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Abstract: In concerns of non-revenue water in water supply systems,
the benefits arising from the reduction of their indexes directly impact
social, economic and environmental spheres, including the expansion
of access to clean water. Benchmarking is a management tool already
adopted by some countries in this context, aiming to reduce the amount
of non-revenue water. The present study aimed to gather information
about the application models of this tool, as well as to compare the
performance with other countries in which it is also not applied. It
was observed that the ideal benchmarking structuring model capable
of minimizing these indexes includes less than annual application fre-
quency, partial regulation, absence of confidentiality, gratuity, open and
restricted reports to service providers and mean interactivity of the re-
sults release. It was also concluded that the countries where bench-
marking is practiced have better performances regarding lower levels of
non-revenue water.

Keywords: Water supply system; non-revenue water; performance im-
provement; benchmarking.

Sao Paulo. Vol. 24, 2021

Special Issue: Sustentare and International Workshop on Sustainability
Indicators (WIPIS)

DOI: http://dx.doi.org/10.1590/1809-4422as0c20200025vu2021L4DE

(OIS All the contents of this journal, except where otherwise noted, is licensed under a Creative Commons Atribution License.


https://creativecommons.org/
https://orcid.org/0000-0002-4024-6254 
https://orcid.org/0000-0002-9455-4199 
https://orcid.org/0000-0001-6092-8773 
https://orcid.org/0000-0002-4740-2766 

MARQUES, CARVALHO, SA and MALHEIROS

1. Introduction

Being one of the core topics of the United Nations’ Sustainable Development
Goals (SDG), nowadays drinking water is recognized worldwide as an essential resource,
however vulnerable, limited and increasingly scarce, a situation which is impaired by
factors such as increase in demand, pollution of water sources and increasingly severe
climate changes (GOONETILLEKE & VITHANAGE, 2017; BEZERRA, PERTEL &
MACEDQO, 2019). For McDonald et al. (2014) such a scenario is also the result of strong
global urbanization movement without the necessary planning, related to water avail-
ability in the surroundings of cities to supply water to the populations, as well as to the
management of residues produced by such cities.

According to Jacobi, Empinotti & Schmidt (2016), in 2016 over a billion people
did not count on proper access to drinking water and forecast in the short run is that
hydric stress will affect over 40% of the world population, an estimate that illustrates
the dimensions of current and future problems related to access to quality water and the
management of existing public [water] supplies.

In this sense, within the context of water supply systems, non-revenue water rep-
resents one of the main challenges faced and is among the supply systems key efficiency
indicators. Integrated management and control of losses shall always be part of the agenda
of efforts of providers and management entities (SOBRINHO & BORJA, 2016).

However, in spite of consensus about their importance, average indexed losses in
many countries, as well as other sanitation indexes, show severe disparity, and there are
places such as Denmark and the Netherlands where the percentages of losses are under
10% (LIEMBERGER & WYATT, 2018) and countries like Brazil, where such indexes
are close to 40% (ITB, 2018).

For Kusterko et al. (2018), the reduction of such losses is part of a context strongly
related to strategic planning and decision-making on the part of those responsible for
sanitation, being an extremely important factor for providers’ sustainability and competi-
tiveness and, therefore, for the improvement in the provision of services, representing
benefit in various segments: energy, economic, sociocultural and technological segments.
Thus, the need to invest not only in the conception of new efficient technologies, but
also in addressing efforts for the development and improvement of mechanisms to apply
such technologies and the management of sanitation, in its different areas, is clear.

Benchmarking is a process already adopted in some locations in this context and
is set up as the sharing of practices among companies and institutions, the performance
indexes of which are in a superior level, for a possible adoption with adjustments by those
companies having lower performance indexes, being thus considered an interesting im-

provement and management tool (PETENATE, 2019).

Hence, so as to improve the knowledge about the application of benchmarking to
sanitation systems, the purpose of this essay is to gather information about the application
of such practice by those entities in charge of sanitation services and make an analysis
of its relation to the performance referring to control of losses in water supply systems.
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2. Non-revenue water and Benchmarking

According to Cardoso (2002), performance indicators are important management
instruments, capable of providing an objective view of the procedures involved in a certain
process, being used to obtain overviews and increase efficiency. As related to the provision
of public water supply services there is a significant number of quali-quantitative indica-
tors capable of evaluating the operation. Currently, one of such indicators receiving
large attention is that of physical non-revenue water, closely related to hydric balance.

