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Summary

South Africa, one of the driest countries in the world, is on the cusp of a major water crisis that poses 
a serious and immediate risk to the economy and to social stability. Against this backdrop, an urgent 
collective focus on water efficiency involving all parts of society is the only way to address this risk in a 
timely manner.

While water scarcity has been brought into sharp focus by the 2015 drought, the challenge is far broader 
in scope than the current emergency. Because of the central role water occupies in our lives, managing 
water scarcity is not just one of many peripheral issues South Africa faces, but one that, with increasing 
pressures from climate change, population growth and the future demands of economic development, 
could define our country’s progress. Lack of action could lead to social conflicts, cause further damage 
to already marginalised communities and severely limit socioeconomic development. While the poor face 
the greatest immediate risk, this challenge ultimately threatens everyone.

We need a paradigm shift in the way we value and manage water. Instead of placing the prime focus on 
building new dams and infrastructure that will take too long to help solve the immediate crisis, South Africa 
must refocus its response from securing supply to investing in managing demand more effectively. The 
most immediate requirement is to massively ramp up water efficiency measures at all levels, which could 
generate significant water savings and result in a more equitable distribution of water. These actions must 
involve all parts of society, but there is a particularly important role for its most powerful and resourceful 
members, namely the South African business community which has largely been invisible in the debate, 
despite the significant, direct risk that water scarcity represents for the bottom line of companies operating 
across the nation. 

Although South Africa has made significant progress in ensuring that more citizens have access to fresh 
water, this trend is rapidly reversing due to crumbling infrastructure and extreme weather events. Severe 
drought is already having considerable economic impacts and is especially impacting poor rural communities, 
women and girls. The government has declared four out of nine South African provinces disaster areas, while 
6,500 rural communities face acute water shortages. Severe water pollution in many areas exacerbates the 
pressure on water sources, as do high levels of water loss and wastage. More than 25% of water never 
reaches the final consumer because of faulty infrastructure, while 6.4% of water is stolen by unauthorised 
users. Thirty percent of treatment facilities are in a critical state, implying that millions of litres of untreated or 
inadequately treated sewage are illegally discharged into rivers and streams each day. As a semi-arid country, 
South Africa cannot afford such pollution and wastage of its precious water supplies.

The country already imports nearly a quarter of its water from Lesotho through a water transfer scheme, 
primarily to serve the Gauteng region. There will be a 17% gap between supply and demand in 2030 and 
several South African Water Management Areas will not have enough water to meet their water demand. 
Those likely to face the biggest gaps are the ones supplying the largest cities – Johannesburg, Cape Town, 
Durban and Pretoria. Cape Town, which falls within the Berg Water Management Area, will need to close a gap 
of about 28% to meet future demand. The Institute for Security Studies based in Pretoria noted in 2014, that 
government’s current plan is inadequate in addressing the scale of the problem. While a key demand driver is 
the increasing size of the country’s urban population, projections estimate that household demand will equal 
3.6 billion m3 by 2030, with the wealthiest fifth of the population accounting for half of all withdrawals. Like 
most basic rights and social services in South Africa, water access is fundamentally affected by systemic 
inequalities, often dictated and perpetuated by the Government and corporations. 

In 2015, global investment group Nomura International reduced its 2016 growth forecast for South Africa by 
3% because of water restrictions limiting output. Longer-term modelling indicates that further decreases in 
the quality and therefore usability of water in the country (even by 1%) could lead to the loss of an estimated 
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200,000 jobs, a drop of 5.7% in disposable income per person (the equivalent of R16 billion per household), 
and an increase of 5% in government spending and debt. 

Despite the gloomy outlook, significant and almost immediate savings can be made by investing in water 
efficiency at all levels. Furthermore, investing in water also offers economic opportunities, and many good 
initiatives are already underway. In agriculture, which uses 60% of the country’s water, 30-40% of water could 
be saved just by ensuring that irrigation systems are more efficient. The domestic and municipal sectors – 
currently using 27% of South African water – can reduce their consumption by at least 12–30% by addressing 
physical leaks and increasing household water efficiency. The information on potential savings is much less 
clear for industry, which uses 11% of South Africa’s water, and the rest of the business community, which 
consumption represents around a third of municipal water. However, our calculations show that, if industry 
reduced its water usage by 10%, 3.1 million households (about 13.7 million people) would be able to access 
a basic supply of 6,000 litres a month.

Given that the business community and commercial-scale farmers have the most resources and face significant 
economic risk from water scarcity and pollution, they should immediately step up their engagement and 
practical response to the looming crisis. They can start doing this by disclosing their own water use; setting 
transparent targets and improving their own operations; and working with their supply chains to ensure 
that they use as little water as possible. The business community could begin investing in products and 
technologies that save water. They can also offer these to consumers and inform them about the benefits. 
Retailers, for example, should take the lead by only offering water-efficient products, such as water-efficient 
taps and detergents. Finally, the business community should work together with national and local authorities 
to improve infrastructure, including wastewater treatment facilities, and maintenance to prevent leakages. 
These types of water efficiency projects already exist and offer significant benefits in helping to ensure the 
supply of sufficient and high-quality water to all South Africans. Drastic behavioural change on the part of 
businesses and consumers is therefore required to bring the situation back under control.

Potential Savings
Agriculture could save 30—40% water by investing in more efficient irrigation

Municipal and domestic users could save 12—30% by stopping leaks and increasing 
household water efficiency

By improving efficiency in industrial use of water by 10%, 13.7 million people can get 
basic water supply

Introduction

This report explores the issue of water scarcity in South Africa, within the context of the imminent threat 
that it already poses to the economic and political security of small and larger economies around the world. 
Climate change induced drought in Syria, for example, is widely accepted as being one of the drivers of he 
ongoing, 5-year war, has  lead to the loss of too many lives and unprecedented numbers of Syrian refugees 
migrating to Europe. This, in turn, is having a significant impact on European Union Member States, trig-
gering national political upheaval and leading to frictions within the Union. In Brazil, a severe and long-term 
water crisis in the country’s largest city, Sao Paulo, threatens the entire city system, which cannot supply 
enough water to keep up with a rapidly increasing urban population. Climate change and deforestation have 
exacerbated this crisis by contributing to shifting rainfall volumes and locations. The president of Brazil’s 
Water Authority told lawmakers: “If it doesn’t rain, we run the risk that the region will have a collapse like 
we’ve never seen before.” 1

South Africans face similar risks. The current severe drought is already directly impacting the economy, as 
detailed in this report. The indirect consequences, however, pose the most significant risk to both econom-
ic and social stability, triggering widespread anger and protest. The resultant economic crisis could likely 
lead to cascading political crises that would impede much-needed economic and social development for 
decades to come. 

While government is of course ultimately responsible for delivering water 
infrastructure, it cannot on its own implement the solutions that are needed 
right now. The responsibility for dealing with this crisis must therefore be a 
shared one. 

Today’s challenge affects individuals, families, communities and businesses and therefore demands a col-
laborative response based on a collective understanding of the urgency and immediacy of the risk. The 
pathways to action and the benefits they offer are outlined in this report. Our immediate action will buy time 
for the envisioning and implementation of longer-term solutions. We have the motivation, the required skill 
set, and the capacity to drive the mind-shift and accompanying shift in behaviour. We need to act now.
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CHAPTER 1: The global water context

This chapter describes the state of the world’s water resources, explores how a changing climate 
might affect global water resources, and makes the case for improved water demand management and 
efficiency measures as the best immediate response to the crisis. 

1.1	 The state of the world’s water resources

The Earth’s hydrosphere contains about 1.4 million cubic kilometres (km3) of water.2 Not all of this is available 
or fit for crop production or human and animal consumption as most of it is too salty. Only 2.5% is freshwater 
and about 69% of this is ‘locked up’ in glaciers, ice caps and permanent snow cover. About 30% is stored 
in the ground and the rest is found in river systems, lakes and reservoirs.3 

We can only access about 90,000km3 of water a year easily, less than 0.5% 
of the total freshwater available. UN Water, 2006

Various interrelated drivers influence the availability and quality of global freshwater systems. Long-term 
changes in the soil’s capacity to store moisture, runoff volumes, and precipitation and hydrological patterns 
affect soils, wetland hydrology and geomorphology in regional systems.4 Chemical and biological changes, 
including long-term changes in nutrient and sediment flow to oceans and water quality, can lead to pollution 
of freshwater systems.5 Changes in water use and withdrawal patterns (currently increasing in the developing 
world and falling in industrialised countries) can also cause water-stress patterns to shift.6 

1.1.1	 Water needs

Each person needs between 50 and a 100 litres of water a day to stay healthy, and a further 400,000 litres 
of water a year through food7. Residents in some countries, such as the United States (US), consume 
more than eight times that amount for domestic use and four times as much for food production. Water 
consumption is thus unevenly distributed between and within countries.8 Demographic pressures, such as 
a growing population, and resource-intensive economic growth models further diminish the availability and 
quality of water resources. There is increasing competition between countries and between sectors within 
countries for water. 

1.1.2	 Water scarcity, water access, water-related diseases and rising water tensions 
 
Water scarcity is understood as the “lack of enough water (quantity) or lack of access to safe water (quality)”,9 
while water stress refers to the “ability, or lack thereof, to meet human and ecological demands for water.”10 
The concept of water stress also encompasses environmental flows and accessibility of water. Countries 
are classified as water-stressed if they receive less than 1,700 cubic metres (m3) of rain a year, and as 
water-scarce if they receive less than 750m3 rainfall a year. An estimated 2.4 billion people, one-third of the 
world’s population, currently live in water-scarce conditions and this figure will likely increase to two-thirds 
by 2025, with half of the world’s population living in conditions of absolute water scarcity by 2050.11 Some 
regions such as the Middle East and North Africa experience permanent water deficits.12 Water sources 
are distributed unevenly across the Earth’s surface and do not align necessarily with the location of dense 
human settlements. Current water demand exceeds available supply in nearly 80 countries. The US, parts 
of China, India, many African countries and scores of others are suffering the debilitating effects of water 
scarcity.13 

In Diepsloot, Johannesburg residents in the township await feedback from the municipality about pollution, 
spilt sewerage, burst pipes, leaks and a lack of infrastructure in the community.  
Photo by: Hankyeol Lee, H. Lee Productions
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Water conflicts have started to spill out onto the regional political landscape and this type of conflict is 
expected to intensify between countries as each races to secure the necessary water resources required to 
underpin economic growth,14 and even more intensively between sectors, such as agriculture, industry and 
consumers, within water-scarce countries.

