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FOREWORD

HIS National Non-Revenue Water Management Strategy

builds upon the Strategic Framework of 2016-2018
and presents strategic approaches to effective and efficient
management of water supply in the country. It has been
developed in response to escalating levels of Non-Revenue
Water (NRW) and therefore aims at improving the planning
and implementation of NRW reduction measures in all service
providers. The Strategy is anchored on the National Water

Supply and Sanitation Policy of 2020 and provisions of the
Water Supply and Sanitation Act No.28 of 1997 and the Water
Resources Management Act No. 21 of 2011. The Strategy also includes strategic actions to
be taken to enhance NRW management at a national level through developing or improving
operational guidelines, capacity development and implementing supporting programs and
monitoring and evaluation.

The water supply and sanitation sector plays a critical role in Zambia’s social and economic
development through job creation, provision of water services that support industrial, mining
and commercial activities and improvement of livelihoods and health of communities.
However, according to the NWASCO Urban and Peri-Urban Water Supply and Sanitation
Sector Reports (2019 and 2021), the sector lost ZMW 943.04 million, ZMW 971.3 million,
ZMW 998.6 million and ZMW 1,126.7 million in revenues during the periods 2018, 2019,
2020 and 2021 respectively, attributed to high NRW.

This huge loss has enormous implications on water security efforts as this water could
have been saved or supplied to needy areas. Given the high NRW of about 50% over the
years from 2001 to 2021, clearly there is a need to address the NRW more holistically and
strategically, hence the development of this National Non-Revenue Water Management
Strategy (NNRWMS) which is meant to provide an enabling environment and guidance to all
service providers. Therefore, all CUs will be required to develop utility specific interventions
drawn from this strategy to mitigate current high NRW.

e
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EXECUTIVE SUMMARY

Zambia’s aspirations to attain equitable universal access to clean and safe water supply and
adequate sanitation by 2030 is threatened by high levels of Non-Revenue Water (NRW) as
it impacts negatively on the operational and financial sustainability of Commercial Utilities.
To address this challenge, the Ministry of Water Development and Sanitation has developed
a National Non-Revenue Water Management Strategy (NNRWMS) whose main goal is to
guide interventions aimed at reducing the national average NRW from 53 percent to 38
percent by the year 2026. This will be done through improving the capacities in the water
sector to better manage NRW and instilling good water stewardship within communities.

The Strategy has four main objectives as highlighted below:

* To promote a culture of NRW Management within the water sector

* To support water service providers in implementing NRW management

* Toenable water service providers to adopt and implement Strategic Asset Management
* To build capacity in the water sector to improve NRW management

The approach to managing NRW requires the involvement of multiple stakeholders. This
Strategy identifies the key stakeholders as follows: Ministry of Water Development and
Sanitation; National Water Supply and Sanitation Council; Commercial Utilities; Local
Authorities; Cooperating Partners and Consumers. It will require concerted efforts from all
stakeholders and innovative solutions to achieve the objectives and progressively reduce the
NRW towards the sector benchmark of 25%. Thus, consideration has been made to create
opportunities for the private sector and academia to provide innovative solutions useful in
the reduction of NRW.
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GLOSSARY

Avoided Cost

The avoided cost is the incremental cost that is not incurred when an additional output is not
produced. For example, in the operations of a water utility, where water can be saved there is
an avoided cost to the water utility equal to the cost of producing and distributing that water
that has been saved.

Billed Authorised Consumption
This is the authorised use of water by a consumer that has been billed to the consumer by the
water service provider. This volume of water used can be metered or unmetered.

Commercial Losses

Also known as Apparent Losses. These are losses in revenue from water sales attributable to:
a) errors in quantifying the water that has actually been used by a consumer, or
b) water that is used without authorisation of the water service provider (such as water theft).

Demand-side management
Also known as Demand Management. Any measure or initiative that will result in the
reduction of the expected water usage or water demand.

