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ABSTRACT 
 
One of the triggers to do research on innovations in the water sector is lowering the 

costs and improving the output in the daily operational practice and routines. But is 

the daily practice ready to implement these new innovations? And what about the 

innovations of yesterday and those of last year? Are those innovations still 

adequately running in the daily practice? This paper considers four main 

interconnected elements to create a fertile environment for innovations to flourish. An 

important factor is in the change of the daily practice and routines. However the 

hypothesis was that a well-balanced attention between assets, organisations, 

governance and people is required, the cases have shown that the attention for the 

people is an Unique Selling Point  for the success of the innovation. Assets and 

governance have shown to be enabling elements and the people are the limiting 

factors. Capacitating all levels of staff will improve the ground for innovations!  

 
 
INTRODUCTION 
 
Water is a key factor in the development of a prosperous economy, a healthy 

livelihood and a sustainable natural environment. This implies constant availability of 

healthy drinking water, collection and treatment of wastewater (sanitation), safety 

against flood events and water management to fulfil agricultural (horticultural) and 

environmental water requirements. The Water and Sanitation industry in South Africa 

is having a huge challenge to provide 24/7 quality, affordable tap water and to 

provide hygienic sanitation. The sector is looking for innovative methods to reach this 

goal faster, cheaper and better and more sustainable. Showcasing is one of the 

methods to demonstrate and proof that innovative methods can be successful in 

daily practice. However the organisations still have to take an important next hurdle: 

the implementation of the innovative methods. How do they create a fruitful and 

fertile environment to successfully implement the innovations? The recently 

established Centre of Expertise, a cooperation between the Dutch public water 

organisations and South African municipalities gives a boost in this respect. 

Innovative technologies from overseas are showcased in South Africa (9).  
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VISION ON THE FUTURE PROVISION OF WATER  
 
The iWETs report (6) describes a vision of a desirable reference situation for the 

next 5 to 10 years. It is a vision that enables development and focuses on the 

actions required to make it a success. The water and sanitation demands are fulfilled 

by four interconnected elements (see figure 1): 

1. A suitable and well-maintained infrastructure of assets (drinking water 

treatment plants, distribution networks, sewerage systems, wastewater 

treatment plants, canals, water ways, irrigation systems, dams, levees); 

2. Professional governmental and non-governmental organisations being 

responsible for the delivery and regulation of water services to an appropriate 

level; 

3. An overall-governing structure which provides adequate and suitable policies 

on water, public health and people empowerment. These policies contain 

water standards, appropriate legislation, enforcement, education and deal 

with the financial aspects; and 

4. A number of knowledgeable and skilled water professionals, who successfully 

completed water qualifications from levels NQF 2-7. Remaining tacit 

knowledge, build-up through the years 

 
 

 
Figure 1: Four interconnected elements to fulfil water demands (6) 

 
 

THE ETHEKWINI WATER AND SANITATION CASE STUDY 
 
The Centre of Expertise invests in the showcasing of innovative technologies in 

South Africa. As well known, the time line from research to practise usually takes 10 

years. Figure 2 shows the successive activities to implement innovative methods. 

The water sector may take advantage of innovations and implementation from 
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elsewhere that have run a successful road to application in order to ‘leapfrog’.  The 
context of the organisations, the governance and the people will be essential for the 

success. The South African Water and Sanitation sector has many and well 

documented challenges and needs, e.g. clean potable water, clean rivers, energy 

and resource recovery. The municipalities have an important task in water and 

sanitation services (6,8). They identify the challenges of existing processes based on 

the needs. Improving, developing or innovating are different strategies to solve the 

problems. Do innovative solutions bring the solution that is promised by the 

suppliers? International innovative technological solutions always have to be tested 

and adapted to the local situation.  

 

Figure 2: Connecting innovations to needs and operation 

A showcase or feasibility study is a method to test the applicability of innovative 

technologies in practise on a pilot scale. The testing entails as well the effectivity as 

the cost effectiveness within its life cycle. The process engineers will run the 

showcase and execute the pilot research. They test and adjust on site during the 

piloting to fit to the local situation. The results need to be documented to enable 

proper tendering and operating. The existing Supply Chain Management procedures 

and regulations may have to be adjusted to the new technology. 

 

If the showcase is concluded to be a successful pilot, the next step can be made. 

