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Executive Summary

The purpose of this case study is to review the context, preparation and implemen-
tation progress of the Bahamas Water and Sewerage Corporation’s (WSC) Perfor-
mance-based Contract (PBC) for Non-Revenue Water (NRW) management in New 
Providence, Bahamas. This innovative contract was implemented as part of the IDB 
Loan Project: WSC Support Program – New Providence Water Supply and Sanitation 
Systems Upgrade (BH-L1028). Specialists at IDB, at other international organizations 
and managers and policymakers at the country / utility levels in the LAC Region will 
gain an in-depth look into how this project was formulated, and how it was, and is still, 
being implemented and monitored. They can also gain lessons of experience on NRW 
and the use of PBCs from the experience of the Bahamas. 

The Bahamas is overstressed on water availability, and New Providence is one of the 
most overstressed areas in the Caribbean. WSC began operations in 1976 under times 
of water stress and rationing, but in good financial condition. Looking forward, WSC’s 
main development strategy was to continually add small increments of production 
capacity to be able to meet demand with a narrow margin. As time went on, wells and 
barged water supplies became far less attractive, due to salinization of many aquifers 
and logistical difficulties with barging. At this time, desalination is the only viable 
source of water for New Providence, in spite of its cost.

WSC has historically had problems of poor water quality, low pressure and occasional 
rationing, resulting in customer departure – which has greatly hurt WSC’s financial 
condition and creates risks for those relying on individual wells. The lackluster service 
quality partly explains the reluctance of the government to approve tariff increases, 
which has worsened WSC’s financial condition. This situation exacerbated the classic 
vicious cycle associated with high NRW – sending NRW even higher. Since the 1990s, 
this cycle of limited budgets, weak operations, high NRW, low tariffs and customer 
departure has resulted in the need for large subsidies from the government.

NRW has always been a concern for WSC – but, until recently, in a sporadic manner. 
Early efforts focused on simple leak detection and leak repair, which did not achieve 
major reductions. Mains replacement programs were introduced in the mid-1990s. 
WSC has a history of outsourcing NRW work, including early leak detection surveys 
and an incentive-based NRW project in 2005-2006.  

But NRW rose again after that effort, so a larger, more holistic program was needed. 
In 2008-2009, WSC developed a comprehensive strategy and plan for NRW reduc-
tion and control, which included a variety of technical interventions, mostly on leak-
age reduction. A central premise of the strategy was the use of a performance-based 
contract (PBC) as the implementation method. PBCs have been shown to be able to 
reduce NRW faster than conventional projects. As outlined in this case study, the situ-
ation with WSC on New Providence meets the conditions under which the use of NRW 
Reduction PBCs have been shown to be most cost-effective.  
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Performance-based contracts can, under conditions delineated in this document, be a 
very effective, and, ultimately, cost-efficient mechanism for implementing NRW proj-
ects. The case of the WSC-Miya PBC in New Providence, Bahamas is a very good 
illustration of the attributes and benefits of a well designed PBC – 1) baseline study 
and target/plan adjustment period; 2) a “minimum scope” combined with flexibility 
for the contractor to adjust specific plans to the evolving situation, to both exceed 
targets and receive additional performance-based remuneration; 3) rapid NRW reduc-
tion, with its technical, financial and political benefits and results; 4) reduced project 
risk for the utility; 5) a lengthy maintenance phase to promote sustainability of the 
NRW reductions and 6) overall improvement of technical and financial performance 
at a competitive price. 

The 10-year PBC was signed between WSC and Miya, an international company with 
extensive experience in NRW PBCs, in February of 2012. The project has achieved 
huge NRW reductions, which could not have been accomplished by WSC alone. Once 
a careful baseline water audit was completed, a well-founded program strategy was 
prepared and then implemented precisely. The NRW reduction in the period from 
mid-2013 to mid-2015 was so large as to be “off the charts.” This rapid reduction had 
huge beneficial impacts, reducing the use of expensive desalinated water and increas-
ing revenues. Operating Cost Recovery rose substantially and the EBITDA loss was 
cut by more than 50%, as was the Government Operating Subsidy. These are massive 
improvements in a short period of time, and can be attributed to the strong skills and 
previous Bahamas experience of the Miya field team, their good collaboration with 
WSC and the persistent efforts of the WSC General Manager, who has championed 
NRW reduction for many years. 

Concerns have been expressed about the total price and cost efficiency of the WSC-
Miya PBC project. A detailed financial analysis, presented here, shows the project will 
pay for itself within the time frame of the PBC. That same analysis shows that the sig-
nificant financial and operation benefits of rapid NRW reduction pay for themselves, 
when compared to a conventional NRW project – even at a lower overall cost. WSC’s 
financial condition is better off with NRW reduced, and service quality improved, but 
a tariff increase is still long overdue. 

The long history traced in this document shows that NRW reduction and control is a 
very complex matter -  technically, financially, institutionally and politically. It reaches 
across an entire utility, and into the environment it operates in, and its reduction re-
quires high-level expertise, lots of tedious work, political savvy and persistence, per-
sistence, persistence. 

An essential element of success, among many, is a detailed and thorough water audit 
to identify the volume, values and root causes of the various NRW components. Rapid 
improvements can be made quickly using the latest best practices of the International 
Water Association (IWA). Top management support for such a deliberate process is 
also required. 

The technical skills required to execute NRW program tasks are not that difficult to 
learn. However, the expertise to properly assess the situation and plan an efficient and 
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effective program is a very complex matter and requires the lead of an experienced 
specialist, especially for a large program. 

Performance-based contracts can, under conditions delineated in this document, be a 
very effective, and in the end, cost-efficient mechanism for implementing NRW proj-
ects. 

For PBC procurement to assure the best selection of a contractor, increased cost 
competition should be built into the procurement process without sacrificing quality. 
Other recent NRW PBC projects have used Quality and Cost-based selection (QCBS) 
methods with a strong (but not total) weighting on technical score. 
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1. Introduction

1.1	 Purpose of the Case Study

The purpose of this case study is to review the context, preparation and imple-
mentation progress of the WSC – Miya Performance-based Contract (PBC) for 
Non-Revenue Water (NRW) management in New Providence, Bahamas. Special-
ists at IDB, at other international organizations, and at the country / utility levels 
will gain an in-depth understanding of how this project was formulated, and how 
it was and is still being implemented and monitored. They can also gain lessons 
of experience on NRW and the use of PBCs from the Bahamas. Every situation is 
different, so there is no single path to successful reduction and ongoing control 
of NRW. The Bahamas experience should not be unilaterally adopted as a model 
without careful consideration of the characteristics of any given situation. None-
theless, the experiences with water supply and NRW in New Providence, going 
back to the 1970s, provide important lessons that are useful to project managers 
in most situations.    
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1.2	 Organization of the Case Study Document

This document consists of this introductory section, followed by eight sections.  

Section 2 provides a brief overview of NRW management, including definitions, ter-
minology and indicators, benefits of NRW reduction, causes of NRW and methods of 
reducing and controlling both real and apparent losses. This section also provides a 
description of PBCs as an implementation mechanism for NRW management, includ-
ing a description of salient features and some brief examples of PBCs. 
Section 3 provides a technical situational assessment of the context in which the proj-
ect is set – the Bahamas and New Providence Island, in particular. The section covers 
the situation regarding water resources, water supply institutions and major projects 
on supply expansion. This section also reviews historical trends on water production 
facilities, production, water use, non-revenue water and financial information on WSCs 
operation on New Providence Island. It highlights the large impact of a lack of tariff 
increases since 1999.

Section 4 outlines the historical timeline of efforts on NRW and related parameters, 
spanning activities from the mid-1970s until the start of the WSC-Miya PBC contract. 
That section enumerates modest efforts in the early years, up through the innova-
tive, incentive-based NRW reduction project with Consolidated Water Bahamas Ltd 
(CWBL) from 2005-2006.

Section 5 outlines the steps undertaken by IDB, WSC and contractors in the prepa-
ration of WSC Strategy for NRW on New Providence and preparation of the IDB loan 
project – including activities conducted within the IDB loan in parallel with the NRW 
PBC. These activities include contract oversight, institutional development of WSC, fi-
nancial assessments, regulatory development and wastewater management activities. 
In addition to project preparation, this section addresses the PBC procurement and 
negotiations leading up to PBC signature in February of 2012.  

Section 6 provides a detailed look at progress during the PBC from contract signature 
through the end of 2016, which is most of the anticipated NRW reduction phase. The 
data shows a remarkable reduction in NRW over the period. The section delineates 
the baseline, diagnosis and strategy development phase results. It then details specif-
ic reduction activities conducted, in relation to the original targets, and their impact 
on various NRW indicators.Section 7 examines this NRW reduction in comparison to 
other projects and examines the cost- efficiency of the PBC from several points of 
view. In broad terms, the PBC has been remarkably effective at NRW reduction, but at 
a high cost. The Bahamas is certainly a place where materials and labor are relatively 
expensive and efficient water service is of high value – with a high marginal cost of 
water -- so typical rules of thumb on project finances do not apply. This section pres-
ents a detailed financial analysis comparing the PBC to a less expensive, less effective 
alternative. 
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Section 8 provides some perspectives on the coming years regarding NRW and the 
PBC at New Providence and at WSC.   

To close, Section 9 provides lessons of experience that may be useful for program 
managers tackling similar problems in other locations. 

References and other detailed technical information are provided in Annexes.
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2. Overview: NRW 
Management and 
Performance-based 
Contracts

2.1 	Non-Revenue Water: Key Concepts and 
Terminology

Any introduction to Non-Revenue Water (NRW) management must begin with 
a review of the internationally-accepted definitions and terminology associated 
with NRW and its various components. The International Water Association’s 
(IWA) definition of NRW is: 

NRW is defined as water that is placed into a water distribution 
system that is not billed to customers.

In brief, NRW includes water that: a) leaks from distribution pipes or joints; b) 
overflows from water storage tanks; c) is not registered by faulty water meters; 
d) is not itemized correctly by metering and billing systems and e) is used by un-
authorized connections/users. In general practice, NRW does not include losses 
from long transmission mains from a water source to a water treatment plant, or 
water use or losses inside the treatment plant or losses from a transmission main 
carrying water a long distance to a city or town – although these losses are still 
important to understand, and manage. 
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Note that, by IWA convention, water that is billed, but not paid for is not considered 
part of NRW. Therefore, according to IWA classification, improving billing is an NRW 
reduction activity, but improving revenue collections is not. This categorization does 
not imply that revenue collections is not important -- it is very important -- but it is 
distinct from NRW. 

Figure 1-1 - Aerial Image of New Providence Island

2.2 	The NRW Water Balance and Indicators

NRW consists of multiple components, which are specified in the NRW Water Balance 
as defined by the IWA, shown in Figure 2-1.  The principal components of NRW include: 

•	 unbilled authorized consumption (generally relatively small)

•	 apparent losses (also known as commercial losses)

•	 real losses (also known as physical losses or leakage)

These principal components are delineated in Table 2-1, including examples, typical 
indicators and the basis for the financial valuation of each component. The most im-
portant distinction between real and apparent losses is that any reduction in real loss-
es can lead to either 1) additional water becoming available to supply to customers, 
or 2) a reduction in the quantity of water extracted from water sources and put into 
the supply network. However, a reduction in apparent losses results in the conver-
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sion of the non-revenue water into revenue water with additional billings and revenue 
achieved by the utility. A reduction in apparent losses does not result in a “savings” in 
water resources. 
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Figure 2-1 – International Water Association Water Balance for NRW
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Table 2-1 – Characteristics of Components of NRW

Cmponent Examples Recommended 
Indicators

Value of reduced NRW

When short-
term demand 

is met

When saved 
water can be 

sold

Unbilled 
Authorized 
Consumption

Fire-fighting, street 
washing, pipeline 
flushing, unbilled public 
or government use,

•	 Liters/connection/
day

•	 Unbilled authorized 
consumption/Billed 
consumption (%)

Retail Price 
of Water (and 

sewer)

Retail Price 
of Water (and 

sewer)

Apparent 
Losses 
(Commercial 
Losses)

Meter under-
registration, un-
authorized water use, 
metering and billing 
system errors

•	 Liters/connection/
day

•	 Apparent loss/Billed 
consumption (%)

Retail Price 
of Water (and 

sewer)

Retail Price 
of Water (and 

sewer)

Real Losses 
(Physical 
Losses)

Leakage from 
distribution mains and 
service connections, 
tank overflows, etc.

