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DAY 1 
 
WELCOME AND PURPOSE OF THE MEETING – Ms Jansie Niehaus, Executive Director, NSTF 
 
Ms Niehaus welcomed the attendees to the discussion forum, which had beenorganised under the 
auspices of the Science Councils and Statutory Bodies membership sector of the NSTF, and in 
collaboration with the Water Research Commission (WRC).She expressed a special word of welcome 
to the SABC and media representatives who would play an integral role in promoting the awareness 
of good water management and the complexities surrounding the topic. 
 
The NSTF was established 21 years ago to oversee the restructuring of South Africa’s national 
science system and to ensure an integrated approach to science and technology.The NSTF 
comprises seven sectors, namely government, civil society, higher education, professional bodies, 
science councils and statutory bodies, business and state-owned enterprises.The vision of the NSTF 
is to see South Africa as a transformed country where science, engineering, technology (SET) and 
innovation contribute to a better quality of life for all South Africans through the promotion of SET and 
innovation to networks and stakeholders, engagement with relevant government departments around 
sector-related issues and lobbying government on all levels on behalf of stakeholders. 
 
South Africa is confronted with serious water challenges due to ageing water infrastructure, shifting 
demand patterns, and the inadequate supply of the resource. Moreover, the water sector is 
experiencing ongoing critical scarce skills shortages, which havea direct effect on achieving water and 
sanitation delivery, meeting compliance targets and implementing sustainable water resource 
management. 
 
Ms Niehaus reported that the WRC had implemented the Framework for Research, Education and 
Training in the Water Sector (FETWater) Business Plan. The business plan highlighted the lack of 
coordination of capacity building and training initiatives in the water sector, which had resulted in poor 
knowledge management, ineffective planning, duplication of effort and low return on investment. 
 
Ms Niehaus referred to the article ‘Creative engineering for the future’ by Dr Kourosh Kayvani, who 
stated that as the world became increasingly complex, ambiguous and volatile, creative and 
innovativedesign would need to underpin the way in which the problems facing humanity and the 
environment are framed and solved, and that engineering design would need to go beyond the 
understanding of technical specifications and applying these to new infrastructure.Engineers would 
need to become incubators of innovation in order to create unique solutions, as opposed to being 
supporters of design. 
 
Thesuccess of the National Development Plan (NDP) hinged on South Africa’s ability to strengthen its 
civil engineering qualifications to provide the necessary skills to implement a successful growth path 
for infrastructure. This would require the right education being offered to prospective civil engineers. 
 
The objectives of the discussion forum were to: 

 Facilitate exchanges and solution-driven deliberations around the topical issue of the water crisis 
in South Africa 

 Plan for future skills that would be needed in the water sector within the next ten to 20 years 

 Deliberate the shortage of scarce skills in the water sector by creating a platform for the research, 
development and innovation (RDI) community 

 Respond to and influence policy-makers in government and in sectors that were major water 
users, such as the agricultural, industrial and mining sectors and the business community. 
 

The anticipated outcomes of the discussion forum were: 

 To report with recommendations to the WRC, the Department of Water and Sanitation (DWS) and 
related government departmentson issues around water that would be pertinent to those 
departments 

 To suggest research topics to PhD students, the National Research Foundation (NRF) and the 
Department of Science and Technology (DST) 

 To report to all science councils, professional bodies and the Engineering Council of SA (ECSA) 
on recommendations regarding the unlocking of emerging skills 

http://comms.nstf-mail.com/servlet/link/375/14201/1116764/112244
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 To give recommendations on the promotion of research and development in new technologies 
and associated skills 

 To encourage innovation in the water sector through the Innovation Summit,the Technology 
Innovation Agency (TIA), the South African Bureau of Standards (SABS) Design Institute and the 
Institute for Inventors and Innovators 

 To publicise relevant career information to the youth and the public through media platforms 
 
The programme included breakaway sessions during the afternoon of Day 1, while Day 2 
addressedthe points raised during the breakaway sessions and identified concrete actions to be taken 
forward.  
 
STATE OF SOUTH AFRICA’S WATER RESEARCH – Dr Mandla Msibi, Group Executive: 
Innovation and Impact, Water Research Commission (WRC) 
 
The WRC comprises two divisions, namely Research and Development, and Innovation and Impact. 
The latter focuses on taking research outputs to application through the dissemination of knowledge 
and the testing and demonstrationof new innovations.Human capacity development in the water and 
science sectors would need to be developed whilst simultaneously addressing the three key 
challenges currently being faced in South Africa, namely poverty, unemployment and inequality. 
 
The four key strategy areas related to water were water use and water management, water resource 
management, water-linked ecosystems, and water utilisation in agriculture.The Lighthouse 
Programme identified new emerging areas that would requireR&D capacity, for example,water and big 
data and how the latterwould assist water management in South Africa.Other new areas were water 
scarcity and extreme weather events, water and the green economy, and water behaviours.The WRC 
supports innovative technologies and solutions to meet the current and future challenges for economic 
development and job creation in the water sector.It was envisaged that South African cities could have 
between 31% and 66% less water by 2050 and that it was imperative that the country realise the need 
for a new set of skills in water management and the need for this to be communicated to stakeholders. 
In this regard it was envisaged to involve journalism students in projects so that they could gain 
hands-on experience through working on projects. 
 
Dr Msibi reported that whilst structured funding had been provided for basic research, projects would 
need to be taken to a desktop and laboratory proven status before they could be marketed for 
implementation.Once in the marketplace, the challenge would be to prove to potential partners and 
stakeholders that the product would bea viable investment.A successful example was the desalination 
of seawater at a reasonable cost. 
 
The WRC had undertaken various innovative ways of disseminating knowledge, one of which 
wasthePremier Knowledge Hub where research outcomes on water-related issues worldwide could be 
integrated. From 2017, the Legacy Series would be introduced whereby books and documentaries 
would be retained for future reference.A Global Impact Series would be investigated to showcase 
fields in the water sector where South Africa believed it was a leader. Partnerships would be 
researched and implemented to speedup the deployment of new technologies and skills in the water 
sector. 
 
Innovationopportunities and the deployment of new technologies had emerged from the water sector, 
and South Africa would need to think differently about how it could ensure good quality water and 
address emerging technologies, not only in the water sector, but wherever water played a significant 
role. The WRC continually explores partnerships so that people couldcome together to share risks, 
realise mutual benefitsthrough intelligent water management, and solve water challenges. 
 
Ms Niehaus thanked Dr Msibi for his inspiring presentation and requested participants to support the 
WRC by providing feedback on activities and initiatives in water management that were being 
undertaken at the various institutions in South Africa. 
 
 



NSTF Discussion Forum: Skills Drought in the Water Sector 
 

 

3 
 

STATE OF SOUTH AFRICA’S WATER AND SKILLS– Mr Fikile Guma, Chief Director: Water 
Information Management, and Mr L Lekubu, Department of Water and Sanitation (DWS) 
 
The presentation covered the scope of the water sector; surveys and results on skills requirements in 
the sector; plans, projects and programmes that were being implemented; and progress and 
remaining challenges in the sector. 
 
The water issues currently facing South Africa were too complex for complacency.The DWS had in 
the past relied on engineering expertise, but the nature of water management had changed and water 
resources were now managed on the basis of catchment areas. Management had been taken to the 
lowest possible level, and this required a range of other skills to manage water resources effectively. 
 
The DWS has skills in community mobilisation, but issues such as economics and regulation require a 
different skills set from purely engineering or technological skills.Given the complexities of the water 
sector, the DWScould no longer afford to be a department consisting mainly of civil engineers who 
build dams and lay pipelines, and other skills would need to be considered.The National Water Act 
(NWA) indicated the various areas of responsibility of the DWS and covered issues such as water use 
authorisation and licensing, water use charges, the pricing strategy and property expropriation.These 
areas had proved to be extremely difficult to staff as they fell outside the scope of the work of a civil 
engineer.Eskom, Sasol and mines all needed water to be supplied at a minimum cost.There were 
communities that believed they were being discriminated against when advised to use borehole water 
instead of piped water from dams, and vandalism to infrastructure was rife. In an effort to curb this, 
negotiations were under way with partners and stakeholders at provincial and local government level 
regarding the management of systems, and alterations to waterworks were being undertaken. The 
required skills would include law, accountancy,and understanding how to interact with communities 
and entities in areas such as conflict management and trade-off negotiations. 
 
A countrywide skills audit for local government had been commissioned by Cabinet in 2008 to assess 
the critical and scarce skills and competencies within the water sector.Individual qualifications, levels 
of experience and competencies had been examined and evaluated. The result was that levels of 
competency had been found to be below the average benchmark.In an attempt to address this, 
regulations on the appointment and basic conditions of employment for senior managers had been 
introduced in January 2014.Remuneration packages payable to municipal managers and other levels 
were re-evaluated. Process controllers had been trained on the Green Drop and Blue Drop 
requirements.The DWS had furthermore released guidelines on a standard organogram for municipal 
water services authorities and water services providers. 
 
