development work must be registered with ECSA. Both the Engineering 
Professions Act and the Council for the Built Environment Act, 43 of 2000, regulate the 
identification and the scope of work that can only be performed by registered persons.  

• ECSA is responsible for the drawing up and administration of a Code of Conduct for 
registered engineers. 

• ECSA, in consultation with its recognised Voluntary Associations, is required to review and 
publish the Annual Guideline Scope of Services and Tariff of Fees.  

• ECSA does recognise and consult with Voluntary Associations. We are currently reviewing 
the ECSA: Voluntary Association Framework of Recognition to facilitate a more meaningful 
dialogue between ECSA and Voluntary Associations towards the recognition of mutually 
beneficial objectives (separate presentation). 

To ensure and enhance the integrity of ECSA as guardian of the national professional engineering 
accreditation system, we must be prepared to review and renew our systems.  

In order to achieve this, we have conducted a countrywide consultation with members to outline 
ECSA’s New Registration System. In the process, we have noted many of your concerns and we can 
assure you that it is our intention to act on all legitimate concerns raised by members through their 
representative Stakeholder Associations. To this end we intend: 

* Restoring our Candidacy programme which is critical to South Africa securing 
appropriately qualified and capable young engineers; and 

* Strengthening our relationship with Public Entities that provide engineering services.  
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Restoring ECSA’s Candidacy Programme 
 

“Graduating Science, Engineering and Technology (SET) Students” is one of the key indicators used 
by the Presidency in its annual Development Indicators Report which is designed to track South 
Africa’s progress since 1994. Successive publications of this report indicate a significant shortage of 
skills in the engineering sector. In the 2012 report the then Minister in the Presidency, the late Hon. 
Collins Chabane, drew attention to Government’s concern that such skill shortages could hamper the 
role out and delivery of South Africa’s infrastructure program. In the most recently published 
Development Indicators (2015) it is noted that while “university enrolments and graduates have 
been increasing steadily since 2009…….. the target of 15,000 Engineering Sciences graduates  per 
annum by 2014 has not been met yet.” It is indeed regrettable that only a small percent (10-16) of 
students who register for an engineering degree actually complete their studies and that only a 
relatively small percent of graduates register with ECSA’s Candidacy Program. 

One reason for this is that, with few exceptions, the parastatals and corporate sector which 
historically provided systematic training, supervision and mentorship programs that meet ECSA’s 
registration requirements no longer provide this service. The unfortunate result is that young 
graduates are discouraged from completing the appropriate work experience requirement to 
register as engineers. 

The net result is that in South Africa one engineer serves more than 3000 people. This ratio 
compares very unfavourably with other developing nations such as Brazil (230), Australia (450), 
Malaysia (540) and Chile (680). The South African situation is further exacerbated by the fact that 
48% of engineers are located in Gauteng with only 10% and 4% located in KwaZulu- Natal and the 
Eastern Cape respectively.  

The skills shortage in the engineering sector is a worsening condition.  Thus the recently published  
Manpower South Africa ‘s Talent Shortage Survey notes that  skilled trades and engineers are the 
most difficult professions for companies to recruit and that this is having an adverse effect on 
business performance, reducing their productivity, competitiveness, innovation and overall ability to 
serve their clients. Further, it is abundantly clear from the World Economic Forum deliberations in 
Davos (2016) on the future of work that the Fourth Industrial Revolution will increasingly result in 
job losses in most sectors with the clear exceptions of science, technology and engineering sectors 
and that international competition for talent in these high growth sectors will be fierce. 

There can be little doubt then that South Africa is critically under-engineered. Various studies have 
drawn a relationship between the number of engineers active in the economy to positive growth 
rates, job creation, reduction in poverty, cost efficient and cost effective service delivery and societal 
creativity.  

It is clearly imperative that urgent and innovative remedial action is taken to address the 
engineering crisis in South Africa. 

One of ECSA’s contributions towards a lasting solution in securing increased numbers of capable 
young engineers with relevant work experience and the necessary project management skills to 
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meet the sustainable development goals of our government is to restore, review and renew our 
Candidacy Program. 

Indeed ECSA has a duty as the regulator of the engineering profession to create a policy framework, 
amongst others, which will lead to the definition of standards, processes and procedures for the 
development of academies for training and developing qualified engineers, technologists and 
technicians towards professional registration. The framework must include, inter alia, content of 
experiential, practical training and facilities with relevant and appropriate infrastructure for such 
training. The framework must further articulate processes and procedure that will inform validation 
of such experiential programmes as well as the licencing of such schools by ECSA. 

Currently ECSA develops policies, standards, processes and procedures for university programmes 
and their accreditation. To now extend ECSA’s oversight and accreditation to all workplace 
requirements to register as an engineer within three years of graduation will undoubtedly improve 
on the ad hoc opportunities that are currently on offer.   

Strengthening our relationship with public entities that provide engineering services 
 
Here it is important to acknowledge that ECSA’s work is shaped not only by its own regulatory 
environment but also by Public Policy Objectives enshrined in our Constitution and Bill of Rights. The 
South African Government has consciously used its purchasing power to achieve its policy objectives. 
Procurement procedures for public sector engineering work are also affected by sector charters 
where empowerment targets have been set (e.g. construction).  

 
In essence this should have resulted in a paradigm shift in the provision of engineering services. 
Understanding and acting upon the pro-poor and empowerment objectives which characterise this 
paradigm shift through innovative design and project management systems is a fundamental skill 
requirement for our modern public sector and indeed the private sector who are awarded 
government contracts. Social science and sustainable development lessons that have been learned 
over several decades do not always filter through to engineers who, as client representatives, must 
now manage such critical processes, outputs and outcomes (e.g. the E-Toll saga suggests that 
SANRAL followed the letter but not the spirit of the law in undertaking compulsory public 
consultation).  

There is a gap here that needs to be filled. ECSA intends establishing an Online Forum to share and 
steer thinking in development best practice that promotes the philosophy of holistic engineering. 

Over and above these initiatives we will continue to systematically advance the importance of 
Engineering in leadership, technological innovation, economic growth, productivity and service 
delivery. 
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