•	 Liters/connection/
day

•	 Liters/connection/
day (wsp)

•	 m3/km/day
•	 m3/km/day (wsp)
•	 Infrastructure 

Leakage Index
•	 Value of real losses/ 

Operating cost

Variable 
operating 

cost of water 
production

Retail Price 
of Water (and 

sewer)

It is especially important to note that the IWA Water Balance and recommended indi-
cators for each component of NRW do NOT utilize the common indicator – the  per-
centage NRW (the volume of NRW divided by the system input volume). While in very 
common use, this indicator is highly discouraged by the IWA, because it is a poor indi-
cator for comparing NRW management performance over time in a given location, or 
for comparing different locations. It is misleading because the denominator—system 
input volume—is equal to the sum of the NRW and billed water consumption. There-
fore, the value of this indicator value can change over time or between locations, due 
to changes in billed consumption, not due to changes in NRW. For example, if a big 
new factory opens in a city, greatly increasing consumption, the NRW will be constant, 
but the percentage NRW will drop.
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Figure 2-2 – NRW Indicators – AyA Costa Rica

AyA Costa Rica - Historical Water Volumes and Percentage NRW
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In many countries, practitioners are frustrated that NRW remains roughly stable at 
some high percentage, despite efforts to reduce NRW. But this flawed indicator could 
easily remain stable in value when both NRW and billed consumption are declining, 
which is common. The example in Figure 2-2 shows such a case: AyA, the national wa-
ter utility of Costa Rica. Over the period 1995 to 2013, the percentage NRW declined 
a little from 60% to just over 50%. But the NRW was cut in half – from about 1400 
to 700 L / Conn / Day. Over the same time period, billed consumption also dropped 
considerably. The declining pattern for both NRW and billed consumption led to the 
misleading stability of the percentage NRW indicator. 

The use of the IWA Water Balance to quantify the volumes and values of the various 
NRW components, as well as adoption of approved indicators, are critical first steps 
in understanding the NRW situation and its financial implications, and for planning an 
NRW reduction program. 
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2.3 	The Benefits of NRW Reduction

The benefits of NRW reduction and control are many, and they are interlinked. Many 
stakeholders can gain economic, financial, health, social and environmental benefits. 
These benefits are delineated in Table 2-2, which shows the specific benefits under 
different situations in terms of water supply coverage in the water utility service ter-
ritory.

Table 2-2 – Benefits of NRW Reduction by Coverage Situation

Water Coverage Needs Improvement Water Coverage Close to or at 100%

•	 Savings of real losses are now available 
for previously unserved or underserved 
customers, which will provide economic, 
financial, health and social benefits.  

•	 Water resource conservation could still occur 
in some cases, depending on the real loss 
savings, current level of coverage and water 
production capacity in place. If so, climate 
change resilience could be improved. 

•	 Energy savings could still occur, if real loss 
savings exceed the expanded water supply 
demand, but savings would typically be 
modest, as would savings in other variable 
operating costs. 

•	 Water supply services are improved through 
increased continuity, higher pressure, cleaner 
water, fewer disruptions and reduced cost to 
water users.

•	 Utility revenues increase by expansion of the 
customer base and reduction of apparent 
losses associated with existing customers.

•	 CAPEX costs could be reduced for water 
production facilities, depending on the 
situation.

•	 Financial condition of the utility could 
improve, especially through revenue increases.

Note that CAPEX and OPEX expense for the NRW 
reduction and control program will also utilize a 
portion of the improved operating margin.

•	 Conserves water resources through 
reduction of real losses and water production 
requirement.

•	 Improves resilience to climate change through 
increased water reserves and greater allocation 
options. 

•	 Reduces water production requirement, 
causing reduced energy usage, reduced GHG 
emissions (if carbon based fuels are used) and 
reduced energy costs. 

•	 Reduces other variable operating costs.
•	 Improves water supply services, through 

increased continuity, higher pressure, cleaner 
water, fewer disruptions and reduced cost to 
water users.

•	 Improves utility revenues, though the 
reduction of apparent losses.

•	 Reduces CAPEX for water production facilities 
either through the cancellation or delay of 
construction of new facilities.

•	 Improves financial condition of the utility 
through cost reductions and revenue increases.

Note that the increased CAPEX and OPEX 
expense for a more robust NRW reduction and 
control program will utilize a portion of the 
improved operating margin, but experience has 
shown that in most cases this additional NRW 
expense is less than the net revenue gains.    
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2.4	Origin of NRW and Basic Methods of NRW 
Reduction

In general, NRW increases with the length of distribution pipes, the number of con-
nections, network pressure, the age of the distribution network infrastructure (includ-
ing pipes, water meters etc.), the hours per day that the water network is pressurized, 
soil conditions and many other factors. But the heart of the problem is a vicious cycle 
where service quality, NRW, customer satisfaction, utility finances and O&M programs 
interact to make NRW worse over time, if constant efforts are not made to control it.  
Figure 2-3 illustrates this vicious cycle.  

Figure 2-3 - The Vicious Cycle of NRW

Political interference,
subsidies, low tariffs

Customer dissatisfaction,
low willigness to pay, 
water theft

Lac of maintenance
and reinvestment

High water losses

Unmotivated staff,
weak management

Poor water quality
and irregular supply

Poor cost recovery,
limited budget

 
Therefore, the task of reversing the cycle and improving NRW requires a holistic ap-
proach to address the various constraints in an integrated manner. Ultimately, the task 
of reducing and controlling NRW consists of sustaining an organized, ongoing series 
of activities to:

•	 systematically and rapidly detect and correct sources of water losses, 

•	 carefully monitor distribution system hardware and operational performance,

•	 implement both small and large, short-term and long term renewal projects.
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These activities serve to maintain the entire distribution system in good condition and 
to satisfy customer needs efficiently. Additional salient principles of NRW reduction 
include:

•	 Any NRW program must be designed on the basis of the institutional context, 
the existing levels of NRW components, infrastructure condition, supply continuity, 
local skills and local costs. There is no one approach that fits all, no simple “cook-
book” approach.

•	 Thorough water audits and component analyses will provide the knowledge 
needed to focus on the largest problems (in terms of volume and/or values), and 
address the root causes of NRW.

•	 Programs should operate in the standard operating cycle of planning, implement-
ing, monitoring, assessing results and adjusting plans, year in and year out.

•	 NRW can be reduced to an optimal level, at which point, further NRW reductions 
cost more than the benefits they produce. That optimal level depends on local 
conditions and parameters, such as the cost and price of water, cost of program 
inputs and other factors. 

•	 Once a target for NRW reduction has been selected, various analytical methods can 
be used to determine the specific activities that will be most effective and cost-ef-
ficient in that location based on system configuration, pressure, the condition of 
the piping network, valves, meters and the cost of labor and materials. While every 
situation is different, there are accepted technical best practices for reducing and 
controlling real losses and apparent losses, shown in Figure 2-4. Planning a good 
NRW program involves careful situational analysis to decide the amount of each of 
these practices in the program.  

•	 While the vicious cycle above suggests the importance of a holistic approach, pro-
grams can be planned in stages focusing on particular zones, or particular sources 
of water loss. In so doing, utilities learn as they go along. If, however, the losses are 
huge and staff has limited skills and resources, outside expertise and support are 
required.

•	 NRW programs often can be largely self-financing – rapid revenue gains from ap-
parent loss reduction can generate funding for OPEX and CAPEX needs to reduce 
real losses. 
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Figure 2-4 - Management Methods for Apparent and Real Losses
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2.5 Basic Options for Implementing NRW Programs

There are several approaches that can be used to implement NRW programs, ranging 
from full outsourcing with performance incentives – commonly called PBCs – to fully 
“in-house” operations using internal NRW expertise and labor. Common options are 
shown in Table 2-3.  The best approach in a given situation will depend on the urgen-
cy and importance of the NRW issue, technical, planning and management skills in 
the utility, the perception of the added value of outside expertise and related factors. 
Even where in-house skills are very good, it may make sense to outsource certain 
specialized functions, such as bulk meter accuracy testing and calibration or network 
hydraulic modeling. Moreover, many utilities in the region need significant outside ex-
pertise, mostly to plan and manage efficient and effective NRW programs.  It can take 
a long time and considerable resources to build the expertise in-house, so outside 
help can lead the effort to reduce NRW and train staff at the same time. 

Table 2-3 – Generic Implementation Mechanisms for NRW Projects

Mechanism Characteristics

In-house with 
internal NRW 
expertise

Where the skills are available in-house, it would be very logical to use those 
skills for project design, implementation, monitoring and evaluation. Highly 
specialized functions might still be outsourced. Requires careful coordination of 
different parts of the utility (engineering, operations, commercial, finance etc.) 
and strong project management and supervision skills and experience.

In-house with 
external NRW 
expertise

Utility staff conducts the program, with traditional contracting with experienced 
consulting engineers to conduct audits and assessments, plan interventions, 
supervise implementation and monitor and assess results. Can be started out 
slowly and expanded as the organization gains experience and confidence. 
Fosters development of in-house expertise for the “long haul” of NRW 
reduction. Requires coordination of different parts of the utility (engineering, 
operations, commercial, finance etc.)

Conventional NRW 
contracts

Project design (as described above) could be done in-house or by engineering 
consultants. Implementation by conventional “works” contracts, or services 
contracts following standard contracting procedures. Considerable project 
management experience in the utility required, or a contract for a supervision 
consultant / contractor. No significant incentives for performance.  

Performance- 
based contracts

A full NRW plan can be outsourced to an experienced PBC contractor, or the 
NRW program can be conducted in a phased approach with different PBCs for 
different stages or activities. The latter approach helps the utility to learn step-
by-step, but can take a little longer.  

Combinations

A large, mature, utility could use a multi-faceted approach where the main 
planning, monitoring and analysis functions are conducted in-house, while 
highly specialized technical activities or studies are conducted using traditional 
contracts, and other specific NRW activities are done via PBCs with reputable 
local contractors, for maximum efficiency. 
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2.6 Performance-based Contracts (PBC) 

PBCs are becoming increasingly common 
for NRW reduction contracts. They usu-
ally combine a fixed payment and a per-
formance payment, since a full transfer of 
risk to the contractor through full perfor-
mance payment is usually unrealistic. The 
contract should define the expected in-
puts associated with the fixed payment, 
and must quantify performance targets, 
using performance indicators to imple-
ment the performance payments. The in-
dicators can be related to inputs such as 
the number of meters replaced, to ensure 
critical activities are achieved, but most 
are focused on NRW volume or value re-
sults, such as the value of increased bill-
ings, or volume of leakage reduced. 