Mr Guma advised that the DWS employed approximately 4000 people, with engineering and scientific 
expertise making up about 35% of the total staff complement. However, many graduates with 
qualifications in engineering and technology remained unemployed, and the lack of internships, 
apprenticeships and mentoring programmes had exacerbated the problem.There were, however, 
opportunities for graduates to gain practical experience, for example, on desalination plants and 
possibly in fracking projects envisaged in the Karoo. 
 
The DWS had produced aprogress report on the implementation of Chapter 15 of the 2

nd
 National 

Water Resource Strategy (NWRS2).Partnerships from across the business, mining and private 
sectors had collaborated extensively, and Business Unity South Africa (BUSA) had committed to 
partneringin the implementation of a Water Re-use Strategy. The DWS and the Department of Mineral 
Resources, together with the Chamber of Mines,had agreed to participate in a variety of actions in the 
government programme on the management of acid mine drainage. This had led to the establishment 
of a mine water co-ordination body as a mechanism to address and manage acid mine drainage and 
mine-impacted water.A key thrust of the NWRS2 was proper management of the country’s water 
resources for sustainability using resource directed measures. The NWRS2was a commitment to the 
development and implementation of a partnership agreement with the private sector to specifically 
support identified areas of water quality management. The progress reportdetailed the progress made 
in addressing skills shortages in the water sector and the various programmes that were in place.The 
report could be accessedon the DWS website. 
 
The challenges included the lack of implementation of talent management and retention strategies in 
the public service;training programmes not responding to Chapter 15 of the NWRS2; thelack of 
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collaboration between the various sectors in coordinated skills planning, funding and monitoring 
mechanisms; the need to strengthen linkages between education and training institutions and places 
of work; the need forpublic water literacy; and the need for improved intergovernmental relations, 
sector collaboration and partnerships. 
 
The DWS Learning Academy had been established to ensure the long-term efficiency of the 
department (and of the water sector in general) through its technical and scarce skills development 
programme.The Academy focused on the provision of engineers, scientists, technologists and 
technicians and offered opportunitiesfor them to be exposed to real-time professional and valuable 
work experiences.Students gained scientific and engineering knowledge of infrastructure projects, but 
also benefited from on-site experience. 
 
The challenges included the lack of water and sanitation occupations registered on the Organising 
Framework for Occupations (OFO) code, the lack of practical workplace exposure for graduate 
trainees and learners to achieve professional registration and obtain qualifications; the lack of 
implementation of talent management strategies and retention strategies in the public service; the 
non-alignment to sector objectives with respect to training and capacity buildinginitiatives; 
andinadequate sector skills planning and implementation programmes. Important requirements to 
correct the current situation and to secure water security in South Africa include the internal mapping 
of role-players and the buy-in of the various parties. 
 
EXTENT OF SUPPORT FOR SKILLS GENERATION IN THE WATER SECTOR – Ms Nora Hanke, 
Manager: Water Sector, Energy and Water Sector Education Training Authority (EWSETA) 
 
EWSETA’s mandate is to managethe skills development needs of the energy and water sectors 
through strategic sector skills planning within theframework of the National Skills Development 
Strategy;to encourage skills development through learnership programmes funded through the 
payment of levies and grantsin terms of the Skills Development Levies Act; and to realise the 
objectives of employment creation and poverty alleviation. 
 
Post-school education and training qualifications in South Africa were rated according to the National 
Qualifications Framework (NQF).The minimum grade required for school leavers was Grade 9, after 
which learners could attend Technical and Vocational Education and Training (TVET) collegesor 
community colleges.Funding for TVET colleges (and in certain instances at university level) was 
obtained primarily through the various Sector Education and Training Authorities (SETAs)through the 
Skills Development Levy(SDL) and membership levies.In 2012, approximately three million young 
adults between the ages of 18 and 24 were not in an educational programme, and the majority of 
those that were, were predominantly in universities. 
 
EWSETA makes two types of grants, namely mandatory grants and discretionary grants.Eighty 
percent of discretionary grant funding is allocated to PIVOTAL learning (i.e. professional, vocational, 
technical and academic learning), whilst the remaining 20% is allocated to non-governmental 
organisations (NGOs), small, medium and micro enterprises (SMMEs), community-based 
organisations (CBOs) and trade unions. The funding is also allocated to adult education and training 
and supportingthe recognition of prior learning programme (where a person had worked in a field for 
more than ten years but did not have a formal education).These people would undertake a learning 
programme, be tested in the relevant field and subsequently obtain a qualification.A vast portionof the 
funding was applied to the development of curricula, qualifications and learning material. 
 
The SETAs had set targets not only for the funding of bursaries and internships, but also for the 
discretionary funds available to support companies in providing structured workplace experience to 
graduates.Calls for expressions of interest from SETAs were increasingly reflecting support for 
graduate internships or candidate programmes. 
 
EWSETA’s priority list of occupations and skills in the water sector shows that certain job titles in the 
water sector and the relevant codes listed in the Organising Framework for Occupations (OFO) arenot 
recognised, which impacts negatively on some students from a grants perspective. 
 
The top ten scarce skills for 2016/17 had been identified, namelyprogramme or project 
management;environmental engineering; water quality analysts; civil and electrical 
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engineering;electricians; solar power plant process controllers; water plant process controllers; and 
solar installers.Interventions planned by the SETA were the placement of trained learners for 
experiential learning, learnships, bursaries and apprenticeships.The identified disciplines were bound 
by the Standard Industrial Classification (SIC) codes, which were subject to legislation, and SETAs 
were required to report against these. Universities should be made aware of the SIC occupation 
codes, as their fields of study need to be linked to SETA and OFO codes. 
 
The challenges facing the EWSETA includelack of understanding of the system, lack of sector 
representative data(e.g. on national, provincial and municipal imperatives), lack of project 
implementation,lack of industry buy-in and budget constraints. 
 
Ms Hanke advised that EWSETA would be partnering with the National Business Initiative at a 
workshopin November 2016 to address various challengesand issues including those around cultural 
boundariesin the energy and water sector. Giving people their first work experience was crucial to the 
future success of employees. It is crucial for industry to take on learners and for all stakeholders in the 
water sector to work closely with EWSETA to provide the necessary skills in the water sector. 
 
SKILLS FOR THE FUTURE: ADAPTING TO WATER SCARCITY DUE TO CLIMATE CHANGE– Dr 
Kevin Winter, Lecturer: Environmental & Geographical Science, University of Cape Town (UCT) 
 
The World Economic Forum’s 2016 Global Risk Report identified climate change as the foremost 
threat. Climate change involves water as part of the water–food–energy nexus. 
 
Skills development in South Africa is at a crucial turning point.Decisions would be needed on whether 
the country would be in a position to continue providing the delivery of conventional disciplines as in 
the past, and whether universities would be able to provide the required skills for the futureif they 
maintain their current form of education.The engineering skills crisis could be attributed to a large 
number of engineers exiting the system due to the global demand for engineers, retirement, ageing of 
the current cohort of engineers, and emigration.Furthermore, large national infrastructure projects had 
seen engineers move from the public sector to the private sector,particularly into consulting 
engineering. 
 
South Africa is world renowned for is dam-building capabilities; however, the country was now in a 
situation where it could not afford to deal with the demand for and supply of dams.The increasing 
populationis outstripping water availability, and there is adeficit in the water supply.Affluent South 
African city households usebetween 40 000 and 60 000 litres of water per month, whereas residents 
of informal settlements consume less than 25 litres per day. This highlighted the mismanagement of 
the supply of water to all communities and emphasised the need for a drastic change in society’s 
behaviour in relation to water management in order to adapt to water scarcity. 
 
South African research showed that since 2010,there has been an emerging body of research on 
keywords such as sustainability, social, community, demand, integration, catchment, management, 
institutional, governance, planning, urban development, complexity and adaptation,whereas the key 
disciplines in the field of water had previously focused on topics such as treatment, chemistry, 
irrigation, sludge, industry and effluent.This had led learning institutions to find ways to work with a 
new set of disciplines and skills development in water research, innovation and management.The 
know-how of data collection hadchangedsignificantlydue to global technological progress.New areas 
included big data, the green economy and changing behaviours around water. Universities were 
building their own water-monitoring and electronic equipment; students were taking data and 
determining how to work with it; and many models were being used to better understand water quality 
alongside land uses that were generating flows. The development of skills in the management and 
leadership of science was challenged, however, as students werenot involved in the developmental 
agendas.Leadership training in water was currently producing very few champions to address the 
country’s water challenges. This would need to be addressed at school level in order to produce these 
attributes in the country. 
 