Beyond the issue of scarcity, about 1 billion people lack access to clean water and about 2.5 billion lack 
access to adequate sanitation services. Most of these people live in sub-Saharan Africa and South and East 
Asia. A growing world population puts further pressure on already strained water and sanitation infrastructure. 
Some studies indicate that in some areas, up to 95% of urban sewage is discharged untreated into surface 
water bodies, particularly in developing countries; in the US, about 37% of lakes have been declared unfit 
for swimming for this reason.15 The infiltration of human waste, fertilisers, pesticides and soil sediments into 
water bodies poses a threat to human wellbeing and agricultural productivity, particularly in countries that 
do not have strict and enforceable water regulations.16 This increases the threat of water-borne and water-
related diseases. About 3.4 million people, mostly children, die each year from consuming unsafe drinking 
water or from not having access to decent sanitation services. The US Center for Disease Control estimates 
that providing access to clean water and sanitation services and improving general hygiene practices could 
prevent 9% of global infections and 6% of all deaths.17

Women and water 

Women and children bear the primary responsibility for water collection. Access to water is a very 
time-consuming activity for many women, especially in rural areas. Women and girls often spend up 
to 6 hours and have to walk an average of 3.7 miles a day just to collect water. In rural Africa collect-
ing water takes 26% of women’s time or 40 billion hours in total each year. 

This is part of unpaid care work that prevents women from doing other activities, such as going to 
school, growing food, engaging in paid work, spending time with their families and having free time. 
Unpaid care work includes all those activities that go towards caring for a household such as cook-
ing, cleaning, collecting water and firewood and caring for the ill, elderly and children when these 
activities are done by family members for no pay.  

In rural areas women use water for both domestic and agricultural activities, while men use water 
primarily for their agricultural work. The need for water for domestic purposes increases when the 
need for care increases. For instance, research from Tanzania shows how women’s demand for wa-
ter increased as they cared for their family members living with HIV and AIDS. The right to water is 
enshrined in a number of international human rights treaties and government remains the primary 
duty bearer ensuring the fulfilment of this right. However, some governments are opting to privatise 
water making it more difficult for women living in poverty to access this resource. Climate change will 
also likely deteriorate water access, even in many areas, where water sources are currently available. 

Improved access to water and water efficiency, i.e. products and technologies that reduce the neces-
sary quantity of water, can significantly reduce women’s workloads, time spent on unpaid care work 
and increase school attendance of girls by over 15%. The impact of women reclaiming time shouldn’t 
be underestimated - women reinvest up to 90% of their income back into their families, improving 
their family’s health and nutrition and ensuring that their children get a good education. 

Sources: ActionAid, 2013, Water.org, 2013, UN Water, 2015

The role of water, firstly as a prerequisite for life 
on Earth and secondly as an economic resource, 
are often in conflict. The exploitation of water as a 
commodity has put aquatic ecosystems and the 
life they support at risk.18 The World Economic 
Forum declared the water crisis the biggest global 
risk to societal stability in 2015, above war and 
international terrorism. There is, however, no 
global solution possible; interventions must focus 
on the local and regional levels because of diverse 
causes of water loss. Significant investments in 
infrastructure, educational initiatives to change 
behaviour, and investment in water efficiency and 
treatment measures will be required.

1.2	 How we use and lose water

We use about 69% of available freshwater to 
grow food, 22% for industrial purposes, 8% for 
domestic practices (cooking, cleaning, drinking), 
and 1% for recreational activities.19 Water is lost 
either physically through leakages or commercially through theft, fraud or inefficient uses and wasteful 
behaviours. 

Poorly maintained or badly designed infrastructure is the primary culprit for the physical loss of water. 
More than 32  billion m3 of treated water is lost through leaks every year. While half of this was lost in 
developing countries, countries such as Bulgaria and Italy have shockingly high leakage rates – 50% and 
42% respectively.20 Countries in the Middle East, North Africa and the Mediterranean region have made 
it a priority to fix infrastructure and improve billing systems to decrease loss of water and of revenue.21 A 
growing and increasingly urbanising global population will intensify the pressure placed on water systems.22

Commercial loss is referred to as non-revenue water, which is the difference between the amount of water in 
the distribution system and the amount billed to consumers. The World Bank places a conservative estimate 
of non-revenue water loss at 50 billion m3 with the allied cost to water utilities at US$15 billion each year. 
This is more of an issue in developing countries, which often do not have adequate monitoring or national 
reporting systems for water utility performance,23 and who can afford it the least. Both types of loss affect 
the financial viability of water services, which in turn reduces their capacity to fund necessary maintenance 
and expansion. 

1.3	 The influence of a changing climate on global water resources

It is increasingly apparent that humans are influencing the Earth’s climate system, primarily through accelerating 
greenhouse gas emissions, which are currently at the highest levels in recorded history. This has led to changes 
in global, regional and local climate patterns with widespread effects on human and natural systems, including 
the water cycle. 

1.3.1	 Observed changes and the implications

Temperature, rainfall and evaporation rates are the main determinants of water availability. A changing climate 
is thought to be responsible for an increase in the frequency and/or intensity of ecosystem disturbances, such 
as flash floods, droughts, windstorms, fires and pest outbreaks.24 

Malta shifts focus to demand 
management 

The Mediterranean island of Malta has one of 
the lowest rates of renewable water supply in 
the region and one of the top 10 highest popu-
lation densities. It was one of the first countries 
to invest in desalinisation plants in an attempt 
to meet increasing demand. It was forced to 
shift its focus in the 1990s from water supply to 
water loss issues and adopted sophisticated 
technology to monitor and reduce leaks. The 
implementation phase of this project was so 
effective that Malta decommissioned its plants 
in 2015 and has reduced the level of water 
extraction from the island’s aquifers to below 
1960 levels. 

Source: World Bank 2014a. 
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The proportion of land surface experiencing extreme drought at any one time 
will increase by 30-fold, the frequency of extreme drought events will increase 
by 2-fold, and the increase in mean drought duration by 6-fold by 2090.25 
Intergovernmental Panel on Climate Change [IPCC] 2014. 

The average global surface temperature increase of 0.8˚C relative to pre-industrial levels has already affected 
the hydrological cycle. The Intergovernmental Panel on Climate Change (IPCC) states that it is “likely” that 
human activities have affected the global water cycle since 1960.27 Looking to the future, a temperature increase 
of up to 4˚C will result in unprecedented heat extremes in the Middle East, North Africa, Latin America and the 
Caribbean, with consequences for human and ecosystem health. 

As temperatures rise, water bodies heat up, which has consequences for the species that inhabit them as the 
concentration of nutrients changes and oxygen levels decrease in the deeper layers. Temperature increases play 
a critical role in regions dependent on glacial melt water in the dry season (parts of China, Pakistan and India) as 
snow is likely to melt earlier and be less abundant. In regions such as Mongolia and Xinjiang, China, earlier and 
increased snow melt is raising lake levels, but this is only useful if the surplus can be stored and distributed in 
the dryer months.28 In other regions (Qinghai in China, Australia, Africa, North America and Europe) lake levels 
are decreasing because of drought, increasing temperatures and human activities.29 In coastal regions, higher 
temperatures are likely to drive thermal expansion of ocean waters and contribute to rising sea levels. 

Rainfall patterns are likely to continue shifting and projections indicate a decrease of up to 50% in some 
regions, while others (such as central and eastern Siberia and northwestern South America) will experience 
increases of up to 30%.30 This could be beneficial, but could also lead to flooding and loss of property and 
life if infrastructure is inadequate for capturing and storing extra water.31 The same applies to increased annual 
river runoff.32 Increased water flow can also contribute to soil erosion and leaching of nutrients from the soil, as 
well as carrying potential pathogens and pollutants (fertilisers, pesticides, etc.) to water courses,33 which can 
increase algal blooms and the bacterial and fungal content of water bodies.34 This has implications for treatment 
and monitoring costs.35 

The IPCC predicts an increase in heavy precipitation events over the coming decades, which will likely increase 
flash flooding incidents and adversely affect water quality.36 Extreme events could also affect the rate at which 
groundwater recharges. In some they could damage the soil’s ability to absorb water, while in other dryer areas it 
could increase groundwater reserves.37 Water levels in aquifers seem to be decreasing as abstraction surpasses 
recharge rates, although this is not necessarily linked to climate change.38 

“We predict a 150% increase in future flood risk by 2050 ... between 500,000 
and 640,000 people will be affected by river floods by 2050 ... the annual 
economic impact of flood damage ... is set to rise to between 20 and 40 billion 
EUR in 2050...”26  Lorenzo Alfieri, Joint Research Centre (JRC)

The consequences of climate change will include economic and social impacts in terms of possible food 
shortages, more extreme weather events, more frequent political conflicts or social unrest, and greater numbers 
of environmental refugees. It will also drive an increase in water treatment costs. The agricultural sector (both 
commercial and small-scale) will be significantly affected, with negative implications for food security on local 
and national levels.39

While models indicate that there might be more water available in the world, it will not necessarily fall where 
and when it is needed most40 and this unpredictability could lead to significant natural disasters. The increase in 
demand for water for consumption and economic use will also play a significant role41 and will in many regions 
be an even more important driver of water stress than climate change.

Chapter 2: The great South African thirst – has it begun?

This chapter looks at the current state of South Africa’s water resources – including its water distribution 
and treatment infrastructure, the effects of the drought, and current and future drivers of demand, as 
well as the country’s capacity to cope with upcoming challenges. 

South Africa is classified as the 30th driest country in the world42 with average 
rainfall of just 450 millimetres (mm) a year compared to the global average of 
860mm.43  Department of Water Affairs 2013; World Bank 2014

2.1	 Overview of South Africa’s water resources

Nearly half of all precipitation (43%) falls on only 13% of the land. Only about 9% of rainfall ends up in rivers 
and wetlands, so little is converted into stream flow; there is also limited groundwater available. Most major 
urban centres and industrial developments are located far from the country’s watercourses and water has to 
be transported long distances to service people and businesses operating in these areas. The demand for 
water is increasing both as a result of the growing population (which has seen an increase of 13 million in the 
last two decades alone)44 with increasingly middle-class lifestyles and expansion of the industries fuelling 
economic growth. South Africa has nine Water Management Areas. The Department of Water and Sanitation 
has set a water-use efficiency target for each one of these. The Government owns 29 irrigation schemes 
across the country. These are managed by water use associations and irrigation boards. In addition, there are 
another 300 local-level institutions that manage infrastructure and water sources, mainly in water-stressed 
catchments. 

Most rains fall along the eastern and southern coastlines while inland some regions receive less rain than the 
driest countries on earth.45 The country has few natural lakes and aquifers and depends on rivers, dams and 
underground sources for water. In addition, the mean annual runoff is already stored in dams and cannot, 

In the spotlight: Water reporting in South African media

Given the seriousness of the water situation in South Africa, it should hardly come as a surprise 
that water-related issues received more than 31 000 mentions in print, broadcast, online, and social 
media coverage since January 2015.
Almost half (43%) of mentions were in print media, followed by Twitter (28%), and online (21%). 
However, broadcast media only attracted 8% of mentions during the period under review.
Coverage looked at the financial and organisational implications of water shortages and drought 
on food production and prices. Most of the reporting focused on the immediate consequences 
of drought and various relief initiatives such as Operation Hydrate, Save Water Now, and Project 
Thirst.
Public sector-related stories were closely linked to reactive insights such as what is being done in 
terms of water supply and alternative water management. Drought relief questions and clean drink-
ing water also came to the fore, as well as the Blue Drop Report published by government.
Overall, very little reporting has been done on the long-term solutions to the water crisis or what 
would happen if the situation becomes permanent. 
 