The innovative technology can be tendered, awarded and build or installed and the 

investment and implementation is a fact. Some examples of these innovative 

technologies are: UV disinfection, thermophilic sludge digestion, trenchless 

technology, Nereda wastewater treatment plants.  
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The supplier of the innovative technology usually prepares a manual for the 

operating team and supports the operation during the start up. The so-called 

Capacity Development part is that manual, maybe a small one to one knowledge 

transfer and always at the end of the project. But is this enough to run the new 

installation properly? Did the supplier take into consideration how much basic 

knowledge is needed to understand the advanced technologies and which skills and 

attitudes are needed to take care of the precious installations in the local 

environment?  

 

A team of well-trained operators is evident. Who would invest in assets, without 

investing in the operating and maintenance? The life time approach of asset 

management entails the capital investment (CAPEX) as well as the operational 

expenditures (OPEX) during the lifetime of the plant.  

 
 
 
WORKFORCE FOR OPERATING AND MAINTENANCE 
 
The water sector in South Africa is a relatively small sector and there are no 

dedicated water and sanitation qualifications at vocational levels. The generic 

qualifications that offer some water-related modules do not produce graduates that 

are readily taken up in the water sector. The provision of young water professionals 

who are able to innovate and keep abreast of changes brought by new technologies 

will accelerate the implementation of these technologies. However only a few 

universities and FET (Further Education and Training) colleges offer qualifications 

that are able to provide the country with such young water professionals.  

Besides the existing vacancies a brain-drain is expected within the municipalities, 

due to the retirement of highly experienced people. The short term challenge for the 

sector, is to train and re-skill employees to keep and even increase performance. 

The figure indicates an average water institution. Especially the investment to train 

the grassroot level on operating and maintenance is a challenge of big numbers 

(figure 3). A massive investment of the actual and retiring workforce is needed to 

train enough operators to reduce the scarce skills gap (6). 
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Figure 3: Big numbers in operation&maintenance (5) 

 
 
PREVIOUS INNOVATIONS  
 
Innovations are new, unknown, make curious, and tend to be better; a main reason 

why companies/organisations strive to innovate. However after a timeframe 

installations will age. The technologies implemented 10 or 20 years ago were 

innovative and might be considered as outdated from the point of view of today. Any 

investment in water services is part of a long lasting cycle. Maintenance proves to be 

a major contribution of the cost-efficiency and the improvement of service delivery. 

However, it is still common practice to focus on building new installations above 

maintaining. In terms of investment, often the 20-80 rule has been used: 20% is 

investment costs and 80% is the operating and maintaining costs in terms of the total 

life cycle costs of a new installation / technology. 

Ethekwini Water and Sanitation (EWS) intends to take the service delivery to a 

higher level. The approach to achieve a better service is a combination of 

implementing innovative technologies and improving operating and maintenance of 

the Water Treatment plants. Management decided to prepare the operators and 

process controllers to be ready for the new jobs. A 3 year training project plan of the 

EWS Works Branch and the World Water Academy, supported by the Centre of 

Expertise in Durban and Waternet (Amsterdam Utility) was set up. The training 

needs analyses in wastewater treatment were discussed with the management of 

EWS. The major target group was process controllers with grade 10 education. The 

needs analyses resulted in the design of a ten days training course, divided in four 

different, complementary modules. Every module consists of basic knowledge and 

tacit knowledge, and was customized for the local target group (1,10).  
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The Wastewater Treatment (WWT) course consists of the following modules: 

 Module 1: Basics of Wastewater Treatment  (2 days) 

 Module 2: Wastewater Treatment Techniques (3 days) 

 Module 3: Sludge Treatment (2 days) 

 Module 4: Operating and Maintenance (3 days) 

 

The curriculum of the course was set up as a co-production of international 

educational/didactical specialists and local engineers and superintendents. The 

practical knowledge was combined with basic understanding and packed in a 

motivational program. The programme was designed using inspiring methods, 

interactive group work and concise materials. Above all, engineers/technicians from 

of EWS were trained to become a trainer. This ‘training-of-trainer’ approach proved 

to be an essential step in gaining confidence of standing before and between a 

group. Major recommendations were fun, confidence and being prepared. Daily 

practise is more challenging. The –in house- trainers are planned alongside daily 

engineering and project work, not being part of their Key Performance Indicators. 

Meanwhile the quality of the content of program was controlled by international 

experts. 

 

A process controller can follow a singular module, but the prior knowledge is 

provided in the modules previous to it. Each module ends with an oral or written 

exam. The last module contains an exam about all the modules. After following one 

module and passing the exam, the participants get a certificate and after completing 

all the modules, the participant receives a diploma.  