Distribution management

Any function relating to the management, maintenance, and operation of any system of
structures, pipes, valves, pumps, meters or other associated equipment, including all mains,
connection pipes and water installations that are used or intended to be used in connection
with the supply of water.

Inefficient use of water
Water used for a specific purpose over and above the accepted and available best practices
and benchmarks, or water used for a purpose where very little benefit is derived from it.

Institutional Arrangement

Institutional arrangements are the policies, systems, and processes that organizations use to
legislate, plan and manage their activities efficiently and to effectively coordinate with others
in order to fulfil their mandate.
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Intermittent supply

Intermittent water supply is a piped water supply service delivering water to users for less
than 24 hours in one day and is often employed when the available supply and/or the hydraulic
capacities of the water supply system are too weak.

Legal Framework

The legal framework includes not only the core component of the legislation itself, but also
the institutional, administrative, political, social and economic conditions or arrangements,
which make the legislation available, accessible, enforceable and therefore effective.

Non-Revenue Water

The difference between the measured volume of water put into the supply and distribution
system and the total volume of water billed to authorized consumers whose fixed property
address appears on the official list of water services authorities

Physical Losses

Also known as Real Losses. This is water lost from the water production and distribution
infrastructure through leaking infrastructure, pipe bursts, reservoir overflows and water lost
from the network due to flushing/scouring of pipes during maintenance activities.

Policy Framework
This is the set of interrelating policies from different policy documents which are used in
decision-making to guide a more detailed policy specific to the strategy.

Regulatory Framework

Regulatory Framework means the regulations, decisions, directives, regulatory policies,
guidelines, recommendations and procedures made by an authority from time to time
including any revisions or amendments made to them.

Retro-fitting
The modification, adaptation or replacement of an existing device, fitting or appliance.

Security of Supply

Security of supply refers to the water service providers ensuring there is appropriate system
capabilities (such as production, transmission and distribution capacity) to maintain a normal
supply of water services to all those within their jurisdiction of responsibility for water
service provision.
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Service Connections
These are the pipes linking that provide the link between the water reticulation network and
the consumer up to and including the consumer’s water meter.

Unaccounted-for water

The difference between the measured volume of water put into the supply and distribution
system and the total volume of water measured to authorised consumers whose fixed property
address appears on the official list of water services authorities.

Unbilled Authorised Consumption
This is the authorised use of water by a consumer that has not been billed to the consumer by
the water service provider. This volume of water used can be metered or unmetered.

Water Balance
This is the calculation demonstrating that the inflow of water to any system is equal to the
outflows during a given time frame, including the identification of the different outflows.

Water Service Provider
An organisation that is responsible for the production and distribution of potable water to
consumers.

Vi
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ABBREVIATIONS AND ACRONYMS
Act Act of Parliament
CEO Chief Executive Officer
Cu Commercial Utility
GIS Geographical Information System
IEC Information, Education and Communication
IWA International Water Association
M&E Monitoring and Evaluation
MWDS Ministry of Water Development and Sanitation
NNRWMS National Non-Revenue Water Management Strategy
NRW Non-Revenue Water
NTTF National Technical Task Force
NWASCO National Water Supply and Sanitation Council
RBI Regulation by Incentive
SDG Sustainable Development Goal
SIV System Input Volume
UFW Unaccounted for Water
USAID United States Agency for International Development
WASH Water, Sanitation and Hygiene
WASH-FIN  Water, Sanitation, and Hygiene Finance
WSS Water Supply and Sanitation
MW Zambian Kwacha Rebased
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1.0. INTRODUCTION

1.1 Background

Zambia has vast surface and ground water resources and generates an estimated 100 km? per
year of surface water and an estimated annual renewable groundwater potential of 49.6 km?
per year (DWA/JICA, 1995). The major surface water sources include the Zambezi, Kafue,
Luangwa, Luapula, and Chambeshi rivers. The bulk of water abstracted for potable purposes
comes from surface water sources, whose proportion is about 65%.