Source: Media analysis by Professional Evaluation and Research, PEAR. 2016. 
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on its own, replenish stores. Of the 10.24 billion m3 of assured annual runoff, about 9.5 billion m3 of that is 
needed to maintain the natural reserve (rivers, dams, wetlands and estuaries) and 472 million m3 is needed 
each year to meet the domestic allocation of 25 litres of water per person per day.46 Its major rivers, such 
as the Orange River, are shared with neighbouring countries and many run along the coast and into the sea, 
thus not reaching the driest parts of country.47 In short, water is not distributed evenly across the country. It 
is also not distributed equitably between people, mirroring South Africa’s high levels of economic inequality

Severe water pollution in many areas exacerbates the pressure on water sources, as do high levels of 
water loss and wastage. Climate change is causing rainfall patterns to change resulting in more intense 
and frequent weather events (droughts, floods, fires). The country is hovering alarmingly close to the water 
scarcity threshold48 and it is likely that it will be reclassified from being ‘water-stressed’ to ‘water-scarce’ 
in coming years. The hot climate further exacerbates water shortages, as up to three times more water 
evaporates from dams and storage facilities than what falls as rain, making it difficult to replenish water 
‘stores’.49 Further influential factors include rising electricity costs with implications for the costs of pumping 
water, rising purification costs, and the significant investment needed to refurbish and build new water 
infrastructure. Figure 1 indicates South Africa’s rating according to the Water Risk Index.

Figure 1: South Africa’s rating according to the Water Risk Index

The 2015-2016 drought

South Africa is currently experiencing its worst drought since 1982, which has, so far, affected 173 of 
1,628 water-supply schemes that serve about 2.7 million households. Dam levels are at all-time lows 
and 2015 was declared the driest year on record. The government has declared four of South Afri-
ca’s nine provinces disaster areas; 6,500 rural communities face severe water shortages. Gauteng, 
the country’s commercial region, is under water restrictions (three-minute showers, limited watering 
of gardens, etc.) with no relief in sight as it accesses water from the Lesotho Water Transfer Sche-
me and will only be able to draw additional water when the next phase comes online in 2020. The 
Department of Water and Sanitation’s ‘Water Reconciliation All Town Study’ has shown that water 
resources in 30% of South African towns are already in deficit, with water resource shortages expec-
ted in another 13% of towns in the next five years and in a further 12% in the next ten years. Record 
temperatures (32 of them in the summer of 2015/16) have added to the hardship South Africans are 
already experiencing; 11 people have died from heatstroke and wildfire outbreaks have increased. 
The last El Niño phenomenon, which is one of the strongest ever recorded, has warmed the Pacific 
Ocean by 3˚C, intensifying drought conditions and exposing severe weaknesses and vulnerabilities 
in South Africa’s water system.  

Farmers have borne the brunt of the drought. Maize production has fallen to a third of expected levels 
with knock-on effects for the region and South Africa will need to import half of its domestic needs 
in 2016 to meet the shortfall in demand. Cattle farmers are battling to feed their herds; some have 
had to sell onto a flooded market at reduced costs. Small-scale farmers who do not have the capital, 
insurance security or lending power to safeguard their crops or livestock have been worst affected 
by the drought. An immediate result of the drought has been food price increases, which will affect 
the poor, who are already struggling.   

Sources: Mg.co.za 2012; Africanews 2015; Engineeringnews.co.za 2015;  Dailymail.co.uk 2015; Bloomberg.com 2016; 
Reuters.com 2016. 

Households from Siyandhani Village collect and store water as they are uncertain when next it will rain.  
Photo: Tim Moolman, Tim Moolman photography
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Drought tempers growth of crops and profit

The Ri Rothe Poultry and Farming Cooperative was established in 2009 and currently has six members. 
The cooperative sells vegetables and chickens to the local community and provides members with a 
small stipend and enough revenue to keep the business afloat. ActionAid South Africa and its local 
partner Xihlobo provided training, as well as a water tank, chicken runs, and poultry feed to kickstart 
the project. It is the only cooperative poultry farm in the area registered with the Department of Trade 
and Industry. Representatives from the Department of Agriculture and the University of Limpopo 
have visited the farm to advise on how to scale up production. Members hope to grow the farm and 
enterprise so that they can tap into bigger markets, and realise more revenue; however, the current 
drought has tempered these aspirations by diminishing the volumes they can produce, and thus their 
revenue. 

2.2	 Running on empty? 

Nearly 100% of available water in South Africa is already allocated50 and former Minister of Water and 
Environmental Affairs Edna Molewa noted in 2013 already that “this means that my child and your child 
that is born tomorrow has 2% of water for use going into the future.”51 In addition, an estimated 40% 
of wastewater treatment plants are in a critical state52 diminishing the country’s ability to replenish water 
stocks. Outdated and inadequate water- and sewage-treatment infrastructure combined with an unskilled 
workforce have exacerbated the situation.53 Of South Africa’s 931 water systems spread throughout 153 
municipalities, water services authorities, only 98 systems produced water of high enough quality to receive 
‘Blue Drop’ certification in 2012.54 Government introduced this certification scheme in 2008 to introduce 
incentive-based regulation of the management of drinking water quality and transparency on management 
performance. 
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2.3.1	 The likely effects of a changing climate

Climate change effects could exacerbate the problem significantly. Increased rainfall variability and 
seasonality, overall warming trends, and more frequent extreme weather events (droughts and floods) will all 
lead to more surface water being lost. A small decrease in rainfall, and a corresponding increase in irrigation 
needs, could widen the supply–demand gap to at least 3.8 billion km3,62 pushing the country into crisis.

A 2015 report Projections of rapidly rising surface temperatures over Africa under low mitigation concluded 
that temperatures have been rising at a rate equivalent to more than twice the global rate across Africa 
for the past 50 years.63 If this trend continues temperatures in the interior of South Africa will reach an 
average of 3°C hotter than pre-industrial levels.64 The World Economic Forum notes that droughts will occur 
more frequently and with more severity this century.65 Future predictions regarding rainfall variability and 
seasonality in South Africa are less certain, but models predict that rainfall will decrease and shift, as well as 
being of on average shorter duration, and thus affecting water retention levels in the soil.66

2.3.2	 Water-shedding and likely consequences
 
The drought has exposed the fragility of South Africa’s water system and engineers are warning that the 
Government might soon need to start mass water-shedding – cutting off supply in times of critical overuse 
or undersupply.67 South Africans have become accustomed in recent years to load-shedding of electricity by 
the national energy supplier Eskom, but water-shedding will surely have far more drastic consequences for 
individuals, communities and industry. While electricity is generated and distributed throughout the country, 
water supply is more localised and involves many actors and stakeholders. The similarity between the 
crises of electricity and water rests on both being undervalued commodities used and distributed with poor 
infrastructure, and, in many cases, with no attention paid to long-term understanding of system strain, which 
can and has in many cases led to a collapse in service delivery.68 As with load-shedding, water-shedding will 
have significant negative consequences for the economy. In November 2015 global investment bank Nomura 
International  reduced its 2016 growth forecast for the country by 3% on the basis of water restrictions 
limiting output, which would compound negative inflation trends.69
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Of South Africa’s 120 rivers, 82% are considered threatened, 44% critically endangered, 27% endangered, 
11% vulnerable, and only 18% least threatened.55 The figures below illustrate current water supply and 
demand in the country. 

South Africa’s Water Services Authorities operates an infrastructure network comprising 824 wastewater 
collection and treatment systems. It handles 5,128.9 megalitres of water a day through 824 treatment 
facilities with a collective hydraulic design capacity of 6,509.7 megalitres a day. In short, there is only 22% 
available capacity overall for future demand; in reality, many plants have no surplus capacity and are running 
at full demand. According to a 2013 Green Drop Report, 30.1% of these systems are in a critical state 
implying that millions of litres of untreated or inadequately treated sewage are illegally discharged into rivers 
and streams each day.56 

2.3	 Future demands on water

Estimated water usage in South Africa in 2013 was between 15.6 and 16 billion km3 a year57 and future 
demand projections are 17.7 billion km3 by 2030.58 According to the Water Resource Group, this will leave 
a gap of 17% between water supply and demand. At least six out of nineteen Water Management Areas 
will not have enough water to meet demand by 2030. Those likely to face the biggest gaps are the ones 
supplying the largest cities – Johannesburg, Cape Town, Durban and Pretoria. Cape Town, which falls within 
the Berg Water Management Area, will need to close a gap of about 28% to meet future demand. The 
Institute for Security Studies noted in 2014 that the Government’s current plan is not adequate to address 
the scale of the problem.59 The country already imports nearly a quarter of its water from Lesotho through a 
water transfer scheme, primarily to serve the Gauteng region.60
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CHAPTER 3: Competing sectoral demands for water

This chapter provides an overview of consumption patterns by sector – agricultural, domestic/municipal 
and industrial (including mining and energy generation). South Africa does not have accurate records of 
water use per sector, in particular figures for the irrigation sector are lacking because much water is not 
metered, and use is estimated on crop type and number of irrigated hectares. 

3.1	 Overview of water demand

The following graphic provides an indication of sectoral use of water in the country. These competing 
demands – for food production, for domestic use and for economic activity – provide the greatest challenge 
to finding equitable solutions to South Africa’s water crisis. 
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3.1.1	 Agricultural users 

The agricultural sector uses about 60% of water in South Africa to grow crops and sustain livestock.72 
The sector contributes about 3% to the country’s gross domestic product (GDP), produces food for the 
country, employs nearly 638,000 people directly and an estimated 8.5 million indirectly,73 throughout the 
value-chain.74 

The intensification of farming practices – mono-culture high-input models – has increased water abstraction 
and water pollution levels, destroying ecosystems, such as the wetlands necessary for natural drainage 
systems, and lowering oxygen levels in river water, which can result in the extinction of flora and fauna spe-
cies, as well as contributing to the gradual salinisation of ground water in coastal areas.75 The construction 
of dams and diversion of water courses for irrigation purposes has also diminished water availability in the 
bigger cycle.76 

 

Longer-term modelling indicates that further decreases in the quality and 
therefore usability of water in South Africa (even by 1%) could lead to the 
loss of an estimated 200,000 jobs, a drop of 5.7% in disposable income per 
person (the equivalent of R16 billion per household), and an increase of 5% in 
government spending and debt, as well as a 1% drop in GDP growth rates.70 

Timeslive.co.za 2010
 
The South African government has taken the growing and aspirational population and worsening water 
pollution into account in its long-term water scenarios,71 but implementation of mitigation and adaptation 
measures seems to be lagging behind the expressed urgency of the situation. It is clear that swift action is 
required to reduce water demand and increase supply if South Africa is to avoid entering a water crisis that 
could exacerbate existing tensions and conflicts in the country around service delivery and the slow pace 
of transformation. 

