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FOREWORD

In order to be competitive, nations and businesses must embrace innovative thinking. Those that remain stagnant will soon become obsolete 

in the global economy. Innovation is unquestionably the cornerstone of sustainable development, more so in low income economies. The 

hope of a young girl who looks to a pit latrine for relief or a village reliant on a contaminated stream for water, is innovation. In the same 

breath, innovation provides the pathway to a just transition towards greener energy for all nations.  

According to the 2021 Global Innovation Index, governments and firms have continued to increase their investments in innovation in spite of 

the human and economic impact of the Covid-19 pandemic. This is shown in the continual rise in research and development expenditures, 

scientific publications, intellectual property filings, and venture capital agreements between 2020 and 2021. Needless to say, the Covid-19 

pandemic has fundamentally altered nearly every aspect of life hence prioritizing innovation has become more critical to unlocking growth in 

a post-crisis global society. 

The Water Research Commission is pleased to release the 2020/21 Water Innovations Report comprising the research and development 

outputs produced in the financial year. The innovations, ranging from early-stage to high technology readiness, are spread across the key 

strategic areas of the WRC’s research and development arm. With this we hope to attract the collaboration of our sector partners and investors 

across the South African National System of Innovation. 

Dr Mandla Msibi

Acting Chief Executive Officer

Water Research Commission
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EXECUTIVE SUMMARY

The Water Research Commission invests in research, development 

and innovation (RDI) through the annual disbursement of levy 

funds to institutions of higher learning, research organisations and 

enterprises in the South African National System of Innovation 

(NSI). As outputs from WRC-supported  RDI projects, a total of 43 

innovations were reported in the 2020/21 financial year. Thus, this 

WRC Water Innovations Report aims to:

• Showcase the portfolio of innovations emanating from 

WRC investment in RDI, across the technological and non-

technological categories (see Appendix B);

• Share information on the technical maturity of the innovations 

using the technology readiness level (TRL) framework (see 

Appendix A);

• Matchmake innovations with potential partners for adoption 

through licensing and commercialization, and;

• Establish impact opportunities with investors and the venture 

capital industry on behalf of the water sector.

The innovations, which aim to enhance water security and influence 

policy action towards improved socioeconomic livelihoods, are 

embedded in all key strategic areas (KSAs) of the WRC in tandem 

with the elements of the WRC Knowledge Tree (see Fig. 1). Through 

the innovations, the WRC also aims to attract implementation 

partnerships to strengthen institutions, promote the country’s 

manufacturing capability and enhance the customer base for 

research, development and innovation outputs. The detailed 

descriptions of each KSA and associated innovations are elaborated 

further in the innovations report.

The WRC 2020/21 innovation portfolio describes a total of 43 

innovations at technology readiness levels 3 to 9 (Table 1). The 43 

innovations can be broken down into 17 knowledge products and 

26 technology transfer products (Fig. 2). The pipeline of innovation 

is robust, with a range of innovations sitting close to application 

(TRL 7 – 9 = 19 ), while 17 innovations are at a medium to late 

stage of development (TRL 5 – 6), and 7 sit at the early stage of 

development, i.e. TRL 3 to 4. The WRC innovation portfolio contains 

solutions aimed at improving practice in the water sector and 

in sectors that are either high consumers or high polluters of 

water resources.  Several of the technologies have potential to 

be translated into services by knowledge consultants, with a few 

being disruptive with potential to significantly change practice in 

the water sector. The 2020/21 innovation portfolio also presents a 

breakdown in innovations generated by enterprises, universities and 

science councils, i.e. 26%, 63% and 11% respectively. More detailed 

information follows in Table 1 and the rest of the report.

Figure 1: The WRC Knowledge Tree
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Figure 2: WRC 2020/21 Innovation Portfolio Breakdown

A further analysis was conducted using the McKinsey’s Innovation 

Horizons of Growth framework (Fig. 3), which categorised the 

innovations into Horizons 1, 2 and 3 using a water sectoral lens. In 

the water sector context the horizons are defined as1:

• Horizon 1 type innovations (Keeping the Lights on): innovations 

that strengthen the core practice or business of water linked to 

variants, incremental shifts, cost reductions and improvements.

• Horizon 2 type innovations (Building New Businesses): 

emerging products and services that explore a shift towards a 

new and improved water sector.

• Horizon 3 type innovations (Imagining the Future): 

Development of transformational shifts in the water sector that 

are disruptive to the normal system or regime.

Since the WRC is a sectoral RDI institution, it is important to work 

on an innovation pipeline that deals with the present (Horizon 1 

– strengthening the core business of water and efficiencies), new 

business (products and services) that prepares for the immediate 

future (Horizon 2 – building industry competitiveness on the back 

of new products and services that shift us to a new improved water 

sector and water-user sector), and new products and services that 

are disruptive and uncomfortable to the normal system and regime 

(Horizon 3 –  transformational shifts in the sector such as  new 

industry development).

Figure 3: McKinsey’s Three Horizons of Growth Model adapted at a sectoral 

level by the Water Research Commission for the WRC Innovations Portfolio 

FY20/21 

The application of relevant products and services within public 

sector institutions remains the core business of WRC investment and 

hence return on investment is measured in not just monetary terms 

but in social and environmental good. Most of the WRC investment 

is in the space of Horizon 1 innovation development which is 

focused on optimization, new improved practices, and products and 

services that add value to existing knowledge (86% of portfolio). 

This is expected as the WRC caters to immediate and short-term 

impact in the sector. A small number of innovations are linked to 
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Horizon 2, which comprises products and services with potential to change regulatory or customer behaviours and hence influence new 

customer demands (14% of the portfolio). However, no innovations in the WRC 2020/21 innovation portfolio can be considered as disruptive 

to the current system of practice or products and services rendered in the water sector (Horizon 3). The latter is expected as this provides only 

a 1-year view of the WRC portfolio and a multi-year analysis shows a different trend.

It is important to note that within the WRC, two innovation-support platforms viz: WADER (the Water Technologies Demonstration Programme) 

and SASTEP (the South African Sanitation Technology Enterprise Programme) have been established to stimulate Horizons 2 and 3 innovation 

outputs that are geared for a market that supports new institutional policy and demands. The SASTEP and WADER platforms are orientated 

towards moving technologies closer to market readiness and engaging with entrepreneurs and business to stimulate viable businesses that 

produce market-related products and services. Hence, these WRC platforms tend to provide more technologies linked to Horizons 2 and 3, 

with SASTEP playing more in a system or regime change space of future sanitation technologies and services. Thus, SASTEP tends to support 

Horizon 3 products and services and several of the innovations supported by the programme can be considered to be of highly disruptive 

nature in the market and sector. 

Table 1: 2020/21 Innovation Portfolio

# INNOVATION INNOVATION TYPE TRL ORGANISATION A/CRL IMPACT HORIZON

2 A water quality decision support system based on the use 

of the water quality systems assessments model

Non-technological 9 University Yes High 2

40 A mobile phone Application that uses agro-

meteorological data to predict crop water requirements 

for apple orchards

Technological 9 Science Council Yes High 2

16 KwaMadiba small-scale hydropower installation for rural 

electrification

Technological 8 University Yes High 2

20 Tariffic: a web-based system for users to understand the 

impact of tariffs on the affordability of water

Technological 8 Enterprise Yes High 2

3 A Microsoft Excel based Water Quality Costing Tool 

(WaCT)

Non-technological 8 Enterprise Yes High 2

21 Nudges for economics of water tariffs (NEWTS) Non-technological 8 University Yes High 2

38 A climate smart agriculture decision support platform Non-technological 8 Enterprise Yes High 1

8 Catchment scale decision support system for climate 

change adaptation

Non-technological 8 University Yes High 1

27 The evaluation of irrigation water quotas using the 

SAPWAT4 model

Technological 8 Enterprise Yes High 2

9 Text mining to extract data from citizen science water 

quality datasets

Technological 8 University Yes High 2

10 A network analysis to demonstrate interlinkages between 

SDG 6 and crossover SDGs

Non-technological 8 University Yes High 2

19 Just Water: exploring the behavioral impacts of 

households' perceptions of fairness in relation to water 

services

Non-technological 7 University Yes Medium – 

late stage

2

43 EI4WS slide deck and infographic with packaged WRC 

technical research to unlock private sector investment

Non-technological 7 University Yes Medium – 

late stage

2

33 Agricultural water management scenarios Non-technological 7 University Yes Medium – 

late stage

2
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# INNOVATION INNOVATION TYPE TRL ORGANISATION A/CRL IMPACT HORIZON

34 A Knowledge Uptake Strategy for Smallholder Farmers 

and Household Food Producers

Non-technological 7 University Yes Medium – 

late stage

1

7 Strategies for improved livestock water use Non-technological 7 Enterprise Yes Medium – 

late stage

1

35 Context-based drought adaptation strategies for 

smallholder farmers

Non-technological 7 University Yes Medium – 

late stage

1

36 The climate-smart bag system for vegetable growing Technological 7 Science Council Yes Medium – 

late stage

2

37 Buna Africa: A smart phone app for small scale fish farmers 

and government aquaculture extension officers

Technological 7 University Yes 2

39 Enterprise budgets for the profitability of biofuel feedstock Non-technological 6 University No Medium - 

validation

2

42 A framework for monitoring and evaluating change and 

learning within the Ecological Infrastructure for Water 

Security Project

Non-technological 6 Enterprise No Medium - 

validation

2

22 SAPWAT4: A computer application for planning of 

irrigation water requirements which also caters for salt 

management

Technological 6 University No Medium - 

validation

1

28 A predictive model on weekly water use of avocado and 

macadamia orchards

Technological 6 University No Medium - 

validation

2

41 An improved ACRU model for catchment scale runs Technological 6 University No Medium - 

validation

2

29 Guidelines for reducing carbon emissions from crops Non-technological 6 University No Medium - 

validation

1

5 The Integrated Drought Monitoring and Prediction System 

(IDMPS)

Technological 6 Enterprise No Medium - 

validation

2

6 Heat pulse and stem steady state technologies to measure 

the water-use of bamboo species

Technological 6 Enterprise No Medium - 

validation

1

30 Vundisa Manure Application Tool Technological 6 University No Medium - 

validation

1

31 Water and Nutrient Balance Tool Technological 6 University No Medium - 

validation

2

32 Social Media-Based Learning Programme for Smallholder 

Farmers

Non-technological 6 University No Medium - 

validation

2

1 A process/method for deriving areal reduction factors 

(ARFs) using radar data

Technological 5 University No Medium 

– early 

prototype

2

17 Pipeline leak detection using distributed fibre optic 

temperature, strain and vibration sensing

Technological 5 University No Medium 

– early 

prototype

1

18 Bulk water meter calibration and verification using 

reservoir volumetric characteristics

Technological 5 University No Medium 

– early 

prototype

1
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# INNOVATION INNOVATION TYPE TRL ORGANISATION A/CRL IMPACT HORIZON

24 A new methodology for identification of human 

pathogenic bacteria in the water-plant-food-public health 

interface

Technological 5 University No Medium 

– early 

prototype

1

25 A bio-economic model to economically manage site-

specific water and salt stress in irrigated agriculture

Technological 5 University No Medium 

– early 

prototype

2

26 Software-based tools for water quality guidance Technological 5 Enterprise No Medium 

– early 

prototype

2

11 A decentralised, diverse and connected water system for 

urban housing

Technological 4 Enterprise No Low – late 

lab scale

2

14 The removal of dyes and toxic chemical species from 

industrial effluents using a thermo-mechano-chemically 

synthesized clay-based nanocomposite

Technological 4 Science Council No Low – late 

lab scale

2

15 An oleophobic (low-fouling) microfiltration membrane for 

decentralised sanitation applications

Technological 4 University No Low – late 

lab scale

1

12 A Biomimetic design as a solution to eutrophication Technological 4 Enterprise No Low – late 

lab scale

2

13 A Biomimicry-based process for the treatment of river 

water polluted by stormwater

Technological 4 Enterprise No Low – late 

lab scale

2

4 A remote sensing multi-platform peat fire detection and 

monitoring framework

Non-technological 4 Science Council No Low – late 

lab scale

2

23 A water budget approach for catchments Technological 3 University No Low – late 

lab scale

1

TOTAL 43 NT = 17

T    = 26

Enterprises= 11

Universities= 27

Science Councils = 5

A/C RL (Application /commercialization Readiness Level) – defines stage of development and readiness for commercial strategies or uptake 

strategies.
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2020/21 INNOVATIONS

The innovations are classed according to the key strategic areas within the WRC.  A description of each key strategic area is provided in detail 

below, followed by the innovations generated in the 2020/21 financial year. 