UCT has established the Franschhoek Water Hub at an abandoned wastewater treatment centre close 
to Franschhoek and next to a polluted river. The Franschhoek Water Hub is a new innovation, research, 
demonstration and training centre designed for the treatment of contaminated waterthat would inspire 
a new generation of leaders in water management in the context of rapid urbanisation and limited 
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financial resources. Whilst there were other similar projects around the globe, it would be the first of its 
kind to demonstrate state-of-the-art techniques and technologies suitable for the African context. It 
would connect multiple elements of the urban and regional water cycle and explore new options for 
the treatment of contaminated water, including the use of natural systems and bioprocesses. 
 
The aim isto restore rivers and to build the Water Hub into a multidisciplinary centre that could ultimately 
be used as a conference centre, as well as a base for educating and training students in the use of 
innovative tools, techniques and management.The site would includea sanitation system that was off 
the grid and solar powered.Sludge tanks would be activated and drying beds converted into eco-cells 
for treating polluted water. 
 
The Water Hub provides research advances in green technology, bio-technology and bio-mimicry for 
water treatment and management; a centre for demonstrating and testing the performance of 
innovative water technologies;and an accredited centre for training in the skills required for the 
installation, operation and management of emerging water treatment technologies.The Water Hub 
envisagesponds used not only for breeding fish, but also for chemical engineering students to extract 
resources from algae. 
 
It was also envisaged that private entrepreneurs would bring their technologies to the Water Hub for 
testing, and that universities would research and endorse the technologies.Campus homes would be 
built with different materials using technologies that were disseminated at workshops so that the 
workers could learn to build affordable homes that were off the grid. 
 
The demands for water dictate that appropriate skills require urgent attention in South Africa.Students 
need to be taken out of the classroom and placed into an environment such as the Water Hub where 
training is shifted from the merely cerebral to the practical. Universities might have to consider 
different learning methodsin future, and generating funding through‘satellite universities’.Investment in 
training centres that are research and knowledge driven is critical. Trainingwill need to be streamlined 
so that students do not complete their degree based on knowledge only, but also encompassing 
operational experience, which would bring excitement, inspiration and motivation to the new 
generation. 
 
Discussion 
 
Ms Hanke, EWSETA: It would be interesting to look at the practical input that EWSETA could make at 
the Water Hub. Is a trade test centre envisaged atthe Water Hub? 
 
Dr Winter, UCT:At this stage a trade test centre is not envisaged, but training on a practical level 
needs to be explored. This would provide the EWSETA with an opportunity to become involved. 
 
RESEARCH, EDUCATION AND TRAINING IN THE WATER SECTOR – Prof. Victor Wepener, 
Director: School of Biological Sciences, North-West University (NWU) 
 
Prof. Wepener reported that in 1972 in response to the need for the development of strategies and 
tools in the water sector, a hydrological research institute had been established at Roodeplaat Dam to 
address the assurance of water.Itsoon became evident that there was a skills shortagein the sector 
and that skills were being imported, primarily from the United Kingdom and Europe.When these 
imported skills later left the country, the drive was reborn to link skills requirements and capacity 
requirements together with the training of suitably qualified researchers at universities.It also became 
evident that there was a need to look at the current institutions that provided training in the water 
sector, particularly at integrated water resources management in South Africa. 
 
In 1999following an assessment and evaluation of theeducationandtrainingneedsandcapacitiesofthe 
then DepartmentofWater Affairs and Forestry (DWAF),the Framework for Research, Education and 
Training in the Water Sector (FETWater) programme wasestablished. This was supported by 
UNESCO, the World Meteorological Organisation and DWAF. Phases I and II of the FETWater 
programmehad been implemented, resulting in the formation and support of seven thematic areas. 
Earlier in 2016, the taughtmaster’s programme of the Resource Directed Measures Network was 
officially launched at NWU.Phase III of FETWater was currently underway with the aim of 
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achievingsustainability inthe water sector beyond 2017.FETWaterhad identifiedskills needs and 
existing capacityto train people in these skills. 
 
In parallel with FETWater, a number of tools had been developed in response to the requirements set 
by the National Water Act, particularly ways of collecting information to develop the ecological 
reserve.The Pongola floodplain was one of the earliest case studies of environmental flows after 
building a dam in order to ensure the flooding of pans. There had been severalmore recent studies to 
identify the different flows that would be required for the pans to be inundated with water in order to 
supply the surrounding communities with good quality water not only for consumption but also for 
agriculture.Over the past 15 years, the region had experienced prolonged drought, and in the past two 
years the DWS had not been able to allow any floodreleases. This hadelevated the floodplain to high-
risk status with regard to the ecosystem’s ability to maintain its provision of protein resources to 
surrounding communities.The challenge was that business on the floodplain was carrying on as usual 
despite the low flows.By comparison, the Nyamiti Pan in Ndumo Game Reserve hadreduced in size 
by approximately 15%but was still in a healthy state. 
 
Future management of water resources should not be based only on rational decision-making, but on 
post-normal science, namely decision-making in the face of uncertainty.There should be engagement 
not only with scientists but extended to internal and external peer communities in order to impart 
theknowledge and science of making good decisions. The ability of socio-ecological systems to 
persist and adaptis vital for South Africa’s water security.Stakeholders need to be taught the adaptive 
management approach to decision-making in order to deal with inherent uncertainty in complex and 
interactive social-ecological systems. 
 
Due to the current drought in South Africa, the country’s water needs have changed. This again 
highlights the lackof skills in the water sector and the need for a resilient and adaptive management 
approach.In the past, DWS made long-term investments in water resource management, researchers 
and educators. There is now a need to restructure the relationship between research and 
education/training. In this regard, new initiatives such as the Water Hub in Franschhoekshould be 
investigated and implemented in collaboration with academic institutions and science councils.South 
Africa has produced internationally recognised frameworks for conducting science and has developed 
science tools, but these would need to be packaged differently to make a meaningful contribution to 
address the water skills shortage in South Africa.The importance of water availability would need to be 
impressed on society as a whole in order to redefine its thinking and consider how to implement the 
re-use of wastewater.Jobs in the water sector pipeline need to beidentified and recognised, and 
funding for hubs and bursaries at facilities such as the Water Hub perhaps needs tobe ringfenced by 
organisations such as the WRC. 
 
WRAP-UP OF THE MORNING’S PROCEEDINGS: QUESTIONS/RESPONSES 
 
Ms Niehaus thanked the speakers for their presentations, which were followed by breakaway 
sessions.Participantswere requested to summarise their recommendations arising from the 
breakaway sessions for submission to relevant stakeholders in the water sector. 
 
DAY 2 
 
PLENARY PRESENTATION: MAIN ISSUES IN SKILLS AND WATER – Mr Dhesigen Naidoo, 
CEO, Water Research Commission (WRC) 
 
Mr Naidoo reported that the WRC continuously addresses the challenge of building the vanguard of 
the country’s future water security. South Africa does not have a water shortage but a conservation 
problem.South Africa is the 30th most water-stressed countryin the world, and the WRC is central to 
providing guidance on how to respond to challenges such as wastewater beneficiation, recovery and 
re-use. 
 
There are indications that South Africa isemerging from the current drought and the El Niño cycle, but 
this does not mean that the water scarcity scenario would be relieved. The drought had highlighted 
the need to increase levels of water security in the country.For the last six years, the World Economic 
Forum’s annual global risk register had reflected water as one of the top five risk factors facing the 
global economy. Water was key to the success of industry, and investment houses hadstarted looking 
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at water and resource scarcity.The year 2015 had been the hottest year on record for the last 200 
years.South Africa had lived through the drought with great difficulty; citizens had felt the impact on 
the economy, and food security had proved problematic.After being a food exporter for decades, 
South Africa had been forced to import staple foods. The country had experienced severe water 
shortages; water had to be trucked into smaller towns; and massive areas of destabilisation had 
occurred.Agriculture, which was a path to economic development and employment,had shown the 
biggest global increase in water use, but domestic and industry use had also increased. 
 
South Africa had aligned itself to the National Development Plan (NDP) and the United Nations 
Sustainable Development Goals (SDGs) and hadcommitted itself to eradicating poverty within the 
next 15 years (by 2030).Goal 6 of the SDGs states that people should have universal access to clean 
and safe water and improved sanitation access for all. This highlights the need to do different things, 
as well as to do the things we currently do differently. 
 
South Africa would be seeing a number of new inventions to save water. Thereare a number of game-
changers on the agenda in the South African water sector, one of which is new sanitation.This 
technology would see the country moving away from sewer systems to dry sanitation systems, which 
would release wastewater back into the system. The initiatives included the installation of purple pipes 
alongside the normal pipe system for recycling up to 80% of water in households;and a low-flush toilet 
system that would use an average of half a litreper flush, which would be installed in 22 000 schools in 
the Eastern Cape over the next year.Bio-digestersystems, which enable the generation of energy, are 
already often combined with sewage disposal systems.Another invention was the Arumloo flush, 
which would enable flush capacity of less than half a litre per flush. 
 