“Clouds in the sky are a false promise”

Alphious Rambuda was born in 1921 and is now 95-years-old. He has a pension grant but still works at the Ri 
Rothe Poultry and Farming Cooperative to support his family. After working in Johannesburg as a taxi driver for 
more than ten years, he came home to Tshiombo and began farming in his retirement. 

The drought has hit the community hard, and their main challenge is the water shortage which is having a neg-
ative effect on the growth of vegetables. The water tank donated by AASA and Xihlobo has helped immensely 
with the irrigation of the vegetables, but there is just not enough rain to keep the tanks full.

Alphious says that the climate has deteriorated, that the droughts he experienced as a younger man were much 
less harsh, and hunger is worse than in the past. “The clouds in the sky are a false promise because they never 
bring rain. It’s like when you are starving and someone walks right past you with a full basket of food.”

Alphious Rambuda, farmer at Ri Rothe Poultry and Farming Cooperative Photo: Katherine V Robinson



22 23

More than half of freshwater (60%) is spent on irrigating 1.5% of South Africa’s 
agricultural land77 (about 1.6 million hectares).78  
Department of Water and Sanitation 2004; National Planning Commission 2012.

The bulk of water used by the agricultural sector is mainly allocated to commercial farmers, with small-scale 
and subsistence farmers mostly practicing rain-fed or hand-watered agriculture. Irrigation types are local-
ised (12% of water), surface irrigation (33%), and sprinkler irrigation (55%).79 Water is lost through evapo-
ration, absorption by plants, runoff or infiltration into aquifers and pollution.80 It is estimated that 35–45% 
of water is lost during irrigation, mostly because schemes are in a state of disrepair or have exceeded their 
economic lifespan.81 Other factors are runoff losses, inefficient irrigation techniques and leakages, wasteful 
field application methods and cultivation of thirsty crops, improper irrigation scheduling, and soil type and 
preparation.82 

As not all water distributed through conventional irrigation methods reaches the root systems of plants, 
about 35% of water returns to river systems by overland flow and collects nutrient-enriched seepage and 
residues of herbicides and pesticides, as well as other pollutants, along the way that are detrimental to 
the water quality of the receiving body.83 Decreasing the amount of water used for irrigation is fraught with 
challenges. Although the Department of Water and Sanitation has limited the amount of water allocated to 
agriculture, demand for food and feed is expected to rise significantly.84 

Conversely, the National Development Plan (2012) makes provision for increasing the percentage of land 
under irrigation by 33% by 2030 as part of its job creation efforts.85 And to support the emergence of black 
South African small-scale farmers, the department will need to ensure that they can access sufficient water. 
This requires trade-offs in allocation, investment into suitable, affordable technologies, and incentives for 
switching to more water-efficient farming systems.

3.1.2	 Domestic/municipal users 

Provision of clean drinking water for citizens is a priority for the South African Government and has been 
hailed as one of the its successes. In 1994 only 59% of the population had access to clean water; by 2012 
that figure had risen to 90% despite a significant increase in population levels.86 South Africa met its Millen-
nium Development Goal commitment of halving the number of people without access to clean water two 
years ahead of the 2015 deadline;87 it has not yet, however, met its commitment to halving the number of 
people who lack access to sanitation services. The Constitution states that all have the right to enjoy access 
to sufficient water and government provides a minimum amount of 25 litres of water a day to each person 
who qualifies for the Free Basic Water subsidy. The National Development Plan aims to ensure that all South 
Africans have access to clean, running water in their homes by 2030.88

Domestic users account for about 27% of the country’s water use – which breaks down to around 24% in 
urban areas and 3% in rural areas.89 Water is used at the domestic level for drinking, cooking, cleaning, san-
itation and washing clothes, and in some cases watering lawns or filling swimming pools. About 90% of the 
population have access to basic service provision, including water, but the average amount of water used 
differs significantly between low-income, medium-income and high-income households.90 Important to note 
is that around a third of municipal water is used for commercial activities.91 

A middle-income four-person household typically allocates water to gardening (25%), flushing the toilet 
(25%), bathing and showering (24%), washing clothes (13%), and drinking, cooking and cleaning (13%). A 
commercial hotel with 300 rooms typically uses its water in guestrooms (37%), the kitchen (21%), toilets 
(17%), laundry (12%), coldrooms (6%), and for its swimming pool (5%). A high school with 1,200 learners 
and a sports field typically uses its water in the toilets (48%), on irrigating the sports field (38%), maintaining 
the swimming pool (6%), and the balance in the classrooms. 

 

Farmers say women get raped while collecting water

Anah Maemu started farming on her plot in Tshiombo Village in the Limpopo Province in South Africa in 1969. 
Anah, who is now 85-years-old, grows pumpkin, corn, tomatoes and sweet potato.

She began farming to ensure she could feed her family and that they could attend school though the selling of 
any excess produce. In 2016, the plot continues to feed her three children, along with her six grandchildren and 
four great grandchildren, who attend Tshiombo Primary School where they learn agro-ecology as part of the 
school’s nutrition programme, initiated by ActionAid South Africa’s partner— Xihlobo. Her grandchildren and 
great grandchildren apply their skills to Anah’s plot, helping her with fertilising, watering and ploughing.  “I want 
these children to become good farmers in the future,” says Anah.  She also added that Xihlobo has helped her 
by hosting workshops on how to better take care of crops.

Anah says that her biggest challenge is water, not only because of the drought but a lack of water management. 
She explained that the canal water is empty by morning because people up stream have already used all the 
water released by those controlling the dam water. “We spend our evenings walking to collect water, so we 
can irrigate crops in the morning. Many women get raped.” Anah says that the community needs better water 
management so women can irrigate their crops without having to collect water late at night.

Anah Maemu, says that her biggest challenge as a farmer is water, not only because of the drought but a lack of water management in the area.
Photo: Katherine V Robinson
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For these examples, the easiest way to reduce water use is to implement water-efficient technologies where 
possible, and reduce water usage for swimming pools and irrigation. In comparison, a low-income house-
hold has a dramatically different relationship with water. Those who do not have access to water resources 
spend a significant portion of their time physically collecting, treating and storing water. An estimated 4.2% 
of households still collect water from rivers, streams, springs, stagnant water pools, dams, and wells to meet 
basic needs. These households use up to 73% for toilet functions, 19% for general hygiene purposes, and 
an average of 8% for drinking, cleaning and cooking.

There are both physical and commercial losses of water within the domestic sector. Physically, water is lost 
through poorly maintained or inadequate infrastructure. About 31% of piped water does not reach consum-
ers because of leaks in the network system.92 This is the greatest loss in middle- and high-income areas 
where households tend to pay for water connections – the urban municipal non-revenue water value is at 
35.3%.93 

In most municipalities water is fed to the property via a metered connection and pressurised water pipes. 
The cost of leakages can be borne either by the municipality or the consumer depending on where the leak 
occurs. If it is on the property, the consumer will pay, both for the water lost and for fixing the leak.94 All leaks 
represent a loss of precious water and of income – either for the municipality or the consumer.

Rural municipalities have a much higher non-revenue water count, going up to 72% in some cases95 with 
medium-sized municipalities’ non-revenue water loss ranging from about 34% to 41%.96 The loss at the 
smaller municipal level is primarily accrued through authorised, but unbilled consumption as the munici-
pality works off estimated as opposed to actual water meter readings.97 There is therefore no incentive for 
households to be efficient regarding their water use. These municipalities also have fewer resources avail-
able for cost recovery.98 On average, 20% of water use is authorised, but not billed for.99 Many municipalities 
have inadequate record-keeping systems record-keeping skills, and in some cases lack even basic meter 
readings.100 Besides being unable to accurately monitor and invoice for the water they distribute, they are 
also unable to ascertain if there are leaks in the system.101 

Despite gains being made in connecting more South African households to water services, intermittent sup-
ply and compromised quality sometimes render access meaningless.102 The following table indicates the 
average amounts of water lost across metropoles, cities and towns.

Municipal category % Water Loss Litres/capita/day

A (Metropoles) 29.2 280

B1(Secondary cities) 38.5 249

B2 (Large towns) 38.3 204

B3 (Small towns) 36.2 174

B4 (Mostly rural) 58 164

Total for 2011/2012 37.2 226

Table 1: The average amount of water loss across different municipalities in South Africa

The main factor that influences the high rate of non-revenue water is the low level of investment in upgrading 
and maintaining water-service infrastructure. The lost revenue for South Africa equates to R11 billion a year 
at the municipal level. Government has asked municipalities to prioritise the reduction of water losses; it is 
included as a key performance indicator for municipal performance.104 

Energy and water nexus

Energy generation depends on water and is vulnerable to physical and technical constraints on water’s 
availability. A more water-constrained future, as the global population and economy grow and climate 
change effects are increasingly felt, will impact the energy sector’s reliability and costs. For this reason, 
it makes sense for South Africa to look at more water-friendly energy sources. Energy efficiency, wind 
and solar PV contribute to a low-carbon energy future without intensifying water demands. In addition 
to using less water at the site of electricity generation, these renewable technologies have little or no 
water use associated with the production of fuel inputs and minimal impact on water quality compared 
to alternatives that discharge large volumes of heated cooling water or contaminants into the environ-
ment. 

In the World Energy Outlook’s 450 Scenario, which implies the adoption of climate-friendly technolo-
gies, water withdrawals rise by only 4% compared to 2010 use of water for energy — and even this is 
mostly due to water intensive biofuels (which in many cases have other negative environmental and 
social impacts). Coal and nuclear electricity are highly water intensive due to water-hungry cooling 
systems. Water withdrawals per unit of electricity generated are highest for fossil-steam (coal-, gas-, 
and oil-fired plants operating on a steam-cycle) and nuclear power plants with once-through cooling at 
75,000–450,000 litres per megawatt-hour. Advanced and more expensive cooling systems can offset 
some of these additional water requirements, but they often come at the cost of reducing efficiency 
and hence, in the case of coal, increase CO2 emissions. Water is growing in importance as a criterion 
for assessing the physical, economic and environmental viability of energy projects. 

Source: International Energy Agency, 2012

Wind power plant Stock Photo: Royalty free
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While a key demand driver is the increasing size of the country’s urban population, projections estimate that 
household demand will equal 3.6 billion m3 by 2030, with the wealthiest fifth of the population accounting for 
half of all withdrawals.105 This equates to an increase in municipal demand of 25% in a business-as-usual 
model.106 However, as noted above regarding the future demand-supply gap, this water will simply not be 
available. 