The objectives of the Water Resources and Ecosystems key strategic area include the following:

• To establish better governance models aimed at facilitating equitable, productive and sustainable use of water resources and ecosystem 

goods and services;

• To improve our understanding of hydrological and ecosystem processes that will enable efficient management and decision-making;

• To improve environmental and climate change resilience and disaster and risk mitigation through improved understanding of the 

atmospheric, water, land and people interactions;

• Converting natural assets into societal, economic and environmental benefits whilst maintaining                                                                     

healthy trade-offs;

• To provide innovative solutions for water and ecosystem degradation and depletion and its impact                                                                           

on public health;

• To provide applicable and marketable technological solutions that will enable improved management                                                               

of water and land resources. 

WATER RESOURCES AND 
ECOSYSTEMS

KSA
1 & 2
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INNOVATIONS
Water Resources and 

Ecosystems
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1. A process/method for deriving areal 

reduction factors (ARFs) using radar data

Innovation Description 

The WRC funded an investigation into the 

applicability of the use of radar data to develop 

areal reduction factors (ARFs) in South Africa. ARFs 

are defined as factors that are applied to convert 

point rainfall depths/intensities to an average rainfall 

depth/intensity over a specific catchment area and 

they are important as they enable the analyses 

of various hydrological processes. Historically, the 

validity of ARFs depended on the rainfall data 

collected at rainfall stations, however, the decline in 

the density and number of reliable rainfall stations 

over the years has resulted in the exploration of radar 

data as an alternative for hydrological analyses and, 

consequently, ARFs. 

The proposed innovation is a method or process for 

deriving ARFs using radar data. During the process, 

various radar related software applications are used 

to convert radar imagery to rainfall estimations. 

While this process is not new to the world, it is 

attempted for the first time in South Africa. Radar 

technology exists, but the use of such data to derive 

ARFs is novel in our context. 

Technology Category

New method. 

Technology Readiness Level

Algorithms to derive ARFs from radar data have been developed, which places the 

innovation is at a TRL 5. 

Benefits

The proposed innovation derives ARFs from radar data instead of the spatial 

distribution of individual rainfall stations and the accurate logged rainfall data at 

each station. Since the number of reliable rainfall stations is under threat due to 

various reasons, the use of radar data is a viable alternative approach overcome 

these deficiencies in deriving ARFs. 

Research Partner

University of Stellenbosch.

Next Steps

Further research has to be conducted to strengthen the potential of radar data to 

contribute to hydrological analyses and to build capacity to collect, clean and do 

post processing on radar data into a format that can be used in future.

Water Resources and Ecosystems Innovations
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2. A water quality decision support 

system based on the use of the water 

quality systems assessments model 

Innovation Description

Water quality models are critical for sustainable 

water security and should be generated for specific 

catchments with differing contexts. Having as 

much data observed by such models ensures the 

representativeness of simulated data and, depending 

on what type of functionality is required by users 

for a specific catchment, models should contain 

relevant parameters determined by users.

As a response, a complex spatial hydrological model 

has been developed based on the Theory U, which 

includes both social and ecological systems. The 

development of the proposed model intentionally 

included all concerned stakeholders, from the 

developers and, importantly, the ultimate end-

users. The systems are being implemented in the 

Baviaanskloof, Kouga and Krom catchments. 

Technology Category

Tool/model

Technology Readiness Level 

As the proposed model is currently being 

implemented in the relevant environment, it is at  

TRL 9. 

Benefits

Because the development of the model intentionally included the relevant 

stakeholders (catchment stakeholders, hydrological modellers, agricultural 

communities and associations, civil society organisations, consultants, government 

institutions, irrigation boards, fire protection associations, municipalities, research 

institutions, businesses, teachers and residents), the model is well understood by 

both the developers as well as those who will be using the model. This will ensure 

that the model is not only applicable, but also sustainable in its intended purpose. 

Research Partner

Living Lands

Next Steps

The proposed model is currently being implemented by the research team. The 

impact of the model will be assessed and learnings documented. Full impact of 

this innovation has been achieved as implementation is occurring. In the long 

term, Living Lands could monetise this product by offering training or services as a 

cost.

Water Resources and Ecosystems Innovations
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3. A Microsoft Excel based Water Quality 

Costing Tool (WaCT) 

Innovation Description

According to a 2019 report by the World Bank, 

the global invisible crisis of water quality has 

eliminated economic growth by one-third in heavily 

polluted areas while also threatening human and 

environmental well-being. In addition to stalling 

economic growth, deteriorating water quality leads 

to food insecurity, and exacerbated poverty in many 

countries.

The proposed innovation is a tool which organizes 

and communicates the multiple cost categories 

associated with deteriorating water quality. It guides 

the user to draw out the specific water quality issues, 

water uses and resulting cost implications specific 

to their context, to gather evidence appropriate to 

demonstrating and quantifying the costs, to apply 

suitable cost assessment methods and to synthesize 

and interpret the results to inform a financing and 

resource mobilisation strategy for managing water 

quality.

Technology Category

Tool.

Technology Readiness Level 

The tool is available for download on https://www.inr.org.za/water-quality-
framework/. It is therefore at a TRL 8.

Benefits

The framework has potential to contribute to the specific objective of identifying 

apt and innovative financing models and inform a resource mobilisation strategy 

for managing water quality.

Research Partner

Institute of Natural Resources.

Next Steps

The innovation will be developed further to add other parameters.

Water Resources and Ecosystems Innovations
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4. A remote sensing multi-platform 

peat fire detection and monitoring 

framework

Innovation Description

Peatlands are a rare and unique wetland type 

in Southern Africa. The fact that they exist in 

water deficit environments means they are more 

vulnerable to changes in the hydrology and water 

sources sustaining them in a semi-arid country such 

as South Africa. Once these hydrological conditions 

change, the peatland degradation processes starts, 

which results in the release of carbon dioxide gas to 

the atmosphere, an ideal condition for subsurface 

peat fires to occur. Peat fires can burn and smoulder 

for long periods, causing health risks to communities, 

their livestock and wildlife. 

The proposed innovation is a remote sensing 

multi-platform peat fire detection and monitoring 

framework which provides comprehensive 

evaluation for areas with high susceptibility to 

peat fire, an integrated methodology that can be 

technically applied for priority areas, and is scale 

independent with the ability to be extrapolated to 

cover the national scale.

Technology Category

Tool.

Technology Readiness Level

The proof of concept has been validated through a 

trial, thus the innovation is at a TRL 4. 

Benefits

The framework has potential to operate as a national multi-platform remote 

sensing tool for peat fire detection that integrates information from various 

remotely sensed and ground sensed

sources.

Research Partner

Agricultural Research Council.

Next Steps

The framework has been disseminated to the relevant stakeholders and the output 

made ready for operationalization, subject to additional funding to capacitate the 

intended users. 

Water Resources and Ecosystems Innovations
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5. The Integrated Drought Monitoring 

and Prediction System (IDMPS)

Innovation Description

Droughts threaten the economic well-being of 

nations, as well as the livelihoods and quality of 

life of communities, especially those with limited 

resources or ability to adapt. In South Africa, a 

country characterized as drought-prone due to  

highly variable rainfall, both seasonally and over 

longer cycles of above and below average rainfall, 

mitigation strategies are critical.

The prosed innovation is an integrated early 

warning system developed to allow action to be 

taken timeously so as to mitigate the effects of 

drought where possible. The Integrated Drought 

Monitoring and Prediction System (IDMPS) takes 

into consideration the several components to 

drought, such as, rainfall, streamflow, soil moisture, 

groundwater and reservoir storage. In addition, the 

innovation consists of a rainfall monitoring website 

which retrieves and downscales rainfall forecasts 

from several Genera Circulation Models to the scale 

of rainfall zones. 

Technology Category

Tool. 

Technology Readiness Level

Early-stage pilot testing has been conducted at various catchments, hence the 

innovation is at TRL 6.

Benefits

The IDMPS tool has potential to support and inform decision making in response 

to hydrological droughts.

Research Partner

IWR Water Resource (Pty) Ltd.

Next Steps

The IDPMS is currently in the process of testing on a national scale.

Water Resources and Ecosystems Innovations
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6. Heat pulse and stem steady state 

technologies to measure the water-use 

of bamboo species

Innovation Description

One of the potential solutions to degradation is 

to convert degraded land into viable bamboo 

plantations which will provide timber and fuel 

to achieve sustainable development. The South 

African government, through national departments, 

is promoting the planting of clumping bamboo 

species as part of rural agricultural development. 

However, the water-use of the bamboo crop is 

not well understood in the South African climatic 

context. 

The innovation pertains to heat pulse and stem 

steady state technologies developed to measure the 

water-use of two bamboo species. The heat pulse 

velocity technique quantifies sap flow with respect 

to depth of temperature probes in a stem, while the 

stem steady state technique involves the application 

of continuous heat energy all around the stem 

through dynamax collars which are used to quantify 

the total sap passing through a fixed area on a stem.

Technology Category

New method.

Technology Readiness Level

The innovation has been tested in two study sites and therefore is at a TRL 6. 

Benefits

The development and implementation of new solutions to measure the water-use 

of bamboo will increase the production of bamboo in South Africa which will have 

widespread economic, environmental and social benefits.

Research Partner

Aquamet.

Next Steps

The innovation is currently being utilized in the determination of streamflow 

reduction activity. 

Water Resources and Ecosystems Innovations
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7. Strategies for improved livestock 

water use 

Innovation Description

Water utilisation in the livestock production system, 

albeit poorly studied,  is an important component of 

agricultural water resource management. Therefore, 

promoting the development and adoption of water 

smart agricultural strategies for sustaining livestock 

production demands improved water management 

approaches, particularly for smallholder livestock 

farming, in light of the changing climate and 

growing demand for water.  

The proposed innovation refers to strategies 

to improve livestock water use efficiency and 

associated water foot-print. 

