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Abstract
Emerging markets face a water crisis of historic proportions. In the last decades,
countless efforts have been undertaken and billions of euros have been spent to
improve the water supply infrastructure and satisfy the ever-increasing demand.
However, the results have been underwhelming, which presents a serious threat to the
socioeconomic development of emerging markets. Due to the complexity of the
subject and unsuccessful attempts in the past, improving water supply on a larger
scale is often seen as an almost impossible task. This dissertation focuses on the
importance of water utilities’ business models as a key aspect and prerequisite for
meeting this challenge. Without adequate business models, water supply is unlikely to
be sustainable, and investments in water infrastructure in emerging markets rarely
deliver long-term improvements and economic benefits. As its main objective, this
dissertation investigates the question of how to develop a sustainable business model
for water utilities in India that would enable the utilities to provide a reliable and
affordable source of potable water. This research objective is addressed through
extensive data collection and analysis. The primary data was collected over five years
in a medium-sized Indian city in the frame of the research project WaLUE.
Additionally, nine in-depth expert interviews were held, and an extensive study and
analysis of relevant literature was conducted. The findings strongly indicate that
current business models and tariff structures are largely inadequate. The research
shows that a sustainable business model is essential for improving water supply. The
developed model provides a clear guideline and allows the utility to create
transparency, assess their financial situation, and calculate different financial
scenarios, thus enabling the utility to optimise their cost and revenue structures,
improve customer relationships, and address underlying problems such as high
payment defaults on its bills and insufficient operation and maintenance. The research
further indicates that without adequate business models, most investments to improve
water supply are likely to be futile, because they only achieve short-term
improvements since the utilities continue to operate unsustainably. Based on the
results, this research argues for the widespread implementation of sustainable business
models as a prerequisite for improving water supply in the long term.
Keywords: Business Models for Water Utilities; Business Model Development; Financial
Modelling; Water Tariffs; Emerging Markets; India
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Abstract (in German)
Die meisten Schwellenländer stehen vor einer Wasserkrise historischen Ausmaßes. In
den letzten Jahrzehnten wurden deshalb unzählige Anstrengungen unternommen und
Milliarden von Euro investiert, um die lokale Wasserversorgungsinfrastruktur zu
verbessern und die ständig steigende Nachfrage zu bedienen – jedoch selten mit dem
erwünschten Erfolg. Dies stellt eine ernsthafte Bedrohung für die sozioökonomische
Entwicklung der Schwellenländer dar. Die vorliegende Dissertation konzentriert sich
auf die Bedeutung der Geschäftsmodelle von Wasserversorgungsunternehmen als eine
zentrale Voraussetzung für die Bewältigung dieser Herausforderung. Sie untersucht
durch eine umfassende Datenerhebung und -analyse, wie ein nachhaltiges
Geschäftsmodell für Wasserversorgungsunternehmen in Indien entwickelt werden
kann, welches den Versorgern ermöglicht, eine zuverlässige und bezahlbare
Trinkwasserversorgung anzubieten. Die Primärdaten wurden im Rahmen des
Forschungsprojekts WaLUE über fünf Jahre in einer mittelgroßen indischen Stadt
erhoben. Zusätzlich wurden neun Experteninterviews durchgeführt und eine
umfassende Analyse der relevanten Literatur vorgenommen. Die Ergebnisse der
Dissertation weisen darauf hin, dass die derzeitigen Geschäftsmodelle und
Tarifstrukturen

weitgehend

ungeeignet

sind

und

dass

ein

nachhaltiges

Geschäftsmodell für die langfristige Verbesserung der Wasserversorgung unerlässlich
ist. Es ermöglicht dem Wasserversorger, transparente Strukturen zu entwickeln, seine
finanzielle Situation zu bewerten und verschiedene finanzielle Szenarien zu
berechnen. Das Unternehmen kann so seine Kosten- und Einnahmestrukturen
optimieren, die Kundenbeziehungen verbessern, Wasserverschwendung reduzieren
und grundlegende Probleme, wie hohe Zahlungsausfälle und unzureichenden
Wartung,

angehen.

Die

Forschung zeigt

ferner,

dass

ohne

angemessene

Geschäftsmodelle die meisten Investitionen zur Verbesserung der Wasserversorgung
nicht erfolgreich sein werden, da sie nur kurzfristige Verbesserungen erzielen können.
Auf Grundlage der Ergebnisse spricht sich diese Dissertation für die breite
Umsetzung nachhaltiger Geschäftsmodelle als Voraussetzung für eine langfristige
Verbesserung der Wasserversorgung aus.
Schlüsselwörter: Geschäftsmodelle für Wasserversorgungsunternehmen; Entwicklung von
Geschäftsmodellen; Wassertarife; Schwellenländer; Indien
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1. Introduction
Water utilities around the world are not very good at utilizing water. Much of the
water they process does not fulfil its full potential; neither in terms of servicing
customers, nor their own financial survival (Schouten and Halim; 2010, p. 1,322).
1.1. Background
Historically, investing in water infrastructure by building dams, water reservoirs, and
pipelines to increase and secure water supply has brought great benefits to local
communities and the global economy as a whole (see e.g. Gleick et al., 2002; Grey
and Sadoff, 2006). Once a reliable supply of water is established, the increased needs
of rapidly growing populations combined with the increased demand for water caused
by industrialisation can be met and therefore facilitate further growth (see e.g. Flörke
et al., 2013).
However, looking at the development of water supply in the past decades, there is a
clear indication that simply increasing supply has mostly reached its technological and
– just as significantly – economic limits in keeping up with the ever-increasing
demand for water in emerging markets 1 where water is typically inexpensive and
treated as a social good, unless it is combined with water loss reduction measures and
demand-side approaches (see Nauges and Whittington 2010; Veettil et al., 2011;
Zetland and Gasson, 2013; Bruinette and Claassens, 2016). The need to include
demand-side approaches and water loss reduction measures becomes evident when
one considers that, contrary to popular opinion, water scarcity and inadequate water
supply in most emerging markets are not inherently caused by external factors such as
a lack of available water resources, urbanisation, or population growth.
These factors only exaggerate the existing structural problems, because upon closer
inspection, two of the main causes of water scarcity and inadequate water supply are
misdirected public policies and water utilities’ unsustainable business models, which
1

The term emerging markets was coined by Antoine van Agtmael at the International Finance
Corporation (IFC) in 1981 to attract investments in stock markets in countries not yet as developed as
the United States, Japan, and Europe but with fast-growing economies thus deemed promising for
investors (i.e., countries such as India, China, Brazil, and South Korea). In this thesis, emerging
markets are defined as markets that do not have the same level of regulation, market efficiency, and
standards (e.g., in accounting and environment protection) as more advanced economies but develop
quickly. Most institutions such as Standard and Poor’s, the International Monetary Fund, and Morgan
Stanley Capital International (MSCI) currently list approximately 20 countries as emerging markets. A
list compiled by MSCI in 2018 can be found in Appendix F.

1

both lead to a mismanagement of water resources (Meinzen-Dick and Appasamy,
2002; Rudolph and Klein, 2011; Bombeck, 2013; Sousa-Zomer and Cauchick Miguel,
2018).
In fact, the global supply of available fresh water would be able to meet all current
and foreseeable water demands if the spatial and temporal distribution of water were
more balanced (Cosgrove and Loucks, 2015). Other studies have gone even further,
arguing that there are sufficient water resources available for agricultural, industrial,
and domestic use 2 almost everywhere in the world if the available water resources
were used and allocated efficiently (e.g., UNDP, 2006; Schuster-Wallace and
Sandford, 2015).
However, the common assumption that demand-side approaches intended to facilitate
a more efficient use and allocation of water should mainly focus on technical
solutions, such as simply rehabilitating existing systems by fixing or replacing old
pipes and requesting customers to reduce their water supply, is misguided. As stated
by Bruinette and Claassens (2016, p. 17) ‘achieving a financially sustainable water
supply business is much more complex’ than that. Suitable business models for
utilities that recover the costs of supplying water and integrate demand-side
approaches mixed with water loss reduction measures decrease water demand and
improve water allocation. However, their significance is often neglected in the
research literature as well as in practice.
The failure to develop and implement business models that are able to improve the
management and use of water resources in order to provide an affordable, safe, and
reliable water supply for a population leads to a vicious cycle as depicted in Figure 1
(adapted from Rudolph, 2007, p. 182) and further described below.

2

The term ‘water use’ refers to the volume of water that is used for a specific purpose as defined by the
U.S. Geological Survey (Shaffer and Runkle, 2007). It is partitioned into water withdrawal,
consumption, and return flows.

2

Figure 1: The Vicious Cycle of Water Supply

Instead of establishing the foundation (i.e., a suitable business model) necessary to
calculate water tariffs and charges that are able to recover the utility’s necessary
operating and capital expenses, most tariff models in emerging markets fail to reflect
actual costs. They provide little incentive to save water and instead increase water use
and wastage. Additionally, they are often detrimental to the almost universally
officially stated purpose of making water more affordable for the poor, as is shown in
the literature review (Chapter 2).
As a consequence of pricing water below its actual cost, most water utilities, 3
especially those in emerging markets, are not financially self-sufficient (see e.g.
Briscoe and Malik, 2006; Nauges and Whittington, 2010; Tiwari and Gulati, 2011;
Aggarwal et al., 2013; Zetland and Gasson, 2013).
Hence, a sufficient investment in water metering and the operation and maintenance
(O&M) of the infrastructure is not warranted due to a lack of funds (see Figure 1).

3

In this dissertation, the terms ‘water utility’ and ‘utility’ refer to public and private utilities and their
respective departments. Additionally, if not otherwise indicated, these terms refer to utilities in
emerging markets and developing countries.

3

This leads to high physical water losses and even higher non-revenue water 4 (NRW).
In India, for example, real water losses often amount to more than 50% of the water
supplied (Gessler et al., 2008). A recent study by Liemberger and Wyatt (2018)
revealed that leakages amount to a loss of 126 billion cubic meters annually
worldwide, which roughly equals a monetary loss of 39 billion USD. Therefore,
reducing water losses and NRW should be a central part of any business model for
water utilities.
As further shown in Figure 1, a consequence of the previously described insufficient
O&M, lack of investments, and resulting leakages is the reduced service life of the
utility’s assets and thus substantially increased capital costs. The increase in capital
costs itself leads to a disproportionally high increase in total costs, because supplying
water is a very capital-intensive business. The increase in capital costs almost always
exceeds the expenditure that would have been required for a smart and sufficient
O&M.
The high percentage of apparent (non-physical) losses and real (physical) losses of
water, particularly in emerging markets, is seen as one of the most crucial issues faced
by water suppliers worldwide (see e.g. AWWA, 2003; Schouten and Halim, 2010;
McKenzie and Hamilton, 2014). This threat to water supply in combination with the
growing demand for water 5 and an insufficient and deteriorating water supply
infrastructure – caused by inadequate public policies, unsustainable business models,
and a backlog of investments – creates the ‘perfect storm’ for water supply with
dramatic consequences, unless there is a change in paradigm (see McKenzie and
Hamilton, 2014, p. 33).
The perfect storm leads to a lack of affordable, safe, and reliable water supply for the
population in the long run, and thus to unsatisfied customers that have to use
expensive private coping mechanisms to attain a safe and reliable water supply in

4

Non-revenue water includes real losses such as leakages on transmission mains, on service
connections to the customer, and on overflows, as well as apparent losses such as unauthorised
consumption and metering inaccuracies.
5
The demand for water in emerging markets increased rapidly in the last decades due to population
growth, urbanisation, economic growth, and the rising consumption of water-intensive products and is
projected to continue to grow exponentially (Nauges and Whittington 2010; Cosgrove and Loucks,
2015: Allianz, 2018).

4

different ways and are consequently less willing and likely to pay their public water
bills, therefore reducing the utility’s revenue even further (see Figure 1).
Once the public opinion concerning the quality of the provided water supply services
becomes negative, the political support for the water utility is further reduced, and
political pressure on elected officials to somehow improve the situation increases.
However, politically motivated influence on utilities often leads to further reduced
water prices in order to satisfy public opinion and thus to even less revenue for water
utilities as the vicious cycle continues. The utilities and consumers are stuck in a ‘lowlevel-equilibrium’ that is beneficial to no one.
This vicious cycle applies almost universally for water utilities around the world,
including in Brazil, Ecuador, and Malawi as shown in a case study by Kayser et al.
(2015) and in India as shown in a report by Briscoe and Malik (2006).
All these potential threats to water supply highlight the need for sustainable business
models that enable the utility to calculate appropriate tariffs and fund and establish
adequate O&M. These measures reduce leakages, capital costs, and emergency repair
expenses and, in the mid- to long term, enable the utility to provide more affordable
and safer water to all (including the poor) and improve resource allocation. However,
despite the aforementioned negative consequences and the widely recognised need to
include demand-side approaches, research on and implementation of adequate and
innovative business models with a holistic approach that is tailored to local needs is
still lacking (Gebauer and Saul, 2014) despite some recent publications on that matter
by financial institutions that focus on ‘bankable’ business models from the perspective
of the financier (e.g., Bruinette and Claassens, 2016).
Therefore, this dissertation aims to develop a sustainable and bankable business
model to break the vicious cycle depicted and described above. The model is based on
an extensive literature review, a case study conducted over five years – in particular,
research conducted by the author within the research project ‘Water Losses in Urban
Environment’ (WaLUE) 6 – and nine semi-structured, in-depth interviews with experts
from India and Germany.

6

Funded by the Federal Ministry of Education and Research (BMBF).

5

The development of a business model for water utilities in India and other emerging
markets in this dissertation focuses on the conditions of the Indian markets and is
exemplarily executed for the municipality of Tiruvannamalai. However, this thesis
does not only develop a suitable business model for a water utility in Tiruvannamalai,
India; it provides the framework for how to create and structure suitable business
models for medium-sized cities in India and other emerging markets in general. The
resulting model is not be a rigid ‘one size fits all’ approach but is adaptable to most
cities’ existing water supply structures and their own hydrological, environmental,
and socioeconomic realities.
The general framework and its core principals are thus designed to be beneficial in
most small- to medium-sized cities in emerging markets. This transferability of the
results is made possible since the underlying socioeconomic principles are often
universal or at least very similar for medium-sized cities emerging markets. Only
some components of the model will need to be adjusted or in some cases completely
altered depending on the local realities (economic, social, hydrologic, legal, political,
and institutional). A similar conclusion was already postulated by Briscoe in 1997 (p.
162 and p. 164), who found, based on his extensive studies of systematic institutional
changes in the water sector, that while successful changes are always difficult to
achieve, generalised statements such as ‘water is different’ or ‘India is different’ do
not apply to the underlying principles (such as the Dublin principles 7). Instead, only
some of the instruments and components that are used to implement those changes
successfully have to be adapted to local realities.
[T]here is little distinction between the reform recipes for urban water supply in
Adelaide and Abidjan. It is this very convergence which underlies the consensus
around the Dublin principles! (Briscoe, 1997, p. 162)

7

The Dublin Statement on Water and Sustainable Development (often referred to as the Dublin
principles) was formulated at the International Conference on Water and the Environment (ICWE) with
500 participants in Dublin, Ireland, on 26–31 January 1992 and published in a conference report on 31
January. The guiding principle aims to ‘reverse the present trends of overconsumption, pollution, and
rising threats from drought and floods’ and includes recommendations for action at local, national, and
international levels based on four guiding principles. The principles include, inter alia, the recognition
of the economic value of water (see ICWE, 1992).
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1.2. Research Focus, Aim, Objectives, and Scope
Research Focus:
The focus of this dissertation is on the question of how to develop a business model
for water utilities in small and medium-sized cities in India and other emerging
markets that enables the utility to provide a reliable and safe source of potable water
for all consumers. The business model will enable the utilities to be financially selfsufficient by focussing on transparency, cost recovery, suitable water tariffs, and
generating and securing 8 sufficient revenue streams and tackling the challenging topic
of water loss reduction measures (i.e., how to finance them and to what extent should
water losses be reduced). In this model, the almost universally adopted objectives for
water tariffs – (a) sustainability, (b) equity, (c) efficiency, and (d) affordability – are
balanced as far as is feasible.
Research Aim:
By researching and developing a sustainable business model for water utilities in
India and other emerging markets using a market-based approach, 9 this thesis aims to
contribute to an underdeveloped area of research that has not received sufficient
attention despite the popularity and controversial nature of the topic of how to
improve water supply in emerging markets. Moreover, this thesis aims to provide a
template that can be adapted and used by cities in emerging markets.
The following research objectives were set to achieve the research aims.
Research Objectives:
In accordance with the overall research aim, the dissertation objectives are to
1. Outline the crucial part water plays in today’s society and investigate how this
influences the water utilities’ business models and how they in turn influence
the utilities’ ability to provide water;

8

Designing a solution that can enable the water utility or governing body responsible for the water
supply to ensure that the revenue generated by their services will be at their disposal is a key
component of the sustainable business model. This is currently rarely the case in emerging markets and
is often neglected when business model components for water utilities are discussed.
9
In this context, a market-based approach means that supplying water should be an economically
viable business that does not depend on external subsidies for its essential functions.
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2. Critically evaluate and synthesise the current literature and create a theoretical
framework with a focus on the role of business models in supplying
affordable, safe, and reliable drinking water in emerging markets;
3. Collect and analyse empirical data about existing business models by
conducting the case study in India and in-depth expert interviews; and
4. Develop and define an innovative, adaptable, and sustainable business model 10
for medium-sized cities in India and other emerging markets based on all of
the findings.
The following research questions result from the aforementioned research objectives
and need to be addressed in order to fulfil them.
1. What is the role of water in today’s societies, and are water utilities in
emerging markets able to meet the current and future demand for clean and
affordable water?
2. What are the main challenges in supplying potable water in India and other
emerging markets?
3. How important are business models and their pricing strategies for the success
of water utilities in supplying affordable, safe, and reliable drinking water, and
do the current business models in emerging markets help or hinder this
objective?
4. How can a suitable and adaptable business model be developed and
implemented?
5. How can a business model improve water supply?
6. Is the proposed model transferable, and if so, what are the implications?
In order to succeed in achieving the research aim and objectives, it is necessary to
gain an in-depth understanding of the existing business models. This requires further
research into the reasons and obstacles that have thus far prevented widespread
successful implementation of reliable and safe water supply in emerging markets like
India. It is therefore necessary to review and assess the current literature on water
supply and demand in emerging markets, the business models currently employed,

10

The business model is exemplarily executed for the city of Tiruvannamalai, India but is designed in
such a way that the model is potentially transferable to other cities in India and emerging markets.
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and the challenges and opportunities faced by water utilities, and to examine the
socioeconomic, political, and environmental aspects of water supply.
Furthermore, it is necessary to critically evaluate the possible impact the proposed
business model could have on a city’s water supply and its water consumers. This is
particularly true regarding water tariffs, because they are generally the main source of
revenue for water utilities and the main point of controversy in public debates. The
analysis and evaluation of the assessed literature and existing business models creates
a theoretical framework, enabling the author and the reader to understand the
economics of water supply and the underlying components of business models in the
water sector.
To facilitate the literature review, empirical data was collected from the water utility
in Tiruvannamalai and analysed (see Subchapter 1.3). Additionally, semi-structured,
in-depth interviews were held with water experts from Tiruvannamalai, the Anna
University, Chennai, the Institute of Engineering and Environmental Management
(IEEM), Witten, as well as other renowned water experts.
Research Scope:
Since not all countries worldwide can be analysed in this thesis, a strategic choice of a
few representative industrialised countries and emerging markets was made with a
strong focus on the case study in Tiruvannamalai (a city that is representative of small
and medium-sized cities in India) that is discussed in Chapter 5. Emerging markets
were chosen because they generally feature conditions and regulations external to the
utility that are in theory generally sufficient to allow for good utility performance (see
e.g. Zetland and Gasson, 2013; Gasson et al., 2019). Since there are quite a few
differences in the water supply challenges in small and medium-sized cities compared
to larger cities (see Haider et al., 2014), the study’s results are mainly representative
for small to medium-sized cities.
Furthermore, because the business model is to some extent developed based on the
analysis of the local data, regulations, and realities in the region in which the case
study takes place, it cannot and will not reflect the local regulations, laws, or current
political situation for all the regions in emerging markets. The incorporation of
national and local policies and political realities can be crucial and should not be
9

ignored. Nevertheless, these are not firmly incorporated in the developed business
model, because policies change constantly and differ widely between regions and
countries. The aim is instead to develop the business model in a manner that allows
for adjustments in order to reflect the economic, social, and political realities of the
target area. How the model can specifically be implemented always depends on the
local conditions.
Moreover, this thesis does not focus on ecological (i.e., sustainable use of water
resources) or specific organisational aspects of water utilities or on capacity building
measures for water utilities in emerging markets. Such aspects are important but are
very different areas of research in themselves.
1.3. The Need for and Value of This Research
As addressed in the background subchapter, business models for water utilities in
emerging markets could play an integral part in not only addressing but also solving
many of the current challenges of supplying affordable, safe, and reliable water to the
populations in those markets. This subchapter briefly highlights the current status quo
of research related to the business model, identifies gaps, and shows why and how the
research for this dissertation will add value to future scientific and public debates.
Further, it will help to reduce the current gap in the research and improve the
understanding of the importance of suitable business models for water utilities in
emerging markets.
Inadequate water supply, its consequences for emerging markets and their population,
and technical and supply side-oriented strategies to improve water supply have been
prominent topics of academic and public debate for centuries. Even though the
economic side of water supply did not formerly receive much attention in scientific
research (because water was predominantly seen as a social good for most of the 19th
and 20th centuries (Rogers et al., 2002) and increasing water supply was deemed to be
a purely technical challenge), debates about how to secure or increase a safe and
reliable supply of water often already included the question of how to fund
investments in water supply. In the past, water services and investments in emerging
countries were mostly financed by government grants and loans (multilateral,
bilateral, and national), donations, and other philanthropic contributions, and water
prices did not reflect the actual costs of water (see e.g. Gebauer and Saul, 2014).
10

After water was defined as an economic and social good at the International
Conference on Water and Environment held in Dublin, Ireland in January 1992, the
on-going academic, political, and public debate about if and how potable water should
be priced since it is a limited and valuable commodity – even though it is a
prerequisite for life and a basic human right – increased significantly (Briscoe 1997;
Gleick et al., 2002; UN, 2003; Whittington et al., 2009; TERI, 2010). In retrospect,
this extended definition of water as an economic and social good was a turning point
for the academic consensus on pricing water according to its production and
distribution costs by using market-based approaches. It prompted the consensus to
slowly shift from a highly sceptical standpoint in regard to pricing water in relation to
the cost of supplying it before and up to the early 1990s to a generally more endorsing
perspective (see e.g. Rogers et al., 2002 and Bithas, 2008; for more details, see the
literature review in Chapter 2).
However, while there has been a theoretical academic consensus for some years (e.g.,
Ewringmann, 2006; Aggarwal et al., 2013; EEA, 2013; Wichelns, 2013; Zetland and
Gasson, 2013) that water prices need to cover at least the operating expenses of
production and supply, the importance of sustainable business models for water
utilities, which would enable a utility to reduce and recover their expenses, is still not
recognised by the public to the extent the author believes it should be. A common
misconception is that since the United Nations General Assembly declared water a
human right through Resolution A/RES/64/ in 2010, it should be free of charge even
though the resolution specifically states that water should be affordable, not free (UN,
2010; Carter, 2014). This is why one objective of this dissertation is to research and
demonstrate how much of an impact the water utility’s business model can have in
providing affordable and safe water.
Outside of academia, the public and political understanding of the importance and
benefits of pricing water according to its real costs is still insufficient; hence, there is
little support of establishing efficient business models that would incorporate tariffs
that take the real cost of water supply into account. Thus, the vast majority of water
utilities in emerging markets are far away from achieving or even pursuing the goal of
being financially self-sufficient and need to be heavily subsidised (see e.g. Briscoe
and Malik, 2006; Nauges and Whittington 2010; Tiwari and Gulati, 2011; Zetland and
Gasson, 2013).
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Despite the investments and subsidies by governments and donor banks as well as the
introduction of numerous policies to improve water supply in light of the already
apparent dramatic consequences of inadequate supply (see Subchapter 2.6), water
utilities in emerging economies still consistently fail to provide safe and reliable water
(see e.g. Gleick et al., 2002; Lee and Schwab, 2005; Kayser et al., 2015) and thus fall
short of meeting the populations’ growing water needs. One reason for this is that
most utilities still lack appropriate business models to overcome the complex
challenges caused by fast-growing demand and deteriorating infrastructure (Mugabi et
al., 2007).
Considering the importance of finding scalable and tested solutions to effectively
advance water supply in emerging markets by developing business models that help to
improve the hitherto consistently poor performance of water utilities, this should have
been a high-priority topic for past and current research, but it has not been. There are
only a few studies and little empirical evidence of the impact of innovative and/or
sustainable business models in the water sector on water supply (e.g., Gebauer and
Saul, 2014). It is important to note here that there have been many studies conducted
on specific areas related to the business models of water utilities. Table 1 provides a
broad and exemplary overview of these areas.
Table 1: Research Areas Related to Business Models in the Water Sector