According to the NWASCO sector report (2020), Zambia produced 319.5 million m? of water
to service a population of about 6.6 million people or 87.5% coverage out of the total urban
population of 7.6 million'. However, 52.8% of the water that was produced was lost as NRW.
The trends of NRW by volume and monetary form over a period of 10 years from 2001 to
2021 are shown in Table 1 below.

Table 1: Zambia, Urban and Peri — Urban Water Supply NRW Trends, 2001 to 2021

Sector Sector Sector Annual Sector Annual Total Annual
Year Annual NFiW Annual NORW Revenue Loss Benchmark Billing [ZMW]
Average[%] | Range[%] [ZMW] [ZMW]

2001/2 51 25-67 - - -
2002/3 52 27-59 - - -
2003/4 50 32-60 114,546,000 57,273,000 229,092,000
2004/5 49 29-60 136,469,000 69,627,040 278,508,163
2005/6 48 26-60 144,264,000 75,137,500 300,550,000
2006/7 47 31-58 186,766,000 99,343,617 397,374,468
2007/8 45 30-53 201,262,000 1M,812,222 447,248,888
2008/9 45 31-52 198,570,000 110,316,666 441,266,666
2009/10 44 34-62 285,563,000 162,251,704 649,006,818
2010/1 46 34 - 67 338,278,000 183,846,739 735,386,956
2011712 45 30-63 375,519,000 208,621,666 834,486,666
2012/13 42 39-61 399,180,691 237,607,554 950,430,216
2013 48 28 - 64 574,735,856 299,341,591 1,197,366,366
2014 51 25-70 653,252,825 320,221,973 1,280,887,892

1 Urban and Peri Urban Water Supply and Sanitation Sector Report, 2020
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Sector Sector Sector Annual Sector Annual

Year Annual NRW | Annual NRW Revenue Loss Benchmark BTi(I)I?ilgA[;rlllUV?/l]
Average[%] | Range[ %] [ZMW] [ZMW]
20715 52.3 32-7 736,322,912 221,700,000 1,407,883,196
2016 49.2 32-70 810,741,569 | 405,600,000 1,647,848,717
2017 48.7 35-77 848,906,053 | 432,600,000 1,743,133,579
2018 50.6 28-78 943,054,242 | 453,000,000 1,863,743,561
2019 52 26-77 971,280,318 | 460,000,000 1,867,846,765
2020 52.8 35-74 998,644,944 475,000,000 1,899,295,045
2021 55.8 33-74 1,126,646,345 516,000,000 2,065,189,332
Average/ | 4g.43 - 10,044,002,755 | 3,908,301,276 | 20,236,545,294

The annual revenue losses against the average billing are depicted graphically in Figure 1.
The trends for NRW as a percentage against the sector bench mark are shown in Figure 2.
From the data collected and analyzed by NWASCO over the years, the annual revenue
loss has increased from ZMW 114,546,000 in 2003/4 to ZMW 998,644,944 in 2020. The
total revenue loss for the period 2001 to 2020 is more than ZMW 8,917,356,410%, which
approximately is 50 percent of the total billing over the same period, amounting to ZMW
20,236,545,294. This lost revenue, if invested in the sector could fund infrastructure projects
to provide and extend services to needy communities®. It is projected that these revenue
losses will continue to rise unless strategic measures are implemented sector - wide and in
a holistic manner. It must also be noted that the annual revenue collection is less than the
annual revenue loss, leading to below par and unsustainable operations of the water supply
service providers, the commercial utilities (CUs). The national benchmark to achieve 25
percent water loss is a target set by NWASCO towards reduction of the NRW for the water
supply sector.