Technology Category

Decision Support Tool.

Technology Readiness Level

The strategies have been tested with smallholder 

livestock farmers, thus the innovation is at a TRL 7.

Water Resources and Ecosystems Innovations

Benefits

The innovation has potential to inform decision making towards enabling 

smallholder livestock entities to adapt to a changing climate and improve 

resilience.

Research Partner

Khanimambo Innovative Solutions.

Next Steps

The innovation will be disseminated to smallholder farmers widely.
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8. Catchment scale decision support 

system for climate change adaptation

Innovation Description

Climate change has severe impacts on water 

resources and hydrological events. Extreme events 

such as droughts and floods significantly affect 

important sectors such as agriculture, energy, and 

water, among others. Variations in catchment water 

flows are expected to alter water availability for 

irrigated agriculture and flow availability for dam 

water supplies, water harvesting and storage. Thus 

there is a need to alleviate the effects of climate 

change on water resources.

The proposed innovation is a decision support 

system that provides future climate change scenarios 

and predicts the impacts on water resource 

availability for agriculture and municipal/domestic 

use.

Technology Category

Decision Support Tool.

Technology Readiness Level

The tool has been deployed to stakeholders in the 

relevant environment, thus it is at TRL 8.

Benefits

The innovation has potential to reduce vulnerability to current as well as 

future climate variability and change in the context of South Africa’s urgent 

socioeconomic developmental needs and threatened ecosystem services.

Research Partner

University of Venda.

Next Steps

The tool has been disseminated to municipal stakeholders, relevant national 

departments and the farming community widely. 

Water Resources and Ecosystems Innovations
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9. Text mining to extract data from 

citizen science water quality datasets

Innovation Description

Text mining (or text analysis) is used to extract 

interesting and significant patterns or numeric 

indices from unstructured text data from multiple 

sources. The text is then made accessible to various 

algorithms (e.g. machine learning algorithms) for 

further analysis. This enables the unstructured 

(textual) data to be combined with other structured 

and semi-structured data, relevant to the problem 

being addressed, to extract novel, meaningful, 

and actionable knowledge/information for better 

decision-making.

The proposed innovation is the use of text mining 

to extract data from citizen science water quality 

datasets. The data is then used to develop new 

and advanced algorithms and codes for water 

data analysis based on machine learning and deep 

learning techniques.

Technology Category

Tool.

Technology Readiness Level

The innovation can be applied by interested parties and is therefore at a TRL 8. 

Benefits

The innovation can consolidate citizen science data with structured data and 

overcome some of the challenges associated with data reliability.

Research Partner

Witwatersrand University.

Next Steps

The tool will be adopted by various stakeholders who have expressed interest. The 

knowledge developed will also be pulled into further work conducted by the WRC 

in Citizen Science. 

Water Resources and Ecosystems Innovations
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10. A network analysis to demonstrate 

interlinkages between SDG 6 and 

crossover SDGs 

Innovation Description

At the heart of the Sustainable Development 

Goals (SDGs) is an urgent global call to action 

by all countries towards achieving a better and 

more sustainable future for all citizens. Thus, 

understanding the interlinkages among the SDGs 

by harnessing synergies between them, is crucial 

for implementation and managing any potential 

conflicts. SDG 6 (clean water and sanitation) is 

regarded as central to the achievement of all other 

SDGs. Given the interconnected nature of SDG 6 

with other SDGs, it is critical to understand the full 

extent of these relationships in order to adopt more 

integrated decision-making and coherent policy 

approaches.

The proposed innovation is a network analysis 

that demonstrates the extent to which indicators 

under SDG 6 have interactions or interlinkages with 

other SDG indicators in the South African context. 

These interlinkages enable identification of possible 

trade-offs between goals, and opportunities among 

goals that can accelerate progress as well as support 

improved programmatic planning, implementation 

and monitoring. 

Technology Category

Tool.

Technology Readiness Level

The innovation is already being applied in the relevant environment, thus it is at a 

TRL 8. 

Benefits

Assessing interlinkages between SDG 6 indicators and other SDG indicators can 

contribute to improving the institutionalisation, localisation and implementation 

of interlinked water related SDGs; and to provide recommendations on the 

development of appropriate systems and platforms to monitor and evaluate 

progress on SDG 6 linked indicators.

Research Partner

Rhodes University.

Next Steps

The DWS has set up a task team under its SDG 6 Working Group to conduct further 

work on the linkages in a policy environment and operational context. In addition, 

demand has been expressed by several stakeholders to deepen the analysis and 

better monitor the dependencies between the SDGs. 

Water Resources and Ecosystems Innovations
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WATER USE AND WASTE 
MANAGEMENT

The Water Use and Waste Management KSA focuses mainly on the domestic, industrial and mining water domains. It aims to proactively and 

effectively lead and support the advancement of technology, science, management and policies relevant to water supply, waste and effluent 

management, for these sectors. This KSA also supports studies on institutional and management issues, with special emphasis on the efficient 

functioning of water service institutions and their viability. Research on infrastructure for both water supply and sanitation are included. 

A further focus is on water supply and treatment technology serving the domestic (urban, rural, large and small systems) as well as the 

industrial/ commercial and mining sectors of the economy. Further focuses includes waste and effluent as well as reuse technologies that can 

support the municipal, mining and industrial sectors and improve management in these sectors with the aim of improving productivity and 

supporting economic growth while minimising the negative effect on human and environmental health.

KSA
3
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INNOVATIONS
Water Use and Waste 

Management 
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11. A decentralised, diverse and 

connected water system for urban 

housing

Innovation Description

Currently, ensuring the supply of basic services 

such as water and wastewater treatment, is one 

of the biggest challenges facing municipalities 

as populations rise and urban areas continue 

to expand. Conventional centralised methods 

cannot meet the growing demand due to ailing 

infrastructure and other localised issues. As a result, 

decentralised water supply can increase access and 

help municipalities address flexibility to local needs.  

The proposed innovation is a decentralised, diverse 

and connected water system for urban housing that 

can adequately deal with varying water demand 

levels, produce water fit for consumption while 

ensuring water security in every household. The 

design is built with all functionality at the lowest 

functional level and integrates the components 

and functionalities of the AquaWeb applications 

(collection and storage cells) and further 

incorporates additional cells; filtration, purification, 

bio-digestion and green wall or mini EcoMachine.

Technology Category

New method/device.

Technology Readiness Level

The proof of concept has been validated through a small-scale demonstration, 

therefore the innovation is at a TRL 4.

Benefits

The innovation has potential to improve water security by addressing varying 

water demand at the local level through producing potable water for household 

domestic use, among others.

Research Partner

Golder Associates Africa Pty Ltd.

Next Steps

Further investigations will be conducted to further develop the system.

Water Use and Waste Management Innovations
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12. A Biomimetic design as a solution to 

eutrophication

Innovation Description

Eutrophication increasingly threatens the quality of 

South African water resources. The need to manage 

phosphorus, a precursor to eutrophication, was first 

recognised in the 1960s through the promulgation 

of legislation moderating the discharge of 

phosphorus from some wastewater treatment works. 

More recently, the South African Water Resource 

Strategy has listed eutrophication as a high priority 

issue. However, despite these and other efforts, 

eutrophication of freshwater resources is now 

widespread.

The innovation is a biomimetic solution to 

eutrophication caused by influx of agricultural 

pollutants.  The design incorporates principles found 

in beaver dams and gravel beds with a structure 

that can be submerged in a river and surrounding 

tributaries. It is also is easily adaptive to other 

contexts since the only varying features are the types 

of plants used in the structure (specific to indigenous 

plants found in the area where the structure would 

be implemented).

Technology Category

New method/device.

Technology Readiness Level

The proof of concept has been validated through a small-scale demonstration, 

therefore the innovation is at a TRL 4.

Benefits

Preventing the deterioration of water quality in South African water sources can 

contribute to improved water security.

Research Partner

Golder Associates Africa Pty Ltd.

Next Steps

Further investigations will be conducted to further develop the design.

Water Use and Waste Management Innovations
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13. A Biomimicry-based process for the 

treatment of river water polluted by 

stormwater

Innovation Description

Rivers are an important freshwater resource. The 

availability and supply of freshwater from river 

systems largely influence the social, economic 

and political development of societies. River water 

delivers value through acting as; a source of drinking 

water, irrigation of agricultural water supply, habitat 

for aquatic life, industrial and municipal water supply, 

recreation site, and others.

The innovation is a biomimicry-based process for 

the treatment of river water polluted by stormwater 

from an informal settlement. Polluted river water 

with high E-coli, nutrients and heavy metals is 

introduced into biofiltration tanks that mimic 

constructed wetlands to remove 100% of the E-coli 

from the water, which is then fed into a series of 

duckweed tanks to extract heavy metals. These 

tanks are constructed such that the water through 

the series of tanks are slow moving, mimicking the 

environment in which duckweed grows with regions 

of agitation to stimulate reproduction of the plant 

thereby increasing the efficiency at which the heavy 

metals are extracted.

Technology Category

New method/device.

Technology Readiness Level

The proof of concept has been validated through a small-scale demonstration, 

therefore the innovation is at a TRL 4.

Benefits

The treatment of river water can contribute to improved water security in South 

Africa.

Research Partner

Golder Associates Africa Pty Ltd.

Next Steps

Further investigations will be conducted to further develop the process.

Water Use and Waste Management Innovations
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14. The removal of dyes and toxic 

chemical species from industrial 

effluents using a thermo-mechano-

chemically synthesized clay-based 

nanocomposite

Innovation Description

Environmental contamination with dyes and toxic 

chemical species has become a topical issue in 

the modern era. This is mainly linked to textile, 

printing, medical science, food processing, and 

beauty-cosmetics industries, which release coloured 

effluents to different receiving environments. Dye 

compounds imparts colour effluents hence affecting 

the aesthetic values of the receiving environment. 

Effluent from these industries also contains toxic 

chemical species such as chromium.

The innovation is a method for the removal of two 

model dyes (Congo red and methylene blue) and 

one toxic metal (chromium) from industrial effluents 

using a mechano-chemically synthesized clay-based 

nanocomposite. The technology is able to treat 

effluents emanating from food, textile, medical, 

cosmetic, and printing industries where colorants 

are used to impart colour to their products and 

substances, with simultaneous removal of organics 

and toxic metals. Furthermore, the potential for 

regeneration of the nanocomposite to 80% recovery 

for at least 5 cycles makes the innovation more cost 

effective.

Technology Category

New method/device.

Technology Readiness Level

Lab-scale validation of the proof of concept has been achieved, which places the 

innovation at a TRL 4.

Benefits

Stringent regulatory requirements advocate for the treatment of these compounds 

prior to the release of dyed effluents into the environment. This innovation will 

ensure that different companies comply with different water quality specifications 

and requirements.

Research Partner

Council for Scientific and Industrial Research.

Next Steps

The innovation will be piloted on a larger scale.

Water Use and Waste Management Innovations
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15. An oleophobic (low-fouling) 

microfiltration membrane for 

decentralised sanitation applications

Innovation Description

Decentralized sanitation systems have a great 

potential to address the challenge of providing 

South Africa’s growing population with safe and 

adequate sanitation. In particular, small-scale 

immersed membrane bioreactor (IMBR) technology 

has attracted major interest for decentralised 

sanitation globally, and woven fabric microfiltration 

(WFMF) IMBRs have shown promise for small-scale 

decentralised sanitation solution locally, however, 

organic fouling poses a major challenge to its

application.

