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SUMMARY AND RECOMMENDATIONS FROM 
NSTF DISCUSSION FORUM ON SKILLS DROUGHT IN THE WATER SECTOR 

26–27 SEPTEMBER 2016 
 

 
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 
an ongoing critical scarce skills shortage, which has had a direct effect on achieving water and sanitation 
delivery, meeting compliance targets and implementing sustainable water resource management. 
 
Skills and capacity building will be required for South Africa to have access to clean water and sanitation 
in order to execute the goals of the National Development Plan and Agenda 2063. South Africa needs 
good bulk infrastructure, reliable reticulation systems, appropriate water monitoring and information 
management systems, and innovative regulatory frameworks. Given the serious issues affecting water 
resource management and water supply, the challenges need to be tackled with a sense of urgency.  
 
The NSTF Discussion Forum made a number of recommendations to address this situation. 
 
Skills requirements in the water sector 

 There is a particular need for skills in management and leadership. Apart from the shortage of 
engineers, engineering technicians and artisans, capacity building is also needed to address 
disciplines and skills such as strategic planning, law, communication, finance, fiscal policy, 
environmental science, project management, community engagement, human rights, conflict 
management and negotiation.  

 ‘Water sector’ type qualifications and careers need to be developed and promoted.  

 New short courses need to be developed and defined for continuing professional development.  

 The typical project team should comprise many diverse specialists. Skills need to be linked in 
transdisciplinary teams in order for people to work in a collaborative environment. Professionals need 
opportunities to gain experience of working effectively in such an environment. 

 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. 

 Water, energy and food should be regarded as interconnected issues and it should be emphasised 
that skills are equally critical in all three sectors. 

 Skills that cannot be developed in the country can be imported, but the focus should first be on 
training and nurturing skills within our national borders. 

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

 
Professional bodies and registration 

 Recent graduates and trainees need to understand the importance of professional registration with 
bodies such as the Engineering Council of South Africa (ECSA) and the South African Council of 
Natural Scientific Professions (SACNASP) , which establish proven knowledge and competence in a 
particular field. Recognition as a professional would improve self-motivation, career opportunities and 
salary prospects.  

 Recent graduates, trainees and students should be made aware of the importance of joining 
professional associations such as the Water Institute of Southern Africa (WISA). Membership of such 
bodies serves as proof to peers and employers that the candidate has commitment to professional 
standards, and to developing and enhancing competence. It also allows young professionals to 
network and learn from others with more experience. 

 Feedback to professional bodies is essential, especially with regard to identifying mentors. 
 

Shortage of engineers 

 The shortage of engineers in the water sector is exacerbated by the limited number of graduates and 
registrations in the two important categories of civil engineers and civil engineering technologists. A 
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major challenge in the training of engineering professionals is the lack of suitable placement at 
workplaces for experiential training. Large organisations in the water sector, municipalities and the 
Department of Water and Sanitation (DWS) should be encouraged to provide opportunities that could 
lead to professional qualifications. 

 
Career preparation and guidance from school level 

 Career guidance is needed to promote water sector qualifications and careers at high school and 
undergraduate level, and through science expos and competitions. 

 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 discipline offers.  

 
Workplace experience, mentoring and professional development programmes 

 Structured workplace-based learning is critical for the development of professions and occupations. 

 Mentorship programmes need to be implemented. Professional bodies could assist to this end, and it 
is recommended that the wealth of talent in the private sector be drawn upon. 

 A specific training challenge is the group of unemployed graduates, as well as students who need 
work integrated learning placements to gain the experiential learning they require to graduate. This 
emphasises the need for industry to buy into offering internships and mentorships. 

 Government projects could 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. 

 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 experience with regard to 
mentorship. 

 The Young Water Professionals Programme (YWPP) provides mentors from industry and career 
guidance. The work of the YWPP 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. 

 
Career opportunities and prospects in the water sector 

 Jobs and career paths in the water sector need to be identified and recognised. 

 Effective talent management and retention strategies are needed in the water sector, particularly in 
the public service. 

 
Higher education institutions 

 The amendment of curricula at universities and colleges will be required. Recommendations should 
be considered to build into curricula the development of critical skills such as innovation skills, dealing 
with complexity, and decision-making and adaptive management in the face of uncertainty. The 
development and amendment of curricula should be the subject of further discussion. 

 Universities might have to consider different learning methods in future. They should explore 
opportunities to address practical hands-on education to expose students not only to theoretical 
knowledge but also to practical experience. The University of Cape Town’s Water Hub in 
Franschhoek is one such example. 

 TVET Colleges should be made aware of the Standard Industrial Classification (SIC) and the 
Organising Framework for Occupations (OFO) codes, as their fields of study need to be linked to the 
codes against which the sector education and training authorities (SETAs) are required to report. The 
OFO is a skills-based coded classification system that encompasses all occupations in the South 
African context. It was introduced to simplify and standardise the categorisation of occupations. 

 
Department of Water and Sanitation (DWS) 

 The results of the previous audit of skills in the water sector by the DWS should be made publicly 
available to assist in addressing the identified skills gaps. The new skills audit that DWS will shortly 
embark upon is supported, and the results should again be publicly accessible to inform education 
and training needs in the water sector.  
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 The DWS Learning Academy should be supported in order to ensure the long-term efficiency of the 
department through its technical and scarce skills development programme. 