2 Annual revenue loss for the years 2001/2 and 2002/3 have not been included in this calculation.
3 The water supply service coverage is reported to be at average of 86 percent in the Urban and Peri Urban Water Supply and Sanitation Sector
Report 2019, published by NWASCO.
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NON REVENUE WATER TRENDS FOR THE WATER SUPPLY SECTOR IN ZAMBIA
COMPARISON OF AVERAGE BILLING, NRW AVERAGE REVENUE LOSS AND THE SECTOR
BENCHMARK
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Figure 1: Annual Revenue Loss versus Sector Benchmark
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Figure 2: NRW Trends versus Sector Benchmark

NRW is a cost to water service providers as it impacts on the operating costs that go into
the production of potable water, such as labor, energy for pumping, repair and maintenance
materials, water treatment chemicals and other overhead costs. Further, NRW impacts on the
quality of service that customers receive through reduced hours of supply, rationing, reduced
water pressures, limited coverage and compromised water quality. These impacts may result
in customer dissatisfaction and unwillingness to pay for services.
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In the long run, inefficiencies associated with NRW may result in higher tariffs as service
providers seek to narrow the revenue gap.

Additionally, NRW has negative effects on the environment and ecosystem integrity
through over abstraction of water resources as service providers attempt to mitigate demand
deficiencies. Over abstraction increases the carbon footprint through increased energy
consumption and waste generation.

1.2 Previous Efforts to Curb NRW

NWASCO recognized the importance of managing NRW and included it as one of the key
performance indicators for CUs in 2003. In 2014, NWASCO developed guidelines for
measuring and reporting NRW for all CUs in Zambia. The objectives of these guidelines
were; to establish a common understanding of NRW; to present a uniform approach for the
management and reporting of NRW by all service providers; and to guide in the formulation
of technical strategies for the management of NRW. The guidelines provide for institutional
and technical measures that the CUs must undertake to effectively manage NRW in their
service areas. In 2016, the Government of the republic of Zambia developed the NRW
Management Strategic Framework to address the high NRW through the development of
common best practices. CUs were encouraged to develop strategies for NRW management.
Although efforts have been made to manage and report NRW on an annual basis, more
is required to be done as lessons from previous interventions reveal inadequate capacity
within the CUs to develop effective NRW policies and strategies, general lack of financial
resources to enable effective implementation of interventions and inadequate monitoring and
evaluation systems.

1.3 Purpose of Strategy

The purpose of this Strategy is to present harmonized approaches on effective and efficient
management of NRW. It is aimed at improving the planning and implementation of the
NRW reduction measures in order to move towards the sector benchmark of 25% by all
service providers. The Strategy also presents strategic actions to be taken to enhance NRW
management through capacity development, formulation and implementation of supporting
programs and monitoring and evaluation at all levels.
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2.0. PRINCIPLES OF NON-REVENUE
WATER MANAGEMENT
2.1. Principles of NRW Management

b)

d)

The following fundamental principles have been used in the development of the
Strategy:

Efficient and effective service provision

Water Service Providers such as CUs and Water Schemes should ensure that they
reduce leakage levels in their networks, from the point of production to storage
and on to consumer connections. Water Service Providers should also ensure that
they manage all their customers using industry best practices for data capture and
management.

Sound data management for effective management of NRW

A key principle in NRW management is for water service providers to have good
knowledge of their infrastructure, how much water is produced, how much water
is sold and where the losses are occurring. In order to achieve this objective, water
volumes should be measured from point of production to the point of sales through
implementation of robust metering systems throughout the entire water network.
Service providers should ensure all users on their networks are registered customers
and that they are regularly and accurately billed for their water use. Continuous
monitoring and analysis of this data is critical to informing NRW management
activities and reduction interventions.

Consumption-based billing (Universal metering)

Service providers must endeavour to meter all their customers and ensure that issuance
of bills is based on accurate meter readings. In addition, service providers must put in
place an adequate meter management program to sustain universal metering.

Further, creation of awareness among consumers on the value of water and the cost
of its production and distribution is an important aspect of NRW management. By
providing consumers with information on the financial and environmental costs of
providing water services, a water wise culture can be inculcated in communities.