The proposed innovation is an oleophobic 

microfiltration membrane for decentralized 

sanitation applications which filters wastewater with 

minimum organic fouling. The additional oleophobic 

nature of the membrane makes the treatment 

system operate with minimum fouling and easy 

to clean, thereby operating for long without 

interruption to generate high quality permeates.

Technology Category

New method/device.

Technology Readiness Level

Lab-scale validation of the proof of concept has been achieved, which places the 

innovation at a TRL 4.

Benefits

The innovation has potential to contribute to providing safe and adequate 

sanitation to South African citizens, and has huge implications for energy costs in 

decentralised small-scale sanitation systems.

Research Partner

Stellenbosch University.

Next Steps

The membrane will be built into a membrane module for assessment of large scale 

applications.

Water Use and Waste Management Innovations
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16. KwaMadiba small-scale hydropower 

installation for rural electrification

Innovation Description

Hydropower is not only a renewable source of 

energy, but it is non‐polluting. A high efficiency 

of energy conversion means that small‐scale 

hydropower (SSHP) plants produce about 60‐80 % 

of the total energy consumed into power output. 

Therefore, small‐scale hydropower would be a 

suitable option to generate electricity in rural areas. 

Further, it has been shown to be the cheapest 

technology for rural electrification over the lifetime 

of the system.

The Kwa Madiba SSHP scheme is designed as 

a run‐of‐river scheme on the Thina River within 

the Mhlontlo Local Municipality in the OR Tambo 

District Municipality of the Eastern Cape Province. 

The operation of the Kwa Madiba plant is a non‐

consumptive use of the natural water resource. A 

maximum of 150 l/s of water is rerouted from the 

Thina river immediately upstream of the Thina Falls 

through an intake structure, penstock and turbine 

room to the section of the Thina river immediately 

downstream of the Thina Falls. The electricity 

generated through the small-scale hydropower 

system is used to benefit the community in which 

the system was installed.

Technology Category

New method/device.

Technology Readiness Level

The innovation has been implemented in the relevant environment, hence it is at 

a TRL 8.

Benefits

Small hydropower schemes can play a critical role in providing energy access 

to remote areas in South Africa as standalone isolated mini grids. Also, rural 

electrification has the potential to improve the standard of living of people in a 

developing country such as South Africa.

Research Partner

University of Pretoria.

Next Steps

The outcomes of the implementation will be monitored for possible expansion to 

other rural communities. 

Water Use and Waste Management Innovations
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17. Pipeline leak detection using 

distributed fibre optic temperature, 

strain and vibration sensing

Innovation Description

Municipalities are faced with the challenge of 

curtailing water losses resulting from leakages. 

According to the Department of Water and 

Sanitation, South Africa is losing over R7 billion a 

year due to water leaks. This happens when burst 

pipes and reservoirs discharge water as a result of 

dilapidated infrastructure, among others.  

The innovation is a method of leak detection which 

operates by detecting leak-induced ground strains 

near a leaking pipe by sensing these strains using a 

distributed strain sensing in a fibre optic cable buried 

alongside the pipe during or after its installation. 

strain. A fibre optic cable installed in the ground near 

the pipe measures these leak-induced ground strains 

thereby providing warning of the leak. Distributed 

strains can be measured along lengths of optical 

fibre of 30 to 50 km depending on the type of fibre 

optic strain readout unit used.

Technology Category

New method/device.

Technology Readiness Level

Field assessments are in process, therefore the innovation is at a TRL 5. 

Benefits

The innovation has potential to reduce wastage of the constrained water resource 

and improve revenue for municipalities.

Research Partner

University of Pretoria.

Next Steps

The project is ongoing. Field assessments are in process & demonstration facility is 

currently being set up.

Water Use and Waste Management Innovations
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18. Bulk water meter calibration and 

verification using reservoir volumetric 

characteristics

Innovation Description

High levels of water losses (25 to 50%) in water 

supply and distribution systems are the main 

challenge that water utilities in developing countries 

currently face. The water meter is an essential tool 

for both the utility and the customers to measure 

and monitor consumption. When metering is 

inefficient the financial sustainability of utilities is at 

stake. Apparent water losses caused by metering 

inefficiencies can be reduced by assessing meters’ 

performance and identifying the main causes of 

inefficiency.

The innovation is a Water Meter Calibration Using 

Reservoir Volumetric Characteristics (WMCURVC) 

procedure. It is an inexpensive test procedure with 

innovative testing equipment to calibrate water 

meters in-situ.

Technology Category

New method/device.

Technology Readiness Level

Broader validation of the proof of concept has been achieved, therefore the 

innovation is at a TRL 5.

Benefits

The innovation provides reliable, inexpensive technology with which a water utility 

could calibrate a flow meter in-situ.

Research Partner

University of Pretoria.

Next Steps

The project is ongoing. The concept is currently being scaled up into a 

demonstration.

Water Use and Waste Management Innovations
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19. Just Water: exploring the behavioral 

impacts of households’ perceptions of 

fairness in relation to water services

Innovation Description

Households are classified as indigent if they lack 

access to fundamental goods and services to 

survive and can apply for indigent support and 

rates relief depending on total monthly household 

income (Department of Provincial and Local 

Government Republic of South Africa, 2007). 

This unresponsiveness may be due to differing 

perceptions of fairness and how the burden of 

collective action in conserving water should be 

allocated between groups. 

The innovation is a novel method of making use 

of the large amounts of water consumption and 

municipal bill payment data, combined with detailed 

surveys of residents about perceptions of fairness 

and beliefs about water consumption, to understand 

the effects of policy, and to collect insights on the 

determinants of water consumption behaviour in 

order to craft future policy.

Technology Category

Guideline.

Technology Readiness Level

The innovation has been tested in the relevant environment, thus it is at a TRL 7.

Benefits

The innovation can contribute to developing a new and inclusive process for water 

governance and demand management, which can lead to a system of sharing 

burdens that is fairer and equitable, thereby improving the relationship between 

government and residents and helping to promote pro-social behaviour in relation 

to water.

Research Partner

University of Cape Town.

Next Steps

The project is ongoing. The guideline is currently being tested by a municipality.

Water Use and Waste Management Innovations
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20. Tariffic: a web-based system for users 

to understand the impact of tariffs on 

the affordability of water

Innovation Description

The affordability of water is currently not well 

understood by municipalities, who are tasked with

supplying this service. In particular, tariffs are 

designed without fully assessing the impact 

that they will have on affordability. This is in part 

explained by limited research in the country on the 

various approaches for measuring and testing water 

affordability at the municipal level and this in turn 

is partly due to a lack of datasets that contain the 

water tariffs, consumption and income information 

typically required to assess affordability.

The proposed innovation is a web-based tariff 

modelling system that helps users understand 

how tariffs impact the affordability of water. Users 

define customers and either specify their water 

consumption or upload data on actual consumption 

from billing records. The user also specifies the 

income of the customers based on data from StatsSA 

Census on household income as well as water 

tariffs to be applied. Tariffic calculates the water bill 

for each customer and the bill as a percentage of 

income. Based on thresholds defined by the user for 

an affordable bill, Tariffic then determines the mix 

of affordability and unaffordability. Results can be 

presented spatially for a single municipality, or for 

several municipalities and compared. 

Technology Category

Model/Tool.

Technology Readiness Level

The innovation has been tested in the relevant environment and is ready for 

application, thus it is at a TRL 8.

Benefits

The tool makes it possible to calculate and understand affordability and 

consumption at a sub-local authority level across different locations within a 

municipality.

Research Partner

Palmer Development Group.

Next Steps

The model is currently being finalised and will be made available on the WRC 

website for intended users. Follow-on versions may be developed in the future, 

contingent on resource availability.

Water Use and Waste Management Innovations
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21. Nudges for economics of water tariffs 

(NEWTS)

Innovation Description

Residential water pricing is a key policy to 

manage and conserve water resources in urban 

environments. In practice, the issue is acutely 

challenging for water regulators and service 

providers, notably because tariffs have to balance 

several opposing objectives including affordability 

and fairness to households, the financial 

sustainability of water providers, environmental/

conservation impacts, and the provision of 

incentives to use water efficiently.

 NEWTS evaluates the socio-economic performance 

of water pricing. It tests if behavioural nudges 

can improve the socio-economic performance of 

existing water pricing schemes through their effects 

on estimated water demand functions. The tool aims 

to improve local pricing schemes by supplementing 

possible tariff adjustments with appropriate and well 

targeted behavioural interventions.

Technology Category

Tool.

Technology Readiness Level

The innovation has been tested in the relevant environment and is ready for 

application, thus it is at a TRL 8.

Benefits

The innovation aims to strengthen the socio-economic approaches to water 

management by integrating economic and social analyses into decision making 

processes related to tariffs and nudges.

Research Partner

University of Cape Town.

Next Steps

The project is ongoing.

Water Use and Waste Management Innovations
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WATER UTILISATION IN 
AGRICULTURE

The strategic focus of this KSA is increasing the efficiency and productivity of water use for production of food, forage, fibre, and fuel crops; 

improving food security; reducing poverty and increasing the wealth of people dependent on water-based agriculture; and ensuring 

sustainable water resource use. The needs and requirements of present and future generations of subsistence, emergent and commercial 

farmers is addressed through creation and application of water-efficient production technologies, models and information systems within the 

following interrelated sub-sectors of agriculture, namely:

• Irrigated agriculture

• Rainfed agriculture

• Woodlands and forestry

• Grasslands and livestock watering

• Aquaculture and fisheries

The challenge for applied research is contributing to finding sustainable solutions for water use in agriculture, with priority given to innovative 

new products which support economic development and inform decision-making for private business and public policies. In the process 

of undertaking these research projects, the composition of research teams endeavours to broaden representativeness of black and female 

researchers; post-graduate students are trained to improve the expertise of human capital, with research empowering individuals and groups 

in rural communities.

KSA
4
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INNOVATIONS
Water Utilization 

in Agriculture
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22. SAPWAT4: A computer application 

for planning of irrigation water 

requirements which also caters for salt 

management

Innovation Description

The irrigation of crop fields unlocks opportunities for 

increasing food security irrespective of the location 

in the world. However, intensification of agriculture 

poses risks to crops and soils that demand 

management. One such risk is the accumulation 

of salts in the soil, also known as salinity. Soil salts 

originate mainly from dissolved salts in irrigation 

water, fertiliser application, as well as mobilisation of 

salts in soils and parent material. Uncontrolled build-

up of salts carries threats of reducing crop yields and 

land productivity. 

The proposed innovation is a computer-based 

application  which combines long term average 

climate data, soil and crop characteristics, irrigation 

system characteristics and irrigation strategies 

to estimate crop irrigation requirements while 

also serving as a salt management guideline. The 

purpose of the salt management component is to 

show distribution of salts in crop fields, determine 

their impact on hydro-physical properties, and to 

provide procedures for solving salt related problems.

Technology Category

Guideline.

Technology Readiness Level

The innovation can be demonstrated in a relevant environment and thus is at a 

TRL 6.