During the preparation of the contract, consideration must be given to the risks borne 
by each party, and how complex payment formulae will be. For example, should the 
contract include an allowance for additional leakage that will occur due to the in-
crease in pressure arising from the repair of leaks? Will some of the remuneration be 
indexed to local inflation, reducing risk for the contractor? Generally, the simpler the 
terms, the easier the contract will be to implement and monitor. Table 2-4 outlines 
typical benefits of a PBC and potential risks to be managed.   

Salient Features of a PBC:

•	 Part of the contractor payment is 
based on achieving results rather 
than the cost of inputs; 

•	 The contractor defines how results 
will be achieved, including the orga-
nization of teams, technology, pri-
orities & sequence within the scope 
defined by utility

•	 Usually, the contractor benefits from 
performance which exceeds the 
pre-established targets, although 
some contracts have sent some “ex-
tras” back to the utility. 
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Table 2-4 – Benefits and Potential Risks of a PBC to a Utility 

 

Benefits Potential Risks

Payments to the contractor are mostly linked to 
outputs, i.e. the NRW reduction achieved.

Contracts are more complex with the risk of a 
poor contract. Skilled experts are required to 
draft the contract.

As payment is performance-based, the process of 
preparing the baseline audit and regularly agreeing 
on performance, provides discipline to the NRW 
reporting, provides transparency in monitoring and 
fosters skills transfer.

The time taken to perform the baseline and 
negotiate revisions to targets can cause a delay 
in the NRW reduction activities.

A PBC gives more flexibility to the contractor to 
plan the work in order to produce the performance 
outputs, leading to greater performance efficiency.

With the more complex payment terms of a 
PBC, there is increased risk of overpayment 
to the contractor. The risk increases with 
complexity of the payment formula.

The tendering process inspires both innovation 
and competition among bidders, promoting high 
level technical and management approaches and 
economical pricing.

Fewer contractors are prepared to take the 
additional risk over conventional contracts, 
which can reduce the benefits of competition.

Research by the author of this case study has shown that the main difference between 
PBCs and conventional NRW technical assistance contracts is that PBCs are able to 
make more rapid reduction in NRW, presumably due to high technical skills, but also 
the financial incentive to reduce losses. Figure 2-5 shows a comparison of the rate 
of reduction of NRW for PBCs and conventional utility led programs (usually with 
external technical assistance but not on a performance incentive basis).  That same 
research shows that the cost per unit reduction is about the same. In the end, places 
where rapid reduction of NRW is important are locations where PBCs are most sensi-
ble. Table 2-5 shows the overall technical financial and institutional conditions where 
PBCs are the most effective and cost-efficient. Most of these conditions apply in the 
Bahamas.   
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Table 2-5 – Conditions under which PBCs are Effective and Efficient

 

1.	 1High level of NRW, especially in combination with low service coverage and/or poor 
service with intermittent water supply.

2.	 Major constraints on water resource availability, currently or expected in the future.

3.	 Large city or number of water connections.

4.	 High water production cost, such as the use of desalination, or high energy costs.

5.	 High tariffs providing high financial return on reduction of apparent losses.

6.	 Utility leadership very interested in making rapid progress in reducing NRW.

7.	 Political or fiscal pressure for utilities to rapidly reduce water resource withdrawals, 
and to improve NRW, water service quality and the utility’s financial condition.

8.	 Limited or low utility expertise in NRW planning and reduction.

9.	 Utility staff and customers and other stakeholders are open to the use of private sec-
tor expertise to assist the utility.

Figure 2-5 - NRW Reduction: Conventional Projects and PBCs
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2.7 	Examples of PBCs in the LAC Region

Table 2-6 provides a listing of known NRW PBCs in the LAC Region to illustrate the 
number and variety of NRW PBCs in the region. They range from large holistic proj-
ects on all facets of NRW across a city, to PBCs with a narrower scope – in the geo-
graphic sense or in the scope of activities undertaken. 

 
Table 2-6 – NRW PBCs in the LAC Region

 

Country Location Utility Purpose Time Frame

Bahamas New 
Providence WSC

Reduction of leakage, in 
association with installation of a 
desalination plant.

2005-2006

Bahamas New 
Providence WSC

Reduction of leakage, in 
association with installation of a 
desalination plant.

2012-2021

Brazil Sao Paulo 
State SABESP

Fifteen distinct PBCs, mostly 
addressing real loss reduction, 
but also improved metering 
on large customers and 
“regularization” of connections in 
favelas.

A series of 5 year 
contracts, that extend 
back to 1999, and are 

ongoing now

Brazil Recife COMPESA
Pilot project to reduce NRW in 
pilot zone of Olinda, outside 
Recife.

2016 - 2021

Brazil Alagoas CASAL

Reduction of real losses in a 
touristic area, with technical 
implementation and project 
financing by SABESP.

2007-2010

Colombia Bogotá EAAB Apparent loss management and 
customer service. 1999-2004

Jamaica North Coast NWC Holistic approach to reducing 
NRW on 3 northern parishes. 2005-2010

Jamaica Kingston NWC Holistic approach to reducing 
NRW. 2015-2020

Honduras Tegucigalpa SANAA

Specialized PBC to improve 
metering, increase billing and 
collections, reduce leakage and 
increase continuity of supply.

2011-2013

Panama Colón IDAAN

Specialized PBC to increase 
billing and collections, reduce 
leakage and increase continuity 
of supply.

2013-2017

Uruguay Salto OSE Establishment of DMAs and real 
loss reduction. 2014-2017
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3. Situational Assessment:
	 Water Supply and NRW

3.1 	Water Resources and Climate of the 
Bahamas 

The Bahamas is an island nation located in the northwest corner of the Carib-
bean Sea. It has a population of about 388,000, spread out over 700 islands 
and 2,400 uninhabited islets1. The majority of the population lives on six islands: 
Abaco, Andros, Eleuthera, Exuma, Grand Bahama, and New Providence, which 
includes the capital city of Nassau. The island of New Providence sits in an east–
west direction on the edge of the Great Bahama Bank opposite to Andros. 

The Bahamas, like the rest of the Caribbean, experiences a warm humid climate 
governed by the trade winds and the seasonal movement of the Inter-Tropi-
cal Convergence Zone (ITCZ). Long-term average monthly temperatures range 
from a low of 17 deg C to 27 deg C. The long-term average annual rainfall varies 
somewhat across the islands with a value of 1,455 mm (57.3 inches) on New 
Providence. Most rainfall occurs from May to October.  Rainfall is quite variable 
from year to year, and punctuated with periodic hurricanes in the late months 
of the year. 

1	 World Bank, 2015
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Figure 3-1 - Geographic Map of the Bahamas
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Figure 3-2 - Long Term Average Temperature and Rainfall

Nassau, New Providence, Bahamas Climate Graph (Altitude: 7m)
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Like many small tropical islands around the world, natural freshwater supplies in the 
Bahamas consist of freshwater aquifers, sitting in a lens on top of a lower saltwater 
layer (Figure 3-3). This resource is dependent on rainwater, and is susceptible to sali-
nization, if over-pumped.



Case Study: Performance-based Contract for NRW Reduction  
and Control  -  New Providence, Bahamas

32

Figure 3-3 - Fresh Water Aquifer Location
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The water resource situation is very severe on New Providence Island, which is only 
about 1% of the land area of the Bahamas, but with about 70% of the population. The 
total renewable freshwater resources on the island were estimated in 1980 at 16 Mm3/
year (USACE, 2004). This parameter, given recent decreases in freshwater resources 
tabulated by FAO, translates to a 2014 resource of 0.093 m3 / capita / day – less than 
100 liters per capita per day. More recently, Ekwue (2010) reported a safe yield of 
groundwater resources of only 3.3 Mm3/year for the year 2000 or about 0.043 m3 / 
capita / day, (under 50 liters / capita / day) which is the lowest of anywhere in the 
Caribbean (Ekwue, 2010) and extremely low by any scale. 

In addition to these limited resources, climate change is exacerbating the water re-
source situation, with temperatures steadily rising, sea level rising, and average annual 
rainfall decreasing and becoming more and more erratic.  (See Figure 3-4).
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Figure 3-4 - Recent Changes in Rainfall and Temperature – New Providence

New Providence Climate Trend

100

90

80

70

60

50

40

30

10

20

0
20202015201020052000199519901985

82

80

78

76

74

72

70

Annual Rainfall, in Mean Temperature, deg F

3.2 History of Water Supply and NRW on New 
Providence

The first piped water distribution system on New Providence was established in 1928, 
and consisted of a wellfield and pumping station at Blue Hills, and storage tanks at 
Fort Fincastle in Nassau Town (Figure 3-5). Borehole pumps were run by air pumps 
powered by windmills. The facility had to be abandoned in 1937 due to declining yield 
and salinization from over-pumping. Over the next decades, more groundwater sup-
ply facilities were built at Prospect, Per Place, Winton, Windsor Field, Southwest Sta-
tion and others. The first desalination facility was built in 1959 (Clifton Pier), followed 
by the 2.0 Migd (9,000 m3/day) MSF desalination plant at Blue Hills in 1972. 

Throughout this period, the facilities and distribution were operated by the Water and 
Sewerage Department of the Ministry of Works. In 1976, the Water Supply and Sew-
erage Corporation (WSC) was incorporated, and absorbed personnel from the Minis-
try. Its initial focus was on New Providence, but WSC’s mandate expanded to include 
service provision to North Andros in 1985, and the rest of the Family Islands in 1989.   
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WSC began working on New Providence during 
a time of rapid increase in demand and strict 
water rationing. The utility expanded facilities 
and improved distribution into the 1980s and 
1990s. In one its first actions, WSC began barge 
shipments of water from Andros Island to Ar-
awak Cay on New Providence (1977). Barge 
shipment facilities were expanded significant-
ly in 1981 and 1989. Other important advanc-
es included a 2.0 Migd (9,000 m3/day) reverse 
osmosis (RO) desalination plant established at 
Windsor Field in 1998 and a larger RO desali-
nation plant at Blue Hills in 2005. A listing of 
milestones in WSC’s history is provided in An-
nex B. Figure 3-6 below shows a map of New 
Providence with major water supply facilities.

Along its history, WSC received support for 
improvement of water supply, mostly in the 
development of sources. A brief synopsis is 
provided below.

Water Supply and Sewerage Project for New 
Providence – WSSPNP (1977-1983), had a to-
tal budget of $US 36.4 million (World Bank). 
At this point in time, WSC was rationing water 
and struggling to meet demand with a total 
capacity of only 5.0 Migd (22,700 m3/day). 
The project objectives were to increase wa-
ter supply to New Providence and rehabilitate 
sewerage systems. The principal water supply 
targets were to a) reduce water losses from 
48% to 15%; b) quickly establish barge water 
shipments from Andros (3.0 Migd or 13,600 
m3/day); and, later, to expand this supply by 
an additional 3.0 Migd. 

As the project was being prepared in 1976, 
WSC outsourced a leak detection survey of 
the entire network, which identified the pre-
cise locations of leaks representing 0.75 Migd 
(3,400 m3/day) – a significant amount of wa-
ter. WSC commenced repairs, and the WSSP 
Project planned for ongoing outsourced leak 

detection, repairs and new meters. However, funding allocation for the water loss pro-
gram was very small, and the water loss objective was not reached. The project also 
called for a tariff increase, which did not take place.