Topic
Assessing the utility’s performance and
challenges in supplying water
Continuous water supply: economic and social
advantages
Economics of water reuse
Household water demand in developing
countries
Performance indicators for water supply
services
Political and economic regulations
Price elasticity of water
Privatisation of water supply
Rationale for cost-recovering tariffs
Relationship between tariffs and sustainability
as well as efficiency and equity
Sustainable level of leakage
Sustainable water finance
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Research by
Yinusa and When, 2016
Rudolph, 2011a; Rouse, 2013; Kumpel and
Nelson, 2013
Rudolph, 2013
Nauges and Whittington, 2010
Haider et al., 2014
For India: Gessler et al., 2008; TERI, 2010
Zetland and Gasson, 2013
Gleick et al., 2002; Rudolph and Harbach,
2007; TERI, 2010
EEA, 2013; Aggarwal et al., 2013
Rogers et al., 2002; Wichelns, 2013
Rudolph, 2008; Prein, 2015
Rudolph, 2016a; GIZ-OECD (2018)

Pinto and Marques, 2015; Rudolph et al.,
2015
Schouten and Halim, 2010;
Barde and Lehmann, 2014

Tariff structures
Water loss reduction strategies
Water tariffs and their impacts on the
consumer as well as the utility

Smets, 2009; Dhanasekaran and Ganesan,
2012; Cromwell et al., 2018

Willingness and affordability to pay

However, there has been little research conducted that links the findings regarding
these specific economic aspects of water supply and uses them as a basis to design
appropriate and sustainable business models for water utilities in emerging markets
even though there is increasing recognition that sustainable and adequate business
models are crucial to improving water supply (Bruinette and Claassens, 2016; SousaZomer et al., 2018).
1.4. Case Study: Tiruvannamalai, India
India was chosen as a suitable country for the research project and case study because
it represents a particularly interesting and challenging environment. Despite vast
natural water resources and high annual precipitation, rapid population and economic
growth has caused a severe water shortage (Bhattacharyya et al., 2015) that cannot be
solved by simply attempting to increase water supply ad infinitum; rather, the problem
requires intelligent demand management and a reduction of water wastage and
leakages (see e.g. Briscoe and Malik, 2006; Narender, 2013).
Since most research and case studies on water supply in emerging markets have
focused on large cities and metropolises in emerging markets such as Beijing, China
(Fu et al., 2018), Manila, the Philippines (e.g., Hoque and Wichelns, 2013), Jakarta,
Indonesia (Halim, 2010), New Delhi, India (e.g., TERI, 2010), and Chennai, India
(Srinivasan et al., 2010), the research design for the research project and case study of
Tiruvannamalai focuses on medium-sized cities and their utilities, which face
different challenges than their larger counterparts do (Haider et al., 2014; Noiva et al.,
2016).
The city of Tiruvannamalai in the state of Tamil Nadu was chosen as a suitable
medium-sized city for the WaLUE project that began in June 2013 based on the
results of the research project ‘UWI India’. During the course of the UWI India
research project, numerous cities in Tamil Nadu were visited. After a ‘Fact-Finding
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Mission’ together with KfW Bank in 2011, the decision was made to choose
Tiruvannamalai as the ideal candidate 11 for the WaLUE Project (2013–2018).
The WaLUE project is an Indo-German research project under the CLIENT
Programme of the German Federal Ministry of Education and Research (BMBF,
FKZ: 02WCL1300A-F) that was developed in close cooperation and coordination
with KfW Bank. The WaLUE project’s main objective was to deliver an overall
solution concept for water loss reduction adapted to the situation of the Indian water
supply sector and exemplarily executed for the municipality of Tiruvannamalai. The
author of this dissertation works as an economist and project manager for the IEEM
gGmbH and was inter alia responsible for the development of a business model that
focussed on water loss reduction measures and their effects.
The city of Tiruvannamalai is located in the southern Indian state of Tamil Nadu,
approximately 185 kilometres southwest of the capital city Chennai (see Figure 2).

Figure 2: Location of Tiruvannamalai

With a population of 144,683 in 2011 (Census, 2011) and approximately 150,000
currently as per city records, Tiruvannamalai is considered a medium-sized city. In
India, every town with a population of 100,000 or more is officially considered a
city. 12

11

Tiruvannamalai’s infrastructure and size and the support by the local authorities were the main
factors in this decision.
12
See www.censusindia.gov.in/metadata/metadata.htm#2c.
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Tiruvannamalai’s main source of water is the Then Pennaiyar River at the Sathanur
Dam 23.5 kilometres southwest of the city. According to a report by SPT Consultancy
Services (2010), roughly 17,500 cbm of water per day is treated at the water treatment
plant (WTP) located close to the water outlet. The treated water is pumped to the
city’s three pumping stations while approximately 2,000 cbm are supplied to villages
that are along the route. Due to losses in the transmission pipe, approximately 12,800
cbm per day is available for distribution within the city. Tiruvannamalai’s second
source of water is bore wells located at the Samudram Eri Lake on the western
outskirts of the city, which have varying levels of supply (roughly 2,000 cbm a day).
The water is supplied to the population either via elevated storage tanks or directly by
pumps. Especially in the areas supplied by elevated storage tanks, there is not enough
water pressure.
Despite being located in a region with rich and relatively clean – and hence
comparatively inexpensive – water resources, Tiruvannamalai is not able to provide
continuous water supply to its inhabitants; instead, the city has to rely on an irregular,
intermittent supply of a few hours per day. The main reasons for this are a
deteriorating water supply infrastructure, high water losses, a constantly increasing
population, economic development, and an unsuitable business model with highly
subsidised water prices. This inapt business model does not allow for the necessary
investments and suitable O&M, nor does it advocate for sensible use of the water
supplied to its customers. Consequently, the water supply in Tiruvannamalai is
irregular, sometimes contaminated, and suffers from avoidable leakages and water
wastage.
All of this causes high coping costs for the population including the installation of
rooftop tanks to store the water, booster pumps to achieve higher flow rates to the
household, and the purchase of bottled water due to (perceived and real)
contamination of the supplied water. While the supplied water itself is inexpensive
and offered at a flat-rate tariff, it is often wasted.
The water supply situation in Tiruvannamalai as depicted above is representative of
most cities and towns in India 13 despite unevenly distributed water resources
13

Even though annual rainfall, groundwater, and surface water resources are not uniformly distributed
and demonstrate considerable spatial variations, scarce water resources are rarely the main reason but
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throughout India. At present, no town or city in India is able to provide
citywide/townwide continuous water supply, with most cities receiving water for only
4–5 hours per day (Tiwari and Gulati, 2011; The World Bank 2014; The Source,
2016).
For the development of the business model, eight audited annual accounts (from
2008/09 to the latest audited accounts from 2015/16) as well as numerous other
documents relating to the financial situation (loan sheets, tariff rates, etc.) were
extensively studied, analysed, and discussed with the responsible staff.
The semi-structured, in-depth expert interviews held during the conducted case study
allowed the author access to expert knowledge of water supply in emerging markets
(with a focus on India) to first discuss the results from the case study and literature
review with these experts, including the commissioner and municipal manager in
charge of water supply in Tiruvannamalai, and to gain a deeper understanding of the
official and unofficial policies that have shaped the Indian water sector. Conducting
these interviews allowed for a critical evaluation of some of the findings by experts in
that field, which is incorporated into this dissertation and led to more robust and thus
reliable data. The case study, the conducted interviews, and the development of a
business model for Tiruvannamalai are discussed in more detail in Chapters 5 and 7.
Moreover, the case study serves to critically evaluate the literature review’s findings
by comparing them to actual practice. Additionally, primary data is collected that is in
turn analysed, discussed, and once again compared to the literature review’s findings.
This approach allows for a potentially more critical analysis of the findings in terms
of their validity for a medium-sized city in India.
1.5. The Structure of the Thesis
Chapter 1 introduces the topic of this dissertation. It frames the thesis by providing
background information and identifying and discussing the research aim, objective,
and scope of the research area. It serves to define the focus of this research and to
emphasise the need for and value of research in that particular area. The chapter
further discusses the case study in India and outlines the structure of this dissertation.

rather one of many reasons for the intermittent and often poor water supply in India (see e.g. Briscoe
and Malik, 2006).
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Chapter 2 reviews the current state of scientific research on the role of water as well
as business models for water utilities with a focus on emerging markets, and India in
particular.
Chapter 3 establishes the theoretical framework. This is achieved by examining
constructs, propositions, and conclusions from previous case study research and
literature. Key constructs, propositions, and conclusions concerning business models
are discussed and analysed.
Chapter 4 explains and justifies the research approach that was chosen after the
literature review. The chosen research method enables this dissertation to create
meaningful results and add to the scientific understanding of the chosen research
topic.
Chapter 5 summarises and examines the case study conducted in Tiruvannamalai,
India, all the data collected, and the expert interviews. It interprets the findings and
compares and contrasts them to the literature review.
In order to empirically examine Research Questions 2, 3, and 4, nine semi-structured
expert interviews were conducted. Chapter 6 provides an overview of the sampling
techniques employed and how the interviews were analysed using open, axial, and
selective coding. The results are then compared and contrasted with the literature
review and case study’s findings.
In Chapter 7, based on the findings in the literature analysis, the case study, and
insights from the conducted interviews, a business model is developed.
Chapter 8 summarises the findings and conclusions of the previous chapters. It
discusses and evaluates the research quality and provides recommendations based on
the findings of this thesis. The chapter further identifies the limitations of this study
and outlines theoretical and practical implications as well as how much of the findings
can be transferred to other cities in India and other emerging markets.
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2. Literature Review
The experience of the urban water sector is clear and well-documented – the poor
are much better off when water is managed as an economic good (Briscoe, 1997,
p. 161).
2.1. Introduction
The literature analysis enables the readers to understand this controversial quote in
which Briscoe (1997) argues against the popular opinion that water should primarily
be seen as a social good and subsidising water is the best method to help the poor.
As a first step, and in line with Research Objective 1, the first part of the literature
review familiarises the reader with the terminology, briefly outlines and discusses the
crucial role water plays in society, and illustrates how this influences the water
utility’s responsibility in providing water as well as their business models. This
provides the reader with the conceptual and theoretical basics (e.g., water as a social
and economic good, water demand and supply principles, and causes and
consequences of inadequate water supply). These basics are essential in order to
understand the environment that led to the current state of water supply in emerging
markets, as described in the introduction’s background subchapter.
The literature review identifies and discusses the transition from water as a good that
was predominantly seen and classified as a social good in the recent past to water as a
social and economic good. Moreover, it discusses the shift in paradigm from a
primarily supply-side water management approach in the past to a broader and more
holistic approach that includes and focuses on demand management. This enables the
reader to understand the numerous challenges and the complexity of creating a
business model that enables a water utility to provide the best service while balancing
the most common objectives for water tariffs (sustainability, equity, efficiency, and
affordability).
The literature review then achieves Research Objective 2 by critically analysing and
evaluating the current literature on business models and creating a theoretical
framework. Specifically, it provides an overview and analysis of the business models
and pricing policies used in industrial countries and emerging markets and critically
analyses how the pricing policies were and are implemented using different tariff
18

structures. To do so, the literature review discusses the different tariff objectives, their
necessity, and their role in financing the utility and further evaluates different tariff
types and structures and their advantages and disadvantages. Furthermore, the second
part of the literature review provides a rationale for cost-covering tariffs in emerging
markets.
2.2. Terminology
2.2.1. Social and Economic Goods
The classification and recognition of water as either a purely social good or a social
and economic good has had and still has a significant impact on how water resources
are seen and treated by water utilities, politicians, and the public. In order to recognise
and understand the consequences of this classification (which is discussed in
Subchapter 2.3.3), it is necessary to define both terms and clarify the underlying
economic principles. This is of particular importance since there has been and still is a
lot of confusion among non-economists regarding what precisely these terms mean
(Rogers et al., 1998; McNeill, 1998; Savenije and Hoekstra, 2009).
A social or common good 14 is generally defined as a good that benefits society at
large (Lee, 2013). Water, as a prerequisite for all life, is consequently classified as a
social good. This classification is often used as an argument to imply or justify that
water should be provided (almost) free of charge to all, or at least to the very poor
(e.g., Briscoe, 1997; Rogers et al., 2002; TERI, 2010). In economics, a social good is
commonly defined as a good that is rivalrous and non-excludable (Deneulin and
Townsend, 2007). ‘Rivalrous’ refers to the fact that the consumption (or pollution of
the good) by one user has negative impacts (externalities) on other users. In the case
of water, less water is available after one user group uses it, or additional treatment is
required due to pollution from another user group. The term ‘non-excludable’ is used
for social goods such as water where it is practically impossible to prevent users from
gaining access and exploiting the good regardless of whether they have paid for the
access or not. This is true for almost all potable water sources including groundwater,
lakes, and rivers.
14

The term ‘social good’ can be used interchangeably with the term ‘common good’. While the term
‘common good’ is more predominant in economic literature, the term ‘social good’ is usually used in
publications related to water supply, which is why the term ‘social good’ is used throughout this
dissertation instead of common good.
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An economic good is simply defined as a ‘product or service which can command a
price when sold’ (Stevenson, 2011, p. 557). An economic good supplied by any entity
can and will command a price as long as it provides value to the consumer and is not
naturally available in abundant supply. Since supplying potable water is a service,
with clean water being the product that provides value for the customer, a price can be
commanded. Using a market-based approach, the supplier should and will (in theory)
charge a price that in the long run at least covers his or her full supply cost (i.e.,
capital charges and O&M costs).
Since arguments for water pricing are closely linked to the classification of water as
an economic good, it should be noted that the term ‘economic good’ also implies that
water needs to be utilised to its maximum potential in a broader socioeconomic
context, which means making decisions about the optimum use and allocation of
water while considering its economic value and affordability to the poor (i.e., their
ability to pay) (Savenije and Hoekstra, 2009).
2.2.2. Sustainable Business Model
Even though the term ‘sustainable business model’ has been widely used in academic
publications and debates as well as in popular literature during the last two decades, in
most case the term is not defined clearly, if at all, and the definitions differ widely,
with more uniform approaches only established in the recent past in studies by Boons
and Lüdeke-Freund (2013) as well as Bocken et al. (2014). Since the more recent
approaches focus on environmental sustainability, however, they are not suitable for
this dissertation. In order to develop a precise and appropriate definition for this
dissertation that focuses on financial sustainability, defining the terms ‘sustainable’
and ‘business model’ separately as a first step proved to be of great help.
While there are numerous varying definitions for the terms ‘sustainable’ and
‘sustainability’ used in economic and water supply-related literature, the majority of
the definitions originated from the definition of the broader term ‘sustainable
development’ provided by the World Commission on Environment and Development
in 1987:
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Sustainable development is development that meets the needs of the present
without compromising the ability of future generations to meet their own
needs (WCED, 1987, p. 8).
This definition, while popular and regarded as the standard definition (Kates et al.,
2005), has often been criticised (e.g., Mebratu, 1998). The main point of critique is
that the definition is vague and the needs of the future generations are not defined.
Consequently, a lot of definitions of the term ‘sustainable business models’ that are
based on the definition by the WCED also remain vague.
Since the essence of the term ‘sustainable’ can be summarised as ‘something that can
be maintained over a long period of time’, the following definition is more in line
with the focus of this thesis:
Sustainability is the ability to continue a defined behaviour indefinitely (UK
AID DIRECT, 2016, p. 1).
Viewed in the context of economics, this definition is rephrased for the purpose of this
dissertation by the author as follows:
Sustainability is the ability to maintain the capability to produce a product or
provide a service indefinitely.
Sustainability is often described in three dimensions: social sustainability, ecological
sustainability, and economic sustainability (see e.g. Rudolph, 1980; UK AID
DIRECT, 2016). If one of these dimensions fails, it is practically impossible to
achieve sustainability in general, because the three dimensions are closely interlinked.
Liebig’s law of the minimum 15 provides a suitable analogy to explain the
interdependence of the three dimensions. The minimum law or Liebig’s law, originally
theorised by Carl Sprengel (1828) and popularised by Justus von Liebig (1840), states
that the growth of plants is limited not by the total nutrients available, but by the
scarcest nutrient available as the limiting factor.

15

In Germany, Liebig’s law is often referred to as the ‘Fassdauben principle’. In their publication,
Whitson and Walster (1912) used an illustration devised by Dr Dobeneck to explain the principle. The
illustration showed a barrel with staves [Fassdauben] of unequal length. Just as the plant’s growth is
limited by the nutrient in shortest supply, the barrel’s capacity to store water is limited by the shortest
stave.
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For water, this principle can be illustrated with the ‘vicious cycle’ (see Figure 1).
Water utilities with insufficient budgets and a corresponding lack of maintenance
have high leakages, and their customers are not served optimally, with the poor
usually suffering the most (see Subchapter 3.5). In this case, the lack of economic
sustainability leads to social injustice and unsustainable water losses and wastages.
Without economic/financial sustainability, it is almost impossible to provide services
such as water supply or wastewater treatment efficiently and effectively (see e.g.
Anstey, 2013; Zetland and Gasson, 2013).
The focus of this dissertation lies on the water utility’s financial sustainability, not on
the sustainable use of water resources. However, most scholars, as well as the author
of this paper, argue that achieving financial sustainability (e.g., pricing water
according to its actual full supply costs or its value) and achieving sustainable use of
water are not two contradicting goals that require trade-offs; rather, in most cases they
actually mutually reinforce each other (e.g., by reducing water consumption and
wastage) (see e.g. Ragupathi and Foster, 2002; TERI, 2010; Aggarwal et al., 2013). In
fact, the proper management of water as a resource is seen as ‘the sine qua non of
sustainability’ (Schuster-Wallace and Sandford, 2015, p. 13). As stated in a study by
Zetland and Gasson (2013), excess demand is the main threat to a sustainable water
service, and while there are instances where the demand is greater than the naturally
available supply, in most cases, a business model that includes demand management
by water prices and water loss reduction can achieve sustainable use of the resource.
There is no generally accepted standard definition of the term ‘business model’
(Shafer et al., 2005; Zott et al., 2011; El Sawy and Pareira, 2013; Andreini and
Bettinelli, 2017). While the term itself is not new (see Drucker, 1955), it has only
recently (since the 1990s) become popular and attracted the interest of scholars since
it is frequently used to describe how internet-based businesses are able to generate
revenue and profits despite not adhering to existing business models, such as by
providing free services for their customers (Boons et al., 2013).
According to Gebauer et al. (2014, p. 2), a business model should be seen as an
‘overarching concept, which assembles the different components that constitute an
organization as a whole’. This statement with its focus on the architectural
conceptualisation of business models or a variation of this statement can be found in
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numerous definitions (see e.g. Timmers 1998; Winter and Szulanski, 2001; Morris et
al., 2005; Georg and Bock, 2011; Zott et al., 2011; Joyce and Paquin, 2016). For
example, for Boons and Leudeke-Freund (2013, p. 10) a business model concept
consists of a minimum of (i) a value proposition, (ii) a supply chain (i.e., how are
upstream relationships with suppliers and downstream relationships with the customer
structured and managed?), and (iii) a revenue model that distributes the costs and
benefits from (i) and (ii) across the stakeholders. Osterwalder and Pigneur (2010)
share a similar view in their concept of business models, which consists of a series of
elements: value proposition, activities, resources, partners, distribution channels,
costs, and a revenue model.
However, as stated in the scope of this dissertation (see Subchapter 1.2), the emphasis
in this thesis lies on all the finance-related aspects of business models and only
touches on some areas like organisational structure. This is why the following
definition of a business model is used in this dissertation:
A business model reflects and represents the core purpose of the organisation.
It incorporates and enables strategic choices to achieve its purpose and create
value. It should, therefore, focus on the customer, customer value proposition,
value delivery method and economic logic that support the delivery of value to
the customer at an appropriate cost (based on Magretta, 2002 and Shafer et al.,
2005).
As emphasised by Shafer et al. (2005), the term ‘business’ in the concept of business
models applies not only to for-profit organisations but to all organisations, including
organisations like water utilities that strive to maximise the benefits for society at
large. Therefore, in this dissertation a sustainable business model consists of an
overarching financial concept and strategy for the different components that constitute
a water utility that are designed to enable the utility to serve its core purpose of
efficiently and reliably supplying safe and affordable water to its customers
indefinitely. A sustainable business model in that sense is also a ‘bankable’ business
model, because it makes the utility eligible for loans from institutional lenders (this is
achieved by proving the capacity to repay the loan by reducing unnecessary costs,
creating sufficient and secure future cash flows, and providing the necessary
transparency etc. and the value of the investment).
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Sustainable business models for water utilities require an in-depth understanding of
the water sector and its complexities, because water is not simply a common good but
a prerequisite for life and society.
2.3. Water in Society
This subchapter briefly outlines and discusses the significance of water for societies,
the value of water, how the water sector developed, and the importance of business
models in order to successfully finance water supply infrastructure. Furthermore, the
specific value of water and its role as a social and economic good is examined. This is
essential because this knowledge is a prerequisite to understanding the importance of
water supply and the conflicting objectives of water utilities.
2.3.1. Role and Value of Water
The role of water in any society can almost not be overstated. Water is the foundation
for development, health, stability, and prosperity and is a human right as well as a
commodity (Schuster-Wallace and Sandford, 2015). It is a prerequisite for life, crucial
for all economic sectors, and in most instances, a non-substitutable good. Hence,
achieving basic water security has been a priority since the origins of human society
and throughout history has been a source of dispute and conflict between users (Grey
and Sadoff, 2006). While the specific linkages between water and society, including
the economy, highly depend on each nation’s development stage and linked to that the
water demands of priority sectors of the economy (Schuster-Wallace and Sandford,
2015), the supply of potable, reliable, and affordable water to the general public,
including industries and agriculture, is universally considered one of the most crucial
factors to enhance the economic productivity of a society (see e.g. Briscoe and Malik,
2006; Dhanasekaran and Ganesan, 2012).
The general economic welfare effects of secure and reliable water supply are
consequently substantial. For instance, a study by Bhatia et al. (2006), which
developed optimisation models for all river basins in Tamil Nadu and assessed the
economic value of water for agricultural, domestic, and industrial use, found that
adopting a flexible allocation policy (using demand-side approaches) would result in a
20% higher state income alongside 15% less overall water used in 2020. The same is
true for the United States, where just closing the gap of roughly 10.5 billion USD per
annum (p.a.) in public water infrastructure investments in the next 10 years from 2016
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to 2025 will save approximately 500,000 jobs by 2025 and avoid a 508 billion USD
reduction in GDP as stated in a recent report by the American Society of Civil
Engineers (ASCE, 2016).
However, the specific value of water differs everywhere and is dynamic because it is
defined by how it is used, timing, quality, reliability, and place (see e.g. Rogers et al.,
1998; Meinzen-Dick and Appasamy, 2002). For example, agricultural water use is
generally seen as providing lower value per litre than urban water use. Timing and
quality are crucial because the value of water for industrial production or farming
diminishes once water cannot be supplied at the correct time and with the required
quality, such as in a crucial industrial process or in the case of farming during the dry
season or droughts when the crops need irrigation the most. The same is true for
reliability: if the water supply and water quality are not reliable, the water’s value is
reduced since customers are forced to either pump, store, or treat the water
themselves, which generates high coping costs. Moreover, since water is a good that
is difficult and thus very expensive to transport, the location of the water in relation to
the users is crucial in determining its value. The value of water from a distant source
is consequently almost non-existent for the consumers.
2.3.2. Water Sector
A nation’s water resources and its ability to supply (potable) water where it is needed
are some of its vital assets (Kumar et al., 2005). However, supplying water and
building and maintaining the necessary infrastructure are a huge societal enterprise
(Whittington et al., 2009). For both industrialised countries and emerging markets,
water supply (and sanitation) often account for a significant percentage or even the
main share of public sector assets (Weber et al., 2016).
Since the water sector is an exceptionally capital-intensive sector that offers
substantial economies of scale and involves strict and complex regulations, it is
mostly characterised or used as an example of a natural monopoly 16 (Varian, 1999;
Garcia and Thomas, 2001; Banovec and Domadenik, 2018). In the case of water
supply, the costs of two competing water networks built next to each other would be
16