Benefits

Research shows that there are high-risk farms that are inherently susceptible 

or already being impacted by salinity in South Africa. Such farms, particularly 

managed by younger farmers possessing higher levels of education, are good 

indicators of where the proposed innovation could possibly intervene. 

Research Partner

University of Free State

Next Steps

The innovation has been disseminated through several workshops with 

stakeholders including farmers unions, extension advisors, community of practice, 

policy makers, etc. Behaviour Change Officers (BCOs) will be trained to facilitate the 

exchange of information from the innovation to resource-deficient farmers.

Water Utilization in Agriculture Innovations
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23. A water budget approach for 

catchments

Innovation Description

Agricultural production accounts for approximately 

60% of all of South Africa’s water consumption, and 

water is the most limiting factor for agricultural 

expansion. Therefore, in order to remain productive, 

farmers need to adopt ways of using water more 

efficiently. Precision irrigation is an agricultural 

approach used worldwide to increase water supply 

in areas with poor hydration and decrease the water 

footprint in irrigated agriculture.

The proposed innovation is a  water budgeting, 

planning approach to enable farmers to better 

manage available water through appropriate 

irrigation scheduling for different crops with varying 

water requirements.

Technology Category

New method.

Technology Readiness Level

The concept has been proven in a small-scale 

environment, therefore the innovation is at a TRL 3.

Benefits

When adequately fused with terrestrial measurements this innovation offers 

decision support for agricultural water management.

Research Partner

University of Stellenbosch.

Next Steps

The innovation will be shared with various stakeholders in the agricultural sector, 

including commodity groups.

Water Utilization in Agriculture Innovations
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24. A new methodology for 

identification of human pathogenic 

bacteria in the water-plant-food-public 

health interface

Innovation Description

It is well established that fresh produce may be 

contaminated with human pathogens at various 

points along the farm to market supply chain. 

Potential points of contamination can be at a pre-

harvest level through irrigation water, pesticide 

sprays using polluted surface water, faeces due to 

animal husbandry practices or wildlife and birds, 

untreated manure used as fertiliser, or contaminated 

soil and dust. 

The proposed innovation is a new methodology for 

the identification of potential human pathogenic 

bacteria in the water-plant-food-public health 

interface. The methodology uses rapid Maldi-T of 

analysis, developed primarily for the health sector, 

to isolate, identify and characterise potential human 

pathogenic bacteria in the water-plant-food-public 

health interface. The methodology can also be easily 

duplicated in other laboratories for developing and 

implementing risk mitigation strategies.

Technology Category

New method. 

Technology Readiness Level

The methodology has been validated in a laboratory environment, therefore it is at 

a TRL 5.

Benefits

The innovation is applicable in government at the national, regional and 

municipal level to develop and implement mitigation strategies to ensure food 

safety. The microbiological hazards analysis, mapping of prevalence of multidrug 

resistant human pathogenic bacteria in the water, plantfood-public health 

interface will enable South African regulatory bodies to anticipate changes in the 

environment and respond appropriately. This will impact human, plant, animal and 

environmental health as part of a One Health solution and will contribute to the 

National Antimicrobial Resistance Strategy Framework.

Research Partner

University of Pretoria.

Next Steps

The innovation will be further developed for dissemination to the relevant 

stakeholders. 

Water Utilization in Agriculture Innovations
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25. A bio-economic model to 

economically manage site-specific water 

and salt stress in irrigated agriculture

Innovation Description

All over the world the pressure is mounting to use 

water more efficiently through the adoption of 

better irrigation technology, irrigation scheduling, 

site-specific management, and the cultivation 

of high valued crops. A trade-off exists between 

improving irrigation scheduling practices with the 

aim of improving water use efficiency and salt build-

up in the soil. Uncontrolled build-up of salts in the 

soil may cause salinity that affects crop growth and 

yield directly through osmotic pressure that reduces 

the availability of soil water, resulting in early plant-

water stress and loss of yield.

The proposed innovation is a bio-economic model 

to economically manage site-specific water and salt 

stress in irrigated agriculture. The model accounts 

for the spatial dynamic interactions between 

economics, management decisions and changes in 

the soil-water-crop systems to provide site-specific 

economic management of soil salinity. 

Technology Category

Model. 

Technology Readiness Level

The model has been validated at a relevant environment, thus it is at a TRL 5. 

Benefits

The innovation is a critical tool to guide farmer decision-making towards optimal 

water and salt management strategies.

Research Partner

University of Free State.

Next Steps

The bio-economic model will be made operational and accessible to agricultural 

advisors and extension officers.

Water Utilization in Agriculture Innovations
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26. Software-based tools for water 

quality guidance

Innovation Description

Risk-based guidelines allow the suitability of water 

to be assessed and interpreted in the context of risk 

of specific adverse effects. The innovation comprises 

software tools which provide site specific and 

generic water quality guidance for aquaculture and 

livestock water use in South Africa. 

The tools, designed based on methodologies that 

account for both risk and site-specificity, allow the 

user to enter the water quality composition of the 

source water as measured and, based on three levels 

of modelling in the tool, the user is presented with 

either generic conservative risk based guidance, 

rule-based output interpretation (based on input) or 

more site-specific guidance based on adjustment of 

modelling and reference data.

Technology Category

Tool/Guideline.

Technology Readiness Level

The proof of concept has been validated in the 

relevant environment, therefore the innovation is at 

a TRL 5.

Benefits

The application of the tools will allow for improvement in optimisation and 

efficiency in the use of water sources as well as a reduction on the generation of 

effluents if the requirement to treat the water is reduced.

Research Partner

Golder Associates Africa (Pty) Ltd.

Next Steps

The guidelines will be further developed and disseminated for aquaculture and 

livestock water use.

Water Utilization in Agriculture Innovations
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27. The evaluation of irrigation water 

quotas using the SAPWAT4 model

Innovation Description

Irrigation uses more than 60% of South Africa’s 

surface and groundwater resources, and therefore 

irrigation water requirement planning has to be 

conducted as effectively as possible. This includes 

the regular review of water allocation to irrigation 

areas based on changes in cropping patterns, 

upgrading of irrigation systems, climate change and 

newer, shorter growing crop varieties.

The innovation is a methodology that enables 

comparison among irrigation water quotas of areas 

in South Africa using the SAPWAT4 model developed 

by previous WRC research. It also estimates irrigation 

requirements of crops grown in specific areas 

selected throughout the country. 

Technology Category

New method.

Technology Readiness Level

The methodology has been adopted by various 

government stakeholders, which places it at a TRL 8.

Benefits

The innovation could be applied in all irrigation areas in South Africa, especially in 

areas where water supply problems and total size of irrigated area warrant it.

Research Partner

University of Free State, PICWAT.

Next Steps

The outcomes of the implementation of the SAPWAT4 model will be monitored 

and shared widely.

Water Utilization in Agriculture Innovations
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28. A predictive model on weekly water 

use of avocado and macadamia orchards

Innovation Description

There is a considerable gap in knowledge on water 

use of avocado and macadamia orchards. In this 

context, water use is defined as evapotranspiration 

(ET) of avocado and macadamia orchards for a 

specified tree spacing and age after planting. 

Both crops are cultivated in summer rainfall 

areas hence supplementary irrigation is crucial 

during dry periods. There is therefore a need for 

irrigation scheduling and advice on irrigation water 

management for avocado and macadamia orchards.

The proposed innovation is a predictive model to 

inform farmers on how weekly weather patterns 

impact the water use of avocado and macadamia 

orchards and when irrigation should be optimal 

to enhance water use efficiency and reduce yield 

losses. The model is accompanied by a unique water 

use data set, which can be used by the agricultural 

industry for irrigation planning and design purposes, 

the issuing of fair water licenses and for possible 

expansion planning within existing water allocations.

Technology Category

Model.

Technology Readiness Level

The innovation can be demonstrated at a relevant environment and thus is at a 

TRL 6.

Benefits

The innovation is intended to form the basis for irrigation scheduling and advice 

on irrigation water management as well as formal authorisation of water use for 

avocado and macadamia in water management areas. Growers can therefore 

start predicting how weekly weather will impact water use of the orchards and 

when irrigation should be optimal to prevent a loss of yield, as well as when water 

savings can potentially be achieved.

Research Partner

University of Pretoria.

Next Steps

The innovation has been shared via a number of different forums, including 

presentations at local and international conferences, grower study groups, the 

South African Avocado Gowers Association (SAAGA) research symposium, etc. In 

addition, a policy brief was developed and disseminated to the relevant parties.

Water Utilization in Agriculture Innovations
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29. Guidelines for reducing carbon 

emissions from crops

Innovation Description

Long term storage of carbon in the soil can mitigate 

against climate change and improve water use 

efficiency in agriculture. Since most smallholder 

farmers in South Africa operate in regions with 

limited water availability and marginal soil fertility 

to achieve meaningful agricultural productivity, 

cultivating crops and varieties that utilize water 

efficiently is central to their productivity and 

longevity. 

The proposed innovation provides guidance towards 

enhancing soil water storage by using selected local 

crop varieties that have enhanced capacity for soil 

carbon sequestration and efficient utilization of 

limited water supply. Increased carbon sequestration 

ultimately improves the water and nutrient holding 

capacity of the soil. 

Technology Category

Guideline. 

Technology Readiness Level

Trials have been conducted on well-monitored research facilities, thus the 

innovation is at a TRL 6.

Benefits

The innovation can go a long way towards building and enhancing resilience and 

adaptation to climate change. There is potential to upscale the project results 

nationwide and improve rural livelihoods.

Research Partner

University of Kwa-Zulu Natal.

Next Steps

The guideline will be disseminated to South African farming communities widely.

Water Utilization in Agriculture Innovations
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30. Vundisa Manure Application Tool 

Innovation Description

The Agri-parks model represents a multi-scale 

system that could potentially make an important 

contribution to supporting emerging farmers, 

revitalising agriculture and addressing food security 

for the present and the future. Hence, developing 

frameworks for integrated water resources 

management and investigating tools and solutions 

to the numerous problems that emerging farmers 

currently experience is necessary to promote the 

development of Agri-parks. 

The Vundisa Manure Application Tool (VMAT) is an 

Excel-based spreadsheet that calculates manure 

application rates for different crops in shovels and/

or wheelbarrows in Agri-parks. The spreadsheet 

uses soil, manure analysis results and fertilizer 

recommendation to calculate manure application 

rates, which is done by calculating the number 

of shovels and/or wheelbarrows of manure to be 

applied per hectare to reach the target yield. 

Technology Category

Tool.

Technology Readiness Level

The innovation has been tested in the farming community, and therefore is at a 

TRL 6.

Benefits

The innovation is critical for increasing the productivity of Agri-Parks and for the 

effective management of these Parks.

Research Partner

University of Pretoria.

Next Steps

The VMAT has been made available to South African farmers through WRC 

partners.

Water Utilization in Agriculture Innovations
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31. Water and Nutrient Balance Tool

Innovation Description

Engaging with Agri-park farmers to select and 

develop tools is important in order to better 

understand the tools and technologies that are most 

transferable to them. Through such engagements, 

the Water and Nutrient Balance (WNB) tool that 

estimates the production potential of an Agri-park 

has been developed.