Figure 3-5 - Fort Fincastle  
Water Tower
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Figure 3-6 - Location of Major Water Supply Facilities on New Providence
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New Providence Island Water Supply and Sewerage Rehabilitation Project WSSRP 
(1987-1995), had a budget of US$ 33.5 million (World Bank). The objectives were to 
a) strengthen WSC financial, commercial and technical operations; b) improve water 
quality and distribution through wellfield rehabilitation, mains rehabilitation/replace-
ment and water importation improvements; c) reduce NRW through leakage control 
and meter management; d) rehabilitate the sewerage network and e) fund and con-
duct studies and technical assistance on tariff reform, water loss management and 
long term water supply planning. Resources for NRW reduction included bulk and 
customer meters, pipe replacements and technical assistance and training from inter-
national consultants.  Project designers estimated that NRW could be reduced from 
46% in 1987 to about 32% by 1993.  

An independent evaluation found that the project succeeded in achieving most objec-
tives, with some important gaps. Reduction in NRW was limited because the project 
approach, which relied mostly on WSC resources and small contracts, was systematic, 
but the gradual treatment of the problem was lengthy and costly and has only resulted 
in minor improvements. The other issue was a lack of improvement in WSC’s financial 
position, due to delays in tariff increases, high NRW and loss of large customers due 
to service irregularities and the falling cost of (private) reverse osmosis desalination 
plants. These observations foreshadow difficulties in the years ahead.
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3.3 Specific NRW Activities

Table 3-1 briefly delineates WSC NRW related activities on New Providence. Some elab-
oration on key findings and major activities related to NRW is provided in the sections 
below Table 3-1. 

 
Table 3-1 – NRW-related Activities Conducted by WSC on New Providence

 

•	 1976 –Leak detection program was outsourced to a private firm, which pinpointed 
0.75 Migd (3,400 m3/day of leakage. The amount of leakage actually recovered is 
unknown.

•	 1980 - UN consultants provide assistance for a WSC leakage control program (WS-
SPNP).  

•	 1983 – The WSC Leakage Control Unit was formally established and strengthened 
with more personnel, vehicles and equipment (WSSPNP). 

•	 1985 – Leak detection study was conducted by Philadelphia Suburban Water Com-
pany. The amount of leakage actually recovered is unknown.

•	 1987 - Consultants from the UK helped WSC conduct a comprehensive NRW audit 
(WSSRP).

•	 1988 - Integrated computerized accounting and maintenance work order system es-
tablished (WSSRP).

•	 1990 - Customer Information System and new Meter Management unit were estab-
lished (WSSRP).

•	 1993 to 1994 - Mains replacement/rehabilitation on New Providence undertaken, cov-
ering about 3.7% of the network (WSSRP).

•	 1995 – Consultancy by an internationally recognized expert. Results include a situa-
tional analysis, training on leakage component analysis, the establishment of the first 
DMA and the night flow measurements, to estimate leakage (WSSRP).

•	 1995 - 1999 - Mains replacement/rehabilitation on New Providence continues, cov-
ering about 22.7% of the network. It is likely that network “supply zones” or sectors 
were established on New Providence in this period.

•	 2000 - 2001 Thames Water and Lysa conduct studies for WSC, in collaboration with 
IDB, for the preparation of a WSC Corporate Business Plan for 2002-2012. The Thames 
Water technical reports identify urgent rehabilitation / upgrade needs for the net-
work, including mains replacement (10%-20% of the network at a cost of $15 million) 
and rearrangement of the distribution configuration to eliminate direct pumping into 
the network.



Case Study: Performance-based Contract for NRW Reduction  
and Control  -  New Providence, Bahamas

37

•	 2001 –Follow-up on the consultancy by the international expert, with the main objec-
tives of orienting WSC to the new IWA water loss analysis methodologies, including 
water balances, indicators and the BABE and FAVAD analysis methods. Results in-
clude an updated situational analysis, the first IWA water balance for New Providence 
and recommendations for an NRW reduction strategy based on the emerging IWA 
best practices. The water balance shows 89% real losses and 11% apparent losses.

•	 2003 – WSC establishes Strategy and Action Plan for NRW Reduction, utilizing the 
findings and recommendations of Thames Water, Lysa and several international NRW 
consultants. 

•	 2005-2006 – WSC establishes the innovative, incentive-based contract with Consol-
idated Water Bahamas LTD (CWBL) to build and operate a large reverse osmosis 
desalination plant at Blue Hills for supply to WSC over 20 years, AND, conduct a 
program to reduce NRW by 365 MIG within a year (1 Migd, or 4,550 m3/day).  Project 
achieves and surpasses its targets.

•	 2008-2009 - As part of the Inter-American Development Bank (IDB) Water and San-
itation Initiative GN-2446-2 with the Government of the Bahamas, WSC developed a 
Holistic Plan for NRW Management on New Providence, based on a Water and San-
itation Sector Plan assistance from Castalia Strategic Advisors. This plan, also based 
results and lessons from previous NRW efforts, led to preparation of the ToR for RFP 
for the WSC-Miya PBC, that is the subject of this Case Study. 

 
New Providence NRW Strategy and Action Plan 2003 – WSC establishes Strategy 
and Action Plan for NRW Reduction, utilizing the findings and recommendations of 
Thames Water, Lysa and the international NRW expert. This first comprehensive plan 
includes: a) establishing the components of NRW in different sectors on the network; 
b) pressure management and surge control through rearrangement of the distribution 
system configuration (no direct pumping into the network); c) commercial/metering 
audits; d) infrastructure management using DMAs and continual monitoring, active 
leakage control and pressure management; e) twining/technical assistance with a util-
ity that has successfully reduced NRW (Malta Water Authority) and f) a pilot effort in 
five DMAs, followed by a PBC covering project management, technical expertise, daily 
activities and infrastructure hardware. The project was expected to reduce NRW by 
675 MIG (3.07 Mm3) in three to four years (from an ILI of 15.2 to an ILI of 8), at a sup-
port budget of about US$ 26 million, in addition to WSC inputs.   The payback period 
was estimated to be two to 12 years, depending on whether recovered leakage was 
sold to customers at retail prices, or if recovered leakage simply reduced operating 
costs. 

WSC-CWBL Water Supply and NRW Project 2005-2006 – The next major step in the 
ongoing WSC efforts to reduce NRW on New Providence was an innovative, incen-
tive-based contract between WSC and Consolidated Water Bahamas LTD (CWBL). 
The project combined two aspects: to build and operate a large reverse osmosis de-
salination plant at Blue Hills for supply to WSC over 20 years, and to conduct a pro-
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gram to reduce NRW by 365 MIG (1 Migd or 4546 m3/day) within a year, starting in 
April 2005. CWBL brought in two very experienced NRW specialists. This project was 
a form of a PBC because, until reduction was achieved, CWBL was required to provide 
WSC with 1 Migd (4,546 m3/day) of free water from the Blue Hills plant.

 

Figure 3-11 - Blue Hills Desalination Plant 

 
The CWBL project did achieve its objectives. 
Activities included a baseline water audit 
over the period April 2003 to March 2004, 
a series of leakage reduction activities, out-
lined below, and an end-line water audit for 
the period April 2006 through March 2007. 
That final audit at first appeared to show that 
the target had not been realized. But after 
careful review of bulk meter calibrations (es-
pecially Arawak Cay) and adjustments due 
to pressure changes over the project period, 
an extensive analysis and independent ex-
pert review confirmed that the project had, 
in fact, surpassed the target. Both the base-
line and end-line audits were reviewed by an 
independent NRW expert, who confirmed 
their compliance with IWA protocols and 
their accuracy. See photo of bulk meter ac-
curacy testing for Water Balance calibration 
in Figure 3-12.

Figure 3-12 Water balance 
calibration 
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A summary of the components of the NRW reduction strategy is provided below. 

•	 Pump Control and Surge Protection – Soft start/stop controls and variable speed 
drives and controllers installed at Windsor, Winton and Arawak pumping stations.

•	 Large Meter Improvement – Replacement of 113 large meters, including resizing of 
about half of the large meters, to reduce apparent loss.

•	 Pressure Management Areas –  25 macro and micro pressure management schemes 
installed, primarily to reduce night pressure. Each PRV has a flow meter so these 
zones could be used as large DMAs in flow monitoring. (See map below)

•	 District Metering Areas (DMAs) – 46 permanently monitored DMAs with flow me-
ters and data loggers on inlets and critical points.  

•	 Leak Detection and Repair – Despite low pressures and plastic pipes, two teams 
worked continually and found about 2,500 unreported leaks, mainly on services. 
See Figure 3-13.

The end result was a savings of 432 MIG (2.0 Mm3), considerably higher than the tar-
get of 365 MIG (1.66 Mm3)   

Figure 3-1 - Pressure management areas established in 2006, New Providence
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This project provided WSC experience working with PBCs. They learned important 
lessons, especially related to the importance of regular validated water balances and 
ongoing leak detection, as well as pressure monitoring to assess PBC accomplish-
ments. Unfortunately, WSC found that NRW rose after the project, as many of the 
ongoing activities were not sustained by WSC.  

But in addition, the PBC, given its one-year duration, was set up for short-run targets, 
so activities with long-term benefit (which undoubtedly cost more) would not be part 
of the contractor’s strategy to fulfill the contracted targets at minimum cost. 

Figure 3-13 - Priority Leak Detection Zones

1
2
3
4
5

Priority

 
Development of a Bahamas Water and Sanitation Plan (WSSP) (2008-2009) –  The 
IDB funded Castalia Strategic Advisors to work with WSC and the Government of The 
Bahamas to prepare a Water and Sanitation Sector Plan (WSSP). The objective was 
to propose solutions to the challenges facing WSC and the sector as a whole, based 
on an operational, financial and institutional assessment of the sector. Key recommen-
dations were to decrease NRW, reduce staff, conduct a customer win-back strategy, 
raise tariffs, upgrade the legal and regulatory framework and develop multi-year per-
formance agreements between WSC and the GOB. This plan provided the core strat-
egy inherent in a new IDB loan to WSC, which included the Miya-WSC NRW that is the 
subject of this case study. The plan and its principal recommendations are reviewed in 
Section 5 of this case study. 
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3.3 Water Supply Operational Performance Trends 
for WSC – New Providence

A review of the long-run history of water supply and NRW at New Providence is very 
useful to understand the situation, the origins and the results of the PBC. This re-
view includes the results of the ongoing WSC-Miya Performance-based NRW Project, 
which will be discussed in more detail in succeeding chapters. 

Figure 3-7, below, shows trends from 1980 to the present for total system input vol-
ume, billed water consumption and resulting NRW, as well as the approximate number 
of active connections. The overall trend shows that water consumption (shown below 
as billed water) rose as the number of connections rose.  

Figure 3-7 - Water Supply Trends – System Input, Billed Consumption and NRW

System Input Volume, 1000 m3/yr

Water Billed, 1000 m3/yr

Non-Revenue Water 1000 m3/yr

Active Connections

Water Supply Trends: New Providence, Bahamas
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NRW had a general rising trend, but with short-lived decreases in 1980 with UN assis-
tance, in 1994-1995 due to efforts under the WSSRP Project, and again in 2005-2006, 
due to the NRW reduction program associated with the CWBL contract. However, 
after the CWBL project, NRW continued to rise, and accelerated rapidly in 2011-2012.  
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Most recently, NRW and system input volume have decreased sharply with the ac-
tivities of the WSC-Miya PBC. This sharp decrease is a remarkable reversal of what 
seemed like an immovable, worsening trend. 