Incorporation of NRW management in infrastructure planning and development
Prior to upgrading the capacity of existing infrastructure, current levels of water losses
in the network should be assessed and actions taken to reduce losses to a sustainable
level.
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Reducing losses through enhancing operations and maintenance may enable capital
expenditure to be deferred and the cost of reducing the losses can be recovered from the
revenue generated from the sale of water saved.

The planning of new infrastructure should consider the drivers of NRW and actively mitigate
them, as well as ensure that measures for monitoring and managing of NRW are included in
the plan.
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3.1

3.2

3.0. SITUATION ANALYSIS

The Non-Revenue Water challenge

One of the major challenges facing water utilities in Zambia is high levels of NRW
from physical and commercial losses. According to the NWASCO Sector Report of
2020, the national annual volume of NRW in all water utility companies was about
169 million m?® translating into NRW of 53 percent. In revenue terms, the sector lost
ZMW 998.6 Million compared to the sector benchmark of ZMW 474.5 Million.

The high NRW is attributed to dilapidated infrastructure in a number of service
providers; lack of streamlined measuring approaches; failure to achieve universal
metering; lack of dedicated units in service providers to address NRW; weak oversight
on organisational NRW targets and inadequately skilled human resources to manage
NRW.

Drivers of NRW
The common drivers of NRW observed in the Zambian water sector are elaborated
below;

a) Aged infrastructure
Aged and dilapidated infrastructure often leads to leaks and frequent pipe bursts hence
contributing to increase in NRW. Aged water meters also contribute to NRW due to
inaccurate measurement.

b) Unregulated network pressure
Unregulated high pressures in networks lead to increased leak flow rates and can
contribute to increased pipe burst frequencies, particularly in ageing networks.

¢) Intermittent supply

When pipe networks are repetitively charged and discharged, pressure fluctuations
and the occurrence of water-hammer damages the pipe networks, increasing the
occurrences of leaks and pipe bursts.

d) Unauthorised water use

Unauthorised water use, or water theft, occurs when users gain access to water by
making their own connection or stealing water from public access points such as fire
hydrants.
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e) Vandalism and theft of infrastructure

Vandalism and theft occur at various points in water infrastructure. For instance,
nuts and bolts are often stolen from tanks and from flanges of valves and meters in
chambers causing leaks and bursts. Consumer meters and pipes are sometimes stolen
if made from materials that have value as scrap. Instances such as these contribute to
water loss.

f) Lack of and/or poor maintenance of infrastructure

Lack of and/or poor maintenance of infrastructure is symptomatic of inadequate

capacity that some CUs face. Examples of challenges caused by lack of and/or poor

maintenance include:

* Dysfunctional telemetry systems, resulting in overflows at reservoirs

» Stuck isolation valves, resulting in an inability to isolate leaks and bursts for
repairs.

» Buried valve and meter chambers, resulting in an inability to gain access for meter
reading.

* High occurrence of underground leaks not attended to until they turn into bursts
resulting in huge volumes of water lost over time.

» Absence of network maps leading to irregular planning and inability to identify
network infrastructure.

* Pressure management through the use of PRVs maintenance and the creation of
pressure management areas or zones PMAs.

g) Inadequate capacity of Service Providers

As outlined in part (f) above, inadequate knowledge and skills , tools, equipment
and materials as well as non-dedicated personnel to spearhead the management of
NRW results in the poor management of water infrastructure, therefore leading to
high NRW.
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4.0. NATIONAL NON-REVENUE
WATER MANAGEMENT STRATEGY

This chapter outlines the Strategy by defining the goal, objectives and measures.

4.1

4.2

Goal
To guide interventions aimed at reducing the national average NRW from 53 percent
to 38 percent by the year 2026.

Objectives of the Strategy
The objectives of the Strategy are as follows:

Objective 1: To promote a culture of NRW Management within the water sector.