‘A natural monopoly exists in a particular market if a single firm can serve that market at lower cost
than any combination of two or more firms’ (OECD Glossary of Statistical Terms, 2013). One risk of
natural monopolies is a suboptimal allocation of resources (see e.g. Fritsch et al., 1993), as is often the
case with water supply.
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too high, and neither of the competitors would be able to recover their costs.
However, it should be noted that some economists have argued against the existence
of natural monopolies, which is a term and theory coined decades after ‘natural’
government monopolies had been formed (e.g., the monopoly for water supply had
already been established by regulations and protectionism before it was deemed a
natural monopoly) (see DiLorenzo, 1996). These scholars’ main argument is that
competition is a permanent and immanent economic process that also applies to largescale investments with high economies of scale (e.g., water supply) and prevents
permanent monopolies unless monopoly-creating government regulations are in place.
Regardless of the discussion of how monopolies form, the water market is and has
always been highly regularised and restrictive and favours monopoly service
providers. It is therefore often described as a market in which competition and
transparency (especially in emerging markets such as India) have been almost entirely
absent (Briscoe and Malik, 2006). Nevertheless, competition matters, and it is
possible to create substantial competition when it comes to designing and building the
initial water supply infrastructure or operating the existing water supply infrastructure
using franchising models, public-private partnerships, or private companies
(DiLorenzo, 1996; Briscoe and Malik, 2006; Rudolph, 2007; Gessler et al., 2008;
Harbach, 2012; Rudolph, 2016a).
The water sector is not only capital-intensive, but the infrastructure’s life cycle can
reach 75 to 100 years and depreciated accordingly; therefore, detailed planning is
necessary since substantial changes after the infrastructure is built would require
disproportionally high investments. Another challenge is that the capital-intensive
water supply systems have proven to be a liability since ‘hidden’ infrastructure that is
buried underground is often not only out of sight but also out of the mind of the public
as well as officials. In the past as well as the present, this has often led to situations
where the depreciation of these buried assets was not fully taken into account and the
maintenance was not sufficient, which led to a faster depreciation of the assets and
hence a further increased deficit for the water utilities. Consequently, as stated by
Schuster-Wallace and Sandford (2015, p. 14), the ‘unmet costs of infrastructure
maintenance and replacement now pose a significant financial liability and burden on
municipalities, state governments, and ultimately, end users.’
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Since the capital needs for water supply infrastructure are very high, the financing of
the water sector is a central issue in all countries. To recover the substantial initial
investments as well as the operating expenses, water utilities usually charge water fees
and/or receive water-related taxes. In countries without clear and enforceable legal
frameworks that ensure sufficient revenue streams, major investments in water
infrastructure are lacking, and raising private capital is exceptionally difficult if not
impossible (Winpenny and Camdessus, 2003; Whittington et al., 2009, Guerrini and
Romano, 2013).
Between the second half of the 19th century and first half of the 20th century,
industrialised countries successfully invested heavily in water supply and wastewater
infrastructure as well as institutions to further facilitate economic growth (Grey and
Sadoff, 2006). Emerging markets are expected to benefit greatly from similar
investments. For example, an extensive report by the Stockholm International Water
Institute (SIWI) in collaboration with the World Health Organisation (WHO) in 2005
has provided strong evidence that the economic benefits of successfully improving
water supply and sanitation are far greater than the initial investment costs. Their costbenefit-analysis clearly demonstrates that the direct economic benefits (expenditure
on treatment of water-related diseases, coping costs, etc.) as well as the indirect
economic benefits (workdays lost due to illnesses, etc.) outweigh the investments in
water and sanitation worldwide, particularly in developing countries and emerging
markets. Their report found that for every dollar invested in water and sanitation, the
rate of return was between 3 (in more industrialised markets) and 34 (in the Eastern
Mediterranean region). Numerous institutions and scholars have consistently
published similar findings in the past decades (e.g., Hutton et al., 2007; Bhatia et al.,
2006; ASCE, 2016).
While these benefits are certainly achievable in theory, the question of why so many
efforts and investments in water supply in developing countries have either not been
as successful as advocated or have completely failed (see e.g. MacRae and
Whittington, 1988; Carter et al., 1999; Gleick et al., 2002; Rogers et al., 2002;
Whittington et al., 2009; Satterthwaite, 2016) needs to be examined, especially
because at the same time there are quite a few notable exceptions, such as Singapore
(Tortajada et al., 2013) and Manila (Rivera, 2014), who have succeeded in improving
water supply and generating huge rates of return for their economies.
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Grey and Sadoff (2006) were some of the first scholars to conclude in their analysis
that without the establishment of strong institutions, investments (and their
corresponding debt) in water supply infrastructure are significantly less likely to
improve water supply and thus economic growth and could eventually even forestall
it. Moreover, Whittington et al. (2008) have found that simple investments in water
and sanitation infrastructure in developing countries rarely actually deliver economic
benefits to (poorer) households due to serious challenges in implementing these
investments efficiently in a way that benefits the consumer.
In a similar vein, a recent GIZ-OECD (2018, p. 2) conference on financing water
supply infrastructure in developing countries and emerging markets recently
concluded that ‘finance cannot fix a business model that does not work’. Furthermore,
development finance should be careful to avoid investing in projects that provide
inefficient subsidies that create dependencies, can potentially crowd out other sources
of financing, and do not create sustainable improvements. An intensified focus should
be placed on the ‘interlinkages between financing and the broader enabling
environment’ (GIZ-OECD, 2018, p. 2), namely business models. Comprehensive
business models that include financial models are also essential for ex-post
evaluations of any investments into the system, which are now a common but rather
recent demand for donor-financed and public investments (OECD, 2018a). Thus,
emerging markets must not regard standalone infrastructure investments as a panacea
to improve water supply and economic development but must instead focus on
establishing a legal framework and developing business models for water utilities that
are actually sustainable and price water according to its costs.
Despite the potential benefits, the majority of water utilities in emerging markets lack
the funds and financing necessary to invest in water supply infrastructure and/or to
operate and maintain the infrastructure in order to provide safe drinking water for all.
The United Nations Conference on Trade and Development (UNCTAD) (2014)
estimated an annual gap of 110 billion USD to achieve the UN Sustainable
Development Goals in developing countries for the water, sanitation, and hygiene
(WASH) sector. The same is true for industrial countries: for the United States alone,
an annual funding gap for water and wastewater of more than 10 billion USD has
been identified (ASCE, 2016). The latest global estimates from Global Water
Intelligence (GWI) (2011a) indicate that the current global capital spending for water
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supply, which is roughly 173 billion USD per annum, falls short of the 211 billion
USD required just to maintain capital stock, and an additional spending of 360 billion
USD per annum is needed to bring all the water supply systems up to regulatory
standards.
Since water is such a unique and crucial resource for societies, there have been
constant and controversial discussions about how to price water or whether to price it
at all in order to finance the necessary investments (e.g., Rogers 2002; Gleick et al.,
2002; Smets, 2009; Zetland and Gasson, 2013; GIZ-OECD, 2018). Discussions about
how to price water correctly and how to implement water pricing – be it for domestic,
agricultural or industrial use – in order to finance the necessary infrastructure occur in
every country, including industrialised countries such as Spain and Ireland (e.g.,
Garcia-Rubio et al., 2015; O’Neill et al., 2018), the European Union (e.g., Hrovatin
and Bailey, 2001), and emerging markets such as India, China, and Brazil (Wang et
al., 2010; Veettil et al., 2011; Andrade Resende Filho et al., 2015).
These discussions are always greatly influenced by whether water is seen and
classified as an economic and social good or a purely social good.
2.3.3. Water as a Social and Economic Good
Historically, water was treated as an economic good across Europe and the United
States for centuries, with numerous private water vendors and companies in existence.
However, this changed in the 19th century with the ‘sanitary revolution’, in which the
importance and benefits of a regulated water and sanitation market for public health
was recognised and public ownership and management of water resources became the
norm in almost all countries worldwide except France (Rogers et al., 2002).
Since then, (potable) water has often been seen as a predominantly social good that
should be provided at subsidised prices or even free of charge in order to ensure its
affordability to all people, including the very poor. The rationale for this perspective
is based on the fundamental importance of water for life, its critical role in reducing
water-related illnesses (public health), its cultural and religious significance, and its
importance for the development of societies (Briscoe, 1997; Gleick et al., 2002;
Meinzen-Dick and Appasamy, 2002; TERI, 2010). The following quote summarises
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the reason for the resistance when it came to classifying water as an economic and
social good:
[…] water is distinctive in terms of its strong social, environmental, and
cultural values: many believe that it should not be considered an economic
good at all. A rights-based discourse has evolved on access to water as a
human right, with potentially significant cost implications. The economics of
water is also complicated by the challenge of attaching monetary values to
today’s ecosystem services and tomorrow’s natural heritage’ (Whittington et
al., 2009, p. 477).
However, in light of the shortcomings of publicly funded water programs to
significantly and efficiently increase the number of people in absolute and relative
numbers who receive safe and reliable drinking water worldwide, concerns about the
success of treating water mainly as a social good that is to be subsidised and not
supplied by private companies began to be expressed at the beginning of the 1980s, as
shown and discussed, inter alia, by Gleick et al. (2002), Merrett (2002), Rogers et al.
(2002), Whittington et al. (2009), and Satterthwaite (2016).
The debate about classifying water as an economic good reached its peak with the
following statement by the 1992 United Nations Conference on Environment and
Development in Rio de Janeiro (1992, p. 197): ‘Integrated water resources
management is based on the perception of water as an integral part of the ecosystem, a
natural resource, and a social and economic good.’ The United Nations’
acknowledgement of water as an economic and social good helped to support the shift
in paradigm. This shift in turn helped to establish the acceptance of the potential
benefits of applying economic models and theories, which include cost-recovering
water tariffs in the water sector, in order to increase the number of people supplied
with clean water more rapidly and efficiently. Furthermore, the concept of water as an
economic good received wide acceptance from water-professionals worldwide soon
afterwards (Rogers et al., 1998).
Already in 1997, the renowned water expert John Briscoe concluded that based on the
analysis of numerous case studies, ‘the poor are much better off when water is
managed as an economic good’ (Briscoe, 1997, p. 161), as stated in the opening
citation of this chapter. Since then, the possible benefits of treating water not only as a
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social good but equally as an economic good as well as the potential benefits of
privatisation in the provision of public services to ensure more market-based
approaches has not only remained a topic of debate within academic circles but has
been acknowledged by an increasing number of policymakers and multilateral and
bilateral institutions such as The World Bank (Dinar, 2000; Rogers et al., 2002).
While this shift in paradigm was deemed necessary in order to improve the
performance of the water sector and to connect more people in absolute and relative
terms to a safe and reliable water supply system, in reality in most emerging markets,
economic principles are still regularly ignored by the public, relevant authorities, and
water utilities 17 (see e.g. Dinar, 2000; Meinzen-Dick and Appasamy, 2002; Singh et
al., 2005; Teri, 2010). The main indication of this is the very low cost recovery rates
in emerging markets (see e.g. Banerjee et al. 2010; Aggarwal et al., 2013) despite the
fact that most water utilities now officially operate under political or regulatory
requirements to cover some or all operating and capital costs (see Zetland and Gasson,
2013).
Tariff structures that ignore the official and legal requirements and disregard
economic and social realities are some of the main factors that prevent water utilities
from generating the necessary revenue to invest in their supply system and in O&M
and increase the number of household connection rates. The direct result is not only
the reduced service life of the water supply infrastructure due to poor O&M, which in
itself creates substantially increased capital costs, but non-functioning demand
management since neither the value of water nor the cost of water supply is reflected
in the water price, which leads to excess demand and wastage.
The next subchapter examines how water supply and demand developed on a global
scale as well as how supply and demand differ in industrialised countries compared to
emerging markets, particularly in India.

17

With the notable exception of cities/countries such as Manila in the Philippines (see e.g. TERI, 2010)
and Singapore while it was still considered an emerging market (see e.g. Hoque and Wichelns, 2013).
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2.4. Water Supply and Demand
For the development of a sustainable business model, it is necessary to understand
how water supply and demand developed in the past and are forecasted to develop in
the future, to what extent demand and supply are interlinked, and how they can be
influenced by water utilities. Furthermore, it is crucial to carefully analyse the role of
water losses and their effects on water utilities and their business models.
2.4.1. Globally
Water in the form of oceans, which cover 71% of earth’s surface, lakes, rivers, and
underground aquifers, is considered to be one of the most widely distributed
substances in the natural environment (Du Plessis, 2017). However, 97.5% of all
water is salt water. Of the 2.5% that is fresh water, approximately 68.7 % is tied up in
the form of glaciers and permanent snow, 29.9% is stored and available as
groundwater, and only 0.26% is available from lakes and river systems (Shiklomanov,
2000). 18
The available fresh water is withdrawn, used, and/or consumed for agriculture, energy
production, and industrial uses, as well as human and ecosystem needs, ad infinitum
(Flörke et al., 2013). According to a recent FAO report (2017) and data from FAO’s
AQUASTAT database 19 on water use, agriculture accounts for roughly 70% of global
freshwater withdrawals, whereas industry accounts for 19% and domestic use for
11%. The United Nations World Water Development Report from 2018 estimates that
roughly 4,600 km³ of fresh water are currently globally withdrawn every year, which
is a figure very close to the maximum sustainable level of global water withdrawals
(see UN Water, 2018). This number is up from less than 600 km³ per year in 1900 (as
can be seen in Figure 3 (FAO-AQUASTAT, 2010), which illustrates the increase of
water withdrawals for agriculture, industry, and domestic use over the last century.

18
19

The unaccounted for 1.14 % of fresh water consists of water in the soil, swamp water, etc.
http://www.fao.org/nr/water/aquastat/water_use/index.stm
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Figure 3: Development of Global Water Withdrawals Over the Last Century

In the last century, water consumption has increased at almost twice the rate of
population growth, and the total global freshwater withdrawal is predicted to rise even
more in the future (see FAO, 2017). An extensive report by Burek et al. (2016)
concluded that by 2050 global withdrawal will have further increased by 20 to 30% to
anywhere between 5,500 and 6,000 km3 per year.
As confirmed by a study of Alcamo et al. (2007), which has computed and analysed
the impacts of socioeconomic driving forces on future water stress, using the Water –
Global Assessment and Prognosis (WaterGAP) model, the main cause of increasing
water stress is growing water withdrawals. While agricultural and industrial water
consumption were the main drivers in the past, domestic water consumption is now
the fastest growing user group (Flörke et al., 2013).
The domestic demand has increased partly due to the general population growth but is
more directly linked to the income growth and the increased standard of living
associated with it. The positive correlation between water use and income levels has
been discussed and conclusively shown in several studies (e.g., Agthe and Billings,
1987; Meinzen-Dick and Appasamy, 2002; Nauges and Whittington, 2010). As the
average income increases from low levels, water use increases substantially per capita
as consumers gradually adopt a more water-intensive lifestyle before the consumption
stabilises and at some point declines again, as has been demonstrated in an extensive
analysis of domestic structural water use intensities for 50 individual countries by
Flörke et al. (2013). The strongest increase of water demand occurs in emerging
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countries (UN WATER, 2018), whereas industrialised countries with cost-covering
water tariffs (e.g., Germany) generally have a stable or at times even decreasing
demand (EEA, 2018).
While water consumption has increased substantially during the past century,
numerous cities have continuously supplied water to their populations at no cost at all
or at heavily subsidised prices, because water was seen as an abundant and relatively
inexpensive resource to be used to increase economic productivity and satisfy the
population (Rogers et al., 2010). Especially in industrialised countries but also in
emerging economies, a technology-driven focus on enhancing supply prevailed until
the 1970s, the 1980s, or sometimes the 1990s (see e.g. Allan, 2003).
The shift from the old paradigm of water manager, policymakers, and scholars in
addressing the challenge of water scarcity through the means of building large-scale
dams, pipelines, and desalination plants, and hence directly increasing the supply of
water, to a new paradigm of regulating the demand by improving resource allocation,
pricing water, and increasing water use efficiency (e.g., reducing leakages) was driven
by a number of factors that are discussed in detail by Gleick et al. (2002), Merrett
(2002), Srinivasan et al. (2010), and García-Rubio et al. (2015) and are summarised as
follows:
1. The growing environmental movement in the 1970s and 1980s that strived to
minimise damages to the environment and save resources and that proclaimed
the limits of growth, as most notably done by the Club of Rome (Meadows et
al., 1972).
2. The significant increase in the cost of water supply due to the reduced
availability of clean surface and groundwater in most areas of the world while
the demand for water continued to rise (FAO-AQUASTAT, 2010; Flörke et
al., 2013).
3. The poor financial situation of most water utilities and their failure to provide
sufficient and safe water to the population in many low- and mid-income
countries (Nickson, 1997).
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4. The classification of water as an economic (as well as social) good, which
allowed demand-side approaches using water pricing as a key tool. Pricing
water is considered essential to demand-side approaches and regarded as the
most efficient way to utilise water close to its optimal value as well as to
reduce water wastage and leakage (Aggarwal et al., 2013).
5. The development and adaptation of policies and regulations that focus on and
prioritise demand management and water loss reduction (Hoque and Wichelns,
2013; Garcia-Rubio et al., 2015).
However, this shift in paradigm had different impacts on industrial countries and
emerging markets as is shown, inter alia, in the next subchapters.
2.4.2. Industrial Countries and Emerging Markets
Emerging markets and industrialised countries differ greatly when it comes to water
demand. They also differ in their means of water supply as well as in the adoption of
demand-side approaches.
Water Supply
In industrialised countries, water supply (and wastewater treatment) generally
involves centralised water supply (as well as centralised wastewater treatment plants)
in combination with comprehensive pipe networks and pumping stations to distribute
the water and collect the wastewater (Whittington et al., 2009). Industrialised
countries began to invest significantly in centralised water supply and wastewater
treatment infrastructure between the second half of the 19th century and the first half
of the 20th century (Grey and Sadoff, 2006) to meet the growing demand for water
supply and wastewater treatment. While there are considerable differences in the
quality of water supply and wastewater treatment in industrialised countries (see e.g.
Bain et al., 2014; Malik et al., 2015), the overall quality is comparatively high and the
adopted centralised system had and has the advantage of a reliable supply 24 hours
per day, 7 days per week (24/7) and major economies of scale and cost efficiency.
Figure 4 (Wenban-Smith, 2009, p. 86) and Figure 5 (Pannirselvam and Navaneetha
Gopalakrishnan, 2015, p. 4) illustrate the economies of scale in distributing water in
Great Britain and treating wastewater in India.
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Figure 4: Water Treatment Works Average
(Unit) Costs

Figure 5: Cost-Function Graph for Sewage Treatment
Plants (STPs)

Wenban-Smith (2009) confirmed and quantified economies of scale in water
production at the plant level in his spatial analysis of the role of infrastructure in urban
agglomeration as can be seen in Figure 4, which shows a plot of average unit variable
cost (UVCP) against output (in Ml/d) for water treatment works (WTWs) in Great
Britain. Figure 5 shows the decreasing unit costs of wastewater treatment plants in
relation to their design capacity. It should be noted that the cost functions for plants
with the same treatment processes are not usually linear but rather on a diminishing
scale due to the fixed cost degression. This is acknowledged as a general correlation
and verified in many other studies, lately for industrial wastewater treatment plants
(see Hilbig et al., 2019). Despite this, due to different treatment requirements,
treatment processes, and energy costs, cost functions deduced from numerous
different plants do not always reflect the degressive cost trend.
This network infrastructure model to supply water has evolved in the United States as
well as nearly all other industrialised countries and is seen as an aspiration for most
developing countries and emerging markets (Whittington et al., 2009). In many
emerging markets, particularly in India, private consumers as well as farmers
currently have to rely more on decentralised approaches such as private boreholes,
rainwater harvesting, private water treatment, public fountains, and private water
storage tanks, because centralised systems are often either not in place or not reliable
enough to satisfy the demand (see e.g. Narender, 2013; Srinivasan et al., 2013). 20

20

This statement is not intended to imply that centralised approaches are always superior; decentralised
approaches often do have their merits as well (see e.g. Domènech, 2011 and Cherunya et al., 2015).
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Water Demand
Figure 6, compiled by FAO-Aquastat (2015), highlights the differences in water
demand by continent.

Figure 6: Water Withdrawal Ratios by Continent

As Figure 6 illustrates, the largest water user in Europe is the industrial sector at 57%,
followed by the domestic sector at 22%. In Africa and Asia, agriculture is responsible
for most of the water withdrawals at 82% and 81%, respectively.
Due to the rapid economic development and population growth, the water withdrawal
in emerging markets for food production, industry (manufacturing and services), and
domestic use has increased dramatically in the last decades. The urbanisation rate in
emerging markets has completely surpassed historical patterns in terms of scale and
speed (Seto et al., 2010). The vast majority of the growth in demand for water (as
shown in Figure 3) has consequently occurred in developing countries and emerging
markets, with China and India being the two main drivers (UN WATER, 2018),
whereas in Europe, water withdrawals have actually begun to decline due to
efficiency gains (driven by increased water and energy costs) in industrial water use,
agricultural irrigation, and domestic water supply (EEA, 2018). This can be
exemplarily illustrated by the water withdrawals for manufacturing in China and India
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compared to Japan, the USA, and the EU from 1950 to 2010 as shown in Figure 7 by
Flörke et al. (2013, p. 152).

Figure 7: Withdrawals for Manufacturing in the Last Decades in Industrialised Countries and Emerging
Markets

Since business models and pricing policies are different in industrialised countries
(see Subchapter 3.3), water is generally not as subsidised, and more efforts have been
made towards the efficient use of water and water conservation. As a result, not only
have the total water withdrawals decreased, but the total water withdrawal per capita
is now often lower than in emerging markets despite the disparity in living standards
and GDP. 21
Table 2 shows the total annual water withdrawals per capita per year according to
data compiled by FAO-Aquastat (2019).
Table 2: Total Annual Water Withdrawals per Capita (Industrialised Countries and Emerging Markets)

Emerging Markets
Industrialised Countries
Country
Water Withdrawal per Country
Water Withdrawal per
Capita in cbm p.a.
Capita in cbm p.a.
Brazil
306
Great Britain
213
China
409
Sweden
286
Russia
455
Germany
391
India
604
France
512
Thailand
845
Japan
714
Vietnam
965
Italy
790
21

With the notable exception of the USA, where water withdrawals per capita rank among the highest
worldwide (FAO-Aquastat, 2019).
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This development further underlines the importance of business models and demandside approaches for water utilities in order to reduce the high and unsustainable rates
of water withdrawal per capita in emerging markets.
2.4.3. India and the Consequence of Intermittent Water Supply
India’s primary water resources depend mainly on rainfall and glacial snowmelt in the
Himalayas (GWI, 2014a). The annual rainfall is approximately 1,170 mm with
substantial spatial variations that range from 150 mm/year to over 10,000 mm/year
(FAO - AQUASTAT, 2012). As in most emerging markets, agriculture is the largest
water user and is responsible for almost 90% of the total water withdrawals, which
equals roughly 761 km³/year. The domestic and industrial demand currently makes up
approximately 5% and 6% of the total water withdrawals, respectively. However, the
domestic and industrial demand is predicted to continuously increase at a much faster
rate within the next decades (see Kumar et al., 2005; GWI, 2014a).
As a consequence of the population growth coupled with the increasing domestic and
industrial demand, the per capita water availability in India has declined drastically in
the last decades as illustrated in Figure 8 (based on data compiled by the Central
Water Commission, 2017, p. 3).
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Figure 8: Per Capita Water Availability in India

In addition to the rapidly declining water availability per capita, and in contrast to
other emerging markets such as China, only approximately 48% of India’s urban
population even has access to piped water supply (28% of urban and rural households
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combined) compared to 95% in China (72% of urban and rural households combined)
(ADB, 2013; ADB, 2016). Furthermore, while piped supply in China generally
translates to a continuous water supply, in India, water supply is predominantly
intermittent. Of the 4,000 urban local bodies and almost 8,000 towns in India, none
are currently able to provide an area-wide, complete, and reliable 24/7 water supply
(Tiwari and Gulati, 2011; The World Bank, 2014; The Source, 2016). Currently, most
Indian households are only supplied with water a few hours per day: on average, cities
supply water to their inhabitants for approximately 4.5 hours per day (Anselin et al.,
2010; The Source, 2016).
Intermittent supply is a major factor contributing to the reduced service life of the
infrastructure, increasing O&M costs, water loss, and reduced water quality in India
as well as in other countries where intermittent supply is the norm or introduced. 22 For
example, in 2008 a city in Cyprus decided to change to intermittent supply with the
intention to save water during a period of intense drought and water shortage. A case
study by Charalambous (2012) found that this led to a short-term reduction of the
system input volume of 17.5% in 2008. However, after continuous supply was
reintroduced in 2010, not only did the system input value increase by 12.8%
compared to the base year 2007, but consumer consumption remained roughly the
same, which strongly indicates increased leakages. Moreover, the number of reported
pipe breaks after intermittent supply for two years went up 300% for mains and 200%
for service connections, which resulted in substantial costs (see Charalambous, 2012).
As McKenzie stated at the Fourth Regional African Water Leakage Summit in 2014,
Intermittent supply must be avoided at all costs – the maintenance costs will
pale into insignificance when compared to the costs that the country will face
if it allows intermittent supply to become the norm rather than the exception.
You cannot provide hygienic conditions in densely populated urban areas
without a reliable, permanent water supply, and you cannot provide a
permanent water supply without proper maintenance (Vuuren, 2014, p. 36).