It is also useful to examine water production, water use and water losses by connec-
tion to get a better idea of the time trends on these parameters. Figure 3-8, below, 
provides such a graphic.  However, it must be noted that in some of the early years, 
the number of active connections is uncertain because different sources have differ-
ent values. This uncertainty is linked to some customers stopping use of WSC water 
without formal disconnection, or new connections added onto the network in advance 
of actual housing construction. WSC indicates that there may have been as many as 
11,000 inactive connections. It is not known how many of those were on pressurized 
lines and were a source of leakage. Therefore, the values per connection shown in Fig-
ure 3-8 must be viewed as approximate.  

Figure 3-8 - Water Volume Trends by Connection, New Providence

System Input Volume, L/Conn/Day
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Nonetheless, we can observe several of the trends mentioned above, including a drop 
in NRW in 1980 – 1981, then again in 1990-1995, during the WSSRP Project, and then in 
the mid-2000s during the CWBL NRW Project. After each of these efforts, the NRW 
per connection rose, presumably as attention was focused on other matters. We can 
also observe the sharp rise from 2011-2012, followed by the dramatic fall in NRW dur-
ing the WSC-Miya PBC from 2012 to 2016.

Turning to some technical parameters of the water supply system in New Providence, 
Figure 3-9 shows water production capacity and actual water production, with periodic 
jumps in capacity, as new facilities are added or expanded, and also steadily increasing 
water production. There was little headway, until recent years with the full development 
of the Blue Hills desalination facility in 2011. Annex B provides a timeline with more de-
tails on the development of different water production facilities over the years. 

Figure 3-9 - Water Supply Capacity and Actual Water Production

System Input Volume, L/Conn/Day Water Billed, L/Conn/Day
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Water Supply Capacity and Production: New Providence 1980 - 2016

Figure 3-10 shows the shift in water sources, with a decline in the use of both well wa-
ter and shipments of water from Andros Island, in favor of desalination. Barge trans-
port of water is complex and expensive, and continual reliance on groundwater on 
New Providence would lead to over-pumping and salinization, especially in times of 
volatile but decreasing rainfall. Also, the new reverse osmosis plants are falling in cost 
and increasing in reliability. In addition, they can be provided under BOT/BOO ar-
rangements, where capital outlay by WSC is not an issue.  
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Figure 3-10 – Shifting Sources of Water Supply – New Providence

Water Supply Sources: New Providence, Bahamas
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4. Situational Assessment:
	 WSC Financial Condition

This section reviews the trends on financial condition and performance of WSC, 
for New Providence alone, not all of WSC.

4.1	 Basic Financial Trends 

Figure 4-1 shows the principal financial parameters, including total operating 
costs and total revenues for water and sewerage, since 1984. The years with 
lighter shading are estimated due to a data gap. In the early years of the history 
of WSC, revenues generally exceeded costs.  Since about 2003, costs have gen-
erally exceeded revenues.  

Over the history of WSC, there have been only three tariff adjustments – in 1982 
(not shown), in 1993, and in 1999. The tariff increase in 1993 clearly boosted 
revenue in relation to cost, ensuring a modest surplus for about eight years. 
The tariff increase in 1999 is not noticeable, however, and since then, costs have 
climbed considerably. 
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Figure 4-1 Operating Costs and Revenues, WSC, New Providence
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Total Operating Costs and Revenues, New Providence

 
The key unit financial indicators are shown in Figure 4-2 (with no adjustment for infla-
tion). There is an overall trend of decline in operating cost recovery, due to rising unit 
operating costs (especially as desalination has become the main source of supply), 
but also infrequent tariff adjustments. 



Case Study: Performance-based Contract for NRW Reduction  
and Control  -  New Providence, Bahamas

47

Figure 4-2 - Financial Performance Indicators – WSC New Providence

Financial Indicators - WSC New Providence
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It must be emphasized that since 2013, when WSC-Miya PBC NRW reductions began, 
the financial condition for New Providence has improved noticeably, and the operat-
ing cost recovery may climb back toward 1.0 in another several years. Nonetheless, a 
tariff increase will be needed to make WSC a financially viable utility.

A core issue relating to the WSC financial condition is the comparative level of the 
unit tariff to the unit cost. As shown in Figure 4-2, the effective average tariff has been 
close to stable since the year 2000, while costs for water production (expressed as B$ 
m3 produced) have risen considerably. These trends can be attributed to two factors: 
1) no tariff increase since 1999 and 2) rising water production costs due to increased 
use of desalination (see Figure 3-10).

To assess this issue, an analysis was performed to examine unit tariff and unit water 
cost, adjusted for inflation. Data on inflation (CPI) for New Providence, Bahamas was 
obtained from the Department of Statistics of the Government of Bahamas for the pe-
riod 1966 – 2016 – with an index of 1.00 in February 2010. The CPI figures were applied 
to the data in Figure 4-2, with results shown in Figure 4-4, below. The graph shows 
the unit operating cost in terms of cost per m3 produced, and also in terms of cost 
per m3 sold (which takes into account the level of NRW). This latter indicator can be 
compared directly to the unit tariff. 
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Figure 4-4 - Comparison of Inflation Adjusted Unit Water Cost and Unit Tariff

Water Costs and Tariffs - New Providence - Inflation Adjusted with NP CPI
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The unit tariff (in green), declines from 1984 until a big jump with the tariff increase in 
1993, and has a slight further increase with the tariff increase in 1999. From 2000 on-
ward, the unit tariff declines steadily, in real terms. The two indicators for water costs 
show modest increases, in real terms. Figure 4-5, below, shows a closer look at the 
period 2000 – 2016. The tariff had an average annual decrease, in real terms, of 11.9%. 
The cost per m3 produced increased at an average annual rate of 2.5%, in real terms, 
while the cost per m3 sold decreased at an average annual rate of 1.3%. The big drop in 
cost per m3 sold from 2013-2016 can, of course, be attributed to declining NRW from 
the NRW PBC.  

So, in summary, the tariff has fallen about 12% per year, while the unit cost of water 
produced, with increased use of desalination, has risen just 2.5%. If the amount of 
NRW is accounted for by using cost per m3 sold, operating costs have declined about 
1.3% per year. Overall, these results underline the importance of the declining tariff to 
the financial condition of WSC, and its ability to sustain low levels of NRW. While it 
is always worthwhile to find ways to reduce costs -- through more NRW reduction or 
other means -- a tariff declining at a rate of about 12% per year is the main cause of 
WSCs financial difficulties – now and in the future. While modest, a CPI-based tariff 
indexation/increase would seem a reasonable first step. 
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Figure 4-5 - Average annual change in tariff and operating costs –  
inflation adjusted

Water Costs and Tariffs - New Providence - Inflation Adjusted with NP CPI
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4.2 EBITDA, Earnings and Operating Subsidy

Figure 4-6 shows the net earnings for WSC New Providence, which reflect a large and 
increasing financial loss since 2003, except as NRW reduction became significant, 
since 2014. The Government of Bahamas total subsidy is large – B$ 249 Million since 
2003. However, subsidies have been reduced significantly in the past two years. 

A simple analysis makes the subsidy picture clearer: If a 10-year NRW project could 
reduce the subsidy from B$ 30 million per year to B$ 10 million per year, the total sub-
sidy reduction would be B$200 Million. If it cost B$80 million or even $100 million to 
achieve that NRW reduction and control, then the expense on NRW reduction would 
be very attractive to the government. 

Table 4-1 provides a more elaborate, but still hypothetical, calculation of the historical 
value of the recoverable NRW compared to earnings and subsidies. Calculations are 
based on an assumed reduction of real losses and apparent losses to 20% of their ob-
served volumes, which would provide increased revenue and reduced costs, resulting 
in an improved EBITDA and net earnings, and could have allowed operating subsidies 
to be much lower. The calculation does not estimate a cost to achieve the reductions 
in losses, but the huge financial value of water losses is compelling.
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Figure 4-5 - Financial Earnings and Government Subsidies,  
WSC, New Providence

WSC New Providence: EBITDA, Net Earnings & Subsidies
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From 1985 to 2000, the value of the recoverable water losses was roughly B$ 3.0 to 
5.6 million per year. This potential financial benefit would greatly add to the EBITDA, 
which ranged from B$ 2.0 to 4.7 million per year. Such an increase in the EBITDA could 
probably have funded the OPEX and CAPEX costs of a concentrated NRW program 
over those years.  

By 2005, the EBITDA had turned to a larger loss, because costs were rising and reve-
nues were stagnant due to no tariff increase since 1999. Nonetheless, a reduced NRW, 
with a value of about B$ 5.0 to 6.0 million, would have made a significant dent in the 
EBITDA loss, improved the net earnings, and reduced the operating subsidy. Over the 
period from 2003 – 2015, the total value of recoverable losses was roughly B$ 93 mil-
lion, which is just over one-third of the total subsidy over the period. 

Table 4-1, and the preceding figures on financial parameters, show the huge impact 
of a tariff freeze since 1999. First, there is the basic trend of revenues not keeping up 
with costs, causing the worsening EBITDA and earnings. But looking at the year 2015, 
which had reduced water losses, WSC still had large negative earnings. Thus, one 
concludes that reduced losses have helped, but cannot be a cure for the financial sit-
uation. There is an undeniable need for a significant tariff increase, if the government 
wishes to reduce its subsidy to WSC.   
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In 2014, Castalia Advisors prepared a detailed financial projection for WSC that con-
sidered both New Providence and Family Islands (separately and together). In brief, 
the analysis compared a “business as usual” scenario (with the WSC-Miya PBC contin-
uing, but no tariff increases), to an Action Plan (with the WSC-Miya PBC continuing; 
three tariff increases in 2016, 2018 and 2020,  each at a 20% increase and some cost 
reduction measures).  

The results for New Providence showed the EBITDA turning positive in 2016, the op-
erating subsidy going to zero in 2018, and net earnings rising above zero in 2020. 
However, under the “business as usual” scenario, EBITDA would still be a large nega-
tive number, and operating subsidies would remain large until 2024. In fact, the total 
operating subsidy from 2014 to 2024 were projected to reach B$ 351 million under 
the “business as usual” scenario and only B$ 120 million under the Action Plan. While 
the analysis would benefit from an update, based on WSC-Miya PBC results since mid 
2014, it shows the huge financial impact of the stagnant government tariff policy. 

Table 4-1 – Value of Recoverable Water Losses, Earnings and Government Subsidies

Country 1985 1990 1995 2000 2005 2010 2015 2003-2015

Volume of NRW, 1000 
m3/year 4,916 6,335 4,844 6,918 6,969 8,280 5,049 113,178

Value of Recoverable 
Losses, B$, 1000s $3,019 $4,123 $3,707 $5,655 $5,669 $6,185 $5,025 $92,971

WSC New Providence 
EBITDA, B$ 1000s $3,110 $1,995 $4,717 $2,230 $5,114 $5,854 $8,796 $97,199

WSC New Providence 
Net Earnings, B$ 1000s

Not 
Avail

Not 
Avail

Not 
Avail

Not 
Avail $13,196 $16,731 $21,876 $226,272

Government Subsidy, 
B$ 1000s None None Not 

Avail
Not 
Avail $11,720 $24,335 $9,149 $238,609
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5. Development of the IDB
	 Loan and New Providence
	 PBC

5.1 Strategic Plan 

As mentioned in Section 3.2 above, the IDB funded Castalia Strategic Advisors 
to work with WSC and the Government of The Bahamas to prepare the Water 
and Sanitation Sector Plan (WSSP), to propose solutions to the challenges ex-
perienced by the WSC and the sector as a whole. The plan identified the follow-
ing key challenges for WSC:

•	 a fragmented service area, 

•	 limited water supply and high cost water (both barging and desalination), 

•	 high levels of NRW, 

•	 a poor governance framework, 

•	 and low tariffs, all resulting in poor operational and financial performance.
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The plan concluded with the following recommendations designed to 1) reduce costs 
and increase revenue, thereby fostering financial sustainability, and 2) improve insti-
tutional roles and structures, thus facilitating WSC’s ability to achieve its goals. The 
proposed financial/ operational improvements were: 

•	 decrease NRW on New Providence through the use of a performance-based NRW 
reduction contract and phase out expensive barging supply with reverse osmo-
sis;reduce staff size – from current level of 6.6 employees per 1,000 connections to 
a target of 4.5 employees per 1,000 connections;

•	 conduct a customer “win-back” strategy to expand the residential and commercial 
customer base once NRW has been reduced and 

•	 raise tariffs, once NRW has been reduced, service has improved and the customer 
base expanded through the win-back strategy.