3.1.3	 Industrial users – including mining and energy generation

The mining and industrial sector uses 16% of South Africa’s water and the energy sector a further 2%.107 The 
mining sector, which was the bedrock of South Africa’s economy and historically the main culprit responsi-
ble for degrading water sources,108 is expected to expand and it is likely to do so in water-scarce catchment 
areas.109 Water is lost in this sector through leaks because of ill-maintained or inadequate water supply 
infrastructure, or through pollution of surrounding water bodies, such as in the case of acid mine drainage 
in the provinces of Gauteng and Mpumalanga.110 Water is also needed to process minerals, for hydrometal-
lurgical and pyrometallurgical processes and to control dust on roads and waste dumps. While low-quality 
industrial and mine water can be used, high-quality potable water is needed in the administration buildings 
and camps. 

In an annexure to a parliamentary question tabled in 2015, the Department of Mineral Resources noted that 
at least 104 mines out of a total of 1,712 operational mines were working without water-use licences in 2014. 
However, leading companies in the mining sector have anticipated the trend of water demand exceeding 
availability as well as the accompanying impact on the quality of existing water resources and have invested 
in large body of research to inform their pragmatic responses. These responses have included improved 
performance in water management through increased efficiency, technological innovations and sharing of 
good practice. 

Power generation uses 2% of South Africa’s water. This is a relatively high figure given the low number of 
power stations. Most were designed as wet-cooled and wet-ashing stations and so consume large quan-
tities of water.111 It must also be noted that this statistic does not include the water used during coal ex-
traction, processing, pollution control and disposal of by-products. If these are included, the amount of 
water used to generate power increases to about 4.8%.112 In efforts to remove the current constraints on 
power generation in the country, three stations have been recommissioned, unfortunately they are water-in-
tensive plants. Medupi and Kusile are Eskom’s flagship coal-fired power stations yet to come online, using 
dry cooling or hybrid cooling technologies, base load water consumption will grow from 332 gigalitres in 
2013 to 370 gigalitres in 2035, representing more than a 10% increase.113 Eskom’s current coal-fired stations 
are some of the most water-intensive in the world.114 According to a 2011 Greenpeace report The True Cost 
of Coal in South Africa every unit of electricity produced by Kusile will use 173 times more water than what 
the equivalent amount of energy produced by wind power would have used.115 There are also doubts as 
to whether Eskom’s water-accounting framework for its coal-fired plants is detailed enough to accurately 
capture the utility’s water use.116

The rising cost of water or increasing scarcity could thus affect the country’s ability to generate energy, 
compounding the poor economic growth outlook for 2016. Some estimates indicate that substituting coal 
electricity with electricity generated from solar, wind, tidal or wave sources could save up to 3.32 litres per 
kilowatt-hour of generated energy.117

Major companies view water scarcity as a threat

While it would seem that water scarcity poses a threat to all individuals, communities and business-
es, some are at more risk than others. For example, 68% of 174 global Top 500 companies stated 
that water poses a substantive risk to their business. In 2014, 573 investors, representing US$60 
trillion in assets, used the Carbon Disclosure Project’s (CDP) water programme, an increase in the 
number of companies participating of 318% from 2010. In South Africa, the CDP conducts similar 
annual surveys among the biggest South African companies on how they perceive and address wa-
ter risk. However, response to its 2014 survey was low, with just over half of companies responding. 
According to the CDP, “this does not reflect the significance of water-related risks in the country, and 
might suggest that companies are overlooking the severity of these risks.” Those that did respond 
reported exposure to significant water-related risks in their direct operations. Half had experienced 
water-related impacts in the reporting period. Most said they were undertaking a water-related risk 
assessment. More than a third said they expected higher operating costs in their operations, and 
15% said they expected plant/production disruption leading to reduced output and 13% expected 
supply chain disruption. More than 60 companies listed on the Johannesburg Stock Exchange are 
classified as being within a water-intensive sector or within a sector sensitive to water issues. This 
would suggest that there is a strong business case for immediate action, including from major inves-
tors in the stock exchange.

 
Source: Carbon Disclosure Project, 2014. 

Warning sign posted along the Juksei River embankment, Johannesburg. Photo by: Hankyeol Lee, H. Lee Productions
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CHAPTER 4: Keeping the taps on: Taking Action

This chapter sets out recommended actions for improving water efficiency measures in the agricultural, 
industrial and domestic/municipal sectors.These actions would enable South Africa to close its water 
demand-supply gap using cost-effective measures. Efficiency can be immediately implemented across 
all three main sectors bringing significant water savings and also a significant investment opportunity for 
designing and implementing water-efficient technologies.

4.1	 Challenges and opportunities

The current challenges that face South Africa’s water sector must be kept in mind when deciding on 
and implementing water efficiency measures or demand management programmes within the various 
sectors. Measures and programmes must also address socioeconomic goals, including the Government’s 
commitment to eradicating poverty. Poverty manifests itself in myriad ways, including the inability to pay for 
water services. Water management tools need to support the building of a socially and environmentally just 
society and support the paramount need to balance economic growth (and consequent withdrawal of water 
for industrial and business use) and social equity. Any major shifts in water allocation, pricing and strategy 
must first consider the unintended consequence of further perpetuating divisions in an already unequal 
society. 

The water-energy-food nexus must be borne in mind when making decisions on water-efficiency measures. 
Building, operating and maintaining new water infrastructure rests on a reliable energy supply, which is already 
in short supply in South Africa. Balancing the water needs of new human settlements, agricultural irrigation 
and industrial uses against gains in water volumes and quality must be carefully weighed. Interventions must 
therefore be based on inclusive and transparent public participation processes to avoid precipitating further 
social instability.118

However, while water scarcity presents itself as an immediate sustainability challenge, it also presents a 
significant investment opportunity for designing and implementing water-efficient technologies. South Africa 
does have a strong legislative framework regarding the environment, of which water is part, and it has some 
good infrastructure that will continue to deliver if well-maintained. 

In addition, water-treatment technologies are increasingly available and more affordable; some sectors have 
begun setting water efficiency targets and highlighting best practices. The second National Water Resource 
Strategy has been developed in a consultative manner and, as such, has included aspects other than purely 
technical ones, and there is an increasing interest in public-private partnerships to deliver water, although 
these remain challenging endeavours. All initiatives aimed at improving water-efficiency and decreasing 
demand must align with existing legislation and not disrupt the development growth path outlined in South 
Africa’s National Development Plan (2012). 

It is possible for South Africa to close its demand-supply gap using cost-effective measures across its supply 
network and implement and regulate efficiencies in the agricultural and industrial sectors. Measures would result 
not only in a significant saving of water, but also appreciable cost savings. These measures would, however, 
need to be created and implemented within a local context to provide for regional-specific needs.119 For exam-
ple, the focus in some water management regions would be on improving efficiency in agricultural water use, 
while in cities such as Johannesburg, Durban and Cape Town, it would be on improving efficiencies within the 
domestic and industrial sectors. The country’s plan to double its power generation capacity by 2025 and the fact 
that its biggest demand centres are mostly geographically removed from supply points will place pressure on 
the country’s water resources, particularly if conventional energy sources supply the bulk of this future power.  

A water leak on Louis Botha Avenue, in Houghton, Johannesburg. Photo by: Hankyeol Lee, H. Lee Productions
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4.2	 Water efficiency in the agricultural sector

Making agricultural irrigation systems more efficient could save between  
30–40% of current water use. Department of Water and Sanitation 2014.

The agricultural sector could make a dramatic contribution to water saving efforts in South Africa. A focus on 
making irrigation systems more efficient, planting appropriate crops in terms of soil type and micro-climate, 
as well as reallocating water to higher-value users through intersectoral or intrasectoral transfers, and limit-
ing the integrated harvested areas under a particular crop to reduce the amount of water that is transferred 
from the land to the atmosphere by evaporation from the soil and other surfaces and by transpiration from 
plants, called evapotranspiration, or diverting water to higher-value crops could all contribute significantly 
to saving water.120 South Africa also has experience with successful projects that have led to substantial 
water savings. For example, the removal of alien vegetation from streams in the three Western Cape water 
catchments increased the flow of water by up to 12m3 a day.121 Some 3.3 million kilolitres of water is used by 
alien species – the equivalent of 7% of the country’s runoff.122 Alien invasive plant species use up to twice 
the amount of water of indigenous plants in some areas.123

A shift in thinking is required in the agricultural sector as to how to improve water productivity, broaden 
access to water for the poor and manage water resources in an integrated way that takes into account the 
need to preserve the natural reserve and enhance ecosystem health. 

The following are recommended measures for the agricultural sector: 

•	 Use Water Balance Approach Modelling to assess and understand the status and trends in 
water availability in a specific region over a specific period of time.124 

•	 Fix leaks in distribution pipes and reduce inefficient use of water through better control meas-
ures, land management and agronomic practices, including conservation farming. This can 
improve water efficiency levels by up to 40%. 

•	 Implement more efficient irrigation practices, such as use of sprinkler (with a centre pivot, 
permanent sprinklers or flood-piped) or micro-irrigation, including drip irrigation, which has an 
efficiency rating of 95%. 

•	 There are plenty of innovations in the irrigation market suitable for implementation in South 
African conditions, including precision irrigation, which can be operated using drums and 
drips, or treadle pumps.125 Improving the efficiency of irrigation systems can generate water 
savings of up to 10%. 

•	 Invest in irrigation timing mechanisms126 and investigate alternative ways of irrigating, such as 
flood irrigation, which has been used successfully in the Eastern Cape. 

•	 Invest in low-cost technologies, such as tanks for harvesting rain water and runoff, small stor-
age dams and underground tanks to catch underground runoff. 

•	 Pay attention to minimising seepage from irrigation canals, limiting large-scale percolation, 
and scheduling to avoid large evaporative losses.127

•	 Remove alien invasive plant species and move towards agro-ecological cultivation systems.

Given that agriculture is the largest use of water in South Africa, it is imperative that the sector focuses on 
using water efficiently, particularly in irrigation systems. Only 1.5% of water is used to supply animals with 
water, however the consumption of virtual water through animal feed can be much more significant (see box 
on water footprint of food).128 Beyond irrigation, farmers need to start adopting improved soil fertility man-
agement measures, reducing biomass loss and soil moisture evaporation and selecting carefully the genetic 

ActionAid’s agroecological approach to increasing water efficiency 

ActionAid South Africa supports smallholder farmers in the provinces of Limpopo, Northern Cape, 
Eastern Cape and KwaZulu-Natal. This group farms in regions characterised by low, erratic and 
unreliable rainfall patterns that produce less than 450mm of rain a year. This poses a serious threat 
to farmers’ water and food security and they find it difficult to make decisions that will enhance and 
strengthen sustainable food production.  

ActionAid supports and empowers these farmers to become food secure and generate revenue 
through sales of surplus by promoting an agroecological approach to farming using water-efficient 
irrigation systems. The focus is on conserving water and using practices, such as mulching, inter-
cropping, cover crops, micro-drip irrigation, as well as choosing drought-resilient crops. This ap-
proach will mitigate the effects of climate change and improve productivity. These practices improve 
soil structure by building up layers of organic matter thus allowing rain water to infiltrate the soil and 
the soil to retain the water. ActionAid also promotes the use of locally adapted seed varieties that 
produce higher yields in this context than genetically modified seeds that are not climate resistant or 

water efficient. 