Hydric balance is one of the tools used to quantify the performance of a water sup-
ply system. As from the collection process, including the treatment phase, to its effective
distribution, water has one part the consumption of which may be authorized, and another
part constituted by non-revenue water corresponding to the difference between the initial
volume and the authorized volume, whether measured or estimated (ITB, 2018).

According to the International Water Association (IWA), the international entity
in charge of helping several countries to manage their hydric resources, non-revenue water
in the supply system may be of actual (physical) losses, or apparent losses (turnover losses).
The volume of water lost due to leakage, as from the collection up until the distribution,
and due to procedures having an excessive consumption of such resource, such as filter
washing, constitute physical water losses (ABES, 2015). When dealing with issues related
to fraud or illegal systems and measurement issues, those are defined as turnover losses,
being directly incumbent to service providers (SILVA et al., 1998).

We know that a water distribution network without losses is not something
technically and economically feasible, as part of the losses are due to the very technical
limitations of the systems (unavoidable losses) but concentrating efforts so that there is a
limited volume of loss is a possible and beneficial task for society as a whole (ITB, 2018).

Figure 1 illustrates the determination of the economic level of physical losses for
a drinking water supply system, generally defined as being of 15% (ITB, 2018). Several
countries are still far from achieving such economic level of non-revenue water, show-
ing the need of measures, especially management measures (SANTI, 2018), that tackle
such problem.

In that respect, the sharing of information among the service providing compa-
nies is considered an important tool to improve performance. Moreover, this process is
already applied worldwide in other types of entities, being designated as benchmarking

(PETENATE, 2019).

Benchmarking is a tool the focus of which is to increase the performance of a cer-
tain company, by comparing it to a reference model. It was first applied in Japan in the
seventies but achieved worldwide importance due to the increasing and constant need
of entities to become more competitive, with optimized processes, in face of the increase

in competition (CARPINETT]I, 2016).

However, benchmarking does not consist in the “copying and pasting” of a model,
once each entity exercises different functions in different intensities and manners, it be-
ing necessary to adjust the practice applied in different environments, thus constituting
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a learning process rather than plagiarism, what would remove any legitimacy from the
entities.

In addition, it is worth highlighting that the adoption of such practice is based on
the principle that there is no company having the best performance rates in all aspects;
therefore, its adoption consists in a beneficial process for all those participating, in which
collaborators may share information with a view to improving performance (ALEGRE,

1994).

Figure 1 — Costs related to the number of leaks.
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Source: ITB, 2018.

In the water supply area, there are many studies that give scientific support to
positive results of benchmarking as an important tool to make decisions and increase

productivity and quality, as those performed by McCormack (2005) and Kéelbl (2008).

Therefore, the application of such tool in the sector allows the comparison of
management and infrastructure aspects, such as processes adopted and the observation
of impacts of strategical decisions in improvements, in addition to simulating competitive
environments, identifying and measuring inefficiencies (SEPPALA, 2015; ROMERO
and FERRO, 2008). Its use is seen in several countries for such purpose; in some of them
benchmarking is, moreover, mandatory and regulated by federal governments.

3. Methodology

This article is a gathering of information by collecting and analyzing different
models of application of benchmarking as a tool to improve the performance of water
supply systems on international level.
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The locations were chosen based on highlighted items mentioned by Cabrera (2014)
in his book Benchmarking Water Services: Guiding Water Utilities to Excellence. The
structuring of benchmarking application required more detailed searches, in scientific
platforms as well as in the very web pages of each local institution in charge of the tool
practice in the area.

To do so, qualitative aspects related to the implementation of the practice in each
location were defined, so that at the end it was possible to obtain a model in which non-
revenue water is minimized and its application may be directed in location where it is not
applied yet, adapting the tool, naturally, to the circumstances of the country.

Such aspects are: frequency of use of the exercise (that may be annual or less
frequent), regulation (mandatory participation due to legislation in effect or voluntary
participation), decade in which the activities started, confidentiality as related to the name
of each water supply service provider in the final products (absent or total), costs (gratuity,
billing or partial gratuity) final product (reports that may be public and/or private, private
digital platforms), interactivity of the final product with the user (high, average or low).

Finally, the average annual indexes of physical losses of water of all countries in
the world are compared after having been divided among reference locations in the use
of benchmarking (in this study) and all others.