22

Due to pressure variation from high to zero and negative that is inherent in the system, the hydraulic
load is prone to damage the pipes, and the risk for backflow and contaminant intrusion increases
significantly (see e.g. World Bank, 2010; Charalambous, 2012; Christodoulou and Agathokleous, 2012;
Kumpel and Nelson, 2013; Rouse, 2013).
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Unfortunately, there are more countries with intermittent supplies than with
continuous water supply, and as observed by McKenzie and Hamilton (2014) in their
case study, the trend appears to be moving in the wrong direction, because water
supply infrastructure is deteriorating in many developing countries due to a lack of
funds and O&M (McKenzie and Hamilton, 2014). In order to avoid intermittent
supply or introduce continuous water supply when intermittent water supply is the
norm, it is crucial to reduce the leakages to an economic level. Without continuous
water supply, water cannot be supplied sustainably and at a fair price for the
consumer. Consequently, reducing water losses in order to introduce a 24/7 water
supply in the long run needs to be included in all business models for water utilities in
emerging markets.
Water quality in India further suffers from a serious degradation of surface and
groundwater quality. Since the vast majority of India’s urban and rural areas do not
own any (or sufficient) wastewater treatment facilities, all or most of the municipal,
industrial, and agricultural wastewater is discharged into nearby water bodies or the
ground untreated. As stated by the Central Pollution Control Board (CPCB) in Delhi,
approximately 68% of wastewater in Class-I cities (populations of 100,000 and
above) and 92% of wastewater in Class-II towns (populations between 50,000 and
100,000) currently remains untreated, and the gap between wastewater generation and
available treatment capacities is widening (CPCB, 2009; CPCB 2015). The high
leakage rates in most Indian cities of approximately 45 to 50% (Anjana et al., 2015)
further increase the risk of contamination. It is estimated that 70% of all surface water
resources in India and an increasing percentage of groundwater are already
contaminated by biological, toxic, organic, and inorganic pollutants (Pathak, 2015).
In the Federal State of Tamil Nadu, over 80% of the wastewater does not receive any
treatment (CPCB, 2013). As a result, groundwater – the source of 62% of water
withdrawals in irrigation, 85% in rural water supply, and 45% in urban water supply
(Central Ground Water Board, 2017) – and surface water are constantly being
contaminated (Kumar et al., 2005; FAO - AQUASTAT, 2012). According to the
Composite Water Management Index developed by NITI Aayog (2018) that rates the
performance with respect to how water resources are managed, Tamil Nadu scored
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51% 23 and is thus required to substantially improve their water resource management
practices.
Consequently, as reported in 2018 by the National Institute for Transforming India
(NITI) (Aayog, 2018), India is facing the worst water crisis in its history, which is
threatening the health and livelihood of millions of its inhabitants, with roughly 600
million Indians facing high to extreme water stress. Furthermore, the report found that
most groundwater resources that account for roughly 40% of the water supply in India
are being depleted at unsustainable rates. In addition, NITI ranked India 120th among
122 countries in the water quality index and stated that India’s water demand is
projected to be twice the available supply in 2030, which will result in severe water
scarcity.
As per India’s constitution, water supply is a state subject. The states are responsible
and empowered to undertake all functions of policy development, planning, and
implementation, while the central government’s main role is to mediate and settle
water disputes (Narender, 2013). In India, as stated by Briscoe and Malik (2006, p.
43), water supply is the ‘virtual exclusive monopoly of government agencies, which
do not provide services to many – especially the impoverished – and provide poor
quality services to those who do have access’. However, the government has been and
is determined to change the current situation and improve the water supply
infrastructure significantly in the coming years. As per the National Water Policy by
the Government of India (2012), drinking water will be made the highest priority
when it comes to allocating water resources. This development highlights the critical
importance of sustainable business models for water utilities. Without water utilities
that have the means to rehabilitate and expand the existing water supply networks,
reliable and continuous water supply is not achievable. The water sector in India is
consequently in severe financial distress.
There are numerous national government institutions and commissions that have
proposed water tariff structures that at least cover the cost of O&M in order to
refinance the utilities and ensure sufficient O&M. For example, the National Water
Policy Statement of 2002 included the following statement: ‘the water charges for

23

Most states in India have achieved a score around or below 50 % and need to significantly improve
their water resource management practices.
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various uses and should be fixed in such a way that they cover at least the
Maintenance and Operation charges of providing the service initially and a part of the
Capital Costs subsequently’ (Government of India, 2002). A similar statement could
already be found in the National Water Policy Statement of 1987 (Central Water
Commission, 2017b).
The National Water Policy Statement of 2012 reaffirmed and specified the previous
policy. Notable specifications were the recommendation to use volumetric tariffs to
‘meet equity, efficiency and economic principles’, as well as the new focus on potable
water supply (Government of India, 2012).
The 2012 policy also presented the same shift in paradigm in India as observed in the
literature review, which is a shift away from the previous focus on the creation and
expansion of water supply infrastructure towards improvements in the performance of
existing utilities and demand management. However, even though the government
and various state water policies have recognised the need for reforms and change, a
major concern and obstacle noted by scholars and the public is that the mechanism to
translate these policies into action are not strong enough (see e.g. Briscoe and Malik,
2006; Gessler et al., 2008). Moreover, insufficient investments – especially in O&M –
due to limited revenue of water utilities aggravate the situation even further. As a
result, overall, the policies have not resulted in improving the country’s water
resource management and water losses, and NRW remains high (Narender, 2013).
2.5. Water Losses and NRW
Water losses in supply systems and the methods used to measure them have received
widespread attention, particularly in industrial countries, since the turn of the century,
most notably in numerous publications from the International Water Association
(IWA) (e.g., Alegre et al., 2000; Lambert and Hirner, 2000; Farley and Trow, 2003),
as well as by other scholars such as Brothers (20001), Lee and Schwab (2005),
Schouten and Halim (2010), and more recently McKenzie and Hamilton (2014) and
Vuuren (2014).
High water losses place a substantial financial burden on the utility since none of the
costs to produce and supply it can be offset by any revenue. Consequently, water
losses are now regarded as on the greatest threats to sustainable water supply
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worldwide (McKenzie and Hamilton, 2014). This has led to increased water loss
reduction efforts around the world.
However, as shown by Schouten and Halim (2010), who used a case study of an
Indonesian utility, many of the resulting water loss reduction strategies led to
suboptimal approaches and results. They preclude their argument by stating that most
water utilities are still not great at utilising water efficiently when it comes to either
the water service provided to the customers or being financially self-sufficient. Both
of these statements are correct to some extent, as is shown for the financial situation
of water utilities and the service quality and amount of water lost due to leakages
worldwide (see Subchapters 1.1 and 3.1). A recent study conducted by Liemberger
and Wyatt (2018) concluded that leakages amount to annual losses of 126 billion
cubic meters worldwide. In addition to the water physically lost, the apparent losses
(unauthorised consumption and customer meter inaccuracies) can cause water utilities
to have NRW levels that reach 70% or higher, 24 making it almost impossible to be
financially self-sufficient even if the actual water tariff were designed to recover the
costs of water supply. Assessing and reducing NRW should thus always be one of the
first priorities of water utilities and part of their business models.
The significant direct and indirect benefits of reducing NRW have been shown and/or
discussed in numerous publications (e.g., Schouten and Halim, 2010; TERI, 2010;
Bruinette and Claassens, 2016). However, despite increased efforts in some utilities,
only a few utilities in emerging markets have even attempted to assess their NRW,
and even fewer consistently strive to reduce it (Workman, 2016), 25 despite the
substantial monetary and technical benefits. In contrast to the academic consensus,
many municipalities still do not appreciate or understand the benefits of reducing
water losses. As observed by McKenzie and Hamilton (2014), water utility managers
and politicians often argue that due to budget constraints, investments in water loss
reduction are not feasible even though the real costs of water losses are much greater
in the long run than the investments necessary to reduce leakages. As stated by Mary

24

For example, according to International Benchmarking Network (IBNET, 2018), which is funded by
the World Bank Group, in 2017, the Republic Of Kiribati had a NRW rate of 89 %, and the Dominican
Republic had a rate of 68.54 %.
25
Non-revenue water as a component of the IWA water balance and the challenges in assessing and
reducing it are discussed in detail in Subchapter 5.4.
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Ann Dickinson, head of the Alliance for Water Efficiency in the United States when
addressing the lack of funding to reduce NRW,
The irony is that NRW reduction actions don’t have to be funded out of stressed
operating budgets where funds may be already tight; they can be funded out of
capital improvement programmes (capex) or performance based loans. The
payback is excellent: money saved by recovering and selling lost water more than
pays for the cost of its recovery (Workman, 2016, p. 32).
2.6. Consequences of Inadequate Water Supply
As highlighted in the previous subchapters, it is a great challenge to meet the basic
water needs of the increasing population worldwide as well as the rising demand that
is caused by increasing living standards, especially with regard to financial
sustainability (Lundqvist et al., 2003). Attempts to meet and overcome that challenge
often fail, which has dire consequences for the affected communities.
As revealed in the most recent report by the World Bank (2018), more than 840
million people – nearly 200 million more than previously estimated – still lack access
to safe drinking water, which has dramatic consequences for human health and social
and economic development. The health ramifications of inadequate water supply
include water-related diseases such as diarrhoea, arsenicosis, cholera, guinea worm
disease, typhoid, fluorosis, and hepatitis (Pond, 2005). The WHO (2016) has reported
that diarrhoea alone was responsible for an estimated 1.9% of the total disabilityadjusted life year (DALY 26) global burden of all diseases in 2016.
Most diarrhoeal deaths in the world (ca. 60%, which translates to 829,000 annual
deaths) are a direct result of unsafe water, sanitation, or hygiene (WHO, 2016). Most
of these deaths occur in developing countries and emerging markets. In addition to
these deaths, each year billions of non-lethal cases of diarrhoea are caused by
insufficient access to safe drinking water (Clasen et al., 2014). According to the
WHO, safe drinking water, functioning sanitation and improved hygiene, and
adequate water resource management could lead to a reduction of almost 10% of the
total burden of disease worldwide.

26

Disability-adjusted life year is a WHO metric that roughly translates to one lost year of ‘healthy’ life
equalling one DALY (see http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en).
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In India alone, a country where roughly 160 to 200 million people lack access to clean
drinking water (Shah and Clouston, 2008; The World Bank, 2018), water-related
diseases affect 37.7 million people each year. The most common water-borne diseases
in India are diarrhoea, hepatitis, roundworm, hookworm infection, trachoma, and
intestinal worms (Dhanasekaran and Ganesan, 2012). Seventy-five per cent of the
affected are children under the age of five years. In India, more than 300,000 children
under the age of five years die each year due to diarrheal diseases (Liu et al., 2012). In
addition, it is estimated that India loses between 73 and 200 million person workdays
each year due to water-related diseases (Dhanasekaran and Ganesan, 2012; Pathak,
2015, The World Bank 2017). These destructive impacts on the population’s health
result in high economic losses for the Indian economy.
The World Bank (2017) has stated that 21% of communicable diseases in India are
water-related and that the costs of these diseases amount to 600 million USD
annually. Since the number of people affected by waterborne diseases is estimated to
increase even further despite government efforts to improve the water supply quality
(Chakraborty, 2017), it can be assumed the costs and loss of labour will also continue
to rise. According to the World Bank Group (2016), India could lose approximately
6% of its gross domestic product (GDP) by 2050 due to its water crisis. In Pakistan,
for example, water-related diseases due to unsafe water are already the main cause of
health problems and are responsible for approximately 80% of hospitalised people and
approximately 33% of the total deaths per year (Saleem et al., 2018).
Additionally, inadequate water supply causes high coping and opportunity costs that
typically include installing underground and rooftop storage tanks and booster pumps,
using household filters, buying expensive water for consumption in stores and from
vendors, or – for poorer households – queuing for water at public taps (see e.g.
Anselin et al., 2010; World Bank, 2010; Briscoe and Malik, 2006).
Adequately implemented sustainable business models are able to improve water
supply in emerging markets. The next chapter establishes the necessary theoretical
framework.
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3. Business Models – a Theoretical Framework
Like any business, utilities must recover their costs if they are to sustain their
operations (Banerjee et al., p. 1).
This chapter establishes a theoretical framework. As concluded by Eisenhardt (1989),
one of the leading scholars in the field of theory building, developing theoretical
frameworks is achieved by examining constructs, propositions, and conclusions from
previous case study research and literature. In order to investigate the role of business
models in improving water supply in medium-sized cities in emerging markets, the
key constructs, propositions, and conclusions concerning business models are
discussed and analysed in the following subchapters.
3.1. Cost of Water Supply
Water utilities are mostly controlled by the state/public in order to provide water at a
level that recovers costs with the aim not of maximising monopoly profits but rather
of reverting profits to the public welfare. This has a huge influence on the utilities’
business models and pricing policies.
Before an overview of water supply systems in industrial countries and emerging
markets can be presented, it is necessary to understand the distinction when referring
to the costs and expenses, prices and charges, revenue and income, and cost of water
supply or value of water. In research literature about water supply and demand, the
distinct differences are often not acknowledged or even confused, which is why the
explanations and definitions are provided in Table 3 (based on Rogers et al., 2002, p.
3; Whittington et al., 2009; Williams et al., 2015).
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Table 3: Distinction between Various Economic Terms

Costs and
Expenses

Cost is a one-time payment for a good that is not immediately consumed but
rather depreciated (e.g., a machine for manufacturing). Expenses are usually
regular payments (e.g., for raw materials, salaries, and depreciation); they
represent a cost whose utility has been consumed.

Price and
Charges

The amount set by the political and social system to ensure cost recovery,
equity, and sustainability. The terms are often used interchangeably; however,
in some countries such as Germany, the organisational structure of water
supply companies determines whether a water price is fixed or a water charge
levied. 27 The water price or charge may or may not include subsidies. Prices
for water are usually not determined solely by cost.

Revenue

All income generated from the sale of goods and services related to the normal
business activities.

Income
(Net
Income)

Revenue minus all costs and expenses.

Costs of
Water
Supply

Full supply costs/full cost of supply: O&M expenses and capital charges

Value of
Water

Water is distinctive in terms of its social, environmental, economic, and
cultural values. This dissertation mainly focuses on the microeconomic and
macroeconomic monetary value.

Full economic costs: O&M expenses, capital charges, and opportunity costs
Full costs: O&M expenses, capital charges, opportunity costs, and externalities

It is necessary to further sub-classify the term cost in order to avoid any
misunderstandings and be as concise as possible when discussing business models
and their cost structure. The full supply costs or full costs of water supply are the sum
of the O&M costs and the capital costs, which include capital expenditure (CAPEX)
recovery costs. The full costs further include opportunity costs 28 and externalities.29
In their publication, Roger et al. go even further and try to separate economic and
environmental externalities. However, because these costs are almost always closely
interlinked and often impossible to separate, this distinction is not adopted in this
dissertation.

27

In Germany, the utilities under private law set water prices and companies under public law levy
water charges (see e.g. BDEW/VKU, 2012).
28
Opportunity costs consist of the potential benefits the investing party misses out on when choosing
one alternative over another.
29
Externalities are the costs (or in some cases, the benefits) that occur when the production or
consumption of a good or structure impacts an unrelated third party that is not compensated or charged
for the impact; negative externalities are, for example, air or water pollution).
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For water utilities that do not have system-wide water metering that enables them to
quantify and locate real water losses and thus analyse the impact of the ‘law of
diminishing returns’, 30 a detailed analysis of the costs of the unavoidable annual real
losses 31 is advised. Additionally, a small contingency for carrying risks such as an
unforeseen fluctuation in demand or cost recovery risks should be included in their
calculations, because a certain percentage of the population may always continue to
refuse to pay their water bills (Bruinette and Claassens, 2016).
It is imperative for water utilities to be able to recover their full supply costs in order
to be financially sustainable and provide optimal service (see Subchapter 3.5). Since
most water utilities in emerging markets are still far from recovering their full supply
costs, with many utilities not even recovering their O&M costs (see Rogers et al.,
2002; Sridhar and Mathur, 2009; Banerjee et al. 2010; Tiwari and Gulati, 2011;
Aggarwal et al., 2013), achieving full supply costs coverage will automatically lead to
a significantly more sustainable distribution and use of water (see Subchapters 2.2.2
and 3.5). Calculating the full costs (including all potential externalities) for water
supply is highly complex and controversial, because there is not yet an internationally
accepted standard methodology and consequently full costs calculation are rarely
adapted even in industrial countries (see e.g. Renzetti and Kushner, 2004). For these
reasons, this dissertation focuses on recovering the full supply costs as a first step for
water utilities in emerging markets (see Subchapters 3.2 and 3.5).
It is crucial for policymakers and utility managers to understand that all of the
aforementioned costs are dynamic. As circumstances such as the prices of raw
material, labour, energy, capital expenditure, and costs (e.g., lower interest payments
due to re-financing) or environmental realities change, the total costs also change.
Consequently, the price of water to be charged to the consumers should be carefully
calculated and adjusted every fiscal year.
A critical aspect of the utility’s cost structure is the ratio of fixed costs to variable
costs for water utilities in industrial as well as emerging markets. In a national
30

Since each water supply system is different, it is impossible to apply a uniform figure to the optimal
level of real losses. The law of diminishing returns applies to the reduction of real losses as at some
point – depending on the local realities – the cost of the efforts to further reduce water losses surpasses
the potential savings (see e.g. Rudolph, 2011b; Bruinette and Claassens, 2016).
31
A system-specific equation for the lowest technically achievable annual real losses developed by
Lambert et al. (1999) for the IWA.
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economy, water supply has one of the highest ratios of fixed assets to total assets
(Leist, 2007). These ratios are a result of the significant investments in infrastructure
(plants, water pipes, pumps, etc.) that are required to supply water. The infrastructure
is constructed to last for decades – in some cases, for up to a century – and is
depreciated accordingly. For example, water pipes in industrialised countries are
usually depreciated for up to 70 to 75 years because O&M is mostly sufficient to
ensure a long asset lifetime, with cases of cast iron water pipes that are often in
operation for 100 years (Misko et al., 2010; Nafi and Tlili, 2015). Since O&M in
emerging markets is rarely sufficient and supply is often intermittent, water pipes
have a significantly reduced service life (Dighade et al., 2014; The World Bank, 2014;
McKenzie, 2018). This, in combination with inadequate O&M, forces water utilities
to write off their infrastructure much faster than utilities in industrialised countries,
which in turn dramatically increases the capital costs.
A survey of 300 water utilities in Germany conducted by VKU (2014) concluded that
the average fixed costs constitute roughly 75% of total costs. Consequently, for water
utilities, the actual water consumption by their customers does not influence the costs
as much as is often presumed. The ratio of fixed costs to variable costs places a huge
financial burden on utilities that are not able to operate and maintain their
infrastructure for the originally anticipated lifetime, as is often the case for utilities in
emerging markets. Thus, even if the water tariffs were originally designed to cover the
total costs of supply, as long as the assets deteriorate faster than calculated, water
utilities are simply not able to recover their costs. This is a critical issue that has not
received as much attention and consideration as it deserves.
The costs of an accelerated depreciation of the assets are part of the often-neglected
hidden costs of water utilities. These hidden costs are to a large extent caused by
insufficient O&M, which usually leads to massive increases in the total system costs.
Figure 9 (Strömer and Rudolph, 2016) illustrates the hidden costs for water utilities.
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Figure 9: Visible and Hidden Costs of Water Supply for Water Utilities

Since most utilities are not fully aware of the extent of these costs, they are often not
taken into account in the business model.
In contrast to the cost structure that is in essence similar for all utilities even though
differences exist, 32 the revenue structure differs a lot more, depending on the water
tariffs and pricing policies.
3.2. Water Tariffs: Objectives and Their Role in Financing the Utility
This subchapter discusses and analyses different tariff structures with a focus on their
accomplishments in achieving the standard objectives of water tariffs. Water tariffs
are in most cases the main source of revenue for water utilities. In general, tariffs
should consider public and political acceptability, have a simple and transparent
structure, and generate sufficient revenue (Boland and Whittington, 1998). In theory,
they should be linked to the cost of building, operating, maintaining, and expanding
the water supply network in order to ensure a safe, reliable, and affordable water
supply for the whole population.
Water tariff structures and prices emerge from the unique interplay of economic,
political, social, and geophysical factors that have evolved and changed over time;
thus, tariff structures and prices often differ greatly from each other even within
32

The electricity costs for pumping can, for example, vary substantially depending on the topography.
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countries and economically and geographically similar regions (see Zetland and
Gasson, 2013, p. 336).
However, there are four main objectives that are almost universally stated for the
development and design of water tariffs. These objectives are (a) sustainability, (b)
equity, (c) efficiency, and (d) affordability (see e.g. Rogers et al., 2002; Whittington,
2003; Singh et al., 2005; Banerjee et al., 2010; TERI, 2010; Kanakoudis et al., 2011;
Hoque and Wichelns, 2013; Zetland and Gasson, 2013). The literature review found
that while these objectives are most commonly stated, it is rare that they are clearly
defined in publications, allowing for potential misinterpretations.
To avoid that above mentioned confusion in this publication, all four objectives are
defined as follows:
(a) Sustainability refers to the principle that a tariff must be calculated to prevent
excess demand, which is seen as the greatest threat to a sustainable water service
(Zetland and Gasson, 2013). Sustainability further requires the tariff to be high
enough (i.e., covering the supply costs) to enable a sustainable operation of the water
utility (Garcia-Rubio, 2015).
(b) Equity or fairness refers to the principle that water users shall not pay a different
price compared to others for the same service and that a customer shall pay for the
costs that he or she imposed on the water supply utility. However, this does not imply
that the water tariffs must be the same in all municipalities, because the cost of service
is influenced by numerous factors and thus differs from municipality to municipality
(Garcia-Rubio et al., 2015). Since the customers need to perceive the tariffs as fair in
order to improve payment morality, it is the water utility’s responsibility to
communicate this principle once fair tariffs are established.
(c) Efficiency refers to the principle that the tariff price and structure shall incentivise
the efficient allocation of water as a resource (Rogers et al., 2002). To achieve this,
the tariff structure shall set prices that signal the marginal benefits of water use to its
consumers. The prices should thus not only reflect the direct financial costs but also
externalities that are inflicted upon the economy and environment (Banerjee et al.,
2010), as discussed in Subchapter 3.1. In addition, efficiency also refers to the
operation of the utility.
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(d) Affordability refers to the objective of providing affordable water to poor
households. Since affordability is defined by each individual household, the water
industry and politicians have often argued about and struggled to create a definition
(Cromwell et al., 2018). Figure 10 compares three different metrics of affordability
(Cromwell et al., 2018, p. 21).