This approach has proven successful in im-
proving household food security and income 
levels. Mr Ntshaube of Lunungwi Village in 
Venda notes: “ActionAid’s agro-ecology ap-
proach to smallholder farming has greatly 
changed our thinking in managing the wa-
ter crisis we have experienced for years … 
I have witnessed farmers producing more 
than their needs and selling surpluses for 
the betterment of their livelihoods. This was 
not possible without ActionAid’s interven-
tion.”

ActionAid believes that smallholder and 
subsistence farmers bear the brunt of wa-
ter shortages and government-enforced re-
strictions, despite their negligible contribu-
tion to the problem, as with climate change 
and pollution issues. It believes that these 
farmers hold the key to building sustainable 
food and water systems. Government and 
corporate agribusiness need to move away 
from the current profit-driven, mono-crop-
ping agricultural model to stop the decline 
into further inequality and poverty. 

Source: Edmore Mangoti— ActionAid South 
Africa’s Land and Food Rights Coordinator

Mavis Ramaofisi who teaches agro-ecology as part of the Tshiombo Primary School nutrition programme, also works with other women farmers to 
ensure that excess produce from the food gardens not only feeds the school children but also local families and crèche’s in need of food. 
Photo: Katherine V Robinson
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material they use for planting to reduce their susceptibility and vulnerability to drought.129 Resource-conserv-
ing farming approaches, including rainwater harvesting, conservation agriculture and integration of livestock 
and aquaculture into the farming system, have led to radical crop increases and gains in water efficiencies 
in developing countries.130 This implies the need to focus on improving water productivity, as well as water 
efficiency.131 

A focus on irrigation systems, while necessary, does not, however, speak to the water needs of small-scale 
and emerging farmers in South Africa. While the release of water savings to this sector might help ease the 
water constraints it faces, they will also need to adopt innovative solutions and invest in low-cost tech-
nologies to harvest rainwater, access shallow groundwater aquifers, develop wetlands for agriculture, and 
recycle liquid and solid wastes and nutrients from urban areas. Government will possibly need to subsidise 
the small-scale farming sector to enable them to access water affordably, efficiently and sustainably. The 
sector would also benefit from educational programmes aimed at creating a sense of ownership over local 
water resources in efforts to preserve their integrity and quality. These types of programmes have typically 
focused on providing information on fertiliser application rates, land-use modifications and capturing and 
storing water.132 The private operation system uses low-cost technologies and the state provides infrastruc-
tural support (including access to inputs and markets) and has proven effective in some African countries, 
including those in the Sahel region.133

Government has an important role to play in setting a facilitating framework for improving water efficiency 
and productivity in the sector. The National Water Act (1998) mandates the Department of Water and Sani-
tation to register all water users, except those receiving water from a local authority or a bulk water supplier. 
The department allocates water to users based on their needs. The Act requires irrigation schemes to devel-
op water management plans that establish current water use and set targets and make plans for improving 
water efficiency. The department has made enforcement of the principle of universal water measurement for 
irrigation a priority action. 

The second edition of the National Water Resources Strategy focuses on developing the necessary regulato-
ry support and incentive framework to improve irrigation efficiency. The intent is to release water savings to 
emerging farmers and to reduce water losses by up to 40% by applying specific actions and producing best 
practice guidelines.134 The department notes that new entrants will need to develop and submit appropriate 
irrigation infrastructure and operating plans prior to claiming water allocations.135

4.3	 Water efficiency in the industrial, mining and energy sector

If the natural resource intensive industry reduced its water usage by 10%, 
624,000 households (about 2.7 million people) would gain access to 30 
kilolitres a day or 3.1 million households (about 13.7 million people) would 
access a basic supply of 6 kilolitres a day.  
Calculated for this report by Pegasys Institute 2016

Our research has shown that it is difficult to establish a comprehensive overview of the commercial and 
industrial consumption of water in South Africa. Industry uses around 11% of water, but also around one-
third of municipal water; 27% of South Africa’s water is used for commercial activities. In addition, there are 
significant variations in demand and supply and basins characterised by industrial centres have the largest 
gaps. For example, the Waterberg catchment area has 40% of South Africa’s coal resources, but insufficient 
water to mine and process them. The Upper Vaal Water Management Area is likely to exceed its supply by 
33% in 2030 due to industrial demand and the Olifants catchment area will experience an even higher gap.136 

There are few quantifiable targets in South Africa for this sector as they are individually set on a voluntary 
basis. Most existing targets are intensity targets that range from 0% – retaining water intensity at its current 

levels – to a 30% reduction in water intensity, or they focus on improving water accounting or improving 
the volume of water that is recycled.137 There are very few targets set that relate to water quality. Individual 
companies and sectors should set measurable water use and efficiency targets against international best 
practice guidelines.138 

Although some companies do report seeing water-related opportunities that potentially could generate 
substantive changes in their businesses and create a space for innovative product development, most 
only see opportunities to mitigate risk, primarily through cost-saving measures (improving efficiency and 
recycling), and accruing reputational benefits.139

Industry can lead South Africa’s drive to become more water-efficient by focusing on two fronts: reducing 
own consumption and encouraging others to do the same, and tackling pollution to improve the quality of 
water systems. Increasing water scarcity and thus increasing prices will impact negatively on industry; it is 
imperative that this sector acts to preserve water where it can. 

The following are recommended measures for the industrial sector: 

•	 Conduct water audits of primary and secondary operations as a key efficiency tool to identify 
areas for improvement and significant reduction in water usage as the first step to setting tar-
gets and developing strategies. 

•	 Begin or, as in many cases, continue to invest in research and development that supports 
water efficiency and good water practices. This bears fruit in terms of reduced financial losses 
as the water price increases, but is also a reputation-enhancing measure.140

•	 Use the Water Footprint Network assessment to understand how water is used within oper-
ations, where water is sourced from, how much is used, what the return flows are, and the 
quality thereof. This allows for benchmarking against international best practice guidelines.141 
It also allows companies to quantify environmental impact and identify strategies to reduce 
that impact.142

•	 Investigate non-potable use of partially treated effluent as described in the Water for Growth 
and Development Framework; improve the efficiency of effluent treatment plants using re-
verse osmosis technologies; retrofit with more efficient parts where possible.143

•	 Get involved with innovative public and private sector partnerships and projects that aim to 
set standards and guidelines for different sectors to close the projected water gap.   

•	 Focus on lowering pollution levels in wastewater and halting any discharge of waste into water 
bodies. Cleaning contaminated water must be a priority.

•	 Energy generation companies—in South Africa’s case Eskom—should explore less water-in-
tensive ways of generating energy. Eskom should also explore the merits of transitioning to 
decentralised, local electricity production and distribution centres. This would offer additional 
social and economic benefits to local communities. 

•	 Participate in debates and engage with stakeholders on water issues (at all levels) to benefit 
from and add to the growing body of knowledge on the subject.14
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Durban: Water recycling in the food sector

Durban, located on South Africa’s east coast, is one of the country’s fastest growing cities and its 
second largest industrial centre. Situated in a water-stressed region, it is expected to become de-
pendent on desalinisation in the coming years. The industrial sector places considerable pressure on 
Durban’s water resources. In 2012 Unilever, a global consumer goods firm, opened a US$72 million 
factory in Durban, the company’s second largest dry food goods factory. The factory uses rainwater 
harvesting and condensate recovery to reduce its use of municipal water, which meets about 20% 
of its on-site water demand. It also recycles most of the process water and greywater produced in 
the factory, which meets about 80% of demand, as well as operating a central water treatment plant 
that uses biological treatment methods and reverse osmosis processes that apply a semipermeable 
membrane to remove larger particles from drinking water. These practices have also reduced runoff 
from the site, thereby reducing the risk of flooding for local communities. The need to use municipal 
supply has almost been eliminated (in normal circumstances) freeing up 12,000m3 of potable water a 
year, enough to meet the needs of 200 families. Up to 65,000 tons of dry goods are produced every 
year with minimal dependence on water. This initiative is implemented as part of the company’s sus-
tainability policy, and does not provide a direct financial return. 

Source: Water Resources Group 2030, 2013

Water-focused projects in the industrial sector

Anglo American’s Australian-based Rain Immunisation Project aims to decrease the amount of produc
tion time lost due to high variability in precipitation. The company has improved its flood protection infra
structure; built road crossings and put road-sheeting on semi-permanent roads; upgraded underground 
mines; built extensive pump and piping networks; and improved storage and dewatering capacity. The 
project has built the basis needed to generate wet weather plans, as well as plans for drought scenarios.

In South Africa’s Rustenburg area, Anglo American Platinum has collaborated with the municipality to 
reduce its water usage. It has signed an agreement to use 15 megaliters a day of treated effluent in its 
operations, and commissioned a R15 million water treatment plant to improve the quality of treated 
sewerage water. This collaboration has resulted in the saving of significant amounts of potable water.

Source: Carbon Disclosure Project, 2012.

This shows the ability of large scale enterprise to undertake water efficiency measures. However this case 
study is by no means representative of the broader impact of commercial mining on water and communi-
ties at large. It is not enough for mining companies to take a retrospective and curative approach to water 
use, but instead they need to increase these efforts tenfold to prevent misuse, pollution and wastage of 
water.  Furthermore, mining companies must align these efforts with broader community engagements 
to ensure that they are positively impacting the water security and livelihoods of mining affected com-
munities.  

4.4	 Water efficiency in the domestic/municipal sector

The domestic and municipal sectors can reduce their consumption by 12–
30% by addressing physical losses (leaks) and increasing household water 
efficiency.145 Seago & McKenzie 2012

4.4.1 Actions on the national level
Government has set a target to halve the current non-revenue water loss of 39% by 2020; however, it is 
unlikely this target will be achieved. While municipalities also have targets, government is encouraging them 
to put concrete measures in place given the general lack of performance. Most of the Department of Water 
and Sanitation’s budget is spent on developing water infrastructure each year. 

A recent Government report recommends that the state will spend almost 
R300 billion over the next four years to build the infrastructure needed to 
avoid a full-scale water crisis – this is more than 100 times the budget al-
located to water management in 2013. 

2.0 4.0 6.0

R billion/yr

Rehabilitation of 
current infrastructure

New and upgtading

Sanitation

Water: distribution - potable

Water: distribution - non potable

Water resources - local

Water resources - regional

Water resources - national

Bulk potable  - local

Bulk potable  - Regional

8.0 10.0 12.0 14.0

Total R67 billion per year

The following figure illustrates the required annual spend on infrastructural elements. 

Figure 6: Required annual capital spending on water infrastructure
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particularly water efficiency, to shape all decisions regarding water allocations and water-use applications 
regardless of sector.153 It further notes that compliance, monitoring and enforcement need to be supported; 
this will require enhanced institutional capacity.154 Overall targets per catchment has been set in stressed 
catchments (such as Upper Vaal) but delay in setting of water use reduction targets per water user, seems 
to indicate an apparent disconnect between the urgency of the crisis and the official response. 