 The innovation is a user-friendly Excel-based 

spreadsheet that combines crop water footprint 

information with general crop and water availability 

and quality data to produce estimates of the 

potential size of an Agri-park and the production 

that can be achieved for various crops in terms of 

water availability and the nutrient content of the 

water.

Technology Category

Tool. 

Technology Readiness Level

The innovation has been tested in the farming community, and therefore is at a 

TRL 6.

Benefits

The tool can be easily operated by a wide range of stakeholders to assist Agri-park 

planners or catchment managers with integrated water resource management 

planning.

Research Partner

University of Pretoria.

Next Steps

AgriPark managers have been trained on the tool and outcomes of 

implementation will be monitored and documented for future iterations. 

Water Utilization in Agriculture Innovations
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32. Social Media-Based Learning 

Programme for Smallholder Farmers

Innovation Description

Social media provides a key opportunity for use 

as a learning tool. Using social media platforms to 

engage stakeholders allows for sharing of broader 

perspectives and communication in a manner 

that is easily accessible across different types of 

participants.

The Social Media-Based Learning Programme uses 

social media and web technology to deliver an 

agronomic training programme for small scale 

farmers. A module is developed, communicated 

and hosted on a social media platform, to which 

participants are able to register through the use of 

an online form. The learning programme chapters 

are published on a daily basis, at the end of which 

the participants are required to write a test on the 

chapters’ content and receive a certificate if they 

pass.

Technology Category

Tool. 

Technology Readiness Level

The tool has been tested on Agri-park farmers, thus it is at a TRL 6.

Benefits

The use of social media as a smart e-learning platform for the training of small 

scale farmers can provide information to guide and educate farmers to improve 

production outcomes and access prospective commercial markets.

Research Partner

University of Pretoria.

Next Steps

South African and SADC farmers participated in the programme and the social 

media platforms has remained active for ongoing interaction.

Water Utilization in Agriculture Innovations
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33. Agricultural water management 

scenarios 

Innovation Description

Poor management of water resources threatens the 

resource base on which agriculture depends.

Therefore, there is a need to conserve water by 

creating and managing alternative water sources

through the development of scenarios for future 

agricultural water use, and other benefits. 

The proposed innovation, developed through 

structured research, comprises knowledge-based 

scenarios for future agricultural water management. 

The scenarios take into account the natural and 

unnatural hazards that could occur in the future and 

are necessary to identify feasible prospects for

agricultural water management within the political, 

social, economic and natural environment.

Technology Category

Tool.

Technology Readiness Level

The innovation has been tested with a wide range of 

stakeholders and therefore is at a TRL 7.

Benefits

The scenarios have potential to provide policy and decision-makers with 

indispensable insights to strengthen strategies aimed at countering undesirable 

trajectories of change and ensure water and food security, the continued relevance 

of the agricultural sector, and ongoing agricultural development in South Africa.

Research Partner

University of Free State.

Next Steps

The scenarios will be shared with water management stakeholders, 

decisionmakers and policymakers in the water and agricultural sectors.

Water Utilization in Agriculture Innovations
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34. A Knowledge Uptake Strategy for 

Smallholder Farmers and Household 

Food Producers 

Innovation Description

There is a need to to encourage, facilitate and 

mediate access to the knowledge produced by the 

Water Research Commission (WRC); and in particular 

to promote the use of the rainwater harvesting and 

conservation practices described in WRC materials. 

The proposed innovation is a Knowledge Uptake 

Strategy for WRC learning materials developed for 

food producers. The strategy uses a social learning 

network approach to knowledge dissemination and 

uptake in the agricultural learning system, focusing 

on the management, use and conservation of 

water for small scale farming and household food 

production.

Technology Category

Guideline/Tool.

Technology Readiness Level

The strategy has been tested on a variety of 

stakeholders and therefore is at a TRL 7. 

Benefits

The innovation enables a social learning network process, not only directly for 

food production and water security outputs, but also for relationship building, 

social cohesion and social solidarity, while including women, youth and all other 

stakeholders in a supportive process of generative co-learning and change. 

Furthermore, the strategy makes knowledge in the WRC materials ‘live’ in practice, 

enabling it to directly contribute to the well-being of those who can and should 

benefit most from it.

Research Partner

Rhodes University.

Next Steps

The strategy will be disseminated to the relevant stakeholders widely, along with a 

suite of WRC learning materials.

Water Utilization in Agriculture Innovations
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35. Context-based drought adaptation 

strategies for smallholder farmers

Innovation Description

Climate change impacts and challenges differ from 

place to place, hence general or global strategies 

do not always work at the local level. Droughts 

disproportionately affect smallholder farmers due 

to limited access to mitigation resources, hence 

adaption methods which take into account the 

farming context are critical to support smallholder 

farmers.

The proposed innovation entails context-based 

adaptation strategies to enable crop and livestock 

smallholder farmers to cope and adapt during 

drought periods in South Africa. 

Technology Category

Tool. 

Technology Readiness Level

The innovation has been demonstrated in selected 

provinces, thus it is at a TRL 7. 

Benefits

The innovation provides smallholder farmers with drought coping and adaptation 

strategies which can be implemented at a local level. In addition, policy and 

decision-making are provided with tools to formulate coherent policies and 

strategies on adaptation and resilience.

Research Partner

Cape Peninsula University of Technology.

Next Steps

The adaptation strategies will be disseminated to stakeholders including farmers 

unions, extension advisors, communities of practice, policy makers, and others.

Water Utilization in Agriculture Innovations
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36. The climate-smart bag system for 

vegetable growing

Innovation Description

School-based participatory vegetable gardens 

are a long-term strategy that complements 

supplementation and food fortification programs 

to address hidden hunger. The success of school 

gardens is dependent on an enabling environment 

for the development and implementation of 

gardening activities in schools. Addressing 

constraints such as technical support, tools and 

infrastructure is critical for the success of school 

gardens.

The innovation is a climate-smart production system 

for the growing of vegetables while optimising 

yield per unit of area utilized. In the bag system, 

plants are grown vertically, which results in efficient 

utilization of space or land. The system also allows for 

more precise irrigation water applications and can 

be implemented anywhere in the garden without 

requiring weeding.

Technology Category

New method/product.

Technology Readiness Level

The innovation has been demonstrated at public 

schools, thus it is at a TRL 7.

Benefits

Growing a variety of vegetables in school gardens can assist in combating 

malnutrition among children by increasing the availability of vegetables in 

the school catering facilities. Learners can also obtain hands-on experience in 

vegetable gardening, which will contribute to increased knowledge of vegetables, 

willingness to taste vegetables, and intake of vegetables at the household level.

Research Partner

Agricultural Research Council.

Next Steps

The system will be deployed to other schools nationally. 

Water Utilization in Agriculture Innovations



52 INNOVATIONS PORTFOLIO 2020/21

37. Buna Africa: A smart phone app for 

small scale fish farmers and government 

aquaculture extension officers

Innovation Description

In recent years the aquaculture industry has 

experienced growth in the African continent, 

owing to growing demand for fish and the decline 

in wild caught fisheries. In South Africa, however, 

aquaculture production is not only small but has 

in fact declined. This is attributed to, among other 

factors, the limited technical capabilities of small-

scale farmers (and extension officers), as well as the 

planning and management of the sector. 

The proposed innovation is a smart phone 

application for small scale fish farmers and 

government aquaculture extension officers. The 

application carries previous as well as revised WRC-

produced  knowledge in a digital platform to provide 

a condensed “less wordy” version. Among other 

features, the innovation enables farmers to calculate 

growth parameters to benchmark the farms’ 

production levels and contains an instant messaging 

system that farmers and extension officers can use to 

communicate and share information.

Technology Category

Tool. 

Technology Readiness Level

The application has been tested with small scale farmers and the relevant 

government stakeholder, thus it is at a TRL 7.

Benefits

The innovation presents potential to enhance the technical capabilities of small-

scale farmers, thereby contributing to improved aquaculture production.

Research Partner

Rhodes University.

Next Steps

The App will be piloted with farmers, government departments and SADC partners 

on a larger scale.

Water Utilization in Agriculture Innovations
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38. A climate smart agriculture decision 

support platform

Innovation Description

Climate change has devastating consequences 

which pose a threat on people, the environment, 

and the economy, among others. While the impacts 

of climate change are evident in many spheres, 

smallholder farmers who rely on natural resources 

are disproportionately affected. Besides mitigation, 

there is a growing need to adapt, hence adaptation 

responses are critical.

The proposed innovation is a climate smart 

agriculture (CSA) decision support system 

which supports smallholder farmers in choosing 

appropriate, tested practices and technologies for 

implementation at homestead and field level across 

a range of bioclimatic regions, providing baskets of 

options for use at community level for introduction 

of concepts, awareness raising and implementation, 

across a range of bioclimatic regions, and others.

Technology Category

Decision Support Tool. 

Technology Readiness Level

The platform has been shared with over 250 farmers, 

which places it at a TRL 8. 

Benefits

The decision support system can go a long way in building and enhancing the 

resilience of smallholder farmers in rural communities. 

Research Partner

Mahlathini Development Foundation.

Next Steps

The innovation will be disseminated to smallholder farmers nationwide. 

Water Utilization in Agriculture Innovations
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39. Enterprise budgets for the 

profitability of biofuel feedstock

Innovation Description

South Africa is a water-scarce country and thus, 

one of the greatest challenges facing the biofuel 

industry is to increase crop production using less 

water. Thus, research is required to assist smallholder 

farmers to improve crop yields in a water constrained 

environment, thereby increasing the efficient use of 

available water resources. 

The proposed innovation comprises enterprise 

budgets to determine the profitability of two 

biofuel feedstock cultivation, i.e. soybean and 

grain sorghum. Enterprise budgets are based on 

the specific agronomic requirements of each crop, 

which presents both fixed and variable costs as well 

as income estimates for producing a hectare of the 

two studied biofuels. In addition, the innovation 

has estimated the agronomic requirements and 

developed production guidelines for both crops.

Technology Category

Guideline.

Technology Readiness Level

The innovation has been tested in the relevant 

environment, therefore it is at a TRL 6.

Benefits

The guidelines will inform policy, research and farmers on best farming methods 

for soybean and grain sorghum cultivars. This will go a long way in saving water 

and optimizing arable land for biofuels.

Research Partner

University of KwaZulu-Natal.

Next Steps

The guidelines will be disseminated to the farming community widely.

Water Utilization in Agriculture Innovations
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40. A mobile phone Application that 

uses agro-meteorological data to predict 

crop water requirements for apple 

orchards

Innovation Description

Due to water resource challenges, modern 

agriculture is constantly investigating methods 

to enable farmers to use less water for irrigation 

while maintaining high fruit quality and yield. This is 

particularly  the case for fruit tree orchards.

The innovation is a mobile phone application (both 

android and IOS) that uses agro-meteorological 

data to predict crop water requirements for apple 

orchards, 7 days in advance. The tool currently works 

for apple orchards using readily available data as 

inputs. The input data includes orchard coordinates, 

an estimate of the fractional vegetation cover, 

average tree height, soil type, cover crop status, 

and irrigation system type. The user decides how 

far ahead they wish to get the daily forecasts, with a 

maximum of seven days ahead. The outputs include 

the daily orchard transpiration, evapotranspiration 

and reference evapotranspiration. A weekly 

summary of the crop coefficients is also produced 

informing the farmer if it is necessary to irrigate the 

crop.