 The proposed institutional/structural improvements included:

•	 upgrade the legal and regulatory framework for the water sector;develop multi-
year performance agreements between WSC and the GOB, to force better plan-
ning and promote transparency and accountability;

•	 incorporate private ownership and management. 

5.2 Loan Project Components

Based on the strategy and recommendations outlined in the WSSP, the IDB began 
preparation of a loan to WSC, which included the following components:Component 1: 
NRW Reduction (US$50 million): A NRW Reduction Contract for New Providence. The 
contract’s main targets will be to: (a) reduce NRW to 2.5Migd (22,700 m3/day) within 
five years; (b) train WSC staff and (c) provide NRW management software.

•	 Component 2: WSC Institutional Strengthening (US$13 million): (a) MIS integra-
tion, including customer information system SCADA; (b) metering improvement; 
(c) right-sizing of WSC, including training and implementation of the new organi-
zational structure and (d) a tariff study.

•	 Component 3: Minimum Wastewater Treatment Plant Upgrades and Preparation 
of a Wastewater Treatment Action Plan (US$15 million): (a) rehabilitation works to 
improve wastewater treatments plants and (b) preparation of a wastewater treat-
ment master plan. 

•	 Component 4: Upgrade legal and regulatory framework (US$3 million): (a) imple-
mentation of an agreement between the GOB and WSC, including an HR strategy, 
an operational strategy, and benchmark performance standards for preparation of 
WSC for regulation by the PUB or URCA; and (b) the reorganization of regulatory 
arrangements for water resources management and environmental protection. 



Case Study: Performance-based Contract for NRW Reduction  
and Control  -  New Providence, Bahamas

54

5.3 Formulation of the NRW PBC

Following the Water and Sanitation 
Sector Plan, WSC prepared a TOR 
for a new large NRW PBC for New 
Providence. The initial objective 
of the project was to reduce NRW 
from 5.0 Migd (22,700 m3/day) to 
2.5 Migd (11,350 m3/day) at an av-
erage annual system pressure of 
25psi (17.6 m) within five years and 
to maintain that level for a further 
five years. The TOR also called for 
training of WSC staff and provision 
of integrated NRW management 
software. The TOR stipulated staff 
positions/ qualifications and phases 
to be conducted, as outlined below: 

•	 Baseline / Strategy Development 
– updated IWA water balance 
and strategy to achieve targets 
(10 months).

•	 Negotiation Phase – Final quan-
tities and price-based baseline/
strategy development phase (2 
months)

•	 Execution Phase – Leak detec-
tion and repairs, use of DMAs, 
monitoring systems, AMR meter-
ing systems, pipe renewal as nec-
essary, ongoing maintenance and training, reporting. (10 years – with a five-year 
reduction phase and a five-year maintenance phase)

The TOR called for a combination of fixed charges (baseline/strategy work, special-
ized labor, capital works, monitoring equipment) and a performance-based fee, based 
on volume of water saved. The TOR provided detailed reports on the CWBL NRW 
project as a reference.

The final TOR/RFP was quite similar, technically, to the draft TOR, but the reduction 
target was changed from 2.5 Migd (11,350 m3/day) to a range of 2.5 Migd (15,900 m3/
day to 3.5 Migd (11,350 m3/day). The RFP used standard IDB language, and used a 
QBS evaluation process,  based on a desire for the highest quality bidder. The RFP 
provided a cost estimate of $US 10 – 12 per imperial gallon of reduction. That would 
correspond to a range of bid prices from $US 25 million to $US 42 million. 

Table 5-1 – NRW Project Timeline

 

Date Activity / Milestone

  2008 Draft TOR prepared by WSC

  2009 Final TOR prepared by WSC

 8/2009 RFP for NRW PBC issued

12/2009 RFP issued to six qualified international 
firms

 2/2010 Proposals submitted by two firms – Miya 
and Suez

 4/2010 Technical scoring completed – Miya higher

 6/2010 Miya financial proposal opened – price 
very high

 9/2010 Negotiations completed to reduce scope 
and cost

 9/2011 IDB completes loan preparatory analyses

 9/2011 IDB conducts first review of draft PBC

11/2011 IDB conducts second review of draft PBC

11/2011 IDB loan approved

12/2011 Loan signed by IDB and WSC

 2/2012 PBC signed by Miya and WSC

 4/2012 Miya team Mobilized

10/2012 Baseline/strategy report completed 

11/2012 NRW reduction activities formally start
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As noted in the timeline, six firms were invited to bid, but only two firms submitted 
proposals.  The technical proposals were reviewed by WSC, and independently by an 
international NRW expert (who was quite familiar with NRW activities and issues in 
Bahamas) and both reviews led to Miya as the preferred bidder.  

When the Miya price proposal was opened, the price was found to be far higher than 
WSC had estimated. A lengthy negotiation process ensued in which portions of the 
scope were removed from the contractor’s responsibility – such as the AMR metering 
component -- and other functions were shifted from the contractor’s responsibility to 
WSC’s responsibility – including meter change out and leak repairs. The resulting final 
contract had an estimated total project cost of $83 million, with remuneration split 
between 70% fixed fees and 30% performance fees (based on a unit payment of $US 
2.40 per 1000 imperial gallons of reduction ($0.528 / m3). The contract included price 
escalation clauses and procedures for using average pressure changes in calculation 
of NRW reduction. Table 5-2 provides full details of the contract terms at time of sig-
nature in February of 2012.

5.4 IDB Loan Project Preparation

Once negotiations were completed, IDB conducted its typical assessments for a wa-
ter infrastructure loan, including analyses on technical, financial and environmental 
variables. The most important result of this work was an independent project cost 
estimate of $50 million, far less than the $83 million. IDB conducted several follow-up 
reviews of the proposed contract, and decided to fund the Baseline/Strategy Phase 
and the Reduction Phase for $50.5 million.  The Maintenance Phase would have to be 
covered by WSC. IDB also included other components to the loan, based on the WSC 
Water and Sector Plan, as outlined below. 
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Table 5-2 – Summary of Contract Terms and Conditions  
(as specified at Contract Signature)

 

1.	 Parties

Client: Water & Sanitation Corporation, Nassau, Bahamas

Consultant: Miya Water Projects Netherlands BV, Rotterdam, Netherlands

2.	 Term, Phases and Targets:

Effective Date:  February 12, 2012 (Contract Signature)

Term:  Ten Years from Commencement Date (April 12, 2012)

Milestones & Targets (with dates below in reference to Commencement Date) 

•	 Baseline Survey: Five months

•	 NRW Reduction Strategy: Seven months

•	 NRW Reduction Target Achieved: Calendar Year 2017 (2.5 Migd)

•	 Maintenance Phase:  January 1, 2018 to End of Contract (April 2022)

•	 NRW Ultimate Target Achieved: Calendar Year 2019 (2.0 Migd)  

3.	 Consultant Deliverables and Reporting

•	 Investment Plan for the Reduction Period to be included with NRW Reduction Strat-
egy

•	 Monthly Progress Report with activities and NRW levels

•	 Annual Progress Report, with Activities, Updated Water Audit, Investment Plan Up-
date and Recommendations for Target adjustments, if any

4. 	 Obligations of the Client:

•	 Perform network burst/leak repairs, customer meter maintenance and replacement, 
and other normal network maintenance (valves, flushing, etc) 

5. Payment to the Consultant:

•	 Fixed Compensation:  Based on Consultant’s Proposal, after negotiation. Designed 
to cover the cost of personnel, travel, materials, equipment, software, etc. Subject to 
adjustment using a “blended index” for commodity price changes and Bahamas CPI.

•	 Performance Compensation:  $US 2.40 per 1000 imperial gallons of NRW reduction, 
with adjustment for Bahamas CPI. Volume reduction also subject to adjustment for 
variation from planned pressure.

•	 Estimated Payment Schedule (all expressed in $US 1000) below     Note: Most of the 
performance payment is in the later years, incentivizing the consultant to keep NRW 
down.
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Item Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Yr 7 Yr 8 Yr 9 Yr 10 Total

Fixed  
Compensation 

- International  
Currency 9,028 9,325 9,325 8,372 2,147 2,356 1,853 1,360 1,360 1,360 46,986

- Bahamian  
Dollars 1,972 2,675 2,675 2,628 1,353  144 147 140 140 140 12,014

Total 11,000 12,000 12,000 11,000 3,500 2,500 2,000 1,500 1,500 1,500 59,000

Performance- 
based  

Compensation
414 1,062 1,740 2,561 3.118 3,137 3,594 3,613 3,634 902 23,775

Total  
Compensation 11,414 13,062 13,740 13,561 6,618 5,637 5,594 5,613 5,134 2,402 82,775

6. Other Provisions

•	 Performance Security: Consultant provides a performance security based on a small 
percentage of the fixed fee compensation of years 1-5 (ranging from 0.1% to 7%).

•	 Disputes: “The Parties shall use their best efforts to settle amicably all disputes arising 
out of or connection with this contract or its interpretation.”

•	 Termination: The client can terminate the contract if the consultant does not remedy 
a “material failure” within 90 days, due to corruption or insolvency of the consultant 
or other non-performance. The consultant may terminate the contract, if the client 
does not remedy a “material failure”, becomes insolvent, or fails to pay the consultant 
within prescribed time frames. Some compensation will be due to the consultant in 
the case of early termination.
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6. PBC Implementation
	 Progress through 2016

6.1  Baseline/Diagnostic/Strategy Phase

As noted above, the first six months of the PBC consisted of the Baseline/Diag-
nostic/Strategy, which began in April 2012. The Baseline/Diagnostic/Strategy 
Report was submitted by Miya to WSC in October of 2012, and approved in No-
vember of 2012.  

The first step in the Strategy (to use a simplified term) was to conduct a val-
idated water audit for 2011, and compare results to the baseline NRW value 
stipulated in the RFP and contract. As shown in Figure 6-1, the total NRW was 
found to be about 6.6 Migd (at a pressure of 24.6 psi), as contrasted with an 
RFP value of 5.0 Migd (at 20 psi). The 2011 validated audit was very thorough, 
including detailed bulk and customer meter testing, component analysis of real 
and apparent losses and extensive pressure readings. (The earlier water balance 
data come from activities described in Section 3 of this case study). The water 
balances consistently show a predominance of real losses, and quite loss appar-
ent losses. 
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Figure 6-1 – Water Balances Before the PBC, at Baseline, and After

New Providence Water Balance, m3/day
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One of the main results of the diagnostic was that the principal source of real loss was 
on the service connections / lines. Table 6-1 shows the results of the real loss compo-
nent analysis, underscoring the need for a focus on service connection replacement 
and active leak detection. Previous real loss reduction efforts focused on mains re-
placement and ignored service connections. The service connections were in poor 
shape due to poor materials, poor installation, the chemistry of water from reverse 
osmosis plants and corrosive soil conditions in the Bahamas. The Strategy proposed 
a decrease in resources for mains replacement in favor of more resources for service 
connection replacements and service disconnection at inactive accounts. 