It is recommended that national Government: 

•	 Develop an appropriate policy to address natural disasters, such as floods and droughts, in a cohe-
sive and interdepartmental manner. 

•	 Set water efficiency targets for all water users in stressed catchments. 

•	 Provide incentives for good performance and penalties for malpractice.

•	 Develop a regulatory framework to monitor and enforce compliance.

•	 Roll out further grant incentives schemes for water efficiency measures. 

•	 Start visibly enforcing the ‘polluter pays’ principle as regards illegal consumption and water 
contamination using the Blue Scorpions, Green Scorpions and the Compliance, Monitoring 
and Enforcement Task Team. 

•	 Seriously investigate and consider investing in large-scale desalinisation plants.  

4.4.2 Actions at the municipal level

If per capita municipal consumption was lowered to the world average by 
2035, the demand-supply gap would be reduced by almost half.156 
Institute for Security Studies 2014

Municipalities can contribute significantly to saving water by implementing the measures outlined below, 
particularly as they are also often responsible for managing industrial water provision from their systems, 
including proper metering and billing and specifying and monitoring quality and volume of industrial 
effluent disposed of in domestic waste water (sewage) disposal systems. Government has made municipal 
infrastructure grants available to smaller, rural municipalities to, for example, obtain basic meter-reading 
equipment to decrease the levels of unbilled, authorised consumption. Implementing accurate metering and 
billing will not only reduce financial losses, but also help with intermittent supply.157 

 
The amount of water lost through leaking pipes, theft and bad billing in 
one year in Johannesburg alone would fill 87,743 Olympic-sized swimming 
pools.146 Waterwise 2015
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Water use efficiency in these sectors will therefore have significant impacts on the investment requirements 
for new infrastructure, as would water use efficiency in irrigation and the transfer of any water savings to 
these sectors.  A conservative estimate is that 20% of the new infrastructure spend directly serves industry, 
manufacturing and electricity generation needs, amounting to R7.6 billion a year. However, because little of 
the new spend will be on irrigation, in reality it is likely that a higher percentage would be spent on serving 
the water needs of industry. Having said this, even under a conservative scenario, the possible financial and 
economic benefits of postponing new infrastructure development even for one year, as a result of improved 
water use efficiency and water conservation in the industrial sector, are significant. Five scenarios are out-
lined in the graph below. 

Figure 7: Impacts of five water conservation scenarios

In August 2015 the Government initiated the ‘War on Leaks’ project, which is run by Rand Water. The pro-
ject will train 15,000 unemployed youth as artisans and plumbers to fix leaking taps and pipes in their local 
communities.147 Incentives such as those offered under the Government’s solar water geyser subsidy sys-
tem have proven successful in reducing energy usage, and could be adapted to bring about water savings. 

South Africans consume an average of 235 litres of water a day, which is significantly higher than the 
global average of 173 litres.148 There is therefore much scope to raise awareness of wasteful consumption, 
which would provide space for the necessary buy-in to more advanced technical measures and institutional 
changes regarding water. Suggested policy changes include providing incentive grants, improving water 
-efficiency labelling and charging for water through segmented tariffs (flat, metered or block rates).149 

Higher water prices (through stepped tariffs) have helped reduce consumption, as have community-based 
social marketing of technologies to monitor water use.150 Using tax incentives to curb water use and reward 
water efficiency is another option.151 The Department of Water and Sanitation has developed guidelines for 
municipalities regarding water use and management.152 The strategy emphasises the need for water issues, 

Government faces tougher choices

Government will need to make tough choices regarding water allocation. It would do well to look to 
the example of Singapore, one of the most water-stressed countries in the world with no freshwater 
lakes or aquifers. The country has become a world leader in managing its scarce water reserves us-
ing a sober, but ambitious plan to reshape its economic model and move away from industries that 
use a lot of water, instead investing in those that help conserve it. 
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The following measures are recommended for municipalities:158 

•	 Repair all visible and reported leaks in water connection network and distribution systems, replacing 
pipes where necessary and rehabilitating the pipe network. Reticulation networks have an average 
lifespan of 50 years. 

•	 Install leak detection and repair systems. This could provide savings of 15% on total demand and re-
duce water not accounted for to 11%. 

•	 Implement technically correct operating and maintenance measures. This could include protecting cor-
rosion of a metal surface by applying cathodic protection techniques of pipelines, meter and pressure 
management programmes, and unauthorised connection programmes. Ensure correct zoning of water 
processes are followed. 

•	 Introduce a programme to reduce plumbing leaks in households. An estimated 20% of water is lost 
through these leaks, including from taps, toilets and hot-water geysers.159 Programmes can include:

•	 Sponsored leak repair initiatives, particularly for council houses.

•	 Communication and educational campaigns.

•	 Credit-control measures to ensure payment for services.

•	 Retrofit existing plumbing fittings with more efficient ones within municipal buildings and serviced loca-
tion,160 and in schools. 

•	 Provide grant incentive schemes for retrofitting and also to consumers who replace lawns with water 
friendly alternative like native shrubs and reduce garden watering. This should be supported by commu-
nication and educational initiatives and could be enforced through regulations and by-law amendments.

•	 Research new technologies that would reduce consumer water use, such as soil moisture monitors that 
link to automatic garden irrigation systems.161

•	 Select appropriate service levels for different communities to reduce new demand enforcing the use of 
efficient plumbing fittings, reticulation design practices and installation of pre-payment meters. Incen-
tives should be offered to housing developers using the aforementioned items.162

 
4.4.3 Actions by households

Switching to low-flow aerated taps (about R220 per tap) will save 9 litres 
of water a minute. Changing to efficient showerheads (between R400 and 
R1,000) saves 23 litres of water a minute. Changing to a dual flush toilet 
(about R1,500) saves 5 litres a flush.163 Price 2010

If average household water consumption was cut by 20% today it would contribute significantly to building 
the 10-year water reserve needed to avoid future water cuts.164 Water leaks cost the Government approx-
imately R7.2 billion in 2015. Consumers could also contribute to saving water by switching their buying 
preferences to food and beverages with low levels of embedded water. 

The following measures are recommended for household consumers:

•	 Complete a water audit to find out what devices and activities use the most water. 

•	 Report all leaks to the relevant water service provider immediately. 

•	 Replace existing plumbing fittings with more efficient ones, including fitting dual-flush or in-
terruptible toilets, user-activated urinals, low-flow shower heads, thermostatically controlled 
mixer taps, and tap controllers and aerators.165 This could reduce household and commercial 

water consumption by an estimated 40%.166

•	 Insulate all geysers and water pipes. 

•	 Reduce water used in the garden by sweeping instead of spraying paved areas, irrigating early 
in the morning or late in the evening to reduce evaporation, irrigating less often but for longer 
periods, planting indigenous plants, using a trigger gun on a hose pipe to control flow and 
avoiding over fertilising of lawns as they will need more water. Install water-efficient irrigation 
systems.167 Introduce water-wise plants and start mulching. Design water features to move 
gutter water or runoff into ponds. 

•	 Investigate grey water recycling systems and rainwater harvesting options. This can reduce 
water usage by 50% for gardens.168 Greywater recycling systems cost between R1,000 and 
R4,500 for a simple system and advanced recycling systems, which can cost up to R45,000, 
can recycle up to 10,000 litres of water a day.169

•	 Keep swimming pools covered when not in use to reduce evaporation and do not over fill 
them. Check and fix pool leaks and design, if possible, pools with smaller surface areas. 

•	 Load the washing machine to full capacity to avoid wasting water and wash with cold water. 
The average machine uses 11 litres to wash 1 kilogramme of cotton. Find more efficient brands 
of washing powder that require less water. Choose the most efficient cycle for washing. 

•	 Load the dishwasher to full capacity and scrape off excess food instead of rinsing. A dish-
washer uses between 10 and 21 litres a cycle. Time sensors can be used to shut down indus-
trial machines when not in use. 

•	 Do not pour toxic paint, solvents, chemicals, poisons or pesticides into storm-water, sewer 
drains or rubbish bins. Dispose of pollutants at hazardous waste sites. 

•	 Change behaviour patterns: Turn off the tap when brushing teeth, wash vegetables in a bowl 
and not under running water, do not use hot water to defrost food, take shorter showers and 
bathe less or in less water.

•	 Get informed about the water footprint of the products you buy, from food consumption to 
clothes and energy sources. 

Johannesburg: Water pre-payment system 
 
Johannesburg Water implemented a pre-payment system in Soweto in 2004, a suburb comprising 
about 360,000 households in Gauteng to much debate and criticism. Residents opposed 
installation of meters on the grounds that most were unemployed and would not be able to afford 
buying water while others complained about the free monthly allocation of 6 kilolitres of water being 
inadequate. 
 
Representatives went door-to-door promoting the system and the resultant uptake led to a 
significant decrease in household usage from more than 50 kilolitres a month to less than 12 
kilolitres resulting in an 80% saving of water typically consumed under ‘uncontrolled’ conditions. 
The water authority has seen both financial and resource benefits from this initiative.  
 
Source: Singh & Xaba 2008. 
 
While municipal initiatives to save costs and water are always welcome, we need to be cognisant of 
communities’ very real grievances, particularly those living in poverty or facing economic difficulties 
that intersect with other inequalities. It is critical that government and municipalities do not impose 
and implement initiatives without engaging community members first, so they can inform all 
strategies that affect them directly.
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Water footprint of our food

The food we eat makes up more than two-thirds of an individ-
ual’s water footprint, mostly because of all the water that was 
necessary to produce that food. Diets that contain a lot of meat 
and processed food are also heavy on the use of water. Rearing 
livestock significantly contributes to humanity’s water footprint, 
water pollution and water scarcity. The water footprint of any 
animal product is larger than the water footprint of a crop alter-
native with equivalent nutritional value. For example, the aver-
age water footprint per calorie for beef is 20 times larger than for 
cereals and starchy roots. In absolute terms, one steak (300 g of 
beef) needs 4,650 litres of water to be produced, while 300 g of 
corn take 270 litres of water and 300 g of potatoes only 75 litres 
of water.  By reducing meat consumption and eating more vege-
tables, grains and beans, people can help to save water and CO2 
emissions, as livestock is also responsible for 18% of anthropo-
genic greenhouse gas emissions (in terms of CO2-equivalent). 
Studies have shown that reducing meat consumption to levels 
that are recommended by the World Health Organisation (WHO) 
would lead to a 36% reduction in water footprint in developed 
countries and a 15% reduction in  the developing world. 