4. Systematic Application of Benchmarking

4.1. The Netherlands

The Netherlands are pioneers in the use of benchmarking in this area worldwide.
[ts first application was carried out in the eighties, as internal comparison of practices
of different companies, and the results were confidential to those participating. In the
nineties there was the first practice of benchmarking of public domain, with voluntary
participation of service providers. In 2012, a federal law made the practice of benchmark-
ing by service providers mandatory. Until present days, 35% of improvement in efficiency
of the companies was observed, thus justifying the importance given by the public sector
to related practices (GOEDE, 2016). “I can only conclude that benchmarking works!”,
stated the Dutch prime minister of Housing, Urban Planning and Environment in her

speech to the International Water Association (CRAMER, 2007).

In the Netherlands, the benchmarking applied to supply water is published by the
Association of Dutch Water Companies (Vereniging van drinkwaterbedrijven in Nedelan
- VEWIN) in the form of reports of federal coverage each two or three years. In such
documents, which values refer to which companies are explicit. There are also private
comparative reports, sent to each one of the ten water service providers in the country,
with more detailed information and specifying the position of a company in relation to
the other companies, whose names are not specified in such documents (BLOKLAND,
2010). The public reports are also available as an interactive version in the web page of

the Water Companies Union (WAVES).
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4.2. Germany

In this country, benchmarking has been present for almost 20 years and in over
800 public and private providers (RODL, 2020), being characterized by the guarantee of
anonymity and safety of the data supplied and by voluntary participation on the part of
service providers, present in most studies in view of potential improvement of services.
There is support and incentive from the government for its realization.

The structuring of benchmarking is made through state reports in which there are
indicators that may vary according to the state, but always divided into five areas: eco-
nomic efficiency, supply quality, reliability of supply, customer service and sustainability.
Such documents are issued annually and are made available online, as a public report.

There is always an understanding in such reports that the results of each indicator are in
state level (VEWSAAR, 2017).

4.3. Portugal

Benchmarking in sanitation area in Portugal is made with the mandatory participa-
tion of all service provider companies in the country, once the reports are part of public
policies of improvement of sanitary services adopted by the country government. The

use of indicators that evaluate the water distribution system dates back to the end of the
nineties. (ALEGRE and COELHO, 1997).

In 2005, the Water and Residue Regulatory Institute (Instituto Regulador de
Aguas e Residuos - IRAR) considered as necessary the regulated yearly publication of
the reports with a sanitary panorama in the country. In one of them there is a chapter
designated as “Evaluation and benchmarking of the quality of service provided to custom-
ers”, in which we can note that the incorporation of this tool through the comparison of
indicators of service providers is made in an explicit manner, without confidentiality. We
also note that for each indicator there is a comparison of the weighted average of such
indicator with the results of the previous years, showing the evolution of the service in
the country as a whole.

The data that constitute such reports are also made available to the public on the
web page of the Water and Residue Services Regulatory Entity (Entidade Reguladora dos
Servigos de Aguas e Residuos - ERSAR) as an electronic spreadsheet (Microsoft Excel),
that may be used to analyze various types of various agents (ERSAR, 2020). However, we
can note that the number of indicators is low in comparison with that of other countries
where the participation is optional.

4.4. Austria
The Austrian Association for Gas and Water (Osterreichische Vereinigung fiir
das Gas- und Wasserfach - OVGW) has conducted since 2002 benchmarking projects
in the water supply area. The results of the pilot project dated 2004 were published in
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two types of report: a public one and an individual one for each participating company
(NEUNTEUEFEL et. al, 2004). The data provided is confidential and may be used in
researches by the Vienna University of Natural Resources and Nature Sciences and the
Graz Technical University, partners in the Project. The participation is voluntary and
with the payment of a fee, the minimum value of which is of 1950 Euros.

The frequency of projects is not defined. Until this date, only five projects have
been made, in the years of 2002, 2004, 2007, 2012 and 2015. The reports are made
based on two important aspects: confidentiality and transparency. In such reports, the
amounts discriminated by the company are not explicit, only a general statistic view of
the participants, as well as comparisons with the average values of external projects of
sanitary benchmarking, such as that of the State of Bayern (Germany) and EBC Founda-
tion (Europe).

4.5. Denmark

The Danish Water and Wastewater Association (DANVA) has a program desig-
nated as “DANVA Benchmarking”, of voluntary participation and that has started with
a pilot study in 2001, involving some sanitation companies. The results were confiden-
tial until the year of 2004, as from then a public report has been made available yearly.
Also, in this year the data collection processes, and the provision of compared data were
made fully available online, through an access platform restricted to the participating
institutions. The entry of data may be made at any time and the indicators are updated
simultaneously, thus making it a dynamic platform. The yearly public reports have not
been discontinued and are still made available.