Technology Category

Tool. 

Technology Readiness Level

The innovation is being applied by relevant users widely, thus it is at a TRL 9.

Benefits

Research Partner

Council for Scientific & Industrial Research.

Next Steps

The App is currently in the process of registration with relevant policy bodies.

Water Utilization in Agriculture Innovations
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41. An improved ACRU model for 

catchment scale runs

Innovation Description

South Africa’s fast changing landscape presents a 

need to support a growing population and economy 

through improved catchment management. It is, 

therefore, critical for the country to make increasing 

changes to the land’s surface to ensure adequate 

economic growth and food production. However, 

with such rapid and widespread changes in land use 

and management, vast changes in natural resource 

and water availability are inevitable, with these 

including large-scale land management changes.

The innovation is a detailed configuration of the 

Agricultural Catchments Research Unit (ACRU) model 

for catchment scale runs with new developments 

and refinements. The configurations and refinements 

of the model align the system with new scientific 

developments and operating system improvements. 

Guidelines on how to manage water flows in specific 

catchments were also developed. 

Technology Category

Guideline.

Technology Readiness Level

The model has been tested in the relevant environment and is thus at a TRL 6.

Benefits

The knowledge on hydrological changes and the level of changes on water 

availability provide useful insights to policy and decision making on the course of 

actions needed to reduce the impact of same.

Research Partner

University of KwaZulu-Natal.

Next Steps

The improved model as well as the guidelines will be disseminated to the relevant 

stakeholders.

Water Utilization in Agriculture Innovations
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ECOLOGICAL INFRASTRUCTURE 
FOR WATER SECURITY

The Ecological Infrastructure for Water Security Project (full title Unlocking Biodiversity Benefits through Development Finance in Critical 

Catchments) was executed by the South African National Biodiversity Institute (SANBI), in partnership with the Development Bank of Southern 

Africa (DBSA) and with funding from the Global Environment Facility (GEF) in 2018. This five-year project, implemented by a range of partners, 

focuses on improving water security by integrating biodiversity and ecosystem services into planning, finance and development in the water 

sector. It aims to do this by:

1. Taking stock of South Africa’s existing natural capital

2. Supporting an enabling environment for ecological infrastructure through relevant policies and financing mechanisms 

3. Undertaking restoration work in two critical catchments

4. Facilitating knowledge management and social learning around the importance of the natural system for water security

The Water Research Commission (WRC) is responsible for facilitating knowledge management and social learning so as to change the way 

targeted public and private sector stakeholders and decision-makers engage with, think about and integrate ecological infrastructure into 

water sector development planning and finance.

KSA
30
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42. A framework for monitoring and 

evaluating change and learning within 

the Ecological Infrastructure for Water 

Security Project

Innovation Description

The Water Research Commission is supporting 

the Ecological Infrastructure for Water Security 

(EI4WS) project, a multi-stakeholder initiative to 

unlock development finance to secure ecological 

infrastructure for water security. The project is 

structured via three interdependent components 

that focus on systemic changes to better enable 

biodiversity and ecosystem services to contribute to 

water security, through demonstration of proposed 

approaches in the Berg- Breede and uMngeni 

River catchments. Key to these is improving the 

integration of biodiversity and ecosystem services 

into the water value chain through social learning, 

credible evidence and knowledge management

The innovation is a a social learning, knowledge 

management and mediation (SLKMM) strategy in 

response to the objectives of the EI4WS project, 

which includes an innovative framework for 

monitoring and evaluating change and learning as 

well as capturing social learning value. This “strategy-

as-practice” is unique in the water sector. 

Technology Category

Tool/Guideline.

Technology Readiness Level

The framework is currently undergoing a pilot study and is therefore at a TRL 6.

Benefits

The innovation is a promising approach to illustrative qualitative value creation for 

the intentions the EI4WS project and its partners and various stakeholders.

Research Partner

Rhodes University.

Next Steps

The project is ongoing.

Ecological Infrastructure for Water Security Innovations
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43. EI4WS slide deck and infographic 

with packaged WRC technical research 

to unlock private sector investment

Innovation Description

 In the face of changing climatic conditions and 

severe constraints, achieving water security requires 

collaboration between the public, private and civil 

society sectors towards novel, innovative solutions. 

Furthermore, there is a growing need to recognise 

the role of ecological infrastructure in

supplementing, sustaining and, in some cases, 

substituting for built infrastructure solutions for 

water resource management. This role, and the 

impacts and dependencies of infrastructure on 

natural capital, are insufficiently internalised in water 

sector development and finance planning.

The proposed innovation is an Ecological 

Infrastructure for Water Security (EI4WS) introductory 

slide deck and infographic which has packaged 

WRC technical research with the aim to unlock 

private sector investment. The format is unique in 

the format, packaging and translation of technical 

information for a private sector audience.

Technology Category

Tool/Guideline. 

Technology Readiness Level

The slide deck has already been disseminated and is being used by WRC project 

partners, thus it is at a TRL 8.

Benefits

The slide deck presents the potential to attract strategic partnerships and private 

sector investment towards ecological infrastructure research, development and 

innovation.

Research Partner

National Business Initiative.

Next Steps

The project is ongoing.

Ecological Infrastructure for Water Security Innovations
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WATER TECHNOLOGIES 
DEMONSTRATION PROGRAMME

The Water Technologies Demonstration (WADER) Programme is a joint initiative of the Water Research Commission and the Department of 

Science and Innovation (DSI). The objective of the programme is to pull together the applied R&D and pre-commercialization stages of the 

water innovation continuum through facilitating high-level collaborative technology demonstrations from the public and private sectors and 

create an enabling environment to accelerate water and sanitation technologies to the market. Through this, WADER aims to bridge the gap 

between water research and the market to achieve a connected water innovation system that delivers socio-economic benefits for South 

Africa.

For the purpose of showcasing in this report, only five (5) technologies supported by the WADER programme have been sampled. 
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44. Hydroponic planter

Innovation Description

All hydroponics pipe systems currently available in 

the market do not have a water storage capacity 

incorporated in their designs. Consequently, most 

systems require that water be flowing through 

them continuously. Therefore, irrigating systems 

have to run continuously in order to prevent the 

plant roots from becoming dry, thus hindering 

plant growth or killing the plant. While some 

designs have incorporated an inert medium in 

their usage, this medium is often not reusable thus 

increasing operational costs.  Furthermore, at a 

time when electricity in South Africa is becoming 

more expensive and more unreliable due to power 

failures, it is becoming economically unsustainable 

to operate hydroponic systems continuously over 

extended periods of time, particularly during 

power failures when generators have to stand in for 

conventional electricity.

The innovation is a hydroponic pipe system that 

allows plants continuous access to water even 

when the irrigating system is off due to power 

shortages, pump failure or any other reason. The 

design essentially allows for plants to be irrigated 

periodically, as opposed to continuously, thus 

reducing the amount of energy required per kg 

produced.

Technology Category

New method/device.

Technology Readiness Level

A preliminary prototype has been developed, thus the innovation is at a TRL 6.

Benefits

The modular pipe system allows for effective hydroponics farming at virtually any 

scale, thus enabling the farming of leafy green crops using 10 times less space, up 

to 90% less water in a virtually pesticide free environment, virtually anywhere in 

the world.

Research Partner

Agang Bokamoso (AB) Farms.

Next Steps

The innovation is currently undergoing demonstration through the WADER 

programme.

Water Technologies Demonstration Programme Innovations
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45. Zambezi Slide-On Gutter

Innovation Description

The innovation is the Zambezi Gutter which was 

invented to help reduce the ever-increasing demand 

for water extracted from African rivers. Zambezi 

Gutters’ mission is to enable rainwater harvesting 

from many roofs, particularly in rural areas and 

informal settlements where the roofs do not cater for 

traditional gutters, due to a lack of gutter mounting 

features like rafters, fascia boards and brackets.

In partnership with the Water Research Commission 

and WADER, the Zambezi Gutter has been  

demonstrated to be a cost-effective and easy-to-use 

one-piece gutter. It simply slides onto the roof and is 

fastened to the metal roof material directly, typically 

inverted box rib (IBR) sheeting or corrugated iron. 

The slide-on design also appeals to high-end 

applications as the gutter naturally aligns roof 

ends perfectly. The Zambezi Gutter replaces three 

traditional gutter components (gutters, brackets and 

rafters/fascia boards), reducing the cost, time and 

labour of gutter installations.

Technology Category

New method/device.

Technology Readiness Level

The technology has been proven through successful operations in operating 

environments and is ready for full commercial deployment, thus it is at a TRL 8.

Benefits

The innovation presents a solution to improve water access while reducing the 

pressure exerted on existing water sources such as rivers and dams.

Research Partner

Zambezi Sanitation (Pty) Ltd.

Next Steps

The innovation has been demonstrated through the WADER programme and is 

ready for full commercial deployment.

Water Technologies Demonstration Programme Innovations
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46. Bio-tiles 

Innovation Description

It is estimated that the average person produces 

about 500 litres of urine per year. Using appropriate 

science and know-how, much of this human waste 

can be converted into value to create significant 

environmental impact.

The innovation is the Bio-tiles, which are produced 

using a natural process at ambient conditions. 

The technology relies on a source of urea which 

can be recovered from human urine or synthetic 

urea. Special bacteria breakdown the urea to form 

carbonate ions which then combine with free 

calcium ions to form a bio-cement (CaCO
3
) that 

‘glues’ loose material together, in this case in the 

shape of a bio-tile. Other waste material such as 

mine tailings, building rubble, plastic or glass could 

also be used as the aggregate. The process is more 

sustainable than conventionally manufactured tiles 

because the bio-tiles are grown at room temperature 

and use multiple waste streams to produce the 

product.

Technology Category

New method/device.

Technology Readiness Level

The technology has been tested in the laboratory and still requires some 

refinement, thus it is at a TRL 4.

Benefits

The innovation presents an opportunity to transition waste that would otherwise 

result in severe environmental impacts into a valuable commercial product.

Research Partner

University of Pretoria.

Next Steps

Large scale demonstration in a commercial environment will be explored. 

Water Technologies Demonstration Programme Innovations
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47. Trommel Screen for Faecal Sludge 

Screening 

Innovation Description

Detritus in faecal sludge from ventilated improved 

pit (VIP) toilets, urine diversion (UD) and pit toilets 

is a major hindrance to sludge treatment and 

beneficiation and has to be removed from sludge to 

allow treatment systems to operate more efficiently. 

The innovation is a trommel screen developed and 

optimised for screening faecal sludge to provide a 

simple, cost-effective means to remove the detritus 

from sludge so that existing treatment systems can 

operate efficiently and cost-effectively. The purpose 

of the technology is thus to play a role as a process 

step in the upgrade of existing and future faecal 

sludge beneficiation treatment chains.  

Technology Category

New method/device.

Technology Readiness Level

The system has been demonstrated in a relevant 

environment and is therefore at a TRL 6. 

Benefits

The technology will lead to significant performance improvement at faecal sludge 

treatment plants and could promote development of new businesses that could 

utilise the sludge commercially.

Research Partner

Khanyisa Projects.

Next Steps

A commercial partner is required to bring the innovation to market.