Source: Hoekstra, 2014 & & Raureif, 2010-12

Ekurhuleni: Metering of non-revenue water 

Ekurhuleni Metropolitan Municipality in Gauteng province provides about 314 million m3 of water to 
800,000 households each year. The municipality did not prioritise metering of top consumers in the 
region and many meters were broken or not reliable. Non-revenue water was estimated to account 
for about 50% of all water supplied. In 2010 the municipality launched a campaign to replace meters 
and consolidate multiple connections into single metered supplies, in particular to be able to measure 
the water use of the top 500 consumers. Other components of the project included conducting a full 
water audit and testing to identify illegal connections and find and fix leaks, as well as testing the ca-
pacity of fire hydrants. In 2012, the project won the Government’s 2012 Water Conservation Award. 
It is being extended to a further 25,000 bulk users- individuals or entities who extract directly from 
sourcein the region. The municipality ran an extensive and highly effective educational campaign to 
raise awareness about the benefits of the project: even though about 75% of users faced increased 
water bills, they offered no resistance to the project and were broadly supportive of its goals. 

The project cost close to R38 million but generated additional revenue of approximately R82 million 
(based on current Rand to US dollar exchange rate) for the municipality in the first year. It also low-
ered non-revenue water levels significantly. In the first year, an additional 5.8 million m3 of water was 
billed for. In addition, the project created 20 full-time jobs and a further 4,660 man-days of employ-
ment over two years. An important output has been the comparative audit pre- and post-implemen-
tation allowing the tangible benefits to become visible and creating support for the extension of the 
project, the second phase of which will span 2014 to 2024. 

Source: Water Resources Group 2030, 2013

Installing rainwater harvesting systems

In the small town of Kleinmond, in the Western Cape domestic-scale rainwater harvesting systems 
were implemented alongside the municipal water distribution system. The collected water serves as 
either a primary source or as a supplementary source of water that can be used, if clean, for drinking 
and laundry. Non-potable water can still be used for irrigating gardens, cleaning, and flushing toilets. 
These systems can save 30–50% of water normally drawn from the distribution network and up to 
80% in businesses or commercial buildings. Rainwater harvesting is the most widespread water 
management strategy in South Africa, but is yet to reach its full potential and commercial and insti-
tutional acceptance. 

There is a cost to installation, which could act as a deterrent, and the tanks might be viewed as being 
unsightly. It is more commonly used in rural areas, where it is viewed as a reliable source of water. The 
Government has developed an incentive to implement rainwater harvesting to reduce overall demand 
on the system. This water source is capable of providing at least 50% of allocated system demand 
when used appropriately, such as for flushing toilets, and could supply 62% of household’s irrigation 
requirements. It also reduces stormwater discharge.

Source: Turton & Du Plessis, 2016

Homeowners in Siyandhani Village use downpipes on the side of the house to collect rain water, Siyandhani Village is close to the the town of Giyani 
in Limpopo Province. The province was declared a disaster area in 2015 due to ongoing droughts. Photo: Tim Moolman, Tim Moolman photography

Cows Stock Photo: Royalty free
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What can you do 
to save water?  
12-30% water can be saved through repairing of leakages by 
municipalities and increased water efficiency in households

Reduce water losses by 40% 

Typical water use for a middle income 
four person household with garden includes

A South African uses 235 l/water/day, 
while an average world citizen 
uses 173 l/water/day

25%

25%
24%

13%
11%

2%

Garden and outdoor

Toilet
Bath and shower
Laundry
Kitchen
Others

Repair Leaks: 20% estimated water 
is wasted through plumbing leaks

Close the tap, when you brush your 
teeth (6 litres of water/minute are lost)

Take shower instead of bath 
(66% water saving) & reduce 

the length of shower

Do not dispose rubbish and medicine 
or chemicals in the toilet

Only use washing machine and dishwasher when 
fully loaded and use savings programme 

Do not leave the tap running, when you wash 
vegetables or dishes

Eat water-friendly diet 

Use indigenous plants that 
do not need a lot of water 

Only irrigate the garden early 
morning and evening to 
avoid evaporation

Replace with low flow taps 
uses 6 l/min instead of 15 l/min

Rainwater harvesting  (rain water collected from roofs or 
commercial properties can be used for toilet flushing, laundry, 
garden irrigation and sometimes as additional source of 
potable water)  30-80% of water can be saved, depending on 
the size of the collection tank

Replace with dual flush toilet
uses 6 l/flush instead of 11 l/flush

behavioural change 

technological solutions

Use water efficient 
detergents and washing 

powders

Grey water recycling (reuse of waste water from 
hand-washing and showers to irrigate the garden)

Replace with efficient showerheads  
uses 7 l/min instead of 20 l/min

Reduce water 
losses by 50% 

Municipal Category % Water Loss Litres/capita/day

A (Metropolis) 29.2 280
B1(Secondary Cities) 38.5 249
B2 (Large Towns) 38.3 204
B3 (Small Towns) 36.2 174
B4 (Mostly Rural) 58 164

Total for 2011/2012 37.2 226

Levels of water losses in South Africa (Water, 2014).

Choose water-friendly 
energy sources
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CHAPTER 5: Moving forward

5.1	 Conclusion
 
South Africa is at the beginning of a major water crisis, both in terms of supply and quality of water. It will 
need to act urgently to limit demand for water and find ways of increasing supply to achieve its commitment 
to provide access to clean water for all, grow the economy, and ensure that sufficient quantity and quality 
is available to preserve ecosystems. Failure to take swift action will see a deepening of social tensions 
surrounding water, which could lead to social unrest. The country is already categorised as high risk 
for civil unrest given the thousands of service delivery and other protests that occurred in 2015,170 and 
which sometimes spilt over into wider conflict. Water scarcity poses a real and significant future threat to 
individuals, households, communities and businesses, and to our way of life. Closing the gap between 
future demand and supply of water is a challenge that requires a collective and inclusive approach to finding 
and implementing solutions. Some tough choices will be required regarding how and in which quantities 
to allocate water to different parts of society alongside significant investment in building and maintaining 
infrastructure. The Government cannot do this on its own. But there is one significant opportunity that 
would provide immediate benefits and in which individuals, business and government can participate: an 
immediate and massive ramping up of water efficiency across all sectors of society. 

The participation and investment by powerful players in the progressive business sector is crucial. Our 
report illustrates that there is plenty of opportunity for these players to take responsibility for their water use 
and lead the way. Despite the fact that many companies perceive water as a significant risk to their own 
operations, most of them are not taking measures and are not engaging to the extent needed. They are 
the missing link, but also the key to rapid action. If the business community increased the efficiency of its 
operations, enough water would be freed up to supply 2.7 million people with their basic water needs. 

The business community can, however, do much more than this. It can disclose its water use, set transparent 
targets and move its operations and supply chains to water-efficient models. It can also invest in products 
and technologies that save water, offer these to consumers and educate the public about the associated 
benefits. 

Finally, the business community can and should work with national and local authorities to improve water 
infrastructure, including wastewater treatment plants, and prevent leakages. 

The Government is committed to improving water efficiency and to providing access to water for all as part 
of its goal of eradicating poverty and growing the economy in an inclusive way that does not compromise 
the necessary natural reserve (an imperative for building South Africa’s resilience to climate change). Water 
savings will be used to support inclusive economic growth. It cannot, however, do this on its own. It needs 
other powerful stakeholders to assume responsibility and take action. 

5.2	 Recommendations for action

This section outlines high-level strategic issues and actions that would likely result in significant water and 
associated cost savings. More specific actions for each sector were outlined in the previous chapter. 

All plans to reduce demand and increase supply must take into account the need to redress social and 
economic injustice in South Africa. Measures must therefore be designed to have multiple benefits. They must 
enhance social and ecological resilience, promote inclusive economic growth, and benefit the marginalised. 

The business sector can help South Africa by:

•	 Improving their own business operations to use as little water as possible.
•	 Investing in and providing water-efficient products and technologies. For example, Eskom should look 

Isaac Mbengeni, a member of the Ri Rothe Poultry and Farming Cooperative, says  the drought and lack of water threatens their crops.  
Photo: Katherine V Robinson
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to low-water intensive renewable energy options. Big retailers of consumer goods could start by only 
selling water-efficient products. Retailers such as Woolworths have already benefitted from choosing to 
source in a more sustainable way by attracting consumers who are keen to live and eat in a more ethical 
way. 

•	 Investing in municipal infrastructure in partnership with government to conduct audits and support 
water-saving programmes. 

•	 Working with small and medium enterprises that have solutions to water shortages and that can provide 
the necessary services, such as water audits. 

•	 Taking a leadership role with the Government and joining forces to implement the necessary changes to 
ensure a sustainable supply of water for people, the economy and the ecosystems. 

Government can help South Africa by: 

•	 Creating a regulatory framework that incentivises good water behaviour and penalises bad behaviour. It 
must also ensure that all of its policies and plans align with the promise to secure safe access to water 
for all. Finally, it should set binding targets for commercial players to reduce their water use. The polluter 
pays principle must be enforced.

•	 Finding and repairing all leaks within the municipal reticulation system. Ensure that its metering and 
billing systems are in working order and work to reduce the levels of non-revenue water in the country. 

•	 Spearheading an educational initiative to raise awareness of water as a valuable and scarce resource in 
efforts to change consumer and business behaviour patterns.

The domestic and municipal sectors can reduce their consumption by 12–30% by 
addressing physical losses (leaks) and increasing household water efficiency.171 
Seago & McKenzie 2012

The agricultural sector can help South Africa by: 

•	 Urgently investing in efficient irrigation equipment and looking at innovative ways to access water. This 
sector in particular needs to shift in a transformative way to open up access to water, land and markets 
for small-scale and emerging farmers. In part, water scarcity has been brought about by the country’s 
reliance on large-scale commercial farming operations that practice monoculture and high-external input 
(fertilisers, pesticides, water) farming. It is not just water withdrawal that needs to be reduced, but also 
water pollution through leaching and runoff of contaminated water. 

Making agricultural irrigation systems more efficient could save between 
30–40% of current water use.
Department of Water and Sanitation 2014

The industrial sector can help South Africa by:

•	 Immediately investing in enhancing water-efficient technologies and solutions across its supply chains. 
•	 Prioritising, reducing or eliminating water pollution from its activities. There is considerable scope for 

industry to take the initiative in helping to set sector standards and best practice guidelines to minimise 
its impact on water sources. 

•	 Putting in place concrete targets and establishing transparent measurables to track progress towards 
these.  

If industry reduced its water usage by 10%, 624,000 households (about 
2.7 million people) would gain access to 30 kilolitres a day or 3.1 million 
households (about 13.7 million people) would access a basic supply of 
6 kilolitres a day. Pegasys Institute 2016

South Africans can help by:

•	 Taking control over their domestic consumption of water by changing the way they use and view water 
and adopting water-saving technologies, such as efficient taps and double flush toilets, and using 
products, such as efficient detergents. 

•	 Only buying products with low water footprints to minimise the impact on water consumption and quality 
levels.  

Switching to low-flow aerated taps (about R220 per tap) will save 9 litres of water 
a minute. Changing to efficient showerheads (between R400 and R1 000) saves 
23 litres of water a minute. Changing to a dual flush toilet (about R1 500) saves 5 
litres a flush.172 Price 2010

We cannot survive without water. We cannot dream of a better future without water. We cannot create jobs 
or grow the economy without water. There is no time for delay. We must act now. 
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