As from 2008 and 2010, respectively, the sharing of data about economic efficiency
and performance related to environmental parameters with public sectors that regulate
sanitation have become mandatory as required by law, in actions designated as “TOTEX
Benchmarking” and “Performance Benchmarking”. The “DANVA Benchmarking”
program has continued to exist, addressing various other aspects of the area. Participa-
tion in this program has continued to be voluntary, by paying a yearly fee of 1500 Euros
(DANVA, 2020).

4.6. Canada

The benchmarking model applied to the sanitation area in this country is part of
the National Water and Wastewater Benchmarking Initiative (NWWBI), the activities
of which have started in 1998 and, since then, has increased in participation of service
providers reaching over 50 participating companies, responsible for the water supply of
over 70% of the Canadian population. It is the initiative of an American private engineer-

ing company (AECOM) and it is not free of charge (AECOM, 2018).

A digital platform yearly updated with financial and operational indicators of the
service providers is used, which are verified by field visitation. Participation is voluntary
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and the information provided is commercially confidential, thus restricting the access
to the active platform to the participating members, who are also provided with private
reports detailing their performance as compared to that of the other members. There are
some public reports available at the NWWBI site, referring to random years, without fol-
lowing a publication frequency. It is known that there are also yearly workshops organized
by this same institution, in which the participants may discuss directives and results of
benchmarking in the country’s sanitation area (NWWBI, 2013).

4.7. United States of America

The American Water Works Association (AW WA) acknowledges the importance
of benchmarking in sanitation area and, therefore, it has a program in which performance
indicators are compared to those of the participating institutions, so as to identify the
areas which may be improved. Participation is through a survey that collects data from
the participating institutions yearly, which are later provided with a free report about the
performance of each institution as compared to the area average.

Access to more detailed information, with historical values of each indicator may be
acquired by purchasing the yearly benchmarking report in sanitation. Those participating
in the survey in a certain year are entitled to a discount to purchase the report, having to
pay an amount of 399 US Dollars. For 570 US Dollars, any natural or corporate person
may have access to the report, in which the names of the participating companies together
with their performance indicators are kept confidential (AWWA, 2020).

4.6. European Benchmarking Cooperation Foundation

The European Benchmarking Cooperation Foundation (EBC Foundation) is a
self-styled nonprofit institution, that establishes the use of benchmarking in the sanita-
tion area in predominantly European countries by offering its Benchmarking Program.

This program consists in the provision of exclusive reports in which there is a
comparison of [the company’s] performance to that of the other participating institu-
tions, without clarifying which data refer to which companies, but only [clarifying] that
of the company receiving the report. There is also a public report that is made available
yearly, with general indicators.

Moreover, access to a benchmarking online platform is offered to the participating
institutions, with the same confidentiality criteria as that of the written reports provided
to the companies. In this platform there are water service indicators that may be accessed
and the exportation of historical data and browsing in such platform is considered easy

and stimulating. (EBC, 2020).

So as to access the services mentioned above, the participating companies have to
execute an agreement with EBC, in which they undertake to pay for the service chosen.

5. Comparison of Qualitative and Quantitative Aspects
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Table 1 shows a comparative summary of the qualitative aspects referring to the
benchmarking application models to water supply systems adopted by the locations men-
tioned above, reference in terms of adoption of such practice to improve performance in
the area. The average physical losses of water in such systems for the year of 2018 can
also be observed.

Table 1 — Comparison of benchmarking models applied in selected loca-

tions.
. Fre- Regula- Start of Confiden- Final Interac- A
Locatlon . o ele . 1. COStS o e revenue
quency tion activities | tiality Product tivity
water
The Regula- grlllghc
Nether- | Lower g 1980’s Absent | Free . Average | 5%
ted private
lands
reports
Public
and
private
Partially , Partially | reports , o
Denmark | Yearly 2000’s Absent High 7%
regulated free and
private
digital
platform
Germany | Yearly Volun- 2000’s Total * Public Low 15%
tary report
Public
. Volun- , and
Austria | Lower 2000’s Total Charge . Low 15%
tary private
reports
Public
and
private
Canada | Lower Volun- 1990’s Total Charge reports High 15%
tary and
private
digital
platform
Portugal | Yearly Regu- 1990’s Absent | Free Public Low 18%
lated report
USA Yearly Volun- w Total Partially | Private Low 20%
tary free report
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. Fre- Regula- Start of Confiden- Final Interac- Mg
Location . A - Costs . . revenue
quency tion activities tiality Product tivity

water
Public
and
EBC private
Founda- | Yearly Volun- 005 | Toral Charge | ™P"™ | High 24%
tary and
tion .
private
digital
platform
average | 15%

*: no data.