Water Technologies Demonstration Programme Innovations
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48. Data-Driven Borehole Placement 

System

Innovation Description

While borehole drilling has proven to be a logical 

solution for accessing drinkable water, the rate at 

which sustainable boreholes are drilled remains 

low. Innovations to increase the success rate of 

sustainable boreholes drilled are urgently needed.

The innovation is a predictive software system 

that enables hydrogeologists to make data-driven 

decisions when identifying suitable locations to drill 

sustainable boreholes. To determine the probability 

of groundwater at a geolocation, end-users are 

simply required to pan to the area of interest on an 

interactive map and click evaluate (see image on the 

right). Early testing of the system has indicated an 

accuracy rate of ~65% which is more than double 

the existing success rate in the SADC region. 

Technology Category

New method/device.

Technology Readiness Level

An early prototype system has been developed and 

tested on real-world data from the SADC region, thus 

the innovation is at a TRL 6.

Benefits

The innovation has potential to contribute to realising the United Nations 

Sustainable Development Goal 6 which aims to supply everyone with access to 

sanitary water by 2030.

Research Partner

Hydro Blu (PTY) Ltd.

Next Steps

The innovation is currently undergoing demonstration through the WADER 

programme.

Water Technologies Demonstration Programme Innovations
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SOUTH AFRICAN SANITATION 
TECHNOLOGIES ENTERPRISE 
PROGRAMME

The South African Sanitation Technology Enterprise Programme (SASTEP) is a national system of innovation platform that seeks fast-track the 

adoption of innovative and emerging sanitation technologies in South Africa through fostering local manufacturing and commercialization. 

The core strategy of the programme includes supporting and empowering sanitation innovators (technology partners) and sanitation 

entrepreneurs (commercial partners). The programme’s approach is hinged on formation of collaborative partnership with these partners to 

ensure the transition of suitable and appropriate sanitation technologies to the marketplace. The programme was established by the Water 

Research Commission (WRC) in partnership with the Department of Science and Innovation (DSI), and the Bill and Melinda Foundation (BMGF) 

and with the support of the Department of Water and Sanitation (DWS).

For the purpose of showcasing in this report, only five (5) technologies supported by the SASTEP programme have been sampled. 

KSA
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49. Clear Recirculating Toilet

Innovation Description

The Clear water recirculation toilet system was 

developed through a grant provided by the Bill 

and Melinda Gates Foundation. It is a modular and 

containerized system designed as a multi-seat unit 

and comes in several models. The latest two models 

demonstrated on the SASTEP platform are Model 

TT-5B and Model TT-6. 

Model TT-5B is a 4-seater front-end toilet with the 

back-end treatment unit. It is a containerized and 

modular unit designed to accommodate an average 

of 600 uses a day. The system can be energy self-

sufficient if connected to solar panels transport and 

is easy to install and commission while requiring 

no connection to an existing sewer system. The 

Model TT-6 is a modular and containerized unit 

that houses the back-end only with no front-end 

provided. The unit can be coupled to existing toilet 

blocks, which makes it more versatile than the Model 

TT-5B. As with the model TT-5B, it is designed to 

accommodate an average of 6000 uses a day and 

is a containerized and modular unit that is easy to 

transport, install and commission. It also requires no 

connection to an existing sewer system and can be 

energy self-sufficient if connected to solar panels.

Technology Category

New method/device.

Technology Readiness Level

Early prototypes of the two models have been developed and tested at 

Tsholetsega Primary School, Krugersdorp, thus the innovation is at a TRL 6.

Benefits

The Clear Recirculating Toilet offers a dignified off-grid sanitation solution that will 

work in areas with little water supply.

Research Partner

Enviro Loo.

Next Steps

Testing of the toilet units is underway at Mofolo North. In addition, an audit of 

Tirelo Farm School (North West) for suitability of installation and testing of the TT-6 

back-end treatment plant has commenced.

South African Sanitation Technologies Enterprise Programme Innovations
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50. ‘b-Engineering Biogenic Refinery

Innovation Description

‘b-engineering has signed a licencing and 

technology transfer agreement with a global 

technology partner: Biomass Biogenic Refinery, 

through the Reinvented Toilet Technologies initiative, 

to assemble and test the Biogenic Refinery prototype 

in the South African environment. 

The Biogenic Refinery BR4018 is a thermal treatment 

system that eliminates pathogens while also 

providing nutrient-rich biochar, heat, and energy. The 

technology is a small scale decentralized nutrient 

recovery plant that treats human fecal sludge, food 

waste and manures. It is currently operational in 

various countries including India and the United 

States.

Technology Category

New method/device.

Technology Readiness Level

Testing of the technology at a demonstration site in 

the City of Tshwane is currently underway, thus the 

technology is at a TRL 6.

Benefits

The technology is a transformative solution to sludge management and disposal in 

response to water and sanitation challenges faced by wastewater treatment works.

Research Partner

b-Engineering.

Next Steps

The company will be assisted to adapt the technology to the South African context 

with anticipation of manufacturing the units in South Africa.
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51. Envirosan Eazi-split 

Innovation Description

The Envirosan Eazi-split is a hybrid low flush urine 

diversion sanitation technology based upon 

the EOOS design and the Bill & Melinda Gates 

Foundation’s “Reinvent The Toilet” initiative. As a pour 

flush system, the Eazi-split solution is entirely off-grid 

and requires no mainstream water connection, as 

it flushes manually with as little as 2 litres of grey or 

potable water, whilst maintaining a 70-80% urine 

split. 

The Eazis-plit system can be upgraded to work with 

an internal or external cistern (still flushing with as 

little as 2 litres of water) and can be connected to 

a formal water supply or sewerage system if such 

becomes available. The urine can thereafter be 

separately collected and treated for further use as 

fertilizer.

Technology Category

New method/device.

Technology Readiness Level

A late-stage prototype was developed and has been successfully demonstrated in 

both a household and school environment in eThekwini municipality.

Benefits

The technology offers a dignified off-grid sanitation solution that will work in areas 

with little or no water supply. Additionally, the collection of urine for converting 

into fertiliser has potential to benefit the agricultural industry. 

Research Partner

Envirosan Sanitation Solutions.

Next Steps

Preparations are underway to demonstrate the Eazis-plit in the Banana City 

household project in partnership with eThekwini Municipality.

South African Sanitation Technologies Enterprise Programme Innovations



73

52. Savvy-loo

Innovation Description

The Savvy-loo toilet is a urine diverting dry toilet 

that uses solar heat and air to desiccate faeces while 

directing urine to a soak away. It is intended for 

African rural areas without access to water. A pedal-

operated conical disc separates liquids from solid 

faeces. The faeces are dried using a mix of solar heat 

and air ventilation, while the urine is directed to a 

soak pit.

Savvy Loo Close Corporation owns the Savvy-Loo 

patent rights and facilitates toilet production and 

sales. Pennine Energy Innovation (Pty) Ltd holds 

the usufruct rights to the Savvy-Loo patents, and 

manufacture and trade the units.

Technology Category

New method/device.

Technology Readiness Level

Benefits

The technology offers a dignified off-grid sanitation solution that will work in areas 

with no water supply.

Research Partner

Savvy Loo Close Corporation & Pennine Energy Innovation (Pty) Ltd.

Next Steps

Marketing and scaling up of the technology is in process.
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53. LiquidGold Diamond Reactor 

Innovation Description

The majority of fertilizers are produced by either 

converting atmospheric nitrogen to ammonia or 

by mining finite resources such as phosphate raw 

materials. The conversion of nitrogen into ammonia 

consumes about 2% of the world’s energy and 

relies heavily on fossil fuels, while the depletion of 

phosphate rock reserves could negatively impact 

future industries. Environmentally-safe fertiliser 

production, such as turning human waste into 

fertiliser, could make farming more sustainable. 

The LiquidGold Diamond Reactor is an off-grid 

nutrient recovery unit that converts 98 litres of 

urine into 1kg of biological fertilizer. The technology 

is a nutrient recovery reactor that helps save on 

chemical and waste disposal costs, which creates a 

new revenue stream through the sale of high value 

recovered fertilizer. It uses a batch system and is 

completely automated.  

Technology Category

New device/method.

Technology Readiness Level

The reactor’s conceptual and thorough engineering 

designs have been completed, thus the technology 

is at a TRL 5.

Benefits

Deriving value from human waste through the conversion of urine to sustainable 

fertilizer can benefit the economy and the environment by making farming 

practice more sustainable. 

Research Partner

LiquidGold.

Next Steps

Testing of the reactor’s conceptual and engineering designs is currently underway.
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APPENDICES 

Appendix A: Technology Readiness Levels

Technology Readiness Levels

TRL 1 Basic research An innovative principle was observed and reported on. The innovation is an idea. The 

observation cannot be reproduced or applied as yet.

TRL 2 Proof of principle The innovation concept and/ or application has been formulated and it is possible to 

demonstrate parts of or the entire innovation.

TRL 3 Early lab scale demonstration Partial proof of concept achieved. A laboratory-scale demonstration was possible. May 

not be reproducible yet.

TRL 4 Late lab scale Lab scale validation of proof-of-concept through a trial, and/or input received from an 

external source. Innovation is reproducible.

TRL 5 Validation Broader trial or validation of the proof of concept is achieved. Can include early stage 

commercial demonstration or application in relevant institutional environment

TRL 6 Early prototype The early stage prototype can be fully or partially demonstrated in its relevant 

environment of use (possibly in a commercial or institutional setting). It is not a 

complete prototype. Learnings and iterations still ongoing.

TRL 7 Late prototype The prototype can be demonstrated in its relevant environment of use (possibly in 

a commercial or institutional setting). The prototype is nearer to completion. Fewer 

learnings and iterations are needed.

TRL 8 Early stage commercial

environment application

Innovation being tested or has been completed in its commercial or institutional 

environment. Learnings and iterations applicable to its commercial use are still 

generated.

TRL 9 Market ready application Innovation is being used in its intended commercial setting. There is proven commercial 

use or proven institutional application. Fewer iterations are being done, if so then they 

are minor. 
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Appendix B: Innovation Categories 

Category Definition

Guidelines Knowledge products developed to assist in various areas of 

water challenges 

Non-technological

Decision Support Tools Information systems which enable and support various water-

related decision-making activities 

Can be both technological and non-

technological

New Method/ Device Novel methods or devices used for the purpose of monitoring 

water quality in different environments

Non-technological (new method) – new 

method converted into an analysis machine 

is technological

Technology Process innovations

Product innovations 

Apps and ICT innovation

Devices

Technological

Tools/ Models Mathematical models, software or tool-based systems used 

to perform various actions, or measure/ calculate certain 

parameters

Technological

Databases Datasets which are developed to feed into a separate 

application such as a tool or model

Non-technological
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WRC TECHNOLOGY TRANSFER OFFICE 

Title Name Position Phone No. Email

Mr Thabo Mthombeni Manager (012) 761 9326 thabom@wrc.org.za

Ms Thembela Ntlemeza Analyst (012) 761 9376 thembin@wrc.org.za 

For more info on SASTEP, contact 

Mr Akin Akinsete at akina@wrc.org.za.

For more info on WADER, contact 

Dr Manjusha Sunil at  manjushas@wrc.org.za.