Relationships had been built with various organisations in the global water sector, including the Bill 
and Melinda Gates Foundation.The foundation was made up of 40 institutions and operated primarily 
in the United States, South Africa, India and China. It was currently undertaking the Reinvent the 
Toilet Challenge; the systemwould safely remove germs from human waste and recover valuable 
resources such as energy and clean water.The system operated ‘off the grid’ without connections to 
water, sewerage or electrical lines and would promote sustainable and financially profitable sanitation 
services. 
 
The water treatment systems in South Africaare of poor design and overloaded. They therefore work 
at lower efficiencies and consume more energy than is necessary.The future of wastewater treatment 
is to move to decentralised systems. Decentralised wastewater treatment would have the potential to 
provide sanitation that meets the criteria for sustainable water management in a manner that is less 
resource intensive and more cost effective. This would facilitate waterre-use and nutrient recovery, 
and could potentially reduce the ecological risks of wastewater system failure and community health 
issues. One of the major benefits of a decentralised sewage system is that there is no large and 
expensive infrastructure to repair.Going beyond the water balance, water and energy are inextricably 
linked. The goal is to have efficiently decentralised systems that operate at zero energy with zero 
carbon emissions. 
 
Mr Naidoo reported that the target was to recycle more than 80% of household water through 
wastewater treatment technologies by 2100.The WRC and its network possess the knowledge of 
cutting-edge technologies used around the world and the benchmarksforthe efficienciesof such 
technologies.South Africa’swater administration system had been acclaimed as one of the world’s 
best with respect to irrigation management. South Africa has the means to fundamentally change the 
way in which water is managed and to address water security issues. 
 
Data gathered in 2014 from 132 municipalities throughout South Africa, representing over 75% of the 
total volume of municipal water supply, had shown that the level of non-revenue water estimated for 
the country as a whole was almost 37%, of which 25% was considered to be lost through physical 
leakage.Metros and small towns hadjoined the municipal benchmarking initiative of the WRCand the 
South African Local Government Association (SALGA) to reduce the non-revenue water 
percentage.South Africa is rated as the30th most dry country in the world. Whereas the world average 
water use was 177 litres per person per day, South Africa reported water usage of 235 litres per 
person per day. Every South African citizen would have to undergo a change of mindset in order to 
save water and to appreciate the scarcity of the resource. 
 



NSTF Discussion Forum: Skills Drought in the Water Sector 
 

 

9 
 

In order to have access to clean water and sanitation by 2030, the countrywould need to have good 
bulk infrastructure, reliable reticulation systems and innovative regulatory frameworks.This would 
require that sound demand management practices were put in place to build the water sector and 
would result in enterprise development, especially in the SMME environment. A range of new 
technologies were available for desalination. The WRC together with the Trans-Caledon Tunnel 
Authority would be demonstrating five new desalination techniques at scale to deal with acid mine 
water and ‘brak’ water as an alternative to reverse osmosis. 
 
New skills would be needed in the South African water sector not only to address safe and clean 
water but also food security.South Africa couldeither continue doingwhat was done in the past,or 
embrace new inventions and innovative solutions, develop the required skills baseand have sufficient 
water for the country’s needs. 
 
PLENARY PRESENTATION: SKILLS FOR INNOVATION – Prof. Albert van Niekerk, Ngululu 
Technologies (Pty) Ltd 
 
The technological, strategic and commercial worlds in the water sector would need to be brought 
together in order to address the changing nature of technology,and technical entrepreneurship and 
skills in the country.The Technology Innovation Agency (TIA) had developed a technology business 
incubator comprising five functions, namely the technology incubator, project management, corporate 
governance, business development and financial engineering. The initiative included an accredited 
qualification, namely the master’s programme in Technology and Innovation Management. This 
master’s programme was a world first and would commence in January 2017. 
 
The need had been identified in South Africa to establish sustainable businesses that contribute to a 
healthy economy. Technology without strategy is meaningless.The intellectual property portfolio was 
not controlled by technological products and processes but encompassed business models(for which 
applied mathematics was required) to transform these processes into strategic capabilities.In South 
Africa,92% of all entrepreneurs fail in their first year of business activity, which highlightsthe need to 
teach people to transform essential processes into strategic capabilities. 
 
The degree of innovation in business modelling could be improved by employing innovation strategies 
that would be directly related to capability.The technology and applied learning method implemented 
by TIA covered levels one to four of the FETWater model and was the future to the success of skills 
training in the country.Students underwent testing for their capabilities and potential, after which TIA 
would design the content of the student’s education.Applications would be made to stakeholders for 
funding for the students.The model had been accredited by the Department of Higher Education and 
Training (DHET), and collaboration agreements had been established with universities in Germany 
and Russia.The qualifications were certified and registered in terms of the requirements of the Council 
on Higher Education (CHE), and credits were granted according to the NQF levels. 
 
One of TIA’s partnership associations is a project management company called ProjectLink, whichhad 
been appointed as the project management team for a desalination plant at which new technology 
was to be applied as an alternative to reverse osmosis.It was envisaged that the plant would create 
15 000 new jobs atvarious education levels. This would contribute to skills upliftment, capacity 
building, poverty alleviation, and the enhancement of dignity. 
 
NEW INNOVATION: SOLAR WATER PURIFICATION – Dr E Horvath, Scientist, École 
Polytechnique Fédérale de Lausanne, Switzerland 
 
Dr Horvath noted that there was a lack of solar water purification skills throughout the world.He gave a 
brief outline of the layout of the laboratory facility and reported that various projects were being 
undertaken to clean water with light using nanotechnology in the water treatment process from source 
to consumer.In an attempt to rid water of microbiological and chemical contaminants, various 
technologies were applied in the research.The physical processes addressed the filtration, 
sedimentation and distillation of water, whilst biological and chemical processes addressed the 
treatment,using slow sand filters, biologically active carbons, flocculation, chlorination and 
ozone.Electromagnetic radiation wasaddressed through the inclusion of germicidal UV irradiation. 
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Water is an expensive resource, but access to clean water and sanitation is a human right.More than 
600 million people rely on unimproved resources, which include surface water.Globally at least 1.3 
billion people use contaminated drinking sourcesthrough which diseases aretransmitted. Disease had 
been estimated to cause half a million deaths annually due to diarrhoea.It was estimated that by 2025, 
half the world’s population would be living in water-stressed areas. 
 
Existing solutions to the purification of water included solar-cell powered electric water purifiers, but 
these required maintenance, for which engineers were essential.The Swiss laboratory had produced 
the Swoxid technology (subject to patent approval) which was a through-flow photo-catalyticsolar-
thermal water and air purifier prototype that, unlike conventional water and air purification methods,did 
not require electricity or dosage of disinfecting chemical compounds. The potential applications of this 
technology were related to public health and disease prevention, next-generation indoor air-
conditioning in buildings and vehicles, and sustainable drinking water and wastewater management.  
 
Various technical barriers impeded the commercialisation of water purification,includinginsufficient 
activity under visible light, the immobilisation of the support structure, mechanical wear and stability, 
toxicity, product lifetime and cost.The Swiss laboratory was attempting to determine whether water 
from wastewater plants could be optimally cleansed using light cleaning technology.The use of UV 
light and the Swoxid technology had proved to be more efficient than UV light alone, but the 
technology would still have to be patented and approved for use and was therefore not yet available 
for purchase.A solar-thermal water purification system used no chemicals and no electricity and could 
prove invaluable in solving the problem of a safe and clean water supply in South Africa, particularly in 
rural areas.  
 
The product wouldbe showcased in South Africa for the first time at the forthcoming Innovation 
Summit. 
 
DESPOLIATION OF WATER RESOURCE SYSTEMS: IMPLICATIONS FOR WATER SECURITY –
Dr Shingirirai Savious Mutanga, Senior Research Specialist, Human Sciences Research 
Council (HSRC) 
 
A huge challenge facing the South African water sector was the millions of litres of water that were 
wasted and lost due to poor and dilapidated infrastructure,the lack of water savvy in households and 
the plundering of water resources in river systems.These problems highlighted the need for a game-
changer in water intellectuality to ensure future water security in South Africa. 
 
The United Nations Sustainable Development Goals (SDGs) and the National Development Plan 
(NDP) envisage poverty eradication by 2030, but water and energy are pivotal to attaining these 
goals. This highlighted the skills shortages in these areas.Strong leadership, effective government and 
active citizenry are key to driving the NDP goals to ensure water and energy security. The continental 
developmental agenda, Agenda 2063,callsfor all segments of society to work together to build a 
prosperous and united Africa based on shared values and a common destinyfor Africa to become a 
strong, united and influential global player and partner.In order to achieve this, the availability of clean 
and safe water would need to be addressed.Water contributes to the economy and job creation and 
would therefore need to be efficiently and effectively managed for equitable and sustainable growth 
and development. 
 