 

A Training of Trainers was delivered to 20 professionals of EWS in June 2015 

(10,11). The Training of Trainers was really a new experience for the participants. 

The interactivity of the training created a lively and open atmosphere and a lot of 

exchange of know how between the participants took place. Besides learning from 

the trainer, they shared a lot of their own knowledge and experiences. For instance 

more understanding has grown between the engineers and the superintendents. The 

transfer of didactical skills from the Dutch trainers to the EWS trainers has ensured 

that the engineers, technicians and superintendents are now fully equipped to deliver 

training in a manner that is interesting, exciting and interactive. The participants 

expressed they have learned a lot in giving structure, enthusiasm, motivation, 

practical and inspiration. They liked the applicability of the training and that they felt 

motivated to continue this form of learning. They all expressed that they want to be 

educated more in these skills.  
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The eThekwini municipality has scheduled the roll-out of the Wastewater Treatment 

course in 2015 – 2017. The course will be delivered to all senior operators and 

operators as well as shift assistants. The groups will consist of mixed batches. Each 

trainer will train groups of 10 – 12 employees with a maximum of 15 being allowed if 

necessary. A new module will be rolled out every second month and employees will 

not be allowed to attend the next module without passing the previous one. The 

operators and shift assistants will be able to operate and maintain the treatment 

facilities in a sustainable manner. 

 

EFFECTIVENESS AND BENEFITS  

 

Developing and delivering a course like in the described method, has a cost 

advantage. The focus on the effectivity of the training outcomes is important, 

because the return of investment is difficult to quantify. In this project, the course is 

structured for the specific target group thus reducing the need for expensive external 

training. It is tailored for the EWS situation as well, so the participants may use it 

directly the day after the training is completed. The fact that the trainers themselves 

are Works Branch employees also means not having to pay for the delivery of these 

courses, which ultimately results in even greater savings across the years. Last but 

not least, the trainers also grow in their understanding of technology and their staff. 

The feedback received from all parties involved in the pilot study has been positive. It 

is important to have methods in place to determine whether or not the training is 

having the desired effects on the staff. The training showed an increase of the 

attitude of the operational staff to continue with (lifelong learning) and enhance the 

level of output.  

Some quotes of the participants about the Training of Trainers: 

 I lear ed so a y thi gs a d differe t ethods of prese ti g the 
lessons. How to involve the audience and I learned different 

styles of teachi g a d trai i g   

 Co structive criticis  fro  everyo e to lear  a d i prove  

 Gi es e stre gth a d po er   

 Made e a  effecti e trai er   

 The course as ery good. Especially the trainers, they were 

superstars   

 I fou d the course i teresti g a d ould like to ha e ore 
trai i gs like that   
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This evaluation will continue to investigate the relation of the training and the output 

in the daily practice. Operational staff output will be measured via performance 

assessments or by simply checking the quality of documents such as checklists and 

log sheets that they are required to fill. If a noticeable improvement in the duty 

fulfilment of employees is observed after the training, then we can be certain of the 

value that the course provides. 

The course is tailored to improve the knowledge and skills of process controllers, 

and EWS recognizes the training as important for the organization. The quality of the 

course is assured by the ISO-certification of Wateropleidingen in The Netherlands 

(Wateropleidingen is the Dutch name of the World Water Academy). This means that 

the course is structured according the rules and regulations, based on the ISO 

certificate. Accreditation through SAQA and EWSeta is in preparation. So far the 

course is recognized as an internal training of EWS.   

 

CONCLUSION 

 

The empowerment of the staff is a key requirement component  for  implemention of 

new innovations in the water sector. The approach ‘for professionals, by 

professionals’ has proven to be effective to empower the staff. This is especially true 

if the trainees are trained by their direct colleagues. The combination of showcasing 

and improving skills of the staff has proven to be effective for a quick and solid 

implementation of innovative technologies.  

The case is considered successful so far, due to the positive feedback received.  A 

transfer of didactical skills from the Dutch trainers to the EWS trainers has been well 

received. It has ensured that the engineers, technicians and superintendents are 

now fully equipped to deliver training in a manner that is interesting, motivating,  

exciting and interactive. Plans for roll out have been put into place so that the 

training will be provided to all the staff. After this, further investigation will be done to 

find-out the influence of the training activities and the output of the daily practice at 

the wastewater treatment plants. 
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