 
Table 6-1 – Real Loss Component Analysis

 

PART C: SUMMARY OF BABE 
CALCULATION

Background 
leakage

Reported 
breaks

Unreported 
breaks Total

IMG / year IMG / year IMG / year IMG / year

Mains
68

22 148
239

Fire Hydrants and Valves 0 0

Service Conns. main to prop. line
185

118 1669
1976

Service Conns. stop taps & meter 3 0

Totals 253 144 1817 2215

Real Losses Estimate from Annual Water Balance = 2215

Active leakage control essential! 
Breaks on service lines the main problem
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A component analysis of apparent loss showed a small volume from illegal connec-
tions, but relatively high under-registration in large-customer meters, and “stuck” 
small meters.  

The diagnostic also found that PRVs and DMA inlet meters had not been maintained 
properly, requiring an unanticipated cost of rehabilitation and of purchase and instal-
lation of new hardware. 

The principal components of the Strategy included:

•	 Advanced pressure reduction and control

•	 Rehabilitation and monitoring of all DMAs with data-loggers

•	 Replacement of defective service connections and removal of inactive connections

•	 Use of improved materials and components – especially on service connections

•	 Active leak detection and rapid repair

•	 Large meter replacement 

•	 SCADA and Netbase Information Systems for effective operations and monitoring

•	 Public/School Education Program on water efficiency (not called for in the RFP). 

An Annual Investment Plan was adopted for each component, including target out-
puts. Results were reported each month. At the conclusion of each year, a water bal-
ance was conducted and revisions were made to the Plan, as agreed between Miya 
and WSC. 

Table 6-2 – Target NRW, Strategy 2012

 
2012 6.87 Migd 31,200 m3/day

2013 6.42 Migd 29,200 m3/day

2014 5.92 Migd 26,900 m3/day

2015 4.87 Migd 22,100 m3/day

2016 3.77 Migd 17,100 m3/day

2017 2.50 Migd 11,400 m3/day

2018 2.25 Migd 10,200 m3/day

2019-2021 2.00 Migd 9,100 m3/day

The Strategy also included revised NRW targets, which accounted for the higher base-
line NRW, AND were more ambitious than the original planned reduction in the RFP. 
These targets would be further revised in April 2014 to even lower values, based on 
experiences in 2013. 
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6.2 Reduction Phase

The reduction phase started at the beginning of 2013. NRW decreased rapidly in 2013, 
2014 and 2015, but slowed somewhat in 2016, as shown in Figure 5-2. It is quite re-
markable that the program could, by 2015, surpass the RFP target, when starting from 
a higher baseline value.  Due to rapid progress, the 2012 Strategy NRW targets were 
revised further downward, with the agreement of WSC and Miya.  

Average Annual NRW: Targets and Actual, MIGD

Figure 6-2 - Annual NRW Performance in Comparison to Targets
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Figure 5-3 shows the monthly trends of system input volumes, billed water con-
sumption and non-revenue water. As noted before, there is a very sharp decline in 
NRW over the period of mid-2013 to mid-2015 - approximately 1.8 MIGD per year 
or 8,150 m3/day / year. This translates into a reduction of NRW of about 40% in the 
first 12 months, and 25% more in the second 12 months. Reduction rates this high 
are almost unheard of in NRW projects. It is also worth noting that there was a small 
increase in NRW in October 6, 2016, but reduction directly afterward. This little 
spike can be attributed to Hurricane Matthew – a Category 4 storm that hit New 
Providence directly.
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Figure 6-3  NRW Reduction in Relation to Updated Targets
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Additional technical indicators, plotted over time, demonstrate the results before and 
after the reduction phase began. Figure 6-4 shows mains burst rates, back as far as 
the mid-1990s (with some data gaps), including both reported and unreported bursts. 
In the mid-1990s, the mains burst rate was at about 100 bursts/100 km/year. However, 
the mains burst rate fell considerably to about 40 bursts/100 km /year once mains 
replacements reached a significant level, and pressures and pressure transients were 
reduced. Bursts have declined further under the PBC to about 17 bursts/100 km /year, 
which represents good performance, given that the “unavoidable” rate is 13 bursts/100 
km /year. While mains replacement was a small part of the PBC program, better pres-
sure reduction and control, under the PBC, can explain the much- improved network 
performance. While some selective mains replacement will be useful as time goes on, 
it’s clear that mains bursts are now not the primary concern.
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Figure 6-4 - Mains Bursts and Pressure, New Providence
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On the other hand, service connections have been a major focus under the PBC. As 
shown in Figure 6-5, below, service connection leaks have taken a more dramatic fall, 
from about 150/ 1,000 connections/year, down to about 14/1,000 connections/year. 
There is still some room for improvement, given an unavoidable figure of 5/1,000 
connections/year. Together with pressure control and aggressive leak detection, the 
replacement of service connections has been a fundamental part of the PBC strategy, 
and the main cause of the reduced leakage. 
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Figure 6-5 - Service Connections Leaks and Pressure, New Providence
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Figure 6-6 shows specialized hardware that was carefully selected for use in service 
connection replacements in the harsh soil conditions in the Bahamas. A stainless steel 
bronze connection saddle is used with a high-quality plastic coupling. While these 
components are expensive, they will last much longer than inexpensive alternatives, 
saving money and maintaining service quality over time
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Figure 6-6 - Service connections components

 
As noted above, other key elements of the program include active leak detection, use 
of DMAs and advanced pressure management and control. The active leakage pro-
gram surveyed approximately 10,400 km of distribution lines with acoustic devices, 
over the period 2013-2016, which roughly corresponds to surveys of the entire system 
every six months. The program re-established 89 DMAs, and added new boundary 
control devices, new pressure tappings and data loggers. The program also replaced 
20 defective PRVs/controllers/strainers and installed 12 new PRVs/controllers /strain-
ers.  Figures 6-7 and 6-8 simply show pictures and graphics related to these compo-
nents. 
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Figure 6-7 - Leak Detection Activities
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Figure 6-8 - Installation of a Pressure Reduction Valve,  
Bypass and Flowmeter/PRV Controller 

 
On financial aspects, there is progress. The financial trend analysis in Section 4 has 
shown a significant improvement in both revenues and costs, especially in 2015, and 
presumably in 2016. Over the period 2013 to 2015, the operating cost recovery ratio 
increased from 0.65 to 0.82, with 2016 estimated at 0.83. The EBITDA fell from a loss 
of B$19 million to $8.8 million over the same period, and Government Operating Sub-
sidy fell from B$25 million to B$9.2 million.    

In addition, WSC has been able to steadily and noticeably reduce overtime expenses, 
probably due to a lower number of pipe break repairs. Also, WSC reported in 2015 that it 
had cut the $14 million receivables in half, which is a significant help in its overall financial 
picture. 

The number of new customers or returning customers has been lower than hoped. 
The “win-back” program has not achieved its targets, at least so far.

Table 6-3 provides a summary of the technical and financial project results through 
2016, which on the whole shows significant progress on almost all project performance 
metrics. The issue of a tariff increase for WSC remains an unanswered impediment to 
long-term financial sustainability. 
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7. Assessment of the
	 PBC-effectiveness and
	 Cost-efficiency

7.1 NRW Reduction Effectiveness

The rate of NRW reduction, also known as “effectiveness,” was calculated for 
the WSC-Miya PBC and benchmarked against the author’s database of dozens 
of NRW projects addressing both real and apparent losses. Two time periods 
were chosen: first, the period of mid 2013-to mid 2015 – the core of the reduc-
tion phase, and secondly, from the start of 2013 to the end of 2017 (estimated). 
The results, in Figure 7-1, show a high rate of NRW reduction. This result can be 
attributed to accurate baseline information, a well-conceived strategy and good 
program execution.

On the other hand, the cost per unit of NRW reduction is high, as shown in the 
benchmarking diagram in Figure 7-2. It should be noted that graphs of NRW 
program costs in different projects in different countries exhibit a large variabil-
ity due to differences in local costs and differences in the specific the nature of 
the activities conducted. The variation in unit cost efficiency is much bigger than 
the variation in NRW reduction rate.   
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In this case, some of the high cost can be attributed to: 1) the relatively high costs 
of labor in the Bahamas; 2) the need for high quality, expensive materials for service 
connections, large meters, monitoring devices and other equipment, due to corrosive 
conditions and 3) the backlog of repairs and maintenance needed in the distribution 
network. However, significant additional costs are linked to the performance incen-
tives for rapid reduction. Thus, the assessment issue becomes: Was a rapid reduction 
in NRW from the PBC worth a higher contract price? Would a less expensive conven-
tional NRW project, with slower NRW reduction have been a better approach on New 
Providence, from a financial and operational point of view? 

Figure 7-1 - Reduction Effectiveness of NRW PBC Projects –  
Real and Apparent Losses

NRW Reduction Project Effectiveness - Diverse Projects
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Figure 7-2 - Unit Cost of NRW Reduction

Cost Efficiency: NRW Reduction Projects - Diverse Projects
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The most accurate way to address that question is to examine financial costs and ben-
efits over the 10-year project and compare those values to a “passive” NRW manage-
ment approach. The same calculations should be performed for a hypothetical con-
ventional NRW project with slower NRW reduction and lower cost– as speculative as 
it might be. Such a set of calculations was performed, with the details provided below.    

Before considering the results, some important concepts need to be reviewed to 
demonstrate key elements of the analysis. Figure 7-3 shows the three sample NRW 
reduction scenarios: a Passive Approach, a Modest NRW Reduction Approach and a 
Fast Reduction Approach. To evaluate either reduction project, we compare the costs 
and benefits of each project to the Passive Approach. From there, we can derive a 
benefit/cost ratio, Net Present Value (NPV) or Internal Rate of Return (IRR). 
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Since the cost of the Passive Program is 
nominally zero, the cost of either project 
is simply the PV of the cost of the activ-
ities undertaken. The benefit of either 
project is the difference between the 
EBITDA of the project and EBITDA of the 
Passive Approach. In practical terms, the 
Modest Reduction Project has a modest 
cost and modest benefit, while the Fast 
Reduction Project has a higher cost and 
higher benefits. The key factors influenc-
ing the calculations include the rate of 
rise, the unit value of the NRW, the rates 
of reduction, the costs of reduction and 
the real discount rate.

This methodology was used to evalu-
ate the WSC-Miya PBC and a less costly, 
less effective project, both over a 10-year 
time frame. Both pairs of analyses used 
the same number of connections, growth 
rate of connections, water usage, starting 
NRW, rate of rise, value of water etc. The 
Modest Approach had a nominal cost of 
$50 million, and a modest rate of decline 
based on the NRW project database, 
while the Fast Reduction Project had a 
cost of $83 million and a higher reduction 
rate based on the reduction achieved on 
New Providence. 

The reader must bear in mind that the 
Modest Reduction Project is hypotheti-
cal, but the Fast Reduction is very closely 
based on the WSC Miya PBC. Figure 7-4 
provides financial charts for each project 
with costs shown in red, benefits shown 
in black and net benefits in blue or green.  
Table 7-1 shows the various financial and 
technical parameters are shown for each 
type of project – compared to the Passive 
Approach. 