Measures

1.

1.

1ii.
1v.

Create awareness of NRW management objectives and principles for key stakeholders
in the water sector.

Ensure the inclusion of NRW Management functions in performance indicators of
Boards of Directors, senior management and key employees of CUs and Ministry
responsible for water.

Ensure key stakeholders develop strategic and action plans for management of NRW.
Ensure that key institutions in the water sector develop and implement strategic plans
that include initiatives aimed at reducing and managing NRW.

Objective 2: To support water service providers in implementing NRW management.

Measures

1.

1l

1il.

1v.

Constitute a National Technical Task Force for NRW Management to provide advice
and technical support to Government and stakeholders in the water sector.

Ensure all CUs set up functional units to spearhead management of NRW.

Improve the incentive programme for water service providers for achieving NRW
Management implementation milestones and NRW reduction targets.

Strengthen collaboration between the water service providers and local authorities
to enhance planning, effective development and maintenance of water services
infrastructure.

Mobilise resources for the implementation of NRW reduction measures.
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Objective 3: To enable water service providers to adopt and implement Strategic Asset
Management.
Measures
1. Develop a Strategic Asset Management Framework for the water sector that promotes
and enables the reduction and management of NRW.

ii. Provide national guidelines, operating procedures and tools for infrastructure asset
management that promotes the reduction and management of NRW.

Objective 4: To build capacity in the water sector to improve NRW management.
Measures
1. Promote the innovation and adoption of new technologies that promote and enhance
NRW Management.
ii. Invest in technology, skills and knowledge transfer and development
iii. Influence the development of curricular for NRW management that promotes
awareness in schools and develops knowledge and skills at institutions of tertiary
education.

4.3 Implementation of the Non- Revenue Water Management Strategy
The NRW Management Strategy will be implemented through a multi stakeholder
approach as illustrated in Figure 3.

4.3.1 Coordination Framework
The implementation of National NRW Management Strategy will be coordinated by
a National Technical Task Force (NTTF). The Permanent Secretary of the Ministry
responsible for Water supply will appoint members of NTTF which will comprise
representation from CUs, Ministry, NWASCO, Academia, and other technocrats
within the sector. The NTTF will also play an advisory role to the Ministry and
stakeholders. The NTTF terms of reference will be developed to guide their work.

The NTTF may, as and when required co-opt experts for specific assignments. The
NTTF will report to the Permanent Secretary of the Ministry responsible for Water

Supply.

4.3.2 Roles and Responsibilities of Stakeholders
The roles of various stakeholders and their relationships towards the implementation
of the NRW Management Strategy are outlined in Table 2.

10
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Table 2: Roles and Responsibilities of Stakeholder

“ Name of Stakeholder Roles and Responsibilities

Ministry of Water Development and
Sanitation

Provide policy direction in the development
of strategies and quidelines

Coordinating the development,
implementation, monitoring and evaluation
of the National NRW strategy
Implementation of National Urban and Rural
Water Supply Programmes

Mobilisation of resources for
implementation of the strategy

Facilitate the development of Information
Education and Communication materials
Influence curricula development for
inclusion of NRW in tertiary institutions

2 NWASCO

Support implementation and monitoring of
the strategy

Formulation of guidelines

Support capacity building

Reporting on progress of NRW management
Provide secretariat for the NTTF

3 Local Authorities

Collaboration on coordinated planning and
development
Corporate governance oversight

4 Commercial Water Utilities

Development and implementation of CU
specific action plans

Operation and maintenance of WSS
infrastructure

Reporting on progress of the NRW
Setting up and capacity building of NRW
units

Ensuring usage of accurate measuring
devices

5 Cooperating Partners

Providing financial and technical support for
improvement NRW

Zambia Compulsory Standards
Agency

Preparation and promulgation of Zambian
Standards

Checking and certifying the water
measurement equipment and materials

1
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“ Name of Stakeholder Roles and Responsibilities

Zambia Metrology Agency

Providing calibration services of measuring
devices

Verification of accuracy of measuring
devices used by service providers

Consumers

Participate in the consumer water watch
group activities

Reporting of leaks and bursts, and curbing
of water theft

Private sector

Provision of knowledge and technological
solutions that can help with better
management of NRW

Provision of financial resources

Engage in Private Public Partnerships
initiatives

10

Civic leaders

Promotion of good water stewardship
among their community members

Hold to account service providers on aspect
such as speedy resolution of leakages or
pipe bursts
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4.3.3

4.3.4

4.3.5.