Figure 10: Affordability Metrics

Even though it is data intensive, the economic affordability of drinking water is
commonly determined by using an index comparing the water and sanitation bill to
the household’s disposable income, which is the affordability ratio or affordability
index. Traditionally, the preferred norms of an affordable share are 3 to 5% of a
household’s income (see e.g. UNDP, 2006; Smets, 2009).
A general problem is that no water price can be set within the limit of affordability for
all customers including the poorest without jeopardising the financial sustainability of
the water utility and providing unjustified subsidies to the wealthy. Therefore, directly
subsidising the poor instead of subsidising water prices just for the sake of general
affordability is preferable (Rudolph, 2015; Rudolph, 2016).
In industrialised countries, households with an income close to the median only
devote approximately 1.1% of their disposable income to water and sanitation,
whereas in emerging markets and developing countries, the affordability index is
higher, with roughly 2.5% of disposable income spend on water and sanitation for
median households and roughly 7.5% for the very poor (Smets, 2009). While water
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prices in emerging markets and developing countries are generally lower than in
industrialised countries (see GWI, 2011b; GWI, 2014b; GWI 2016), the gap of
disposable income compared to water prices is relatively higher, which reduces the
affordability.
Due to the inherently conflicting nature of the four aforementioned objectives, tradeoffs are always required (see e.g. Boland and Whittington, 1998; Aggarwal et al.,
2013; Wichelns, 2013). However, the trade-offs can be minimised with an appropriate
business model and water tariffs that reflect the actual costs of water while taking
local realities into account. A suitable water tariff serves as a versatile management
tool that strives to promote and balance the objectives, as stated by Rogers et al.
(2002, p.1):
There are many different ways to promote equity, efficiency and sustainability
in the water sector and water pricing is probably the simplest conceptually,
but maybe the most difficult to implement politically.
Since water is now generally considered to be a social and economic good, more
instruments and models from economists are being used and applied in order to
improve water pricing. This puts existing water tariffs in emerging markets under a lot
more scrutiny since they rarely achieve more than one of their objectives, and the
subsidies consistently fail to reach the poor they are intended for (see e.g. Boland and
Whittington, 1998; Ragupathi, U. P. and Foster, V., 2002; Komives et al., 2005;
Nauges and Whittington, 2010; Barde and Lehmann, 2014).
Most tariffs in emerging markets are still not used to promote more than one of the
stated objectives, nor are they usually designed according to accurate information on
water demand and supply, geophysical conditions, and economic and social realities;
rather, they are based on political decisions, directives from institutions that provide
funding, and personal beliefs of utility managers, as has been shown by Hoque and
Wichelns (2013) and Pinto and Marques (2015). Moreover, even if the utilities in
emerging markets attempt to design the water tariffs according to the local conditions,
in most cases, reliable data is not available and tariffs are designed and decisions
made in an ‘information vacuum’ (Singh, 2005; Nauges and Whittington 2010; TERI,
2010; NITI Aayog, 2018). This can be exemplarily illustrated with the interviews held
with six utility managers from different Indian cities during the study of water tariffs
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and subsidies conducted by Brocklehurst et al. (2002, pp. 9–10). All of these
managers stated that the increasing block tariff (IBT) should be the key aspect of any
future tariff structure in India due to its success, but they did not have any information
about the actual implications of IBTs in their cities.
Since water utilities generally create the vast majority of their revenue through the
water tariffs that are paid directly by the water users 33 and the tariffs serve as a means
to achieve sustainability, equity, efficiency, and affordability, developing a suitable
tariff structure is essential for the development of a sustainable business model and
hence for this thesis. In order to do so, it is necessary to discuss and analyse the three
main types of water tariffs and their components in light of the recent academic
debates, as well as the previously mentioned universal tariff objectives (see the
beginning of this subchapter) before a suitable water tariff structure can be suggested
for emerging markets or a business model. This is achieved in the next subchapters.
3.2.1. Flat-Rate/Lump-Sum Tariffs
With a flat-rate or lump-sum tariff, a fixed amount of money is charged to the
customer each month (or at any other time interval) for unlimited water use. The
advantages of a flat rate are in the simplicity of its structure: since water metering is
not required, no investments in or O&M of water meters are necessary. Moreover, the
potential revenue can easily be estimated, and so can the impact of any changes in
tariffs.
The disadvantages of a fixed rate for the water supply are manifold. Since water
consumption is not billed according to its actual consumption, increased consumption
has no impact on the water supplier’s income or the customer costs. Thus, the price of
water is no longer able to improve resource allocation, and the value of water as a
resource is not adequately conveyed. As a consequence, water consumption increases
(up to levels where water is wasted), as has been shown in numerous case studies
(e.g., Fazal and Sansom, 2016) as well as in our case study in Tiruvannamalai (see
Chapter 5).

33

An exception to this statement is water utilities that receive water taxes in addition to water charges,
as can be the case in countries such as India where part of the property tax is often dedicated to paying
for water services.
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A flat-rate tariff does not promote equity, because users pay the same amount of
money regardless of their actual consumption, and it does not encourage
sustainability, because the tariff structure leads to increased water consumption and
wastage. It also does not promote efficiency, because an efficiently run water supply
infrastructure with low levels of leakage does not improve the utility’s revenue.
To summarise, of the four main objectives of water tariffs, only one can be met
(affordability, if the flat-rate tariff is low enough). For these reasons, this dissertation
does not recommend a flat-rate tariff.
3.2.2. Increasing Block Tariffs
Increasing block tariffs have gradually been adopted worldwide, particularly in
emerging markets, with the objective to cross-subsidise poor consumers and those
saving water (Hoque and Wichelns, 2013). Increasing block tariffs are currently the
most common type of tariff structure in Africa (Banerjee et al., 2010) and one of the
most prominent types of tariff structures in South Asia (Boland and Whittington,
1998; Brocklehurst et al., 2002; Araral and Wand, 2013), as well as in many parts of
South America (Foster and Yepes, 2006; Barde and Lehmann, 2014).
Increasing block tariffs generally follow the same pricing structure of at least two
different prices for water per cbm, and the water supplied in the first block is always
deliberately subsidised or supplied for free to cover the basic human water needs (see
Boland and Whittington, 1998; Hoque and Wichelns, 2013). The price of water then
increases with each successive block. At a predefined block, the price is supposed to
be able to cover the total costs of service; the price of the next block is then supposed
to be able to cover the cost of water supply and cross-subsidise the water provided for
free or below the actual costs from the previous block(s). This way, businesses and
households that consume more water than required to meet their basic needs pay
more. Typically, IBTs consists of three to five blocks (see e.g. Banerjee et al., 2010),
but there are examples of up to 10 blocks, as stated by Young and Whittington (2016).
Figure 11 shows a five-block tariff and helps to illustrate this concept (Pattanayak,
2006, p. 16).
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Figure 11: Increasing Block Tariff Structure

The structure is easy to comprehend for utilities as well as water users. The concept is
to supply a defined ‘life-line amount of water for little or no charge to subsidise the
poor and to charge higher rates for customers that use more water, such as businesses
and industries, which seems compelling and at first glance ideal to promote
sustainability, equity, efficiency, and affordability. This appealing concept, as well as
its acceptance by the population, once led to the widespread introduction of IBTs
(Boland and Whittington, 1998).
However, despite their popularity, IBTs have been criticised for decades for rarely, if
ever, achieving the objectives of sustainability, equity, efficiency, and affordability.
The main reasons for this are the complexity of the required calculations – even
though computers could now easily calculate the block sizes or even progressive
tariffs if sound data were available – and the immanent flaws in the structure of IBTs
(see Whittington 1992; Boland and Whittington, 1998; Hoehn, 2011; Hoque and
Wichelns, 2013; Fuente et al., 2016) that are briefly discussed in the following
paragraphs.
The size of the differently priced blocks should ideally be based on local consumption
patterns, total costs of water supply, marginal costs of supply, and local income levels.
However, the size of the first block – often called the life-line block – varies wildly in
reality, because it is rarely calculated based on actual water needs or on economic or
social realities. Instead, it is often based on political decisions to appease voters and is
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thus in nearly all cases much higher than what could be reasonably considered the
amount needed to meet basic human needs (see e.g. Brocklehurst et al., 2002; Groom
et al., 2008; Martins et al., 2013). This shortcoming is aggravated by the fact that all
non-poor water users also consume the water from the subsidised first block.
In Africa, while water utilities are able to recover their O&M expenses at the highest
block, the price of water is still too low to recover capital costs as well (Banerjee et
al., 2010). The objective of cross-subsidising to recover the total costs of water
utilities can therefore not be met regardless of the amount of water supplied at the
highest rate. As a result, the objective of cost recovery is not met in most countries
using IBTs (see e.g. Banerjee et al., 2010). Moreover, since the block rates are usually
not steep enough, a uniform and proportionate increase in tariff will lead to a larger
reduction of water use among low-income households than among high-income
households, as has been shown in a study by Agthe and Billings (1987) that examined
the relationships between household income and residential water use for block rate
pricing structures using individual household survey data.
In 1992, Whittington revealed and discussed one major design flaw of IBTs that is
now a common argument against them. Whittington stated that in developing
countries, impoverished households often share a water connection and are thus
forced to procure water at higher rates. Another problem is illegal water transfers
from one customer to another. Therefore, in these cases the objective of subsidising
the water consumption of the poor through wealthier households and businesses is not
achievable. Instead, the richer households that consume more water per capita mostly
consume all of the subsidised water from the first blocks and thus actually receive
more subsidised water per person than the poor using shared connections or poor
households that consume barely any water (Banerjee et al., 2010; Cox, 2010; Hoehn,
2011). A study of the subsidy incidence of 656 households with private metered
connections in Nairobi, Kenia by Fuente et al. (2015) found that 30% of the total
subsidies were received by households in the highest wealth quintile, while
households in the lowest wealth quintile received only 15% of all subsidies.
Finally, as already stated by Agthe and Billings in 1987, equity can only be improved
if there is a strong correlation between water use and household income. Since that is
often not the case for households in emerging markets since they, for example, share
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water connections, the objective of promoting equity using IBTs is not likely to be
achieved.
The author of this paper finds that due to the immanent design flaws discussed in this
chapter and the actual complexity of calculating the block sizes and tariffs based on
the actual costs and demand (which is often ignored or simplified), IBTs might work
as theoretical constructs in the academic world, but they do not work in practice.
3.2.3. Volumetric Tariffs (Including Monthly Charges and Taxes)
In contrast to IBT tariffs, the main advantage of volumetric tariffs is the direct link
between water consumption and water charges, which leads to a more efficient use of
the resource. For example, according to a study by the European Environment Agency
(EEA, 2013), the per capita consumption in European countries that do not have a
volumetric water tariff is significantly higher (33% higher on average).
By paying according to the actual water consumption, including a basic charge for the
high fixed cost of the operator to provide the service, the billing allocates the costs
justly by cause, and a savings incentive remains as long as the basic fee is not set too
high. The basic charge ensures a constant revenue stream, which increases the
planning security of the operator and reduces the dependence on fluctuating
consumption values caused by different seasons or any other causes.
As stated by the Independent Pricing and Regulatory Tribunal (IPART) of New South
Wales, a two-part linear volumetric tariff to cover the marginal costs of supply,
including a monthly charge to cover the fixed costs, is the most efficient tariff for
monopoly providers like water utilities (Hoque and Wichelns, 2013).
However, in India as well as in other countries, the introduction of volume-based
tariffs faces many obstacles. The widespread lack of large and domestic water meters
and the population’s generally low acceptance of water meters pose significant
challenges. There are a number of case studies and reports on the use of water meters
in India (e.g., Report of the Working Group on Urban and Industrial Water Supply
and Sanitation for the Twelfths Five-Year-Plan (2012-2017) by the Planning
Commission, 2011), which have mostly concluded that consumer metering is a
‘herculean task which requires massive investment and cannot be recovered through
tariffs’ (Aggarwal et al., 2013, p. 226). Consequently, and in contrast with Jawaharlal
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Nehru National Urban Renewal Mission’s directive 34 of achieving metering in 100%
of households, most cities and Urban Local Bodies (ULB) are not putting in the
required efforts and are often unwilling to install any meters at all (Aggarwal et al.,
2013). Moreover, if water meters are installed, they are not maintained properly and
thus fail to work before long, as is the case in the state of Rajasthan where, in an
attempt to raise and secure revenue from water supply, all new connections were
metered. This resulted in a high rate of metered customers (92%); however, only 50%
of these meters work (Gessler et al., 2008).
The rejection of water meters by the population is often associated with the conviction
that measuring consumption ultimately leads to higher bills and partly with the fear
that water meters will further reduce the already very low water pressure. However,
these fears can be counteracted by informing citizens, as has been shown in numerous
case studies (e.g., Amiraly and Kanniganti, 2011).
3.2.4.

Connection Fees, Payment Morale, and Disconnecting Households

from Water Supply
In addition to water tariffs, almost all utilities charge connection fees for the
connection of a new household to the water supply network to recover some, all, or in
some cases, even more than the actual costs for connecting the household. While these
fees are a suitable method to directly recover the investment of connecting the
household, high connection fees exclude poorer households and could lead to
increased sharing of connections or illegal connections. However, there surprisingly
little research has been done on this topic. In Tiruvannamalai, the municipality
charges a fixed connection fee for households of 5,000 Indian rupees (INR) with
additional variable charges depending on the type of street (gravel road or paved road)
and the distance from the household to the existing water supply infrastructure.
Considering the water tariff of 100 INR per month, the connection fee is relatively
high. The revenue from water supply connection fees and charges represents 4 to 8%
of the total revenue.

34

Jawaharlal Nehru National Urban Renewal Mission (JNNURM) was a comprehensive nationwide
city modernisation scheme by the government of India under the Ministry of Urban Development from
2005 to 2012 (later extended to 2014) that intended to invest around 20 billion USD (see
http://mohua.gov.in/cms/about-jnnurm.php).
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Enforcing connection fees is relatively easy, because advance payments are often
required for the one-time investment. Enforcing the tariffs regardless of their
structure, however, is difficult in emerging markets since the payment morale is low
due to the widespread belief that water should be free. The poor service, low
consumer awareness of the costs involved in supplying water, and complicated
payment requirements (e.g., cash payments at the municipality office in person
instead of online or debit payment options) further reduce the payment morale,
particularly if there are no sanctions for the non-payment of the water bills 35 (see e.g.
Merret, 2002; Ntengwe, 2004; Singh, 2005; The World Bank, 2010; Rouse, 2013).
Conversely, to increase payment morale, it is necessary to improve the water and
service quality, to raise awareness of the costs involved in supplying water, and to
provide numerous and easy-to-use payment options for the water bills. Finally,
sanctions should be in place and communicated, ranging from reminders and penalties
to disconnecting the households.
However, disconnecting a household from the water supply is and should be
considered the ultima ratio to enforce tariff collection, thereby ensuring that all
customers are treated equally. The termination of water provision should only take
place in the event of repeated non-payment, bypasses of water meters, and illegal
connections. The procedures and prices involved in terminating and reconnecting
water supply should be clearly defined to inform customers about their rights as well
as their duties (WIN, 2019). Disconnecting water supply is generally a legal method
of enforcing tariffs in industrialised countries as well as emerging markets (see e.g.
Kidd, 2004; World Bank, 2008; EurEau, 2016). However, it is rarely practised,
because access to water is a human right, and terminating that access is always a
legally complicated matter.
In industrialised countries where the payment morale is quite high, the disconnection
rates are very low. In European member states, disconnection rates vary between
0.1% and 2% and are generally below 1% of the total connections (EurEau, 2016). In
emerging markets where the revenue collection efficiency and payment morale are
generally poor (see e.g. Singh, 2005; TERI, 2010; Bruinette and Claassens, 2017),
35

This invariably only takes place where the service is provided by a public sector institution since
private companies that are not able to collect on their invoices go out of business (Merret, 2002, p.
165).
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water is often such a sensitive topic that politicians fear the potential backlash if water
connections are terminated. In these cases, transparent and credible disconnection
policies help to exercise this sanction more often with less backlash (World Bank,
2008). The knowledge of the possibility and the credible threat of disconnecting water
supply may be enough to improve payment morale.
The following subchapters highlight and briefly illustrate selected similarities and
differences between the institutional and regulatory frameworks as well as the tariffsetting frameworks and pricing policies in industrial as well as emerging markets.
3.3. Overview of Pricing Policies in Industrial Countries and Emerging Markets
3.3.1. Industrial Countries
Germany
The urban water infrastructure systems in Germany were originally devised in the
middle of the 19th century. Due to the constantly increasing demand and increased
requirements for drinking water purification (caused by increasing pollution of water
resources), the systems were constantly optimised, expanded, and renewed (Hiessl et
al., 2003). However, the forecasts for the development of drinking water demand from
the 1970s, which provided the basis for the design and construction of most of today’s
plants and sewer networks, were too high. The estimates assumed much higher water
consumption per capita and did not foresee the demographic changes in Germany. As
a consequence, the distribution networks are now significantly oversized (Baur et al.,
2019). The reasons for the decline in consumption were the lower-than-anticipated
growth of the population, a tariff structure that does not reflect the cost structure but is
aimed to incentivise low demand, and the prevailing public opinion that Germany
needs to reduce its freshwater consumption despite its vast freshwater resources per
capita, which has led to one of the lowest per capita levels of water use in
industrialised countries (Leist, 2007).
In Germany, the legal basis for the calculation of water charges depends on whether
the water utility is organised under private law or public law. The focus of this
subchapter is on public law since it is more common (Bundeskartellamt, 2016). The
calculation method for water charges under public law derive from the municipal tax
law, which is conclusively regulated in the individual local tax acts/laws
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(‘Kommunalabgabegesetze’ [KAG]) of the federal states. The water charges must
adhere to three principles (see e.g. Keller, 2009):
•

The principle of equivalence requires an appropriate relationship between the
performance of the water supply and the user charges,

•

The principle of equal treatment requires equal treatment of equal
circumstances and therefore prohibits arbitrary unequal treatment or
unjustified treatment of individual customers or groups of customers, and

•

The principle of cost recovery requires that the estimated revenue from fees
should not fall short of nor exceed the expected costs of the public water
supply.

The determination of the chargeable costs of the public water supply facility is carried
out according to the KAG of the federal states. These costs include regular expenses
for on-going administration, O&M (raw materials, consumables and supplies, and
personnel costs), fees for external services used, depreciation of acquisition based on
manufacturing costs or replacement (time) values, an appropriate return on borrowed
capital, and/or equity and taxes. The recognition of imputed costs is generally allowed
(BDEW/VKU, 2012).
The following imputed cost types are particularly relevant for calculating drinking
water prices: imputed depreciation, imputed interest on equity, imputed taxes,
imputed concession fees, and imputed risks. Due to the high capital intensity of
drinking water supply, imputed costs often account for a considerable share of total
costs (Bundeskartellamt, 2016).
Neither the KAG nor the respective budget law specifies precisely what interest rate is
appropriate. On the contrary, municipalities have a lot of leeway in their decisions
concerning the interest rate, and the courts can only examine these decisions to a
limited extent. According to current case law, a water utility is allowed to choose an
interest rate that the utility itself deems sustainable. The utility is not legally obligated
to follow current market-based interest rates. According to a recent judgment, 36 an
imputed interest rate of 4.5% for water and sewage charges is not objectionable under
tax law (PwC, 2018). Using the imputed costs without a clear framework for how to
36

The verdict was pronounced by the Augsburg District Court on the 1st of August, 2018 (file number:
Au 6 K 17.441).
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calculate the interest rate is problematic and has often been criticised, such as by the
German

Federal

Cartel

Office

(‘Bundeskartellamt’).

According

to

the

Bundeskartellamt (2016), the basis for calculating water charges is often unclear, and
it is difficult to understand whether their amount is objectively justified. The
considerable price differences of, in some cases, more than 80% between different
water utilities in Germany can only partly be explained by different structural
conditions (e.g., the size of the water supplier, the density of the supply area, and the
height differences in the supply area), especially since structurally disadvantaged
utilities often have lower water charges than their structurally advantaged
counterparts. Apart from potential differences in operational efficiency, the
considerable scope for discretion with regard to valuation and amortisation period,
interest rates, and interest base, different calculations of depreciation and return on
equity are very likely the main cause for this discrepancy (Bundeskartellamt, 2016).
Since the costs of water supply are to a large extent defined by the fixed assets (plants
and the water distribution network), the interest rate for the imputed costs can
significantly influence the water charges and return on capital.
Irrespective of the method of calculation of the water charges per cubic meter, water
charges in Germany are calculated based on the actual extent to which the public
water supply facility is used (i.e., ideally with volumetric charges according to the
actual water consumption recorded by calibrated water meters). Consequently, in
Germany, a tariff system with an initial connection fee and two components for water
services predominates with a linear price per litre of water consumption and a basic
charge (based on the size of the house connection). The basic fee serves to cover at
least part of the high fixed costs incurred in the capital-intensive water supply and
sanitation sector.
However, the basic fee in Germany is criticised for being too low compared to the
actual fixed costs, especially in times of decreasing water demand (BDEW, 2010;
Oelmann et al., 2016). The domestic water demand in Germany has declined
substantially from 147 litres per day per capita in 1990 to 123 litres in 2016 (BDEW,
2018). Moreover, the industrial and agricultural demand for water has also steadily
declined since 1991 according to the Federal Statistical Office of Germany as cited by
the Federal Environment Agency (Umweltbundesamt, 2017).
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As a result, the existing tariff structure creates a gap in the CAPEX to operational
expenditure (OPEX) relation, which can become problematic for utilities when
consumption decreases. Figure 12 illustrates the cost structure of an average water
utility by portraying the fixed and variable costs compared to the revenue streams
(VKU, 2014, p. 7, translated from German).