Figure 7-3 - NRW Project Approaches
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Figure 7-4 - Financial Charts of Costs, Benefits and Net Benefits

Financial Analysis: Existing NRW PBC Compared to Passive NRW Approach

Financial Analysis: Conventional Project Compared to Passive NRW Approach
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Table 7-2 -  Key Results of the Financial Analysis

 

Faster PBC Project Conventional Project

Project Cost US$ 83 m US$ 50 m

Total Benefit US$ 174 m US$ 97.2 m

Benefit/Cost 2.1 1.9

PV Benefits/PV Costs 1.9 1.7

Internal Rate of Return 46% 39%

Net Present Value @5% $60.5 m $29.2 m

Payback Period, Yrs 9.6 10.4

Operating Cost Recovery, Yr 5 70% 58%

Operating Cost Recovery, Yr 10 75% 64%

Capacity Utilization, yr 5 61% 83%

Capacity Utilization, yr 10 54% 71%

Overall, the Faster PBC Project is financially superior, but the difference is not large. In 
several respects, the results for the two types of projects are similar – the benefit/cost 
ratios and payback periods are close.  his reflects the fact that the extra cost leads to 
a similar proportion of benefits, but not quite as much. 

On the other hand, the existing, Faster PBC has a higher (better) value of NPV.   

Several calculations were performed to look at the sensitivity of the results to input 
assumptions. For example, if the cost of the Modest Reduction Project was as high as 
$55 million or as low as $45 million, the overall benefit/cost ratio would range from 
1.9 to 1.6. The IRR would range from 33% to 46%. The lower, hypothetical project cost 
results in financial performance similar to the PBC.  

However, it is very important to notice that the faster reduction also produces better 
values for several key technical and financial parameters for WSC. The faster reduction 
results in a lower water production capacity utilization, which is important for drought 
years, and the operating cost recovery is better, which is important for all parties. 
These conditions are inherent in the faster reduction, and are still true if the Modest 
Reduction project were even less costly.  

It is also important to recognize that the results of this comparison are site-specific.  
No generalizations should be drawn from this hypothetical comparison, without a look 
at situational parameters. As noted in Chapter 2, Bahamas has financial and techni-
cal conditions that favored a PBC. This financial analysis confirms that set of criteria.  
Overall, a fast reduction of NRW has some strong benefits.
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8. Key Findings, Upcoming
	 Issues and Lessons 

Learned

The paragraphs below succinctly outline the key findings of this case study. This 
section also raises a few issues for discussion concerning the future of water 
supply, NRW and financial and regulatory considerations in the Bahamas. Ad-
ditionally, this section offers some lessons learned thatmay benefit water man-
agers in the Bahamas, as well as funding agencies, planners and practitioners in 
other countries. 

•	 The Bahamas is overstressed on water availability, and New Providence is 
one of the most overstressed areas in the Caribbean. Desalination is the only 
viable source of water.

•	 WSC began operations in 1976 under water stress and rationing, but was in 
good financial condition. As years went on, WSC’s main development strat-
egy was to continually add small increments of capacity to meet growing 
demand, even with only a narrow margin. Over time, wells and barged wa-
ter supplies became more problematic due to potential aquifer decline and 
operational complexity. In parallel, reverse osmosis desalination was getting 
more affordable, especially with the possibility of purchasing water thought 
long-term contracts without large capital outlay.
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•	 WSC has had problems of poor water qual-
ity, low pressure and occasional rationing, 
resulting in customer departure, factors 
that have greatly hurt their sales and reve-
nues. This partly explains the reluctance of 
the government to act on tariff increases, 
and has increasingly left WSC in a poor fi-
nancial condition. This situation exacerbat-
ed the classic vicious cycle associated with 
high NRW. Since the 1990s WSC, this cycle 
of limited budgets, weak operations, high 
NRW, low tariffs and customer departure, 
has resulted in the need for large subsidies 
from the government.

•	 NRW has been a subject of activity on New 
Providence since the mid 1970s, but in a 
sporadic way. Early efforts focused on simple leak detection and repair, which did 
not make major reductions. Later efforts focused primarily on mains replacement.

•	 WSC has a history of outsourcing NRW work, going back as far as the early years 
of WSC. That initial effort and the CWBL incentive-based NRW project, set the 
stage for political acceptance of PBCs.  hese projects also gave WSC experience in 
how to plan PBCs and monitor performance. 

•	 Bahamas WSC meets the conditions under which the use of NRW reduction PBCs 
have been shown to be preferable to conventional NRW programs (see box).

•	 The WSC-Miya PBC project has achieved huge NRW reductions, which could not 
have been achieved by WSC alone (as history shows). Once a careful baseline 
had been completed, a well-founded logical program strategy was prepared and 
implemented precisely. The NRW reductions in the period from mid-2013 to mid-
2015 were very high. This rapid reduction had huge beneficial impacts on the use 
of expensive desalinated water and increased revenues. Operating Cost Recovery 
rose from 0.65 to 0.82, the EBITDA fell from a loss of B$19 million to a loss of B$8.8 
million and the Government Subsidy fell from B$25 million to B$9.2 million. These 
are impressive improvements in a short period of time. Such an achievement can 
be attributed to the strong skills and previous Bahamas experience of the Miya 
field team and strong collaboration with WSC.

•	 The Bahamas case also demonstrates the importance of a “champion” for NRW 
who works tirelessly over the long haul. In this case, the General Manager, Glen 
Laville ,is a fine example of such as champion. In addition, the current PBC benefit-
ted greatly from a very experienced project leader (Paul Fanner), who had worked 
in the Bahamas with Mr. Laville previously, and knew the terrain, technically and 
otherwise. 

Conditions where PBCs  
are Preferable

1.	 1High water stress and scarcity

2.	 High level of NRW

3.	 High cost of water production 
and high water price

4.	 Urgent need to reduce NRW

5.	 Strong support from utility 
management and Government 
to reduce NRW

6.	 Limited local expertise in NRW 
program planning & imple-
mentation 
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•	 Concerns have been expressed about the total price and cost efficiency of the 
WSC-Miya PBC project. There are several responses that can be offered. First, the 
value of the Government Operating Subsidies for WSC were reaching enormous 
levels and an efficient high-impact project was needed, quickly, even if the price 
was also high.  Second, there is no detailed, Bahamas-specific, cost estimate that 
suggests the results could have been achieved at any lower overall cost figure. 
Third, a detailed financial analysis, presented here, shows the project will pay for 
itself, within the time frame of the PBC. That same analysis shows considerable fi-
nancial and operational benefits of rapid NRW reduction, as compared to conven-
tional NRW project implementation methods – even at a much lower overall cost. 

•	 WSC’s financial condition is better off with NRW reduced, and service quality im-
proved; nonetheless, a tariff increase is long overdue. WSC and the GOB could 
avoid an ongoing culture of subsidy and political interference, given reasonable 
tariff adjustments. If the GOB will not allow tariff increases, they run a great dan-
ger that the WSC operational budget will be insufficient to conduct the proper 
operations and maintenance needed to maintain the low NRW levels. NRW will rise 
again, repeating a dreadful pattern seen all over the world.  

The paragraphs below outline several short-term and longer-term issues that should 
be addressed to ensure maximum benefits from the Bahamas Project. The large in-
vestment could be in jeopardy of dilution if proactive plans are not made soon by 
WSC and IDB.  

•	 Future plans for the maintenance phase of the PBC should be discussed now. It 
is quite likely that the PBC will reach the target level of 2.0 Migd (9,000 m3/day), 
and can easily continue to do leak detection/repairs and more service line replace-
ments. But the need to maintain the reduced NRW level might require undertaking 
some more expensive activities, such as some mains replacement, that would have 
benefit far beyond the several years that will be left on the contract at that point. 
Discussion of the plans – at least in concept – would be good to start soonest.

•	 In addition, conversations should begin now on the training planned for the main-
tenance phase, and the transfer of NRW operations on New Providence back to 
WSC. These activities will take more than trained staff – a consistent sufficient 
budget is needed to keep the losses from rising again – as they have done before. 

•	 Future plans for longer-run water supply sustainability on New Providence also 
must be discussed soon – well before the maintenance phase is over, with apoliti-
cal, realistic discussions of the benefits of regulation and periodic tariff increases. 
If these issues are not dealt with directly and objectively, WSC will not be able to 
provide high-quality services for its customers on a sustainable basis.
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Some general lessons learned about water utilities include the following:

•	 The long history traced in this document shows that NRW reduction and control is a 
very complex matter -  technically, financially, institutionally and politically. It reaches 
across an entire utility, and into the environment in which it operates, and requires 
high-level expertise, political savvy and persistence, persistence, persistence. 

•	 An essential element of success of an NRW project is that it begins with a broad 
assessment of the challenges faced by the utility and a multi-faceted plan to ad-
dress institutional, policy, operational and financial issues.

•	 Another essential element of success, among many, is a detailed and thorough wa-
ter audit to identify the volume, values and root causes of the various NRW com-
ponents.  Using the latest IWA best practices, rapid improvements can be made 
quickly.  Top management support for such a deliberate process is also required. 

•	 The technical skills to execute NRW programs tasks are not that difficult to learn. 
However, the expertise to properly assess the situation and plan an efficient and ef-
fective program is a very complex matter and requires expertise of an experienced 
specialist, especially if a large program is being undertaken. 

•	 Performance-based contracts can, under conditions delineated in this document, 
be a very effective, and in the end, cost-efficient mechanism for implementing 
NRW projects. The case of the WSC-Miya PBC in New Providence, Bahamas is a 
very good illustration of the benefits of a well-designed PBC – including rapid re-
sults, flexibility for the contractor to adjust specific plans to the evolving situation, 
to both exceed targets and receive additional performance-based remuneration, 
reduced risk for the utility, a lengthy maintenance phase to promote sustainability 
of the NRW reductions, and overall improvement of technical and financial perfor-
mance at a competitive price. 

•	 It is also useful to contrast the WSC-Miya PBC and the WSC-Consolidated Water 
(CWBL) incentive-based NRW reduction project, in terms of duration, incentives 
and results. The WSC-Miya PBC has a 10-year time frame and remuneration frame-
work based on a mix of fixed and volume-based incentive payments. The CWBL 
effort was conducted just in the first year of the long-term water supply contract 
between CWBL and WSC, with a simple payment based on achievement of a sin-
gle target. The one-year CWBL effort did result in significant reductions, which ex-
ceeded the target, but those reductions were not sustained in the following years. 
CWBL’s short-term time horizon only incentivized them to conduct “short-run”, 
“quic- fix” reduction activities. The concept of a five-year reduction phase and a 
five-year maintenance phase in the WSC-Miya PBC, along with delayed payment in 
incentive-based remuneration, creates more incentives for the contractor to con-
duct longer-lasting reduction measures like mains replacement, staff training and 
other activities that sustain reduced levels of NRW.  
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•	 For PBC procurement to assure the best selection of contractor, increased cost 
competition should be built into the procurement process without sacrificing qual-
ity.  Other recent NRW PBC projects have used QCBS selection methods with a 
heavy (but not total) weighting on technical score. 

•	 The NRW PBC on New Providence has been an important learning experience to 
water utilities in the region. Careful diagnosis, a well-founded plan, high-level ex-
pertise and financial incentives associated with a well planned PBC are important 
elements for success. But the work is never fully done – NRW must always be kept 
on the program, despite other challenges that wil inevitably arise.

•	 The experience on New Providence may facilitate others to try innovative and sen-
sible locally-conceived approaches. In the longer run, hopefully these types of pro-
grams can be self-financing, and not dependent on external international financ-
ing, promoting a more sustainable future for water utilities in the region. 
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