In order to execute the goals of both the NDP and Agenda 2063, it is essential to establish institutional 
arrangements, secure financing for the water sector, establish appropriate monitoring and information 
management systems, undertake research and innovation for new technology, and address skills and 
capacity building within the water sector. 
 
In Africa and South Africa, eight major river basins are under threat due to the establishment of both 
authorised and informal activities including waste disposal, farming, deforestation and construction. 
Mining and industries had affected wildlife, wetlands, human and animal life and river quality.Point 
sources of pollution occur when pollutants are emitted directly into the water body from residential 
homes (septic tanks), industrial sewage, municipal sites and wastewater pipes.Non-point sources 
deliver pollutants indirectly through pollution from urban run-off, for example, whichis more difficult to 
control as the actual source is not easily identified.  
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In order to identify the extent of the challenges in water security, research and development would 
need to advance beyond diagnostic responses to sustainable responses. Integrated and 
transdisciplinary approaches would have to be advanced and enhanced. Technological innovation 
would have to be developed, deployed and diffused. Skills would need to be developed with the focus 
on engineering, management, socio-economic and artisan skills. Stakeholder involvement would be 
crucial for the future sustainability of the continent’s water resources. 
 
TRACK A REPORT-BACK: UNLOCKING EMERGING SKILLS THROUGH MENTORING AND 
DEVELOPMENT PROGRAMMES (Rapporteur: MrNirdesh Singh) 
 
Track A had three presentations: 

 The path to professionalisation: engineers and technologists, and workplace experience (Mr Bob 
Pullen, Consulting Engineer and Past President of the South African Academy of Engineering) 

 Unlocking emerging skills through mentoring and development programmes (Ms Shanna 
Nienaber, Programme Manager: National Water RDI Roadmap, Water Institute of Southern 
Africa) 

 What happens when the youth work on youth development? (Dr TJ Barnard, Director: Water and 
Health Research Centre, University of Johannesburg) 

 
In order to address the skills drought in the water sector, three critical questions would need to be 
addressed: 

 What skills are required in the water sector? 

 Where would these skills be found?  

 How would these skills be developed? 
 
There was insufficient vision in describing the skills required in the water sector. Graduates who 
emerged from universities and colleges were not finding employment. There was also a need for 
talent management and retention in the industry.Investment in research and knowledge-driven training 
centres had been identified as a need. Training needs should be shifted from the cerebral to the 
practical.The issue of the shortage of engineers was exacerbated by the limited registrations and 
graduates in the two important categories of civil engineers and civil engineering technologists. The 
major challenge in the training of engineering professionals was the lack of suitable placement at 
workplaces for experiential training. 
 
The water sector was extremely diverse and multidisciplinary and would therefore require a number of 
different skills such as engineers, scientists, hydrologists, ecologists and project managers.These 
skills were found at colleges and universities, but there was very limited focus on artisans and 
crafters.Research had shown that there was an increasing gap between registered and experienced 
professionals and the young group graduating through universities and universities of technology. The 
development pipeline commenced with good mathematics and science results at school and 
continued with the lifelong need for the professional development of experts. The panel had found that 
there was a greater need for career guidance to promote water sector qualifications and careers at 
high school and matriculation level, and through science expos and competitions. Youngsters required 
education, experience and expertise in order for them to develop themselves and for industry to build 
its capacity. 
 
A need had been identified to reinstitute the structured training of the past, along with mentoring and 
coaching, in order to develop a new cadre of built environment professionals andartisans. The 
development of built environment graduates to the point of registration had been identified as a 
national priority, but this would require targets, policy and funding.There was a need for graduate 
development programmes that would provide practical experience. It had been realised that structured 
workplace-based learning was critical for the development of professions and occupations. 
 
Previously when there had been a normal age distribution of professionals from the most senior down 
to graduate level, the hierarchy was such that each age group supported the development of those 
immediately junior to them.Today, that was not the case, as mentorship was primarily undertaken by 
senior people who sometimes were loath totransfer their knowledge to the newer and younger 
generation. This posed the question of whether there were sufficient mentors available. 
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Dr Barnard had spoken about the Young Water Professionals Programme (YWPP) that provided 
mentors from industry and gave career guidance. The YWPP focused on bringing people working in 
or interested in the water sector together and provided mentors from the industry and career guidance 
to students. It gave young professionals the opportunity to attend conferences, and to present and 
publish their work. 
 
Discussions would need to take place between educational institutions and industry to determine 
which qualifications would be specific to the water sector (e.g. hydrology).Addressing the needs would 
require qualified lecturers and teachers in the relevant fields.New skills would have to be defined and 
short courses on good practice and guidelines could be run for government. There would be cost 
implications, and funding would need to be sourced. 
 
Government projectscould provide opportunities to utilise the skills pool of graduates and expose 
them to practical experience, which would assist their growth into professionals through mentorship 
programmes. 
 
Registration with professional institutions such as the Engineering Council of South Africa (ECSA) and 
the Water Institute of South Africa (WISA) should be promoted. This would enable young 
professionals to obtain their continuing professional development (CPD) points. 
 
Discussion 
 
Mr Govender, Eskom: There are two further suggestions: 

 The work of the Young Water Professionals Programme should look at integrating with other 
youth structures such as the National Youth Commission so as to influence other structures to 
also address the needs of the water sector. 

 We do not have much time given the issues around water, and we need to tackle the problems as 
soon as possible. 

 
Dr Winter:Currently there is a ban on appointing lecturers who are not black South Africans.I fought 
to get a white South African appointed for a short-term contract post in the wastewater treatment 
sector.After two worldwide searches, only one suitable lecturer was found but he is not a black South 
African.There is considerable pressure on universities to transform, and I appreciate the reasons. We 
can therefore not glibly recommend employing lecturers.The biggest problem in the pipeline for 
transformation is that black South African graduates are very competitive in the market place and it is 
difficult to persuade them to continue to a postgraduate degree.The need for transformationmust be 
one of the main recommendations. 
 
Mr Lekubu, DWS:The water sector is facing a very competitive environment.Many of the registered 
engineers and scientists in the water sector work in consulting.We need to use registered people from 
the private sector to transfer skills and offer mentorship. Partnerships in training and mentorship 
programmes need to be established, and professional bodies could assist to this end. 
 
Dr Esper Jacobeth Ncube, Rand Water:I wish to make several comments: 

 The skills audit undertaken by the DWS should be shared to show which critical skills are needed 
for the water sector. 

 I do not agree that the necessary skills are found in the universities.Universities produce 
knowledge and graduates, whereas skills are obtained from various workplaces. 

 It was recommended that in order to solve the skills problems, the curricula both at matriculation 
and higher education levels should be reviewed to respond to the current needs.It should be 
noted that industry (including water service providers) is running development programmes. 

 
Ms Ashpole, South African Institution of Civil Engineering (SAICE):We did a brief 
reconnaissance of the programmes on offer at TVET colleges.In the civil engineering 
industry,students with an N6 certificate are appointed at labourer level by civil engineering and big 
construction companies.They do not receive anycredit for having an N6 certificate.This is an injustice, 
as many families go hungry to finance students’ participation in the programme and completion of the 
six modules, but the students are not trained appropriately.Industry’s position is that they have to re-
train the students and cannot appoint them at any level other than labourer. This should perhaps be 
another point of discussion.I have visited three of these so-called TVET colleges and found them in 
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crowded and dilapidated buildings without any facilities or equipment, despite being registered 
institutions. 
 
Unknown speaker:I would like to add to what Ms Ashpole said.The middlesector of the national 
education system should providetechnicians and artisans, while universities provide engineers and 
other professionals. The poor state of many of the TVET colleges needs to be brought to the attention 
of DHET.Learners who emerge from TVET institutions with an N6 struggle to find employmentand 
build their own capacity.Despite having a certificate or diploma, they are treated as general 
workers.South Africa cannot afford to continue importing skills, especially those that can be developed 
in the country.Skills that cannot be developed in the country can be imported, but we have to look 
within national borders first. 
 
Ms Ashpole, SAICE:I would like to add that TVET colleges issue certificates, but the word ‘diploma’ 
appears on them.The students regard themselves as civil engineers, as this is what they are told 
when they study.At universities of technology (UoTs), students complete a two-year theoretical course 
followed by one year of experiential training.There are currently thousands of students sitting at home 
because industry is not willing to employ them for one year.Some of them are willing to work for 
nothing.South Africa is crying out for scarce skills, yet thousands of students are waiting for one year 
of training to get their National Diploma.Whereas TVET colleges produce artisans, the UoT students 
will become technicians, many of whom will study for an additional year to become a technologist. 
 