Figure 12: Fixed and Variable Costs and Revenues of German Water Utilities

The significant discrepancy between fixed costs and revenue generated by fixed basic
charges in Germany has caused an on-going debate about whether or not to increase
basic charges and stop increasing the price per cbm to reflect the actual cost and
revenue situation. Many water experts argue that an increase of the basic charges for
water supply as well as wastewater treatment will be necessary for the near future
(e.g., BDEW, 2010; VKU, 2014; Oelmann et al., 2017). The reasoning for such a
change are (i) a constantly decreasing per capita consumption in Germany since the
1980s (DESTATIS, 2013); (ii) a demographic change with a decreasing population,
especially in rural areas, instead of a growing population as originally anticipated
when most of the water supply infrastructure was designed and built (Oelmann et al.,
2016); and (iii) decreased agricultural and industrial water use (Umweltbundesamt,
2017). If the basic charge is not increased to a level closer to the actual cost basis,
disproportionally high increases in water chargers will be required if the demand
decreases even further, which might in turn lead to even lower water consumption.
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Italy
In Italy, water tariffs cover O&M costs and on average slightly more than 80% of the
necessary annual investment; the government provides the rest of the necessary
capital expenditure in the form of public grants (GWI, 2017). The government is able
to financially penalise water utilities that fail to encourage their customers to save
water and financially incentivise water utilities that successfully manage to reduce
water consumption. The domestic water supply tariff structure consists of a fixed
price with a volumetric component that is structured as an IBT in order to conserve
water and create equity (Mysiak et al., 2015).
Italy was chosen as a comparison because it provides valuable insights into many of
the negative consequences of setting water tariffs within a constantly changing and
thus unreliable legislative framework. The most comprehensive reform of Italy’s
water market in recent decades began with the implementation of ‘Galli’s law’ (law
no. 36 of 1994), which, inter alia, aimed to integrate water and wastewater services
and implement cost-covering tariffs for water services (Guerrini and Romano 2013).
Since 2006, numerous new regulations have been introduced. A case study by
Guerrini and Romano (2013) examined the effects of how the unstable regulatory
framework affected the planning and tariff setting of utilities in Italy using data from
the utilities as well as the local regulatory authority.
After a generally poor performance by water utilities and low rates of cost recovery, a
law that defined a new tariff model for water utilities was ratified for the Italian water
sector in 2006 (legislative decree no. 152). This law enabled utilities to charge a tariff
that included a 7% fixed return on invested capital. However, a referendum in 2011
repealed that part of the law. In their study, Guerrini and Romano (2013) concluded
that water utilities as well as regional, local authorities significantly reduced their
investments in order to minimise the risks associated with the lack of a secure
legislative framework for water tariffs. The reduced investment and the decreased
expenditure for O&M will have substantial negative consequences in the mid-term
and long term.
Currently, the national government of Italy (under pressure from non-governmental
organisations (NGOs) and the EU) is trying to reform and stabilise its legal
framework regarding water tariff calculation, but so far there are still numerous water
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utilities that have not adopted the new model for tariff calculations. Even though the
current wastewater tariff legislation in Italy might not provide specific guidance
directly applicable to India and other emerging markets, this case study further
emphasises that a reliable legislation (without frequent changes) that enables
sustainable business models is necessary for progress and advancement in national
water management.
England
As described by The Energy and Resources Institute of India (TERI) (2010), the water
industry in England has undergone a lot of changes in the last 50 years, during which
water supply utilities transformed from small public enterprises serving their
respective communities to large private organisations serving millions across the
country. However, even though water supply has been largely privatised since 1989, it
still remains highly regulated by the government in the form of the Water Services
Regulation Authority, which is commonly referred to as Ofwat. Ofwat is tasked with
ensuring fair prices and high quality water and protecting consumers’ interests.
Moreover, the utilities have to adhere to EU water quality regulations. This
privatisation took place upon the government’s request to raise financial capacities for
the rehabilitation of aged water infrastructure and management capacities to increase
the level of performance (Littlechild, 1988).
All water charges have to be approved by Ofwat, which sets the limits for water prices
for a period of five years. The charges are designed to recover all costs from financing
O&M, investments in the water supply infrastructure, and all taxes while allowing for
small profits to be made by the utilities in the form of ex-post rewards for
outperforming the expectations as defined by Ofwat; at the same time, Ofwat is also
allowed to financially penalise the water companies for underperformance (TERI,
2010). England is a country with rich water resources, and for a long time and still to
some extent today, water metering was deemed too costly. Instead, tariffs historically
consisted of a flat rate per month that was calculated based on the rateable value (RV)
of the customer’s home (Zetland, 2016). According to the latest Ofwat charging
scheme (Ofwat, 2018), utilities may still choose to charge volumetric tariffs or fixed
charges for unmetered connections since water meters are still not compulsory. As a
result, only half of households have water meters even though installing water meters
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is done free of charge and metered customers pay less for water on average since
consumption decreases once the water supply is metered (Ornaghi and Tonin, 2017;
Ofwat, 2019).
Key Findings
This brief international overview reveals that industrialised countries rely on different
regulatory structures and tariff systems in order to achieve full coverage and high
water quality at affordable prices. It also showed that all countries implement and
enforce mechanisms to ensure that cost recovery is achieved and necessary
investments in the infrastructure can be financed. The findings further highlight the
importance of charging cost-recovering tariffs that reflect the cost structure, which
provides incentives for water utilities as well as customers to efficiently use or supply
water and establishes clear legal frameworks. In the end, water supply in
industrialised countries involves numerous challenges, many of which are similar in
nature to those faced in emerging markets – although often not to the same extent – as
is shown in the next subchapter.
3.3.2. Emerging Markets
At their core, the business models and pricing policies in emerging markets are in
theory similar to their counterparts in industrialised countries. However, there are
some significant differences that are highlighted in this subchapter by reviewing
research literature and case studies in selected markets and regions.
One common denominator that is to a large extent responsible for the generally poor
performance of water utilities in emerging markets and developing countries is the
lack of a commercial orientation and a lack of incentives for utility managers and
politicians to adopt a more commercial orientation, even though this orientation is
often postulated in national and local laws and regulations (Mugabi et al., 2007;
Zetland and Gasson, 2013; Central Water Commission, 2017a).
The recent emphasis on price as a means to implement water policies as well as the
increasing amount of research published concerning the design of optimal water
tariffs, developed countries, and emerging markets have enabled politicians and/or
utilities to make changes to their pricing policies and thus their business models
(TERI, 2010; Garcia-Rubio et al., 2015). Many countries are now trying or planning
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to adopt and impose a two-part tariff system with a basic charge (often including
environmental charges) and a variable or volumetric consumption fee as is popular in
almost all industrial countries (Banerjee et al., 2010; IWA, 2018).
India
In India, water utilities have two main sources of revenue: water charges and water
taxes (Singh et al., 2005). However, most water charges are not based on water
consumption with IBTs due to a lack of water meters but rather are based on flat-rate
tariffs. A lot of Indian municipalities further collect water taxes in addition to water
tariffs. The municipal water tax serves a function similar to a basic tariff for water
consumption but is embedded in the municipal property tax. The property tax itself is
based on the property’s potential rent income. The calculated rent income is based on
the property size multiplied by a certain factor depending on the affluence of the
residential area.
Most government institutions and legislations have proposed and requested that water
tariff structures fully cover the cost of O&M in order to improve the performance of
water utilities and increase coverage. This is reflected in all National Water Policy
Statements dating back to 1987 (Central Water Commission, 2017b). Nevertheless,
despite the existing and extensive legal and regulatory framework that has clearly
mandated cost-recovering tariffs since 1987 and strongly recommended the use of
water meters and volumetric tariffs since 2012 (Government of India, 2012), the
reality looks different.
In India, water is generally considered to be a social good rather than an economic
good (Aggarwal et al., 2013). Most scholars have concluded that the mechanisms to
translate public policies and regulations into action are not strong enough and that
there is a lack of political will to enforce actual changes in water pricing (e.g., Briscoe
and Malik, 2006; Gessler et al., 2008; Anselin et al., 2010; Narender, 2013). Hence,
water tariffs remain too low despite the regulatory and institutional framework. In
their study of water prices and costs, Tiwari and Gulati (2011) analysed the data for
water utilities in 31 cities in India with respect to their performance in supplying
water. The data showed that, on average, the water utilities only recovered
approximately 75% of their O&M costs. These findings were similar to those from a
study conducted by Sridhar and Mathur (2009), which found that price recovery from
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all charges related to water supply in India is roughly 22 to 25% lower than the O&M
expenses. Consequently, the water sector in India is in severe financial distress (see
e.g. Briscoe and Malik, 2006; Aggarwal et al., 2013).
This has led to excess demand and over-exploitation of India’s water resources
(Central Water Commission, 2017a). Similarly, water tariffs are rarely based on actual
consumption but often rely on flat rates. As a result, overall the policies have not
resulted in improving the country’s water resource management and water losses, and
NRW levels remain high (Narender, 2013).
One of the main reasons for the poor state of India’s water supply is the insufficient
level of investments, especially in O&M, caused by the utilities’ inability to recover
even O&M costs (Anselin et al., 2010). Since the giant backlog of deferred
maintenance can be seen as systematic as discussed in the book by Briscoe and Malik
(2006), the underlying philosophy or business model of India’s past approach to water
supply was appropriately described by one of the book’s contributors, Nirmal
Mohanty, as ‘Build- Neglect-Rebuild’.
Vietnam
In Vietnam, as is common for most Southeast Asian countries, an increasing block
tariff structure was adopted with average prices that are not able to fully recover
supply costs or generate funds for necessary investments (Horbulyk and Price, 2018).
Unlike most other Southeast Asian countries, Vietnam does not employ a two-part
pricing approach with a base fee to cover at least a portion of their fixed expenses but
rather completely relies on their volumetric fees. According to the United Nations
Environment report authored by Horbulyk and Price (2018), there is no independent
regulator for the water supply sector, and with a high jurisdictional fragmentation –
more than 60 sub-national jurisdictions are responsible for approving or regulating
water prices (Nguyen, 2013) – there is a lack of coordination and clearly defined
objectives while a multitude of subsidies exist. Overall, however, water pricing is
below cost recovery levels, 37 and the subsidies – mainly due to the misguided IBT
tariff structure – do not solely benefit the poor but rather the wealthy (ADB, 2009;
37

As noted by Horbulyk and Price (2018), it is very likely and the general consensus that tariffs are
below full costs; however, the lack of publicly available data on the actual costs of water supply makes
it difficult to verify these statement and results.
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Canales Trujillo et al., 2015; Rudolph et al., 2015; Horbulyk and Price, 2018). In
2007, Vietnam tried to legislatively regulate water supply tariffs (Decree 117/2007) in
order to promote full supply cost recovery, but since the decree did not consider any
investment needs, it did not achieve its intended objective (Canales Trujillo et al.,
2015).
Latin America
In the 1990s, Latin America passed a water sector legislation reform that introduced
cost recovery principles that were aimed to reduce deficits and enable public-private
partnerships. However, as concluded by Foster and Yepes (2006), this proved much
more challenging than anticipated. While Latin American utilities raised tariffs
nominally in the local currencies, inflation and currency devaluation have so far
prevented cost-covering tariff change. However, Latin American utility tariffs are
now among the highest of developing countries and above average for emerging
markets.
The major obstacle for cost recovery and fair tariffs is the prevalence of poorly
designed IBTs (see Subchapter 3.2; see e.g. Foster and Yepes, 2006; Hoque and
Wichelns, 2013; Barde and Lehmann, 2014).
In Brazil, for example, a study by Kayser et al. (2015) has revealed that one of the
main challenges for water utilities is the amount of non-paying consumers. Due to
these non-paying customers, there is not enough revenue for sufficient O&M. Kayser
et al.’s study quoted one state administrator who made the following statement:
[Customers] know there are no real consequences. There is not much we can do.
They don’t pay, we cut the water, they come and make an agreement to pay, pay
the first instalment (so we will connect them again), then they just stop paying.
We cut again, they come back, sign another agreement, we reconnect, and so on.
Or they just make an illegal connection (Kayser et al., 2015, p. 191).
As a consequence, customers that do pay their water prices pay double since they also
pay taxes that are used to subsidise a water supply infrastructure that is not managed
to recover the costs of operating it.
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Key Findings
Pricing strategies, as well as the legislative and institutional framework, differ vastly
between emerging markets. Nevertheless, there are similarities. Utilities consistently
fail to recover the full costs of water supply, though for different reasons. In some
countries there are no regulations that require cost recovery, and politicians are
unwilling or unable to raise the water prices. In other countries, even if legislation and
regulations that mandate cost-covering tariff structures exist, as is the case in India,
without mechanisms to translate them into practice or enabling utilities to set and
enforce tariffs, this does not lead to an improvement of water supply. In many cases,
the same lack of enforcement also applies to the collection of water bills.
Furthermore, utilities usually lack the expertise to calculate cost-recovering tariffs, as
well as the incentives to do so.
Apart from the appropriate tariff choice, pricing strategies require an understanding of
the price elasticity of water and the customers’ willingness to pay.
3.4. The Price Elasticity of Water, Willingness to Pay, and Shadow Prices
The price elasticity of water determines how much a change in price changes the
quantity of water demanded. Nauges and Whittington’s (2010) meta-analysis of
literature evaluating household water demand in developing countries suggests that,
similar to industrialised countries, estimates of own-price elasticity for domestic water
supply range from 0.3 to 0.6, and income elasticity ranges from 0.1 to 0.3. 38 This
implies that in medium-sized and large cities with a sufficient percentage of middleincome households, tariff increases are a suitable tool to increase revenue.
Moreover, since the demand is far from perfectly inelastic, an increase in tariff will
reduce the quantity of water demanded. This means that even though the income
elasticity is relatively low, emerging markets with high rates of economic growth and
a rapidly growing middle class face significant upward pressure on domestic water
demand. Various studies have conclusively shown that the increase in domestic water
demand in emerging markets correlates with the average household income (e.g.,
Flörke et al., 2013).
38

A price elasticity of less than one (in absolute value) implies that the demand for water is inelastic.
Consequently, a change in price leads to a relatively smaller change in the quantity of the good (i.e., the
volume of water) demanded.

72

Figure 13 illustrates a typical price elasticity of demand curve for water and
highlights the effects of underpricing and overpricing water (Bruinette and Claassens,
2016, p. 6) based on the research and price/demand formula as presented in Figure 14.

Figure 13: Price Elasticity of Water

Figure 13 highlights three key parameters:
1. Zero base system demand is the demand if water is priced at the full supply
costs as long as there are no restrictions on demand.
2. Elevated demand is the demand for water if water is priced below the full
supply costs as long as there are no restrictions on demand.
3. Suppressed demand is the demand if water is priced above the full supply
costs as long as there are no restrictions on demand.
The difference between elevated demand and zero base system demand is aptly named
overconsumption. Since most utilities in emerging markets set water tariffs below
their full supply costs (see Subchapters 1.1 and 2.3.3) with very few if any demand
restrictions, overconsumption is the norm. Moreover, since water utilities in emerging
markets usually lack reliable data (see e.g. NITI Aayog, 2018), they are rarely able to
determine their full supply costs and are thus unable to set the water tariff to zero base
system demand even if they want to.
In contrast to the price elasticity, the willingness to pay measures the amount of
money the customers would be willing to pay for the supply of safe and reliable
water, which represents an improvement of the current situation in most emerging
markets.
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Willingness to Pay
Recovering the costs of water supply is a key element of ensuring a sustainable water
supply. However, there is often a lack of political will and courage to introduce costcovering water tariffs by raising prices (Anselin et al., 2010). Nevertheless, in contrast
to the popular belief held by many politicians and utility managers, there is evidence
that most households would be willing to pay more if the increase in tariff would
translate to a more reliable and safe water supply, especially once educated about the
positive effects of improved water supply. This, inter alia, has been observed by
Ntengwe (2004), Wang et al. (2010), Dhanasekaran and Ganesan (2012), and Canales
Trujillo et al. (2015).
For example, in Chongqing Municipality, China, a study by Wang et al. (2010)
including a survey of approximately 1,500 households in five suburban districts found
that even a substantial tariff increase would be feasible as long as the supply quality
could be improved, public awareness and accountability campaigns employed, and the
poorest households subsidised to some extent. The same is true for Vietnam, where a
review of literature in a report by Canales Trujillo et al. (2015) found that since
customers were willing to pay more for improved water supply services, achieving
full supply cost recovery was a question of being willing to charge more and actually
improving the service levels (or facing public backlash) and not a question of the
customers’ willingness to pay. Similar results were reached in Dhanasekaran and
Ganesan’s (2012) study of the willingness to pay for water supply in rural areas in
Tamil Nadu, India. Their study found that most respondents were willing to pay more
for improved service and that there was a significant correlation between education
level and willingness to pay. This coincides with the experience of some experts as
expressed in the semi-structured expert interviews:
[…] and there is a willingness to pay. People are really willing to pay
provided that they get a decent quality that they are asked to pay for (Bahl,
M., personal interview, 09.05.2019).
However, some scholars such as Merret (2002), who has reviewed 11 studies from the
willingness-to-pay literature, are very critical of the evaluation of the willingness to
pay for water services in developing countries and emerging markets. Their main
argument is based on the question of what degree of consonance exists between the
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willingness to pay as stated in surveys and interviews and the interviewees’ actual
market behaviour if the proposed scenarios were to become reality. This is called the
hypothetical bias since respondents do not actually face any budget constraints while
answering the question of how much they would pay in different theoretical scenarios.
Other points of criticism are that most scholars’ use of a maximum willingness-to-pay
concept when determining willingness to pay does not sufficiently consider
affordability or mix the concept together with willingness to pay. However, scholars
such as Whittington et al. (2009) have argued that many of these factors are and can
be overcome by adapting the survey design, citing for example Johnston (2006), who
has concluded that for certain survey designs, no statistical evidence of hypothetical
bias could be found.
The willingness to pay can and is in some instances used as an approach to determine
the water tariff. For the development of a sustainable business model in this
dissertation, the willingness-to-pay approach for tariff settings is, however, not the
chosen approach; instead, the cost of service (i.e., full supply cost recovery) approach
is selected. While it is imperative for a utility to understand the concept of willingness
to pay, the customer’s general willingness to pay – especially since customers are
often willing to pay more for improved services – and how to increase it, this
approach has some flaws and can lead to a vicious cycle (as already described in the
introductory chapter) if the costs of water supply are ignored.
Shadow Prices
Shadow prices – which are based on case-specific price elasticity, willingness to pay,
and the purpose for which the water is used – are used to calculate the macroeconomic
value of water supply. In most developing countries and emerging markets, the
economic value of water served and used is different from the often-subsidised water
price. Therefore, one of the most important parameters for any cost-benefit analysis is
the shadow price (Rudolph, 1980; Nikouei et al., 2012). The shadow price for water
can be depicted as a demand function based on the representative water tariff, which
is the subsidised tariff plus the consumer profit (if water tariffs are subsidised or
below market prices).
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Figure 14 shows the shadow price and its formula (Rudolph, 2011b, p. 9).

Figure 14: Shadow Price for Water

The value of water depends on the specific use and the quantity received. For
household consumption, a small fraction of the water supply is used as drinking water.
This is the most valuable fraction. The same is true for water used for industrial
processes, whereas water for purposes such as irrigation, gardening, and swimming
provides less value per cubic meter. For excessive consumption and water waste, the
value of water falls even further (Rudolph, 2011b). Calculating the shadow price
enables utilities to assess and communicate the true value of water supply in order to
establish a step-by-step basis for setting the tariff closer to the cost of supplying water.
3.5. The Rationale for Cost-Recovering Tariffs
As discussed in the previous chapters, most utilities in emerging markets underprice
water for political reasons or because they see water mainly as a social good. As a
consequence, water utilities cannot operate sustainably, and water is overused and
wasted despite being a valuable resource. One of the most commonly cited obstacles
of setting water tariffs to a level where they at least recover the economic costs is the
affordability, particularly for low-income families (Foster and Yepes, 2006). This
subchapter demonstrates why and how cost-recovering tariffs actually promote equity
and benefit the poor. As argued by Rogers et al. in 2002, raising water prices is
neither inherently regressive nor does it necessarily reduce equity, contrary to
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previous assumptions in the research literature and the prevailing public opinion in the
past and present.
Market-based approaches with prices that reflect the true and full economic costs of
water can increase equity by providing an incentive for utilities to expand their
services to those not served before and consequently to those who had to rely on
expensive water vendors or had to queue for hours to receive water at public
fountains. Consequently, a study on cost recovery conducted by Foster and Yepes
(2006) has concluded that even if water tariffs had to be doubled to recover the
economic costs, the overall impact on poverty levels in Latin America would be
negligible.
Rogers et al. (2002) have further argued that higher prices that reflect the actual costs
of providing this service increase the sustainability of the water resources. They have
based this argument on the fact that raising water prices automatically leads to an
improvement in resource allocation since the price of a resource serves as the primary
allocation mechanism through which the resource is distributed among the different
uses most valuable to the consumers. Moreover, higher prices change consumer
preferences and thus reduce water wastage. Water prices that reflect the cost and
value of water can change the awareness of customers from receiving a good for free
or at barely any cost to receiving something ‘valuable’. Studies have shown that when
people pay more for goods and services (e.g., water supply), they are more aware of
their value, which in turn prompts them to use and maintain the respective good more
carefully (Viswanathan et al., 2009; Nauges and Whittington, 2010).
Furthermore, underpriced or free water removes the ‘ownership’ over the water
supply system from the public, as TERI has concluded (2010). The rationale for this
conclusion is that as water is so inexpensive that the customer does not feel entitled to
challenge the municipality for poor performance. Consequently, a fair price would
encourage the customers to demand sufficient, safe, and secure water supply.
In general, urban water utilities always need to critically evaluate (i) if their subsidies
are sustainable in the mid- and long term, (ii) which user groups benefit to what extent
from the subsidies, and (iii) if the subsidies only benefit existing customers or are
aimed at extending the network coverage (GIZ-OECD, 2018).
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As stated by Zetland and Gasson (2013, p. 327),
Policies that reduce the price of water below the full cost of service are likely
to increase unsustainable water consumption, causing stress on supplies;
dependence on outside sources of financing and the political interference that
comes with it; service interruptions due to underfunding of operating and
capital costs, and inequality due to limits on service to outlying, informal and
newly settled areas.
Additionally, as has been shown in a comparative case study conducted by Kayser et
al. (2015) in Brazil, outside financing via loans and credits from the (federal)
government is difficult and time-consuming to obtain due to the complex application
requirements. This further highlights the benefits of being financially independent and
thus able to fund urgent investments without having to rely on outside loans.
Water pricing that reflects the actual costs and economic and social realities is a
prerequisite to water sector reforms in India, because it sends the appropriate signal
for its use. Aggarwal et al. (2013) concluded this, inter alia, in a paper that examined
regulatory and pricing reforms in the electricity sector in India and transferred these
findings to the Indian water sector. An extensive study by Zetland and Gasson (2013)
that analysed a dataset of water tariffs for 308 cities in 102 countries reached the same
conclusion on a much larger scale. Their study found strong evidence that high water
tariffs correlate with lower consumption per capita and a decreased risk of water
shortages. Therefore, choosing a suitable water tariff is not only a matter of revenue
but also of reducing water wastage and improving resource allocation. Resource
allocation is optimised as the price sends a clear signal to the consumers. Higher
prices also incentivise technology adoptions and fund reliability improvements, as
Zetland (2011) has found.
It is also crucial to assign politics only a minor and informing role in setting the water
tariffs. As concluded in a paper by Briscoe (1997) on the management of water as an
economic resource, there is compelling evidence throughout the developing world that
the influence of politics in setting tariffs has led to high costs, because the utilities are
not accountable to their users but rather to the politicians and set tariffs below the
actual costs for political reasons. This leads to low and unreliable coverage with the
poor always being the last to get the service and coping costs being more than 10
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times higher than an efficient and independent utility would need to charge for a
reliable water supply. As Briscoe has stated, this process has been labelled the
‘hydraulic law of subsidies’. The subsidies follow the water, and the water first and
mainly flows to households with power and influence and away from the poor. This
forces the poor to pay vendors for water up to 100 times the amount of piped supply
water while risking contracting waterborne diseases (Workman, 2016).
These coping costs can be an incredible burden for poorer households, as is
emphasised in Figure 15 below, which shows the costs of coping with poor water
supply in rural Kenya in the local currency of the Kenyan shilling (Ksh) (adapted
from Cook et al., 2016, p. 854).

Figure 15: Monthly Coping Costs (in Ksh) During the Dry Season (Excluding Time Costs, by Primary
Source, Mean)

The significance of setting water tariffs to at least equal to the full supply costs is
clear from the discussions above. They are also a prerequisite for financing the
sustainable operation of the water supply infrastructure. As stated by T. Block in the
expert interview (06.06.2019),
Full-cost covering and market-oriented prices are the minimum that must
ultimately be charged. Because only then is it possible to provide reliable
service and to manage the infrastructure sustainably, so that it does not have
to be replaced after 5-10 years.
However, as stated by Briscoe and Malik (2006, p. 68),
cost recovery is, of course, an appropriate aspiration, but it is almost never
the place to start.
For the development of a sustainable business model, this means that a service-level
improvement and stakeholder involvement are advisable before tariffs are raised.
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3.6. Conclusion
Based on the subchapters above and the literature review, it can be concluded that the
top-down approach of numerous decrees, regulations, policies, and investments to
notably improve water supply to all has mostly failed so far. The lack of strong
institutions and sound business models was shown to be one of the major obstacles to
improving water supply. As stated at the GIZ-OECD (2018, p. 2) conference on
blended finance 39 for water investments,
Blended finance cannot fix a business model that does not work, efforts to
mobilise additional sources of finance must be accompanied by reinforced
efforts to maximise the effectiveness of current sources of finance and existing
assets.
This statement emphasises the importance of sound business models and highlights
one shortcoming of the traditional approach of official development assistance (ODA)
financing, where comparatively less focus is placed on analysing the utility’s past
performance and securing improved future performance.
For one of the main components of the business model, the tariff structure, the
analysis revealed that volumetric tariffs (with a fixed cost component) are superior to
IBTs and flat-rate tariff structures. Furthermore, it was demonstrated that choosing an
appropriate pricing strategy and tariff structures is crucial for the success of water
utilities. The pricing strategy should reflect the actual costs of water supply but often
fails to do so, especially in emerging markets where – in contrast to industrialised
countries – mechanisms to ensure that cost recovery is achieved are often not in place
or not enforced.
It was further shown that existing business models in emerging markets generally
suffer from three major deficiencies. First, they neglect the hidden costs (see Figure
9). Second, the water tariff structures are mostly inadequate since they are neither
designed to reflect the utilities’ true cost structure nor calculated to recover the full
costs of water supply and thus send consumers distorted signals on the value of water,
which leads to an overexploitation of the resource. Real water losses are high and the
collection rates for water bills are very low, so even if tariffs were high enough in
39

According to the OECD (2018, p. 3), blended finance is ‘the strategic use of development finance for
the mobilisation of additional finance towards the SDGs in developing countries.’
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theory, cost recovery would not be achievable. Third, almost all utilities fail to ensure
sufficient O&M, either by default or due to a lack of funds caused by the two previous
deficiencies, which leads to a vicious cycle.
Furthermore, the concepts of price elasticity of water, willingness to pay, and shadow
prices were illustrated, and their significance for developing business models was
highlighted. The chapter concluded with an analysis of why tariffs should always
recover the full supply costs since water utilities cannot operate sustainably otherwise
and water supplied below the cost of supply is overused and wasted. It was further
argued and demonstrated that contrary to popular opinion, cost-recovering tariffs
actually promote equity and benefit the poor as long as the very poor receive some
direct subsidies if necessary. As stated by Rudolph (2015),
Don’t subsidise the tariffs, subsidise the poor.
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4. Approach and Methodology
The choice of which method to employ is dependent upon the nature of the
research problem (Noor, 2008, p. 1,602).
4.1. General Information
While the introductory quote might seem to state the obvious, discerning the nature of
one’s research and identifying and justifying the appropriate methods is a difficult but
central task, because it determines the validity of the research results and thus the
success of the dissertation. The following chapter explains and justifies the decisions
made to conduct this research successfully. In order to answer the overall research
question of how to develop a sustainable business model for water utilities in small
and medium-sized cities in India and other emerging markets, all the set research
objectives had to be addressed and achieved. The objectives as stated in the
introduction were to:
1. Outline the crucial part water plays in today’s society and investigate how this
influences the water utilities’ business models and how they in turn influence
the utilities’ ability to provide water;
2. Critically evaluate and synthesise the current literature and create a theoretical
framework with a focus on the role of business models in supplying
affordable, safe, and reliable drinking water in emerging markets;
3. Collect and analyse empirical data about existing business models by
conducting the case study in India and in-depth expert interviews; and
4. Develop and define an innovative, adaptable, and sustainable business model
for medium-sized cities in India and other emerging markets based on all the
findings.
The literature review and the chapter on the theoretical framework for business
models enabled the author to achieve Research Objectives 1 and 2 and thus provided
the necessary scientific knowledge in order to choose and develop a suitable research
philosophy and research strategy as well as the resulting research approach and
methodology.
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4.2. Research Philosophy and Strategy
The research philosophy concerns the ‘development of knowledge and the nature of
that knowledge’ (Saunders et al., 2009, p. 107). This subchapter consequently
explains the underlying philosophical principals for this research. Since these
principals affect the research approach, choosing the correct research philosophy and
strategy is a critical first step. Prior to discussing the different research philosophies,
the terms ‘ontology’ and ‘epistemology’ are defined.
According to Saunders et al. (2009), ontology relates to the nature of reality and is
divided into two opposing positions: subjectivism and objectivism. Subjectivism
assumes that there is no universal truth but only a reality constructed by individual
perceptions, whereas objectivism assumes that reality exists independent of individual
perceptions (Horn, 2009; Saunders et al., 2009).
Epistemology40 is the ‘study of the creation and dissemination of knowledge in a
subject area’ (Horn, 2009, p. 108). In a research context, the author’s epistemology
defines what is seen as acceptable knowledge in the conducted research and how this
knowledge can be obtained. Saunders et al. (2009, p. 119) provide a comprehensive
overview of the four most common management research philosophies, including
their ontology, epistemology, and typical data collection techniques, as can be seen in
Table 4.