Source: Own elaboration, 2021.

Figure 2 was prepared with a view to obtaining an ideal model to structure the
qualitative aspects of the application of benchmarking in water supply systems, based on
the lower losses of the countries in Table 1.

Figure 2 - Water losses according to the qualitative aspects.
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According to the charts in Figure 2, the models showing the best performance in
minimizing non-revenue water include frequency in applying such tool lower than once
a year, partial regulation, no confidentiality, free of charge, public and private reports to
the service providers and average interactivity as related to showing practical results.

However, it is important to mention that, although those are prominent locations
in terms of use of this tool in water supply systems, the sample space is still low to be able
to infer that a structuring in these models is in fact the ideal to be pursued. Also due to
the fact that each location has its own characteristics, laws and circumstances, which
inevitably interfere in the process.

Nevertheless, as benchmarking refers to the adoption of external practices that
were successful and the respective adaptation to the reality of those who are implement-
ing it, the structure mentioned above still represents a guiding mechanism for a location
which is planning to apply the tool so as to improve performance, especially as related to
non-revenue water in supply systems.

6. Influence of Adopting Benchmarking in Indexed Losses

It can be observed that the average percentage of non-revenue water taking into
consideration the locations in Table 1 is of exactly 15%, a value considered by the Inter-
national Water Association (IWA) as economic for such index, taking into account the
costs to detect and repair losses and the non-revenue water itself.

It should be highlighted that developed countries have better conditions to address
the loss issue, as they have more resources and that is the case of most countries in the
locations mentioned in Table 1.

However, it should be mentioned that the adoption of benchmarking as a tool to
improve performance, not only as related to non-revenue water, contributes for those
results to be optimized as they are nowadays, in addition to providing many of such loca-
tions with more transparency in the water supply service to its population.

Figure 3 shows the contribution of benchmarking as a tool to improve performance
as related to physical losses of water, so far as it compares the average values of loss for
223 countries worldwide in the year of 2018, according to data gathered by Liemberger
and Wyatt (2018).
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Figure 3 — International comparison of water losses highlighting the use
of benchmarking as a performance improvement tool in 2018.
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Source: Liemberger and Wyatt (2018).

7. Brazilian Scenario and Perspectives

Brazil lacks concrete and accessible initiatives that stimulate benchmarking with
the country’s service providers, once there are no free platforms or reports developed
by the regulatory entities, in which to see the practice, although such practice has been
emphasized in researches applied to this area (CETRULO, 2019).

In the academic context, there are studies involving benchmarking techniques
in the analysis of characteristics of the sanitation area in the country, such as that of
Santi (2018), in which, through the application of such techniques, the performance of
sanitation companies with reference to non-revenue water was evaluated. Coelho (2004)
used benchmarking to analyze the relation between efficiency of the sanitation providers’
registration systems and its respective non-revenue water indexes. Guimaraes (2013)
analyzed the different regulatory approaches applied to the tariff reviews over benchmark-
ing indicators within the Brazilian context, more specifically in the state of Sdo Paulo.

In practical terms, we may mention the National Sanitary Quality Prize (Prémio
Nacional de Qualidade em Saneamento - PNQS), established in 1997 by the Brazilian As-
sociation of Sanitary Engineering (Associagio Brasileira de Engenharia Sanitaria - ABES)
to be awarded every year to the companies distinguished by good service management
in this sector. It is a contest for cases of voluntary participation of service providers and
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paid with enrollment fees that vary between 6 — 7 thousand reais and 80 thousand reais.
There is a report that allows the comparison of awarded participants through indicators,
in addition to prizes to key participants in practices that vary according to the enroll-
ment category. Days before the award ceremony there is the Benchmarking Seminar,
when some of the awarded institutions may share their successful cases with the other
participants (PNQS, 2020). In addition, the Brazil Benchmarking Program (Programa
Benchmarking Brasil - PBB), that existed until 2013, organized by the private company
Mais Projetos Corporativos (MPC), and that offered a sustainability seal for the best
social-environmental practices to Brazilian institutions. PBB lasted for over a decade and
had Senior, Junior and Hackathon categories (MPC, 2013). The enrollment of projects
was free and online, but there were financial compensations for cases achieving marks
for benchmarking certification.