Prof. van Niekerk, Ngululu Technologies (Pty) Ltd:The problem could be solved through the 
introduction by TIA in January 2017 of the Applied Learning Paths.Participants will study on theirown 
project and gain a qualification ranging fromTVET to postgraduate level, depending on their own 
choice.The students could use the qualification to find employment or establish their own 
business.This is made possible by linking technology, which is the main driver for TIA.Big players 
need to buyinto the programme, and the regulatory documentation would have to be in place.I agree 
that the purpose of universities is not to develop skills but knowledge, whereas experience and skills 
are gained in industry. 
 
Ms Ashpole, SAICE (response to Prof. van Niekerk):We have a national problem and we must find 
strategies to intervene and to address the gap appropriately. I do not believe that the TIA initiative will 
fully address the issues. 
 
Mrs Andrews, DWS Learning Academy:TheDWS runs competitions,and awards27 bursaries 
annually to the winners.There are three different competitions, and the winner from each province is 
granted a bursary by the department. The DWS admits approximately 30 graduates twice a year into 
the department’s mentoring programme, and a mentor is assigned to each graduate.The department 
currently has over 70 candidate engineers, over 80 candidate engineering technicians and over 80 
candidate scientistsin the graduate programme. The DWS has had over 250 graduates go throughthe 
programme.Five professional engineers, and approximately 30 scientists and 60 engineering 
technicians have been qualified.The department is thus doing very well in that regard. 
 
Recommendations: 

 Transformation would need to form part of the discussion of how to address the skills shortages in 
the water sector. 

 Feedback to professional bodiesis essential, especially with regard to identifying mentors. 

 The necessary skills that are not found in universities would need to be trained. 

 Curricula need to be amended, andthis should be the subject of further discussion. 

 Regulations would need to be put in place for the recognition of student qualifications at TVET 
colleges,and TVET colleges would need to become involved with TIA. 

 Opportunities in the water sector should be addressed with the DWS. 
 
TRACK B REPORT BACK: OUR FUTURE SKILLS REQUIREMENTS: ENSURING INNOVATION 
SOLUTIONS (Rapporteur: Ms Jansie Niehaus) 
 
Track B had three presentations: 

 Material sciences and smart-skills interventions (Dr Marius Claassen,Principal Scientist and 
Research Group Leader, CSIR) 
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 Recent advances in nanotechnology for the water sector (Dr Keneiloe Sikhwivhilu,Principal 
Scientist: Nanotechnology Innovation Centre, Mintek) 

 Industrial and systems engineering skills (Dr Henk van Tonder, Council Member and Director, 
SAIIE [Industrial Engineering]) 

  
Dr Claassen had reported that addressing the problems of skills in the water sector was not only a 
question of putting structures in place and finding smart skills.He presented various models, one of 
which dealt with complexities as scenarios for decision-making paradigms and the extent to which 
paradigms could deal with complexity, compared to the extent to which they could deal with sensitivity 
to sustainability. Dr Claassen had considered the complexity required in both ordered and unordered 
situations and reached the conclusion that a whole spectrum of skillswas required in both situations 
and should include tertiary education qualifications and experience. The typical project team should 
comprise many diverse specialists to address socio-economic activities that would impact on water 
resources,which in turn would benefitthe socio-economic activities. 
 
The country would need skills as quickly as possible, but it is necessary to invest time in skills 
production, especially in the sciences, and qualified skills would therefore not be immediately 
available.Skills would need to be linked in transdisciplinary teams in order for people to work in a 
collaborative environment. People would need space and time to explore and grow, as there is no 
substitute for experience. 
 
With regard to innovation, companies commonly undervalue and under-invest in the human aspects of 
innovation.Innovation is hindered by classic traps such as: strategy mistakes where the hurdles are 
too high or the scope too narrow;process mistakes with the controls being too tight; structure mistakes 
such as poor connections between greenfield projects and main business activities, as well as culture 
clashes; or skills mistakes that entail weak leadership, and poor communication and collaboration. 
 
Dr Sikhwivhilu had pointed out that nanotechnology is multidisciplinary, with research teams from 
various disciplines including physics, chemistry, biology and medicine.Nanotechnology could be used 
to remove pollutants from water that could not be removed using conventional means.Nanotechnology 
is more effective and consumesless energy than conventional filtration membranes when used 
fordesalinationor treating acid mine drainage.Nanotechnology could be used in theantibacterial 
coatings of water storage and transport containers to prevent contamination.Nanotechnology would 
allow for the decentralisation of water treatment and supply; it could be incorporated in improving 
existing technologies and could reduce the energy requirements and high costs associated with 
membrane technology.One of the main advantages of nanotechnology is that it could be applied on 
any scale, from household to bulk water. 
 
Dr van Tonder had reported that industrial engineers (IEs) are generalists and therefore do not belong 
in any other branch of engineering.Industrial and systems engineering cover the design, improvement 
and installation of integrated systems comprising people, materials, information, equipment and 
energy.It draws upon specialised knowledge and skills in the mathematical, physical, and social 
sciences, together with the principles and methods of engineering analysis and design, in order to 
specify, predict and evaluate the results to be obtained from such systems. IEsarethus responsible for 
the optimal design, implementation, integration, operation, improvement and management of high-
level systems.  
 
IEis recognisedas eighth on the DHET’s list of scarce skills.IEs design intelligent systems and are 
mostly found in the manufacturing industry, followed by the finance sector.Approximately 1% of IEs 
are found in the South African water sector.The top employers of IEs in South Africa are Sasol and 
Transnet, followed by Eskom.Many IEs are involved in logistics, and a substantial group is engaged in 
research.The employment of industrial engineers and technicians in the water sector would assist with 
systems development and support, the optimisation of processes and procedures, project planning, 
and management and facilities planning. 
 
The way forward for industrial engineering would be to promote IE to the water sector and vice 
versa.Vocational training for candidate industrial engineers and technicians is assisted by SAIIE’s 
placing of candidates.Organisations would need to be educated to rethink their engineering 
requirements, which to date had mainly covered the mainstream engineering disciplines. Financial 
support would be required for IE students.Job descriptions would need to be more descriptive in order 
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to attractindustrial engineers and technicians, and IEs would need to be placedin industry for practical 
training.Research topics would need to be identified for water IE students, as had been done in the 
logistics industry. 
 
Conclusions 

 Students should know how to deal with complexity. Such knowledge isbest gained through 
experience. 

 In-depth specialisation is the best form of specialisation;transdisciplinary skills are important and 
require space to grow and explore. Guidance is required in developing innovation skills.  

 Nanotechnologyis a cutting edge field in research and has huge potential for the water sector. It 
should be supported, and postgraduate students should be involved as it requires a variety of 
disciplines, including innovation. 

 Students should be made aware of industrial engineering as a career, and the profession should 
be promoted to sectors (including the water sector) that are not making sufficient use of the 
advantages this field offers.IE involves a valuable skills set for the future, particularly in the design 
of robotic and IT systems. Financial support would be required for professional opportunities for IE 
students. 

 
Recommendations 

 The DHET and the DST must be made aware of the need for more postgraduate students and 
scientists in a variety of fields. 

 Student training and mentorships should be pursued with research institutions.It was suggested 
that a training session be held with research institutions to share their structures with regard to 
mentorship. 

 The DST and DWS should vigorously support research in nanotechnology, as this has huge 
potential for the water sector given its potential to address water issues and to draw 
postgraduates into multidisciplinary teams with an innovation focus,so as to develop their skills for 
the future and to immerse them in practice. 

 The DST and DWS should support the training and recruitment of industrial engineers in the water 
sector. 

 
Discussion 
 
Mr Reinders, ARC:Agricultural and other engineers are involved in the work undertaken at the 
ARC.Of the 15 000 registered professional engineers in South Africa, only 210 are registered as 
agricultural engineers, only 30 of whom are employed in the water sector.The WRC has highlighted 
the major shortage of skills.Currently only the University of KwaZulu-Natal (UKZN) trains agricultural 
engineers; Stellenbosch University closed its agricultural engineering programme in 1978 and the 
University of Pretoria (UP) in 2004. There is thus a huge shortage in terms of education and 
experience in agricultural engineering.South African water-related technologies are recognised 
worldwide; South Africa has been a member of the South African International Commission on 
Irrigation and Drainage since 1992 and has won seven international awards for water technology.This 
shows that South Africa is at the forefront of water technology, but more people are needed in the 
field. 
 
Mr Niehaus, NSTF:This point echoes the presentation by Dhesigen Naidoo in which he 
recommended that water, energy and food should be regarded as interconnected issues and 
emphasised that skills are equally critical in all three sectors. 
 