40

From the Greek word epistēmē, meaning knowledge.
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Table 4: Comparison of Four Research Philosophies

Ontology:
The
researcher’s
view of the
nature of
reality or
being

Positivism
External,
objective, and
independent of
social actors

Epistemology:
The
researcher’s
view
regarding
what
constitutes
acceptable
knowledge

Only observable
phenomena can
provide credible
data and facts;
focuses on
causality and
law like
generalisations,
reducing
phenomena to
simplest
elements

Typical data
collection
technique

Highly
structured, large
samples,
quantitative but
can use
qualitative

Realism
Is objective; exists
independent of
human thoughts
and beliefs or
knowledge of their
existence (realist),
but is interpreted
through social
conditioning
(critical realist)
Observable
phenomena
provide credible
data and facts;
insufficient data
means inaccuracies
in sensations
(direct realism);
alternatively,
phenomena create
sensations which
are open to
misinterpretation
(critical realism);
focuses on
explaining within a
context or contexts

Interpretivism
Socially
constructed,
subjective, may
change,
multiple

Pragmatism
External,
multiple, view
chosen to best
enable
answering of
research
question

Subjective
meanings and
social
phenomena;
focuses on the
details of a
situation, a
reality behind
these details,
and subjective
meanings
motivating
actions

Methods chosen
must fit the subject
matter, quantitative
or qualitative

Small samples,
in-depth
investigations,
qualitative

Either or both
observable
phenomena and
subjective
meanings can
provide
acceptable
knowledge
dependent upon
the research
question;
focuses on
practical
applied
research
integrating
different
perspectives to
help interpret
the data
Mixed or
multiplemethod
designs,
quantitative
and qualitative

This dissertation’s research philosophy is pragmatism. This choice was made because
pragmatism’s ontology, epistemology, and typical data collection techniques fit the
research focus and objective the best. In order to answer the different research
questions and fulfil the research objectives, different and multiple views of reality had
to be considered. This was necessary because, for example, all the financial figures
from the audited accounts had to be considered as an objective reality, but the
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perceived and culturally driven view of business models, including pricing strategies,
also had to be considered. Moreover, the epistemology’s focus on practical applied
research that allows for a case study approach and integrating different perspectives to
help interpret the data enabled the author to use and analyse the extensive financial
data from the case study together with the qualitative data from the expert interviews
as a basis for the business model.
In line with the research philosophy and the research objectives, a research strategy
was chosen. A research strategy is a strategy that is adopted in order to successfully
conduct the necessary empirical research (Biggam, 2011). There are numerous
academically accepted strategies for different purposes that any scholar can choose
from including case studies, surveys, ethnography, grounded theory, and action
research. All of these strategies can potentially be exploratory, descriptive, or
explanatory as well as qualitative or quantitative. Therefore, choosing one or more
strategies does not inherently define the nature of study even though some strategies
usually suggest a specific approach (e.g., a case study often uses a qualitative
approach) (Yin, 2009; Biggam, 2011).
This dissertation employs a case study approach to implement qualitative empirical
research. According to Yin (2003, p. 13), a case study inquiry ‘copes with the
technically distinctive situation in which there will be many more variables of interest
than data points, and as one result relies in multiple sources of evidence, with data
needing to converge in a triangulating fashion, and as another result benefits from the
prior development of theoretical propositions to guide data collection and analysis.’
This is the case in this dissertation, which aims for a holistic review. The qualitative
aspect of the approach is also suitable since an in-depth understanding of the structure
of business models for water utilities and their impacts on water supply was required.
As discussed in Göthlich’s paper (2003) on the benefits of using case studies in
economics – particularly in Germany, where the value of case studies was long
disregarded – Yin’s view of case studies is generally accepted in academics even
though some other scholars (e.g., Stake, 2006) have argued for case studies that do not
let prior theoretical propositions determine data collection and analysis methods.
However, this dissertation follows a case study approach as advised by Yin (2003)
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since his approach is more flexible and this dissertation benefits from theoretical
propositions to guide data collection and analysis.
According to Yin (2003), there are three categories of case studies: exploratory,
descriptive, and explanatory. The exploratory approach was chosen because the data
serves to explore how a suitable business model can be developed for medium-sized
cities in emerging markets. However, most studies cannot be perfectly assigned to just
one category due to their complex natures (Biggam, 2011). A certain ambiguity has to
be accepted. For this dissertation, this also holds true since the case study includes
several explanatory aspects as well, such as the explanation of the relationship
between the audited accounts and the utility’s business model.
It has often been argued in the scientific community that the results of a case study
approach cannot be generalised at all and are thus not replicable (see Campbell &
Stanley, 1967; Hägg and Hedlund, 1979; Flyvbjerg, 2006). This view to some extent
contrasts with the stated objective of this dissertation to develop an adaptable and
sustainable business model for medium-sized cities in India and other emerging
markets. However, as concluded by Flyvbjerg (2006, p. 9), the ‘strategic choice of
case may greatly add to the generalizability of a case study’ as well as the methods
for data collection. 41 This is particularly true for this dissertation, because due to data
triangulation, the research validity increased (see e.g. Patton, 1999; Houman
Andersen, and Skaates, 2004), the city of Tiruvannamalai is representative of a
medium-sized city in emerging markets (see Chapter 5), and the underlying principles
of the water sector are very similar in emerging markets and industrialised countries
and require only minor adjustments from case to case (see e.g. Briscoe, 1997).
Finally, as already discussed in Chapter 1, this dissertation does not aim to develop a
‘one size fits all’ business model for medium-sized cities in emerging markets, but
rather a business model that is adaptable to most cities’ situations when it comes to
water supply.
It should be noted that the case study in this dissertation was part of a comprehensive
five-year research project funded by the German Ministry for Education and Research
(see Rudolph et al., 2019). The duration of the case study allowed the author not only
41

Flyvbjerg (2006) has also provided examples of several researchers such as Campbell who were
quite critical of case studies for that reason but at some point became strong proponents of the use case
studies.
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to collect a great deal of data but also to verify all of the data in close collaboration
with local authorities and institutions. This was necessary since the primary data was,
in many cases, unreliable or insufficient in other ways. This is unfortunately true for a
lot of data in the Indian water sector that is often collected using out-dated collection
techniques and methods (NITI Aayog, 2018).
To summarise, pragmatism was chosen as this dissertation’s research philosophy. The
empirical research is based on a qualitative, exploratory case study approach. The
detailed methodology resulting from the literature review findings and the
consequently chosen research philosophy and strategy are depicted in the following
subchapter.
4.3. Data Collection and Analysis
This research followed a three-step methodology. However, the three steps should not
be seen as linear and independent steps but as interconnected and part of an iterative
process that serves to compare and re-evaluate interpretations and findings to create
more robust data (see Figure 16).
The first step consisted of a comprehensive literature review and analysis. The
literature review mainly explored current academic journals related to the objective of
this dissertation but also included guidelines and best practice guides developed by
renowned institutions such as the World Bank as well as standard economic literature.
The literature was categorised and linked to the dissertation’s individual chapters in
Citavi. Afterwards, it was summarised, analysed, and compared and contrasted with
the findings of other authors. This provided the basis for this dissertation.
The second step consisted of collecting, verifying, and analysing the data from the
eight annual accounts for the fiscal years 2008/2009 to 2015/2016 and additional data
such as payrolls, loan sheets, tariff booklets, and tax accounts. The annual accounts
were provided to the author by the municipality in printed form and were then
digitised, cross-checked, and verified with the staff of Tiruvannamalai Municipality
and then restructured. This data provided an in-depth understanding of all financial
matters concerning water utilities. Based on this data (as well as the literature review),
a comprehensive financial model was created in Excel that allows for scenario
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analyses, forecasting, and numerous other calculations. The model is introduced and
discussed in the next chapter.
The third step consisted of conducting in-depth, semi-structured expert interviews (the
transcribed interviews can be found in Appendix E). While the interviews are not the
main source of data in this dissertation, they were used as a means of data
triangulation to cross-validate the data from the literature review and case study and
capture different perspectives and dimensions. 42
The interviews were recorded, transcribed, and analysed at two levels – the textual
level and the conceptual level – as advised by Corbin and Strauss (2015). At the
textual level, open coding 43 was used to abstract the key information and constructs
from the interviews in an iterative process by constantly comparing the constructs and
statements with findings and empirical evidence from the literature review. The same
is true for the analysis at the conceptual level, where axial coding was carried out as
the most suitable method to identify different categories and subcategories across
constructs (Strauss and Corbin, 1998).
Figure 16 illustrates the analysing process that was adopted for the interviews (based
on Biggam, 2011, p.164).

Figure 16: Qualitative (Interview) Analysis Process
42

Triangulation occurs when different sources of data are used to increase the range of perspectives in
the dissertation in order to enhance data richness and achieve more reliable results (Patton, 1999).
43
The process of marking important sections of the qualitative data – in this case the interview
transcripts – and adding descriptions or ‘codes’ is called open coding (Khandkar, 2009)
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This iterative process of analysing the interviews helped to identify reoccurring
themes. Saturate, 44 a web-based qualitative analysis tool, was used to analyse the
transcripts.
4.4. Research Quality
A high research quality helped to ensure the dissertation’s success. There are two
factors that primarily determine research quality and thus the credibility of the
conducted research: reliability and validity.
4.4.1. Reliability
Reliability was predominantly used as a term in quantitative research before it was
adopted for qualitative research. In quantitative research, reliability refers to the
concept of replicability or repeatability of the results by adopting the same processes
(Golafshani, 2003). As stated by Leung (2015, p. 326), for ‘qualitative research with
diverse paradigms, such definition of reliability is challenging and epistemologically
counter-intuitive. Hence, the essence of reliability for qualitative research lies with
consistency.’ In a similar vein, Biggam (2011) has stated that research is reliable when
there is proof that it is trustworthy, such as details about how the research was done
and data and documents backing up all the findings. In this dissertation, the author
strived to ensure a high reliability for the case study as well as for the conducted
interviews.
Case Study
Since the quality of data from water utilities is often poor in India (NITI Aayog,
2018), all the annual accounts analysed were audited by an independent third party
beforehand. Additionally, the author mathematically checked all the figures. In case
of any deviations, the figures were discussed and corrected with the support of
respective authorities. Moreover, the author was able to analyse eight years of audited
accounts, which further helped to improve data consistency. Moreover, numerous
other documents relating to the financial situation (loan sheets, tariff rates, etc.) were
extensively studied, analysed, cross-checked with the audited accounts, and discussed
with the responsible staff from the municipality. In order to further increase the
reliability, each audited account is attached to this dissertation in Appendix A.
44

http://www.saturateapp.com/
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Interviews
There are specific concerns regarding reliability when semi-structured interviews are
conducted. The main concerns are interviewer bias and interviewee/response bias
(Saunders et al., 2009). Interviewer bias includes questions and nonverbal
communication that influence the interviewee’s answers as well as how the
interviewer interprets the answers. Interviewee bias can be caused by a lack of trust
towards the interviewer that causes the interviewee to withhold or change
information. To prevent or minimise any bias, the author used and followed available
research on how research interviews are most effectively conducted. Sources that
were used included Gibbs (2008), Saunders et al. (2009), Brinkmann and Kvale
(2014), and Corbin and Strauss (2015). Additionally, in order to further increase the
reliability, each interview’s transcript in a lightly edited form (see Chapter 6) is
attached to this dissertation in Appendix E.
4.4.2. Validity
For quantitative research as well as qualitative research, validity is a critical aspect of
research quality. Originally a concept from quantitative research, validity was
redefined 45 to fit the qualitative approach. For qualitative research, validity is created
by choosing appropriate methods and strategies that conform to academic standards of
collecting and analysing the data used (Johnson, 1997; Kirk and Miller, 2005). In this
dissertation, validity was achieved by consulting academic literature on research
methods and choosing and justifying appropriate methods that are in line with the
research aim and objectives.
Moreover, data triangulation, which was chosen for this dissertation (i.e., data from
the literature review, case study research, and expert interviews), is a suitable strategy
to promote qualitative research validity as well as reliability (see e.g. Golafshani,
2003; Houman Andersen and Skaates, 2004).

45

For qualitative research, the term validity is in some cases renamed and referred to as rigor (see
Golafshani, 2003).
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4.4.3. Limitations of the Research Approach
Choosing a suitable research philosophy and strategy also includes choosing some of
their limitations. In the case of this dissertation, the sample was relatively small with
one extensive exploratory case study and nine in-depth interviews. As discussed in
Subchapter 4.2, the chosen approach that included non-probability sampling still
allowed for the necessary generalisation in terms of the research objectives, but as
stated by Saunders et al. (2009), a statistical generalisation is not possible with such
an approach. However, the chosen approach allowed for the creation of rich data and
valuable in-depth insights into the business model of a water utility and made it
possible to draw on the experience of water experts in India and Germany.
To address the question of reliability that often occurs when conducting case study
research, especially single case study research, this study did not only rely on an
extensive case study in India as the main means of data collection but also conducted
nine in-depth interviews with renowned water experts in India and Germany to add to
the existing data, contrast the findings to the findings from the literature review or
case study, and as a result, improve the data reliability. This was done on top of an
extensive literature review that provided the basis for the conducted research and
drew from the experience of numerous case studies and meta-analyses.
4.5. Conclusion
This chapter has outlined and justified all the decisions made to conduct this study
successfully. Pragmatism was chosen as the underlying research philosophy since its
research ontology, epistemology, and data collection techniques matched the
objectives of this research the most closely. Based on the research objectives and
philosophy, an appropriate research strategy was selected. An exploratory case study
approach was adopted to implement qualitative empirical research. Furthermore, it
was found that using qualitative empirical research is the most suitable approach in
order to develop a suitable business model for water utilities in emerging markets.
Choosing a research philosophy and strategy that fits the research objective always
means choosing certain limitations as well. In the case of this dissertation, this means
that a statistical generalisation of its findings is not possible. All in all, this
dissertation has a robust methodological layout that ensures the required research
quality to produce valid and reliable results.
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5. Case Study (Research Project ‘WaLUE’)
This chapter discusses the case study and research project and analyses the findings.
The case study results, together with the literature review and the expert interviews,
provide the basis for the development of a business model in Chapter 7.
In a rather unusual approach, the case study’s final financial results are first discussed
and analysed. This approach is similar to the approach used in the guidebook ‘The
Perfect Water Company’ (2016) created by Biwater, a British water company under
the chairmanship of Adrian White, a renowned water expert. The approach further
mirrors the recommended and widely adopted Pyramid Principle for Logic in Writing
and Thinking developed by Minto (2009), which promotes starting with the top (or
answer to the problem at the beginning of the paper respectively) or in this case with
the final financial results derived from the case study.
This approach enables the author to begin this chapter by revealing the financial
consequences of a non-sustainable business model and then to describe, analyse, and
link the circumstances that led to these results in a step-by-step manner. The approach
further sets the groundwork for Chapter 7, which offers recommendations derived
from the literature review, the case study data, and the conducted interviews.
5.1. Case Study Results
Since the accounting standards in most Indian municipalities and utilities did not in
this case and still rarely meet international standards such as the International
Financial Reporting Standards (IFRS) because they have historically relied on a rather
non-transparent, cash-based accounting system and transferring this system to IFRS is
very challenging (see e.g. Indo-USAID, 2010; Abraham, 2013), a few aspects need to
be discussed before the results can be interpreted. In analysing the audited accounts of
the municipality’s water supply and drainage fund (WSDF) (see Appendix A), it
became apparent that
1. Depreciation is not sufficiently included in the annual reports since no asset
registers are available. Consequently, the author used the sum of interest and
principal payments as the basis for future CAPEX. In order to forecast future
CAPEX, the loan register was used to calculate the future interest and
principal of each of the seven loans according to their individual conditions.
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2. The individual positions listed for revenue or costs sometimes referred to costs
or revenue generated in other departments. For example, the WSDF bears the
costs for street lighting even though this is an expense not at all related to
water supply. This cost or revenue was excluded from all calculations.
3. In some instances, cost positions were named and assigned inadequately. For
instance, the expenses for consumables (chlorine, precipitants, etc.) were
wrongly referred to as ‘Account 2125: School, Water Supply & Sewerage
Maintenance’. This has been corrected in all calculations.
4. In a few instances, figures were not added or subtracted correctly. These
calculation errors have been rectified.
5. It takes the municipality roughly two years to conclude their annual accounts
and have them audited. Consequently, the last audited data is from 2015/2016.
The data for all subsequent years has been forecasted and extensively
discussed with the municipality. The forecast was mainly done by using data
from field research and the trends from the previous years except for instances
where this would not have been logical (e.g., current demand after the change
in tariff) or where data was available (e.g., for the loans).
Consequently, some of the aggregated figures now differ slightly from the aggregated
figures in the audited accounts. In order to enable the municipality and any user of the
model or data to retrace the corrections and reproduce the results, these changes were
always highlighted in the Excel sheets (including a short explanation of why the
deviation in the audited account numbers occurred).
Finally, the financial model is based on figures in INR and consequently uses INR as
the standard currency; however, the results can also be easily converted to any
currency in order to provide an easier overview for international experts. The reader
of this dissertation can calculate with an exchange rate of 80 INR/EUR. 46
With these explanatory notes in mind, Figure 17 provides a comprehensive overview
of the financial results at an ‘executive to executive’ level. Figure 17 was developed
to allow key decision-makers and other relevant stakeholders to assess the entire
current, past, and future financial situation of the municipality’s water supply and
drainage fund (WSDF) at a glance.
46

This rate reflects the current rate of exchange as of June 2019.

93

94

Source: WaLUE Financial Model

Figure 17: Case Study (Financial) Results

It took more than two and a half years of closely working with the municipality and
cross-checking the figures from the audited accounts before the data was reliable
enough to provide the basis for the figure above. The following statements can be
derived from Figure 17:
•

At no point in the past years was the utility able to recover more than 71.4% of
its total expenditures.
o Moreover, the cost coverage did not improve over the years and is
forecasted to decrease even further in the future.

•

The revenue from water charges roughly equals the revenue from the water
tax, whereas the revenue from new water connections varies from less than
10% up to roughly 20%.

•

The amount of revenue lost due to unpaid bills as represented by the dotted
blue line (provisions for doubtful collection and revenue write off) is
significant. In fact, on average, it roughly equals the total revenue from water
taxes.

The municipality officials were astounded when presented with the results, because
this level of transparency did not previously exist, and very few if any employees
knew how much money the WSDF was losing and how many bills remained unpaid.
The following subchapters provide background information on Tiruvannamalai and its
water supply, which can now be viewed in the context of the utility’s financial
performance.
5.2. Geography and Demography
Tiruvannamalai is located in Southeast India in the federal state of Tamil Nadu. Tamil
Nadu has a population of approximately 72 million and is the sixth largest Indian state
by population (Census of India, 2011). As of 2019, it is the second largest state
economy in India (Harriss and Wyatt, 2019).
Tiruvannamalai is located roughly 185 kilometres southwest of the state’s capital city
Chennai. Its geographic coordinates are 12.226620 N and 79.074610 E, with an
elevation above sea level of roughly 174 metres. 47 In Tiruvannamalai, the temperature
varies from a maximum of 40 °C to a minimum of 20 °C. The hottest months are
47

See https://www.worldatlas.com/as/in/tn/where-is-tiruvannamalai.html
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April to June, while the months with the lowest temperatures are December and
January. The district’s average annual rainfall is approximately 815 mm, which is less
than the state’s average of roughly 1,000 mm. Tiruvannamalai’s average humidity is
roughly 77% (Parthiban et al., 2014).
The city’s population has constantly increased from 109,196 (Census of India, 1991)
to 144,683 (Census of India, 2011) to approximately 150,000 in 2015 as per the latest
estimation by the municipality itself. The demand for water has also steadily
increased. The city currently covers an area of approximately 6.5 km² with a
population density of about 23,000 people per square kilometre, which is roughly 10
times as high as the population density of Hamburg.
5.3. Water Resources and Water Supply and Demand
Tiruvannamalai mainly draws its water from two sources. The main source is the
surface water from the Then-Pennaiyar River. The headworks are located
approximately 23 km from the municipal limits. The river water is treated near the
extraction point and pumped into two parallel feeder systems that transport the water
to the urban areas, including Tiruvannamalai. In Tiruvannamalai, the water is pumped
from three pumping stations (called Anna Nagar new, Anna Nagar old, and
Somavarakulam) to elevated storage tanks and water towers. The second source of
water is shaft and borehole wells near the Samudram Eri Lake (commissioned in
1932), which is located on the southwestern edge of the city and carries water during
the rainy season. Raw water is pumped from a total of two shaft wells and seven
borehole wells into a pump sump (SPT Consultancy Services, 2010; Mastaller et al.,
2017). As is common in emerging countries, the pipeline network is not homogeneous
but consists of a variety of different pipeline materials in disparate conditions (SPT
Consultancy Services, 2010; Scheday, 2018).
Like all other Indian cities, Tiruvannamalai has an intermittent water supply. The
elevated tanks and water towers provide the gravitational water supply to 10 of the
city’s 11 supply zones (one zone is supplied directly by the Samudram Eri pumping
station). Most parts of the city receive approximately 2 to 11 hours of water per day at
unspecified times. Private households often temporarily store the supplied water in a
ground-level water tank (Mastaller et al., 2017). From there, the water is pumped
either directly to the domestic taps or, for intermediate storage, into the rooftop tank.
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From the rooftop tank, water is made available to the household via gravitational
supply when needed.
In order to assess the water supply and demand in greater detail, two pilot zones
within the city were defined.
5.4. Pilot Zones and Water Balance
At the beginning of the research project, two pilot zones (Zones 5 and 6) were defined
and 10 bulk water meters and 150 house water meters, including data loggers in 75
households, were installed at strategic locations within the two pilot zones. The
households, which represent roughly 7% of the total households within the pilot
zones, were chosen at random in order to create statistically viable data to assess the
water losses (see Mastaller and Klingel, 2015).
Figure 18 and Figure 19 (Mastaller et al., 2017, p. 22 & 24) show the location of
each pilot zone:

Figure 18: Location and Supply Scheme for Pilot Zone 5

As stated by Mastaller et al. (2017) in his final report for the WaLUE research partner
Karlsruhe Institute of Technology (KIT), Pilot Zone 5 (Thamarai Nagar) covers an
area of approximately 0.2 km² and is densely populated with roughly 3,100
inhabitants in over 750 households. Pilot Zone 5 is supplied via the elevated storage
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tank (ESR) Thamarai Nagar with a bottom height of 12 m, a maximum water level of
3 m, and a storage volume of approximately 150 m³. The tank itself is usually
supplied twice a day by the Anna Nagar pumping station. The tank then supplies the
two hydraulically isolated subzones ‘Lower East’ (Subzone 5LE) and ‘Upper West’
(Subzone 5UW).

