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1. Introduction
An increase in urban migration, coupled with climate
change, is causing cities to come to terms with the
difficulties they will need to face with regards to effectively
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The following white paper outlines the challenges cities and
municipalities currently experience with regards to water
and sanitation management and presents various solutions
which will need to be implemented for these entities to
achieve their vision of becoming leading cities of the future.
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2. The Challenge
As an emerging economy, South Africa is faced with

Furthermore, from a municipal level, research indicates that

balancing the needs of a growing population, improved

of the 278 municipalities in the country, 23 (9%) are in a

living standards and advanced access to resources. Coupled

state of crisis with regards to their water management

with this is the unsustainable increase in consumption

and systems and a further 38% are deemed high risk, with

of natural resources such as water and energy, and the

the potential to deteriorate into a state of crisis.

Fig. 1 Water scarcity in Sub-Saharan Africa

challenges of water scarcity and water management that
are faced by most cities and municipalities.

The Blue Drop Certification, a governmental benchmark
for international water standards, has been used to monitor

It is estimated that by 2025 approximately 2.4 billion

the quality of water in South African municipalities;

people globally, could be living in areas subject to

out of the 932 water systems within South Africa’s 153

periods of intense water scarcity and that by 2030 as

municipalities audited in 2012 only 98 (10%) were given

many as 700 million people will be displaced as a result

the Blue Drop Certification.

of lack of access to water. Additionally, research states
that women in Sub-Saharan Africa spend up to 40 billion

The fact remains that the public, private and social

hours a year collecting wa o million people, mostly

sector all have a range of fundamental water-related

children, die each year from diarrheal diseases alone

requirements; to meet these needs a new way of thinking

caused by failing water systems. South Africa is the 30th

and management will need to be implemented to take

driest country with 98% of its available water supply

cities as they stand today into a future where they can

being in a critical state and 40% of waste water treatment

grow and thrive.

MILLION
PEOPLE
mostly children, die each
year from diarrheal diseases
alone caused by failing
water systems in Sub
Saharan Africa.

facing a precarious future.
Coupled with the fact that half of South Africa’s urban
population live in informal settlements, where water and
waste management systems are either very basic or
non-existent, South Africa is a country facing dire
challenges which include an ailing water reticulation
infrastructure which is so degraded that water loss
through leakages and system damage are crippling the
communities they are supposed to service. An inability
to provide clean water to communities will only further
contribute to social exclusivity and in terms of poverty,
inequality and poor health.

98%

PERCENT

of South Africa’s
available water supply
is in a critical state.

According to the National Water Resource Strategy, South
Africa loses almost a third of its urban supply of water a
year to leaks and thefts, and whilst water management
should be at the heart of sustainable socio-economic
development and a driver towards the eradication of
poverty, the fact remains that South Africa is running low on
cost-effective options to supplying more water to cities and
the resources and skills to accurately govern the processes
involved in the management of this precious resource.
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3. Solutions
The future of smart, innovative cities will rely on leaders
who take into consideration the need for collective value
creation as well as smart proprietary technology and
processes to achieve constructive outcomes across a range
of infrastructures. The following recommendations highlight
the areas in which smart, innovative cities and their leaders

3.2 Learning Alliances

will engage in to achieve these goals.

Participation from an increasingly diverse group of
community stakeholders is on the rise. Municipalities and
cities of the future will no longer be able to operate in
isolation and, to reach their full potential, must acknowledge
that these stakeholders not only have a great deal of
knowledge about the technical aspects within their
community but also insight into what the burning issues
are and how they might be resolved. Smart cities and their
leaders will need to engage with community members at all

3.1 Smarter Data

levels and apply a human centered approach to fact finding
missions as well as collaborative solution development,
whether it’s related to infrastructure development or

Smart cities will increasingly begin to turn their attention

methods of communication.

towards using intelligent networks, including smart
metering and measurable water demand processes.

Coupled with this acknowledgement, smart cities will

In addition, they will start to deploy and rely more on

need to ensure that their overall and final decision

intelligent systems across a full range of networks,

making process is not only transparent but documented

including smart water system design, water billing and

in a variety of ways in which these community members

contractor management.

can understand and relate to – this might mean placing
information and details in a variety of formats from

The beauty of these systems will allow for a greater

written documents to visual diagrams to animated videos

variety of choice for consumer with regards to billing and

all of which place the community at the center of the

communication as well as improved accountability and

picture and stimulate dialogue and a common purpose

the provision of measurable results which can be used for

for positive change.

decision making and strategic alignment at senior levels
with the municipal management structure.

To address the above, smart cities will need to engage
more with external consultants who have ties to the
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A further opportunity which will reach fruition within smart

communities in which they operate and serve and who can

cities in the water management process in the use of leak

not only provide custom consulting solutions but promote

detection and repair technology. With the increase in

a feeling of trust and openness with the cities numerous

proprietary technology will come an uptake in awareness

stakeholders. Skills transfer and knowledge enhancement

amongst municipal leaders of network rehabilitation and

will also be required from these consultancies whose

the benefits of leakage reduction and the necessary

mandate it will be to uplift and empower the municipal

technology to make this possible.

leaders and their constituents.
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3.3 Changing Cityscapes
Above and Below
Whilst individuals might only consume up to one or
two litres of water a day, thousands of litres go towards
the growing and production of food. With agriculture
accounting for over 70% of freshwater withdrawal,
smart cities of the future will need to implement new and

Increased
water-sensitive
urban design
management
Urban spaces will be designed
to incorporate drainage &
rainwater collection systems.

innovative strategies that manage water, which is not only

Rainfall

fit for purpose but embrace the development of new

Sunlight

city structures.
This might be in the form of increased water-sensitive
urban design management whereby homes and offices
will be designed to incorporate drainage and rainwater

External surfaces can capture

collection systems that are integrated with bio-diverse

sunlight & rainfall for a host of uses

greenspace parks and allotments. These structures will

such as lighting, heating and power.

be built atrium-style so that the external surfaces can
capture sunlight and rainfall for a host of uses such as
lighting, heating and power; whilst the interior atriums
will extend the full height of the building providing the
maximum surface for irrigation and growth of plants.
Well managed water cycles will also be a feature in the
future of smart cities as will the understanding that all water

Interior atriums,
extending the full
height of the building
providing the
maximum surface for
irrigation & growth
of plants.

Bio-diverse greenspace
parks & allotments.

will be fit for purpose per its quality. Increasingly water and
sanitation related functions will move underneath cities,
meaning that from a geological perspective custom and
innovative technology will be required to accurately map,
monitor and model the cities underground ability to
deliver effective drainage, sanitation, heating and cooling
services. Once again, the importance in making this a
success will rely heavily on a combination of appropriate
technology and public/private/social sector planning
and collaboration.
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Fig. 2 Increased water-sensitive urban design management.
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4. Conclusion
Globally, policy makers, the business sector and civil society
are facing water and sanitation challenges that pose a
threat to economic and social development.
Whilst progress has been limited, smart cities of the future
who focus on varied and collaborative approaches to water
management and the systems required to implement these
solutions, will not only help communities understand the
role and importance of water and sanitation but aid in
their overall quality of life.
As a leading consulting firm in the field of engineering,
revenue optimization and IT, Boffin & Fundi is committed
to making progress within communities throughout South
Africa specifically with regards to addressing the challenges
surrounding water and sanitation. The following paper has
outlined how Boffin & Fundi envision smart, innovative
cities of the future operating; through collaborative
and human centered approaches these ideas can
become a reality.
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