Ms Moonsamy, TIA:TIA recently implemented the Foresight and Technological Innovation 
Programme together with Stanford University in order to train innovation leaders.TIA has partnered 
with the National School of Government to consider training a group of trainers that would run the 
programme on behalf of TIA.Candidates would need to be identified at master’s level.To grow the 
innovation pipeline, IA has promoted knowledge in development for commercialisation by developing 
and perfecting technologies.TIA recently launched a programme in curriculum development for critical 
skills from primary to high school, at the level of universities of technology and for 
entrepreneurship.For the past four years, TIA hasfocused on innovation entrepreneurship 
programmes with biotechnologists and engineers.One of the activities of the programme was 
attending the University of Basel to learn advanced entrepreneurship skills.TIA will be an invited 
speaker at the forthcomingSouth African Technology Network Conference on 12 to 14 October 2016, 
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the theme of which will be ‘Partnerships for Innovation and Development. Universities of technology 
are welcome to approach TIA with their innovations for all sectors. This is an opportune moment for 
innovation, particularly for the water sector.TIA considers support for both high-tech and low-tech 
innovations. 
 
Ms Niehaus, NSTF:Is TIA’s curriculum available? 
 
Ms Moonsamy, TIA:TIA will be launching an online platform called Skills Book on which the 
curriculum will be available.TIA will inform the NSTF when it is available. 
 
Ms Niehaus, NSTF:The NSTFwill then mention TIA’s curriculum in its newsletter and provide a link 
from the NSTF website.Track B dealt with some future skills needs, but it is difficult to consider what 
will be necessary in the future as it is unknown.We have many clues from the current situation, but 
much more needs to be done.Curricula at universities and colleges might consider recommendations 
about building critical skills into them, such as innovation skills or dealing with complexity. 
 
Dr Winter, UCT:It is wrong to think that all the identified problems could be solved at universities. 
Taught master’s programmes would present an opportunity to some extent, but the best place to learn 
skills is on the job.Universities do not graduate engineers and never have done.Universities graduate 
engineering candidates, who must learn how to do engineering in the workplace.The message is that 
learner shipsare needed at big organisations such as Rand Water, Johannesburg Water, large 
metropolitan municipalities and the DWS. Training needs to take place on the ground in real contexts. 
Responsibility for such training cannot be assigned to universities as it is not their role and they have 
many other issues to deal with. 
 
Mr Naidoo, Mintek:Skills and practical experience are developed in the workplace, but where do we 
find the people to do that work?Do they not come from the universities? 
 
Dr Winter, UCT:Twenty years ago they did, but it takes 20 years to get 20 years’ experience.A big 
problem in South Africa has been the emigration of expertise.This situation would need to be 
reversed. Although universities provide the feedstock, a PhD graduate does not teach 
skills.Completing a PhD teaches many things, but it does not teach a doctoral graduate to be an 
entrepreneur.The mandate of universities of technology was to provide job-ready graduates, and the 
fact that that mission has been forgotten is a huge problem.South Africa certainly has a shortage of 
engineers, but is set to experience an even bigger shortage of low-level skills.Universities of 
technology (UoTs) should be producing technicians and operators, but UoTs want to be full-scale 
universities.Education and training in South Africa takes the form of an upside-down pyramid that 
needs to be turned around. It is not certain who will do the training. It might even be necessary to offer 
good salaries to trainers to do so. 
 
Mr Lekubu, DWS:Addressing the basics should not be underestimated.Workers must be 
trained.Programmes need to be developed to train people practically in the occupations practised in 
firms in order to equip them to find employment.The SETAs need to develop programmes and 
participate in the programmes offered by the DWS. I appeal to professional bodies and big 
stakeholders to play a role and be part of the process. 
 
Dr Ncube, Rand Water:There is a bias towards the very high-end skills we think we are losing or think 
we do not have. High-end skills are emigrating because basic infrastructure is crumbling due to the 
lack of low-end skills. Those are the skills in which people need to be trained. Some of the 
presentations addressed the skills we need that are not learnt in universities.We must go back to 
basic training and education,with certificates.There is a huge body of unemployed people in South 
Africa. Weneed to create jobs and we need trainers.Not all technological solutions require high-tech 
solutions.We also need people who can fit pipes, maintaindams and perform basic skills.It will be 
important to consider where and how to source the skills on theDWS list. High-end skills are certainly 
important, but the focus should be on low-end skills. 
 
Mr Mayne, Consulting Engineers South Africa (CESA):The core problem is the lack of experiential 
training.There are many unemployed graduates.The point that is possibly being missed is the lack of 
projects.South Africa has experienced engineers and construction contractors. In the past there was 
always enough work for young people such as interns, and young engineers and scientists, to whom 
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experienced professionals could pass on their training on the job, but at present there is a lack of 
workand funds are misspent.Infrastructure is not being developed, and maintenance is not being 
executed.Municipalities used to have young graduates running maintenance depots and working on 
projects such as patching roads. It is a matter of concern when this situation will turn around.When the 
NDP was launched, R84 billionwas spent on infrastructure, as the intention of the NDP was to bring 
the country out of the recession.Many countries have taken themselves out of recession and into good 
economic times through spending monies on infrastructure.The USA, for instance, paid masses of 
people to develop infrastructure during the 1930s depression. 
 
Ms Ashpole, SAICE:I completely agree with Mr Mayne.JFKennedyonce quoted one of his engineers 
as saying, “Wealth does not bring infrastructure, but infrastructure brings wealth”.Another concern that 
has not been mentioned is that the number of learners matriculating with physical science and 
mathematicsis dwindling, threatening the numbers of people who can be trained as engineers and 
scientists in the future.We have to encourage learners to take mathematics and science, but schools 
(particularly in townships and rural areas) often discourage learners from taking mathematics and 
science to avoid failures in the matriculation examination that would impact on their prestige.Such 
schools often lack laboratories for teaching science, and those learners who do take physical science 
as a matriculation subject learn it from textbooks without having any practical experience. South Africa 
spends billions of Rands on education, but the basic needs of learners are not being met. 
 
Unknown speaker:DHET does not seem to be attuned to the real needs of the country.People need 
to be trained as technicians, but the department dictates that students must first complete the 
theoretical part of their education and then seek an experiential learning placement.In the previous 
system, students were taught for two years followed by a six-month practical training period, after 
which they returned to college.This approach was generally successful, unlike the present system. 
Another issue is that industry gives a lot of money to SETAs through the Skills Development Levy. 
The SETAs are supposed to use that funding to take charge of practical on-the-ground training.That 
money needs to be channelled into learnership programmes, since small companies and 
entrepreneurs do not normally have money to become involved in training.The importance of the Skills 
Development Levy needs to be emphasised. 
 
TRACK C REPORT-BACK: OUR RESEARCH AGENDA FOR A DIFFERENT FUTURE 
(Rapporteur: Dr Mandla Msibi) 
 
Track C had three presentations: 

 Proposed research unit at the University of the Witwatersrand:Centre in Water Research and 
Development (CiWaRD) (Prof. Christopher Curtis, Professor: School of Geography, Archaeology 
and Environmental Studies, University of the Witwatersrand) 

 Emerging challenges in water treatment: academia–industry–government partnerships (Prof. 
Anthony Okoh, Deputy Dean: Faculty of Science and Agriculture, University of Fort Hare) 

 Plugging leaks in water distribution systems using stainless steel pipes (Mr John Tarboton, Chief 
Executive Officer, SASSDA). 

 

Water resources present a myriad of complex and interconnected problems that could not be solved 
through a single discipline alone. In order to understand the current skills shortage, continuous 
gathering of information and feedback on skills shortages and stakeholder needswould have to be 
undertaken. 
 

New pollutantskeep being introduced into South Africa’s water resources. Certain contaminating 

agents have become resistant to some of the water purification measures used, such as chlorine, 

whichmight necessitatea different approach.This highlights the need for appropriate manpower and 

increased collaboration between academia, government and the water sector. 

 

Water losses of 40%are being experienced.The water supply system therefore needs to be over-

designed in order to cater for leaks. The lifespan of polyethylene pipes is approximately 20 years, and 

the lifespan of polyvinyl chloride (PVC) pipes is between60 and 100 years, which highlights the 

benefits of stainless steel pipes.Whilst the uptake in application would be challenging, the task of 

maintenance and the savings through reduced water loss would be beneficial in the long run. 

 



NSTF Discussion Forum: Skills Drought in the Water Sector 
 

 

18 
 

South Africa is not performing optimally in taking research forward into application.Research into 
innovative technology and the skills required are key issues in ensuring the country’s future water 
security.South Africa would need to do different things, and do things differently.  
 
The behaviour of South African citizens would need to change with regard to appreciation of the value 
of water, and people would need to be sensitised to managing water more effectively.It is not only 
necessary to address the current challenges in the water sector, but also to define and understand the 
future water situation andto cultivate the appropriate skills in research,development and innovation to 
ensure future water security. 
 
South Africa would need to embrace innovation outputs such as stainless steel piping, although this 
would be a massive undertaking both in terms of finance and the skills that would be required.South 
Africa would need to focus on resource recovery whereby,for example, drinking water could be 
derived from wastewater. The country would need to look at water re-use as an alternative water 
supply, for example, finding ways to use acid mine water in different applications. It would need to 
support innovative ideas from different sectors.The wastage of water poses a serious problem. Whilst 
it is acknowledged that agriculture is the largest consumer of water, it is also noted that households 
waste 30% of their water, which could be used for agriculture.Water intelligence would need to be 
uppermost in the South African mind in order to address water scarcity in the country. 
 