4.3.6

Legal and Regulatory Framework

This Strategy will be implemented in line with principles enshrined in the following

pieces of legislation:

i.  The Water Supply and Sanitation Act No. 28 of 1997 — premised on efficiency and
sustainability;

i1. The Water Resources Management Act No.21 of 2011 — premised on efficiency,
cost effectiveness and sustainable use and development of water resources;

iii. The Zambia Environmental Management Act No.12 of 2011 — premised on
pollution control and sustainable environmental management; and

iv. The Urban and Regional Planning Act No.3 of 2015 — premised on harmonised
and coordinated planning and development.

Financing of the NRW Strategy

The implementation of the strategic measures will require funding. Funds for

implementing this Strategy will be sourced from the following:

* Government through the national budget;

» Budgets apportioned by key lead institutions indicated in the implementation plan;

» Private sector financing through Public Private Partnerships (PPPs);

* Cooperating Partners (Bilateral and Multilateral Agencies), Civil Society
Organisations; and

* Other line ministries such as Local Government and Rural Development, Ministry
of Health etc.

Monitoring and Evaluation

The interventions for the 2022-2026 NRW Strategy will be measured using a set of
indicators which have been developed by the Ministry and stakeholders. The routine
monitoring and reporting will be undertaken through the Integrated Management
Information System and NWASCO information management system. The M&E
plan will be developed by the NTTF. To evaluate the performance of the strategy the
Ministry and its stakeholders will conduct a mid-term review. This will be followed
by the final assessment of the NRW Strategy to inform the development of the 2027-
2031 NRW strategy.

Risks and Mitigation Measures

The risks associated with implementation of the NNRWMS emanate from fundamental
issues in the sector that include funding, human resources and capacity building, and
other implementation risks as shown in the table below.

14
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Table 3: Risks and Mitigation Measures, Implementation Plan

Risk Classification Description of Risk Mitigation Measures

» Unwillingness to finance * Enhanced stakeholder
strategy by stakeholders engagement
» Budget constraint » Explore alternative
 Inadequate financial sources of financing
. Financial Risk capacit){ by CUs to sustain * Increase financial
NRW units support
» Unattractive incentives » Design attractive
» High cost of procurement incentives with CUs
and maintenance of new » Promote local innovative
technology solutions
Human Resources * Inadequate human capacity Recruitment and training
2 & Capacity by CUs to operationalise
Development NRW units
3 Environmental Risk
» Support CUs with
* Inadequate and obsolete procurement of
4 Technological Risk equipment in some CUs equipment and tools
 Lack of back up service » Adoption of appropriate
technologies
* Enhance continuous
engagement and
» Resistance to change sensitization with
5 Cultural Risk » Acceptability of new stakeholders
technologies by users * Implement change
management
interventions
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ANNEX 2: INTERNATIONAL WATER ASSOCIATION (IWA) WATER BALANCE

As depicted in the IWA standardised water balance in the figure below, non-revenue water is
the difference between the total volume of water put into the water supply and distribution
network (System Input Volume) and the volume of water that is billed to consumers (Billed
Authorised Consumption).

Billed Billed Metered Consumption
Authorised
Consumption Billed Unmetered Consumption

Authorised
Consumption

Non-Revenue
Water

Water Losses

MINISTRY OF WATER DEVELOPMENT AND SANITATION
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