In view of the need of Brazilian initiatives going beyond prize awards and that
may possibly come into practice in the manner as regulated by entities in the water sup-
ply sector, it is of utmost importance to carry out development and feasibility studies of
benchmarking tools.

The constructions and operationalization of a digital platform for the sharing of
information, for instance, is a challenge that may result in large performance improve-
ments not only in relation to non-revenue water, but also as related to other aspects. It
would be ideal if such platforms were open, in spite of some mentioned in Table 1, in view
of the fact that closed platforms, although they are useful for the sharing of information,
make research and transparency difficult. Therefore, we suggest that the development
of a digital benchmarking platform would include non-revenue water issues and be ac-
cessible. Such platform could even be used with a pedagogical perspective, as a learning
tool for the exchanging information among its users, and it could even be included in
forums and on-line courses related to the subject.

8. Conclusions

In view of the foregoing, we conclude as from the gathering of information about
benchmarking in the different locations where it is applied, included in this essay, that
the form of execution of this process presents variations as related to the frequency of
application, regulation, confidentiality, among other aspects, it being also possible to con-
clude, as from the analysis of such variations, that the combination of qualitative aspects
of different models would constitute the ideal model related to lower indexed losses.

Even though it may be necessary to consider the influence of different levels of
development in the location in a worldwide context, it is also valid to conclude that
countries where benchmarking was adopted for sanitation systems present better indexes
related to non-revenue water, indicating a relation between such process and better levels
of performance.

It is therefore recommended that more and more Brazilian entities related to the
water supply sector adopt benchmarking as a tool to improve performance, thus creating
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models with structures that meet the needs of each region.

Thus, the goals intended by this essay were achieved, so much for the collecting
and gathering of information about models to apply benchmarking to water supply sys-
tems, as for possible relations with the performance of countries in controlling losses. It
should be highlighted, among the difficulties faced in this study, the difficulty to obtain
data not only about the structure to apply the tool, but also about the performance in-
dexes in different locations. A deeper analysis is further recommended related to loss
indicators and other aspects of sanitation with the application of benchmarking as a tool
in international context.
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Resumo: No contexto das perdas em sistemas de abastecimento de
4gua, os beneficios oriundos da redugéo de seus indices influenciam di-
retamente em questdes sociais, econdmicas e ambientais, incluindo a
universalizagio dos servigos de saneamento. O benchmarking é uma
ferramenta de gestdo ja adotada por alguns pafses nesse setor, visando
a diminuigfo das perdas. O presente artigo objetivou levantar informa-
¢oes sobre os modelos de aplicagio dessa ferramenta, bem como com-
parar o desempenho entre os paises onde h4 ou nio a sua aplicagio no
ambito do controle de perdas. Foi observado que o modelo ideal de es-
truturagio de benchmarking capaz de minimiza-las inclui frequéncia de
aplicagdo menor que anual, regulamentagio parcial, confidencialidade
ausente, gratuidade, relatérios ptblicos e restritos as prestadoras de ser-
vico e interatividade média na demonstracio dos resultados. Concluiu-
-se que os pafses onde o benchmarking é praticado possuem os melhores
desempenhos referentes as perdas de 4gua.
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Resumen: En el contexto de las pérdidas en los sistemas de suministro
de agua, los beneficios derivados de la reduccién de sus indices influyen
directamente en aspectos sociales, econémicos y medioambientales, in-
cluida la universalizacién de los servicios de saneamiento. El Benchma-
rking es una herramienta de gestién ya adoptada por algunos paises, con
el propésito de reducir las pérdidas. El objetivo de este trabajo es recopi-
lar informacién sobre los modelos de aplicacién de esta herramienta, asf
como comparar el rendimiento entre los paises donde se aplica o no. Se
observé que el modelo ideal de estructuracién del benchmarking capaz
de minimizar estos indices incluye frecuencia de aplicacién inferior a
la anual, regulacién parcial, ausencia de confidencialidad, gratuidad,
informes publicos y privados a proveedores de servicios e interactividad
media en la cuenta de resultados. También se concluyé que los paises
donde se practica el benchmarking tienen los mejores rendimientos en
cuanto a pérdidas.

Palabras-clave: sistema de suministro de agua, agua no contabilizada,
mejora del rendimiento, benchmarking.
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