Discussion 
 
Unknown speaker:Regarding the wastage of water, I would like to mention that whilst 60% of water is 
used by agriculture, households throwing food away waste 30% of that water. This embedded water 
refers to the amount of water needed to produce something from start to finish.An apple uses 25 litres 
of water to produce, a slice of bread 40 litres, a hamburger 2400 litres and a cup of coffee 120 
litres.Since we are wasting food in which virgin water is embedded, we need to understand the 
consequences and manage this appropriately. 
 
Ms Ashpole, SAICE:Lessons in water demand management could be learnt from the successful 
‘Zappit in a Zibi-bin’ campaign that taught children not to litter.Water demand management is a difficult 
topic.Perhaps a water campaign is needed in which children at pre-primary and primary school levels 
could be taught to re-use, recycle and respect water. 
 
Unknown speaker:Water demand management and conservationare being addressed through 
various programmes promoted at schools. I would like to appeal to the other sectors to join in so as to 
increase the collectiveimpact. 
 
Mr Lekubu, DWS:The DWS is developing a new strategythat among other issues emphasises the 
skills and capacity needs of the water sector. The output and recommendations of this NSTF 
Discussion Forum will feed into that strategy.The DWS will shortly commence with a skills audit 
project and would like to receive the attendance register of this forum in order to invite the various 
stakeholders to make an input into the project. 
 
WRAP-UP OF THE DISCUSSION FORUM AND OUTLINE OF FOLLOW-UP ACTIONS AND 
RESPONSIBLE PARTIES 
 
The recommendations from the breakaway groups and from the WRC and other science councils 
would be forwarded together with the report of the proceedings to selected government departments 
and other stakeholders of the water sector.A round robin meeting would be held with the sub-
committeeprior to the media release of a summary of the proceedings.This media release would be 
issued in the name of the NSTF.The proceedings of the forum would be availableon the NSTF 
website. 
 
CLOSURE 
 
Ms Niehaus thanked all attendees, presenters and panel members for their contributions to the 
discussions, and the coordination committee responsible for the programme content. 
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ANNEXURE A: ACRONYMS 
 

AGBIZ Agricultural Business Chamber 
 ARC Agricultural Research Council 

  BUSA Business Unity South Africa 
  CBO Community-based organisation 
  CPD Continuing Professional Development  

 CSIR Council for Scientific and Industrial Research 
 DAFF Department of Agriculture, Forestry and Fisheries 

DHET Department of Higher Education and Training 
 DoH Department of Health 

   DST Department of Science and Technology 
 DWS Department of Water and Sanitation 
 ECSA Engineering Council of South Africa  
 EU European Union 

   EWSETA Energy and Water Sector Education and Training Authority  

FETWater Framework for Research, Education and Training in the Water Sector 

HSRC Human Sciences Research Council  
 IE Industrial Engineer 

   NWA National Water Act  
   NDP National Development Plan 

  NQF National Qualifications Framework 
 NGO Non-governmental organisation 

  NRF National Research Foundation 
  NPFNS National Policy on Food and Nutrition Security 

NSTF National Science and Technology Forum 
 NWRS2 National Water Resources Strategy 2 
 NWU North-West University 

  OFO Organising Framework for Occupations  
 PhD Doctor of philosophy 
 R&D Research and development 

  RDI Research, development and innovation 
 SABC South African Broadcasting Corporation 
 SAICE South African Institution of Civil Engineering  

SASSDA South African Stainless Steel Development Association 

SAIIE South African Institute for Industrial Engineering 
 SALGA South African Local Government Association  
 SARS South African Revenue Service 

  SDL Skills Development Levy 
  SETA Sector Education and Training Authority 

 SET Science, engineering and technology  

SIC Standard Industrial Classification  
  SMME Small, medium and micro enterprise 

 SDG Sustainable Development Goal 
  TVET Technical and Vocational Education and Training 

 TIA Technology Innovation Agency 
  UN United Nations   
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UNESCO UN Organisation for Education, Science and Culture   

UCT University of Cape Town 
  UKZN University of KwaZulu-Natal 
  UoT University of technology    

UP University of Pretoria 
   UV  Ultra-violet 
   WISA Water Institute of South Africa  

  WRC Water Research Commission 
  YWPP Young Water Professionals Programme  
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ANNEXURE B:LIST OF PARTICIPANTS 
 
Mrs Mariana Purnell Agricultural Business Chamber (Agbiz) 

Miss Nozuko Hlwatika Academy of Science of South Africa (ASSAf) 

Ms Renate Venier ASSAf 

Mr Felix Reinders Agricultural Research Council (ARC) 

Dr Ian du Plooy ARC 

Mr ThabisoMudau ARC 

Prof. PreshaRamsarup Cape Peninsula University of Technology (CPUT) 

Prof. Alvin Lagardien CPUT 

Prof. YaliWoyessa Central University of Technology (CUT) 

Mr Bob Pullen Consulting Engineer 

Mr Wallace Mayne Consulting Engineers South Africa (CESA) 

Dr Abraham Thomas Council for Geoscience (CGS) 

Miss Joyce Leshomo CGS 

Dr KeneiloeSikhwivhilu Council for Mineral Technology (Mintek) 

Miss LufunoNemadodzi Mintek 

Mr Nirdesh Singh Mintek 

Dr Phillemon Matabola Mintek 

Mr Stefan Smit Mintek 

Mrs 
TendamudzimuNemusombori 

Mintek 

Dr Jeremy Gibberd Council for Scientific and Industrial Research (CSIR) 

Dr Marius Claassen CSIR 

Dr RynethMbhele CSIR 

Mr Matthews Bantsijang Department of Energy 

Mr ChristiaanJanse van 
Noordwyk 

Department of International Relations and Cooperation (DIRCO) 

Mrs BeaullaMathebula Department of Science and Technology (DST) 

Miss LebogangMataung DST 

Mr MadimetjaLeputu DST 

Mrs Susan Andrews Department of Water and Sanitation (DWS) 

Mr Fikile Guma DWS 

Ms KentseMathiba DWS 

Mr Lesego Lekubu DWS 

Ms Frances Ringwood DWS 

Ms Nora Hanke Energy and Water Sector Education and Training Authority (EWSETA) 

Mr Shannon Davids EWSETA 

Mr Barry MacColl Eskom 

Mr Leon Faurie Gauteng Department of Education (GDE) 

Mr Ivan Muzondo Geo-Information Society of South Africa (GISSA) 

Dr SibusisoManzini GreenMatter 

Dr ShingiriraiSaviousMutanga Human Sciences Research Council (HSRC) 

Ms BongiweMncwango HSRC 

Mr Faith Tovhakale Raduba National African Farmers Union (NAFU) 

Ms Jansie Niehaus National Science and Technology Forum (NSTF) 

Prof. Albert van Niekerk Ngululu Technologies (Pty) Ltd, presenting on behalf of TIA 
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Prof. Victor Wepener North-West University (NWU) 

Mr Julius Olubodun ORT South Africa 

Dr EsperJacobeth Ncube Rand Water 

Ms Mahlako Komane South African Broadcasting Corporation (SABC) 

Ms MotshabiMekwa SABC 

Mr Richard Mmatela SABC 

Mr Troy Govender South African Council for Natural Scientific Profession (SACNASP) 

Ms Marie Ashpole South African Institution of Civil Engineering (SAICE) 

Mr John Tarboton Southern Africa Stainless Steel Development Association (SASSDA) 

Dr Henk van Tonder Southern African Institute for Industrial Engineering (SAIIE) 

Mr NielLouw State Security Agency 

Dr Endre Horvath ÉcolePolytechniqueFédérale de Lausanne, Switzerland 

Ms Senisha Moonsamy Technology Innovation Agency (TIA) 

Ms Vanessa Flame South African Nuclear Energy Corporation (NECSA) 

Mr AimeEroke Tshwane University of Technology (TUT) 

Dr Kevin Winter University of Cape Town (UCT) 

Prof. Neil Armitage UCT 

Prof. Anthony Okoh University of Fort Hare (UFH) 

Dr TG Barnard University of Johannesburg (UJ) 

Prof. Titus Msagati University of South Africa (UNISA) 

Prof. Christopher Curtis University of the Witwatersrand (Wits) 

Dr GaeleneKramers Wits 

Mr Khuliso Masindi Wits 

Mr PreshaRamsarup Wits 

Mrs Anita Pillay Water Institute of Southern Africa (WISA) 

Dr Lester Goldman WISA 

Mr Dhesigen Naidoo Water Research Commission (WRC) 

Mr AdriaanTaljaard  WRC 

Mrs Lani van Vuuren WRC 

Dr MandlaMsibi WRC 

 