 The DWS must continue its commitment to the development and implementation of partnership 
agreements with the private sector to support identified areas of water quality management and 
address skills shortages in the water sector as part of the implementation of the 2nd National Water 
Resource Strategy (NWRS2). 

 The DST together with the DWS should support the training and recruitment of industrial engineers in 
the water sector as a critical need. 

 The DWS should support activities that engage historically marginalised communities in water 
management and the use of water. 

 
Department of Science and Technology (DST) 

 The DST should continue to encourage learners to study mathematics and science and promote the 
value of science and technology in society through careers in engineering, science, research, 
technology and innovation. 

 The DHET and the DST must be made aware of the need for more postgraduate students and 
scientists in a variety of fields, but especially those related to the water sector. 

 The DST together with the DWS should support the training and recruitment of industrial engineers in 
the water sector as a critical need. 

 The DST, NRF and DHET should make funding available for postgraduate studies in water-related 
fields. 

 
Department of Basic Education (DBE) 

 The DBE should be requested to revisit curricula in order not only to support teacher development 
programmes but to ensure that the appropriate subjects are taught to learners interested in a career 
in the water and related sectors.  

 The DBE and DST had identified the need to encourage learners to study mathematics and science 
for the future generation of engineers, technicians and artisans of the country. 

 
Department of Higher Education and Training (DHET) and SETAs 

 Existing learning and tuition facilities would be required to expand the level of training and to align 
training to national imperatives. 

 The SETAs should ensure, in collaboration with stakeholders and industry that they make available 
internship and placement opportunities within workplaces. 

 The role and performance of Technical and Vocational Education and Training (TVET) colleges would 
need to be defined and partnerships between the colleges and SETAs should be implemented to 
ensure that learners acquire workplace experience. 

 Facilities at many TVET colleges may need to be addressed and possibly upgraded as they are 
sometimes inadequate and not conducive to the needs of learners.  

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

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

 The necessary skills in the water sector that are not found in universities need to be trained in other 
ways. 

Sector education and training authorities (SETAs) 

 The Energy and Water Sector Education and Training Authority (EWSETA) needs to ensure that 
appropriate learning programmes are put in place in order for people to obtain the critical or scarce 
skills that are needed to build the capacity of the water and energy sectors and to address inequality 
linked to class, race, gender, age and disability.  

 EWSETA needs to improve its understanding of the needs of the water sector to facilitate its role in 
addressing national, provincial and municipal imperatives. 
 

Research 
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 Key disciplines in the field of water previously focused on research topics such as treatment, 
chemistry, irrigation, sludge, industry and effluent. 

 There is now an emerging body of research on keywords such as sustainability, social, community, 
demand, integration, catchment, management, institutional, governance, planning, urban 
development, complexity and adaptation 

 Areas identified by the Discussion Forum for increased research focus included: 
o Big data 
o Green economy  
o Changing behaviours around water 
o Water–food–energy nexus 
o Wastewater beneficiation 
o Nutrient recovery from waste water 
o Waste water re-use 
o More efficient water treatment systems 
o Decentralised water treatment systems 
o Innovative water purification (e.g. cleaning water with light using nanotechnology, and solar-

cell powered electric water purifiers) 
o Cultural, organisational and technical challenges to providing safe sanitation for all South 

Africans  
o Nanotechnology applications, which have several advantages: they can be applied on any 

scale, from household to bulk water; they can address water-related issues and innovation 
from a multidisciplinary perspective.  

 
Technology Innovation Agency (TIA) 

 The DHET and TIA are encouraged to work together to address the skills gaps in the water sector.  
 
NSTF 

 Continued dialogues such as this Discussion Forum should be undertaken regularly in order to bring 
knowledge and information to the fore. 

 The NSTF will mention TIA’s Foresight and Technological Innovation Programme curriculum in its 
newsletter and provide a link from the NSTF website to TIA’s Skills Book website. 

 
Water conservation and demand management 

 In South Africa, resource depletion, population growth and structural factors, as well as the current 
devastating drought, have all led to severe water scarcity and threatened the secure, uninterrupted 
and long-term availability of fresh water. Every South African needs to undergo a change of mindset 
in order to appreciate the scarcity.  

 The behaviour of South African citizens needs to change with regard to conserving the water 
resource.  

 Water demand management should start with awareness programmes as early as pre-primary and 
primary school level.  

 The importance of water availability needs to be impressed on society as a whole in order to redefine 
the thinking about water supply and consider the re-use of wastewater as a possible part of the 
solution.  

 
Coordinated approach 

 Collaboration is needed between the various sectors and institutions in coordinated skills planning, 
funding and monitoring mechanisms; the need to strengthen linkages between education and training 
institutions and places of work; the need for public water literacy; and the need for improved 
intergovernmental relations, sector collaboration and partnerships. 

 Inter-sectoral engagement should be encouraged in order to draw on new technological ideas and 
innovation emanating from the various sectors. 

 