Figure 19: Location and Supply Scheme for Pilot Zone 6

Pilot Zone 6 (Indira Nagar) covers an area of approximately 0.19 km² and is less
densely populated than Pilot Zone 5 with a population of 1,863 in 175 households.
However, the data from Pilot Zone 6 was not as robust as the data from Pilot Zone 5
since the insufficient cooperation of the operator responsible for the zone made
collecting and verifying the data much more difficult. Consequently, data from Pilot
Zone 5 was used to create a water balance.
The IWA water balance, which is widely considered the worldwide standard approach
for assessing water losses, was modified for the WaLUE project to better reflect the
local conditions (e.g., intermittent supply and flat-rate tariffs without customer
metering). Figure 20 shows the traditional IWA water balance as originally published
by Lambert and Hirner (2000) and Alegre et al. (2000).
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Figure 20: International Water Association Water Balance

In short, the IWA water balance identifies and quantifies the different components
that make up the total demand for water with the total system input as the reference
value. Most of the components are self-explanatory, but some components should be
clarified:
•

System input volume (SIV) was originally simply defined as ‘the volume of
water input to a transmission system or a distribution system’ (Lambert and
Hirner, 2000, p. 4). However, this broad definition, originally adopted for
reasons of simplicity and flexibility, has caused some problems as stated by
Lambert et al. (2014) in a review of the IWA water balance 14 years after its
introduction. While the publication by Alegre et al. (2000) clearly defined the
terms water supplied and SIV, their definitions are rarely referenced, which
has led to a problematic multitude of definitions (five or more) for SIV used
by utilities and institutions (see Lambert et al., 2014). It is therefore no longer
recommended by the authors of the IWA water balance to state any defaults
as a percentage of SIV.

•

Unbilled authorised consumption includes all water consumption that is
officially exempt from paying water charges. This includes water used for
fire-fighting, (drinking) fountains, or flushing the main pipes.

•

Apparent losses include commercial water losses due to illegal connections,
data errors, and water meter inaccuracies.

•

Real (or physical) losses include all leaks in the system from storage tanks to
the transmission and distribution mains up to leaks in service connections
before the household meters.
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Each component of the water balance can be analysed to identify specific issues in the
municipality’s water supply chain. For example, the ratio of revenue water/SIV or
water losses/SIV can and has frequently been used as an indicator of the sustainability
of the operation (Bruinette and Claassens, 2016). In both cases, a low ratio indicates
an unsustainable operation. However, expressing any defaults as percentages of SIV is
no longer recommended by the authors of the IWA water balance due to the multitude
of different definitions for SIV used by utilities and institutions.
A key challenge and problem on top of the varying definitions of SIV lies in the fact
that the figures of the individual components of the water balances are not easily
quantifiable even if a well-designed supply system with full meter coverage existed,
which is rarely, if ever, the case in emerging markets. Consequently, it is an
‘inconvenient truth’ that many figures provided by water utilities worldwide are only
educated estimates (Lambert et al., 2014, p. 4). Since these estimates for base values
deviate from reality, errors accumulate in the more complex calculations (Lambert et
al., 2014; Bruinette and Claassens, 2016).
However, the IWA water balance remains a very useful tool to identify specific issues
with the water supply network and management and enables the utility to formulate
basic strategies to enhance the performance viability of the water supply system. For
instance, it enables the utility to identify metering inaccuracies and measure the
success of strategies implemented to reduce them.
However, since the IWA water balance requires full meter coverage, bills according
to actual consumption, and assumes that water losses that occur after the customers’
household water meters are paid for by the customers, the water balance had to be
adapted since this was not the case in Tiruvannamalai. In Tiruvannamalai, as in most
Indian cities, there is no full meter coverage since no household meters are installed
(cities that do have house water meters rarely, if ever, achieve full coverage since the
meters are often broken, tampered with, and/or not installed in all households
(Aggarwal et al., 2013). Billing according to actual consumption is therefore not
possible, and in combination with the thus required flat-rate tariffs, water losses on
customers’ premises are at the expense of the municipality.
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Figure 21: Adapted IWA Water Balance for Tiruvannamalai

As Figure 21 (Mastaller et al., 2017, p. 64) illustrates, the real water losses in the
main system are already quite high at 27%. Combined with water wastage on the
customer’s premise, 49% of the produced water is not used for consumption but is lost
or wasted. Since households receive more water on average than they are entitled to
by the bye-law, 48 which foresees a monthly quantity of 7.5 cbm per household for the
flat rate of 100 Indian rupees (INR).

48

The bye-law or by-law lists the local laws as developed and established by the municipalities. Their
scope is limited by state and federal laws.
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5.5. Data Collection (Financial Data)
Table 5 provides an overview of the data collected and analysed.
Table 5: Available Financial Data

Category
Financial Reports

Water Charges

Water Taxes

Loans
Staff

Available Data
Data
Tiruvannamalai Municipality Water Supply
and Drainage Fund audited annual accounts
from 2008/2009 until 2015/2016
Tiruvannamalai municipality audited
demand and collection balance from
2010/2011, 2011/2012, 2013/2014,
2014/2015, and 2015/2016.
Tiruvannamalai municipality audited
demand and collection balance from
2010/2011, 2011/2012, 2013/2014,
2014/2015, and 2015/2016.
Loan Register for Loan Lending 2016
Overview Salaries Water Supply Staff 2013

Most of the data were collected by analysing, verifying, and digitising the
municipality’s audited annual accounts, which included data on the water charges and
water taxes. The data from the annual accounts were first digitised in Microsoft Excel
and then categorised to closer reflect international accounting standards. Afterwards,
the data was verified in close cooperation with the municipal manager, who is
responsible for all financial matters of the water and drainage fund, and by crossreferencing with the data available on water charges and taxes. In addition,
accountants, the IT department, and the municipal engineer were interviewed about
more detailed questions regarding the revenue and cost structure of the city’s water
supply. The frequent rotation of staff and resulting loss of knowledge made the data
collection and verifying process very labour- and research-intensive.
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5.6. Current Business Model and Organisational Structure
Currently, there is no specifically developed business model established. There is no
water department that is exclusively responsible for water supply. Instead, managers
and engineers that are responsible for the water supply are also responsible for other
parts of the city’s infrastructure (e.g., roads and electricity) as well as other cost and
revenue streams. From a financial perspective, the WSDF is supposed to incorporate
all costs and revenue related to water supply services and nothing else, but has failed
to do so. 49
Tiruvannamalai charges a flat-rate tariff and connecting fees as depicted in Table 6
below.
Table 6: Water Tariffs in Tiruvannamalai

Water Tariffs in Tiruvannamalai in 2018
Water Tariff
Indian Rupees (INR)
Euros (EUR)
Lump Sum per Month
Households
₹ 100
Commercial
₹ 250
Initial Connection Fee
Households
₹ 5,000
Commercial
₹ 9,000
Water Connection Charges
Households
Depends on the amount of
work needed
Commercial

€1.25
€3.13
€62.50
€112.50

Depends on the amount of
work needed

After more than a decade without any changes to the tariff, the tariff rate was
increased in April 2015 from 50 INR per month for households and 150 INR per
month for commercial connections to 100 INR and 250 INR, respectively. The current
water tariff flat-rate system offers a theoretically unlimited water supply at a fixed
price. The only limitation to the amount of water that can be used is its availability.
As a result, a lot of water is wasted by consumers, which is reflected in the water
balance (see Figure 21) and was also evident from the author’s personal on-site
observations (Strömer et al., 2017; Rudolph et al., 2019).

49

The WSDF also pays, inter alia, for the electricity for street lighting and other unrelated expenses.
The financial model developed marked and grouped these kinds of expenses as ‘non-water-related’
expenses.
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As in many parts of India, Tiruvannamalai collects a water tax as part of the property
tax in addition to the water tariff. The property tax in Tiruvannamalai is collected
every sixth month and is based on the (theoretical) annual rental value (ARV). The
ARV is based on the living space of the property (in square meters), which is
multiplied by a variable factor that is influenced by the residential area.
Tiruvannamalai is divided into three areas: centre, suburbs, and the surrounding area.
The centre has the highest multiplier because it is assumed that the rent is higher, and
more affluent people live there. The suburbs have the next highest multiplier followed
by the surrounding area with the lowest multiplier.
The property tax is set at 15% and consists of 6.5% taxes for the general revenue
fund, 6% for water supply, and 2.5% for elementary education. Of all these taxes,
10% is deducted for libraries, which is a fee intended to be used for other public
services including libraries. The following formula can be used to calculate the
amount of water taxes:
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡𝑡𝑡 × 24

(

).
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The water supply tax provides a constant flow of revenue that could be used to cover
a certain amount of the fixed costs of the utility. Currently, water taxes provide
roughly as much revenue as the water charges (see Figure 22).
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As can be deducted from Figure 22, the payment behaviour for the payment of current
water charges is very low with an average slightly less than 50% and slightly above
70% for water taxes. If one looks at the payment behaviour for outstanding charges
from the previous years, the payment behaviour is even worse with less than 20% and
less than 30%, respectively.
As a consequence, the water utility was never and will never be able to recover its
expenses (see Figure 17). Moreover, maintenance is not sufficient, which leads to
increased capital costs, higher costs for immediate repairs, and further increased water
losses. Tiruvannamalai Municipality is to some extent aware of the total cost of water
supply, but almost all specific costs, such as the cost of water production in cbm and
the amount of revenue lost due to unpaid bills, are unknown. The unsuitable – or in
this case, non-existent – business models resulted in a misguided tariff system,
inadequate maintenance, high water losses, and inadequate claims management, 50
which represent the four main threats to sustainable water supply in Tiruvannamalai
(Strömer et al., 2017; Rudolph et al., 2019).
Organisational Structure
Deficiencies in the technical and commercial organisation of operations have a
considerable influence on the quality of water supply. Therefore, it is essential to
clearly define departments as well as staff requirements and responsibilities. In
Tiruvannamalai there is no distinct water supply department. Instead, the engineers
and managers are all responsible for water supply, road works, electricity, storm water
management, and tax collection. As all of these tasks are divided between different
managers and engineers, so there can be no uniform and comprehensive organisation
of water management.
Within the WaLUE project, we mainly cooperated with the respective commissioners
(the office of the commissioner corresponds to that of the managing director of the
city administration). However, the commissioners were unfortunately only briefly in
office for system-related reasons. Since the beginning of the project, six different
commissioners have been in office. In addition, the municipal engineer responsible for
50

Tiruvannamalai’s bye-law explicitly allows the disconnection of households from the water supply if
the water bills are not paid. However, trying to actually enforce the payments this way is met with
serious opposition by the population and even politicians.
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the WaLUE project was transferred several times. The constant changes are intended
to combat corruption, but they cause enormous planning difficulties and a great loss
of administrative, technical, and economic knowledge.
5.7. The Financial Model and Data Analysis
The WaLUE financial model based on the case study’s data is a Microsoft Excel
spreadsheet model developed within the framework of the BMBF research project
WaLUE specifically for the Tiruvannamalai WSDF. The financial model has been
designed to assess the economic sustainability of the WSDF and to forecast potential
future developments under current or adapted conditions. Numerous parameters (e.g.,
tariff rates, collection rates, inflation, investments, and loans) are adjustable in order
to simulate the effect of target-oriented measures within the framework of the
financial model. The model is defined by a logical flow of information that always
flows towards subsequent sheets. Due to the complexity of certain calculations, that
principle could not be maintained within single sheets themselves, but circular
references are non-existent.
Since a detailed .pdf version of the model and its results as well as a manual that
includes the calculations used are attached to this dissertation (see Appendixes B and
C), this chapter mainly presents the aggregated data and its analysis. The grey cells
are input cells. The white cells represent forecasted figures.
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Revenue
Table 7 provides an overview of the aggregated data for the water utility’s revenue.
Table 7: Revenue of the Water Utility

As Table 7 demonstrates, the revenues generated from water taxes and water charges
are relatively stable and both account for roughly half of the total revenue. After the
tariff increase in 2015 (see Subchapter 5.6), the water charges began to account for a
larger percentage of the total revenue. However, the total revenue decreased slightly
in the years after 2015/2016 despite the tariff hike, because a large percentage of the
outstanding accounts was written off.
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Cost Overview
For the city of Tiruvannamalai, detailed cost plans have been developed based on the
financial statements and forecasted for the near future. Table 8 shows a detailed
excerpt of the cost overview with aggregated data.
Table 8: Cost of Water Supply in Tiruvannamalai

To create a more comprehensive overview of the financial situation, a direct
comparison of the revenue and expenses was developed. 51 Figure 23 exemplarily
illustrates the financial situation with regard to revenue and costs.

51

Within the financial model, each financial year can be chosen with the help of a drop-down menu.

108

Costs vs. Total Revenues for 2018/19
52,7
14,0

COSTS

4,0

11,2
14,4

TOTAL REVENUES

0,0
IN MILLIONS INR
Water Supply & Drainage Tax

1,6
1,4

20,0
Total Revenues
11.225.546

Water Service Charges

14.422.874

New water connections

1.580.400

All other revenue (incl. Lorries)

1.403.275

40,0

60,0

80,0
Costs

OPEX

52.736.599

CAPEX

14.000.615

non-water-related

4.049.988

Figure 23: Cost Versus Revenue for 2018/2019

Figure 23 provides a broad overview of the costs of supplying water compared to the
revenue generated. As is evident, the revenue is not nearly sufficient to cover the
expenses for OPEX.
Revenue and Cost Structure
The following two pie charts, which were developed in close cooperation with
Tiruvannamalai Municipality for each fiscal year, provide a detailed yet
comprehensive overview of the WSDF’s revenue and cost structure. Before these
figures were developed there had been no revenue or cost transparency, and the
customers, as well as most employees, did not know how much revenue was
generated from different sources of income and to what extent the tariff serves to pay
for different expenses such as labour costs and power consumption. In order to make
the overview of the data as easy as possible for the employees and customers, the pie
chart represents the distribution of revenue/expenditure for every 100 INR
earned/spent (see Figure 24). The pie charts thus directly translate to the percentage
of each revenue/cost position in relation to the total revenue/expenditure.
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Tiruvannamalai Water Supply and Drainage Fund - Distribution of Revenues for
every 100 INR earned in 2018/19
0.09
WSD Tax Collection: Current demand

4.81
5.52

WSD Tax Collection: Unpaid arrears
33.25

13.21

Charges Collection: Current Demand

Charges Collection: Unpaid arrears

Revenue from new water connections
5.95

Revenue from lorries

37.17
Other Revenue

Figure 24: Revenue Distribution of the Water Supply and Drainage Fund

The revenue mainly consists of water charges and taxes from the current demand
(more than 70% of the total revenue) as well as revenue from unpaid arrears (roughly
19%). Even though the total amount of unpaid arrears for water charges is
consistently more than twice the amount of the current demand despite writing off
approximately 25% of the unpaid arrears every year, the revenue from unpaid arrears
is low because the collection rate is less than 20%.
The same is true for the revenue from water taxes, where the unpaid arrears are
roughly 1.5 times as high as the current demand and the average collection rate for
unpaid areas is on average approximately 25%. Figure 25 illustrates the collection
rates.
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Collection Rates
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Figure 25: Collection Rates for Water Charges and Taxes

The remaining revenue is split between revenue from new water connections that
consist of a basic fee plus an additional fee depending on the amount of work required
to install the connection as well as other revenue that mainly consists of interest and
project overhead expenses.
The cost structure of the WSDF is illustrated in Figure 26.
Tiruvannamalai Water Supply and Drainage Fund - Distribution of Expenditures for
every 100 INR spent in 2018/19
Labour costs
5.72
5.17

Power (excl. power street lights)

15.52

Consumables
14.61

Repairs & Maintenance
TWAD & Metro Water

0.43
Administration (incl. Bank charges)
31.84
Interest

16.61

Depreciation
7.26

Non-Water-Related expenses (e.g.
contribution to other funds)

2.85

Figure 26: Cost Distribution of the Water Supply and Drainage Fund

As can be seen in Figure 26, the labour costs are rather low (16.6%) considering how
labour intensive water supply still is in India. This reflects the current understaffing of
the water supply department. If the fixed costs for depreciation and interest were
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assessed appropriately and not at the current level of only approximately 20%, the
labour costs, as well as all the other costs, would be at an even lower percentage. The
main expense is power (the expenses for street lights were excluded in this calculation
since they are not the responsibility of the water supply and drainage fund), which
represents 31% of the total costs. This is mainly due to the need to pump the water
from the source to the municipality, which is a total distance of approximately 24
kilometres. The expenses for the Tamil Nadu Water and Drainage Board (TWAD)
board represent the intermediate consumptions for the raw water treatment and
various construction works. Repairs and maintenance do not even represent 3% of the
total expenses, which is a strong indicator of the poor state of the water supply
network (see Scheday, 2018) and the resulting high rates of real water losses (see
Mastaller et al., 2017).
As a comparison, the cost structure for water supply in Germany is illustrated in
Figure 27 (compiled using data from the Federal Statistical Office of Germany,
2019):

Cost Structure of Water Supply in Germany
Cost of materials
9,95%
3,80%

Staff
26,20%
Depreciation

7,95%

Outsourced services
Non-industrial intermediate
consumption

17,47%
15,70%

Interest (borrowed capital)
18,80%
Other

Figure 27: The Cost Structure of Water Supply in Germany in 2017

In contrast to India, in Germany the costs for depreciation represent a significantly
larger share of 18.8% of the total costs, whereas the cost of materials (which includes
energy and raw water) is slightly lower.
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5.8. Results and Conclusion
The water supply situation in Tiruvannamalai suffers from severe water losses in
terms of both physical water losses and administrative losses. The transparency
generated by the financial model was central to realising the current situation. While
the cost of one cubic meter produced and supplied lies between 8.5 and 15.5 INR, the
revenue generated per cubic meter varies between less than 4 and 6.6 INR. The
WSDF is thus not able to recover the costs of water supply and the claim management
is insufficient since less than 50% of the water bills are paid. Improving the claims
management would be a low-regret measure to reduce the annual deficit significantly.
An increase of the collection efficiency to 80% in the fiscal year 2015/2016, for
example, would generate surplus revenue of 7,627,155 INR and could significantly
reduce the deficit of the fiscal year (24,037,938 INR). Consequently, improved claims
management is necessary. Moreover, suitable tariffs would increase revenue and
reduce water wastage.
If the status quo remains, the deficit will continue to accumulate quickly, and even
less money will be available to improve the water supply. Figure 28 illustrates the
accumulation of new debt beginning with the financial year 2010/2011 and
forecasting to the financial year 2022/2023.

in Millions INR

Accumulated Deficit
600
490,6

500

440,7
392,9

400

347,0
303,0
260,9

300

220,6
158,5

200

182,5

108,8
100

33,3

49,4

61,0

0
10/11 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23
Fiscal Year
Figure 28: Tiruvannamalai’s WSDF Accumulating Deficit

Unfortunately, at the end of the research project, despite the municipality
administration’s great interest in the results and determination to improve the
situation, the political concerns regarding the introduction of cost-covering volumetric
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tariffs prevailed. Moreover, due to the mandatory rotation of more highly qualified
personnel to different cities every few years, the current staff members do not have
many incentives to improve the situation in the long term. Since Tiruvannamalai is
not the exception to the rule in India but more or less the norm in terms of the water
utility’s operational and financial performance (see e.g. Briscoe and Malik, 2006;
Tiwari and Gulati, 2011; Aggarwal et al., 2013; Anjana et al., 2015; ADB, 2016; NITI
Aayog, 2018), India’s water economy is indeed facing a turbulent and worrisome
future 52 unless appropriate action is taken.

52

As was predicted in Briscoe and Malik’s aptly named book India’s Water Economy – Bracing for a
Turbulent Future (2006).
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6. Expert Interviews
In order to empirically examine Research Questions 2, 3, and 4, nine semi-structured
expert interviews were conducted. This chapter provides an overview of the sampling
techniques employed and interviewees chosen and outlines the interview process. The
interviews are then analysed using open, axial, and selective coding. The results are
compared to and contrasted against the literature review and case study’s findings.
6.1. Sampling and List of Participants
Sampling is a very complex issue in qualitative research as there are many
variations of qualitative sampling described in the literature and much confusion
and overlapping of types of sampling (Coyne, 1997, p. 623).
There are a variety of sampling techniques available that fall into two main categories.
There are probability sampling techniques (e.g., random sampling, cluster sampling,
and systematic sampling) that involve choosing a sample at random within certain
parameters in order to increase representativeness, and there are also non-probability
sampling techniques (e.g., quota sampling, purposive sampling, self-selection
sampling, and convenience sampling). Non-probability sampling techniques are often
used for in-depth studies to generate rich data from a small number of participants.
Consequently, a non-probability sampling technique was adopted because it reflects
the objective of the expert interviews to obtain rich data from a smaller sample. More
specifically, a purposive sampling approach was employed. According to Saunders et
al. (2009), purposive sampling occurs when the participants are selected based on the
author’s judgement, which in turn is influenced by the research aim and objectives.
For this dissertation, the participants were selected based on the following criteria: indepth knowledge of the Indian water sector, understanding of business models and/or
financing in the water sector, knowledge of the research project WaLUE, and a
suitable academic or business background.
The number of interviews was determined with the theoretical sampling approach
where the number of interviews necessary depends on the analysis of the data
collected so far. In contrast to theoretical sampling, however, the interviews were not
the main source of data in this dissertation but rather were used for data triangulation;
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thus, each new interview and its analysis did not necessarily dictate further data
collection (i.e. new aspects to research and what data to collect next).
In this respect, the type of sampling employed here was more similar to selective
sampling, which is shaped by the researcher’s framework (see Schatzman and Strauss,
1973). As discussed by Coyne (1997, p. 624–625), Glaser and Strauss (1967)
developed theoretical sampling as a concept together with grounded theory. Glaser
(1992, p. 102) has summarised the concept as being a general procedure to ‘elicit
codes from the raw data from the start of data collection through constant
comparative analysis as the data pour in. . . . Theoretical sampling on any category
[derived from the coding process] ceases when it is saturated, elaborated and
integrated into the emerging theory’. In this dissertation, after nine interviews
sufficient data had been collected to achieve code saturation 53 (see Figure 29). Code
saturation is achieved when the majority of codes have been created and new codes
identified in further interviews are ‘not novel in substance but rather … variations on
already existing themes’ or not relevant to the primary objectives of the dissertation
(Guest et al., 2006, p. 74).
Table 9 provides an overview of the conducted interviews, the participants, their
company, and their position at that company. The table is in chronological order.
Table 9: Expert Interviews – List of Participants

ID Name
1

Dr N. Vasudevan

2

Dr K.
Soundaranayaki

3

Dr B.V. Mudgal

Company/Institu
tion
Centre of
Environmental
Studies at Anna
University
Centre of
Environmental
Studies at Anna
University
Centre for Water
Recourses at
Anna University

53

Position
Location
Professor,
Chennai

and Duration
25:22

Date
Conducted
12.09.2018

Assistant
Professor,
Chennai

13:29

12.09.2018

Professor and
Director,
Chennai

15:39

12.09.2018

Code saturation is used for this type of research, whereas for grounded theory, theoretical saturation
would be the primary objective.
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4

Name not disclosed
for political
reasons 54
M. Schneider

Formerly:
Tiruvannamalai
Municipality
Grasshopper
Investments
IEEM gGmbH

7

Dr mult. K. U.
Rudolph
U. Kulkarni

8

M. Bahl

9

T. Block

Deutsche
Gesellschaft für
Internationale
Zusammenarbeit
(GIZ)
REMONDIS
Aqua
International
GmbH

5

6

WILO Mather &
Platt Pumps
Private Limited

Senior Official,
Tiruvannamalai

21:10

14.10.2018

Chief Executive
Officer (CEO),
Frankfurt
Professor and
CEO, Witten
Global Regional
Manager
(WaterManagement),
Pune
Senior Advisor,
New Delhi

38:10

25.10.2018

17:48

25.03.2019

13:52

08.04.2019

16:20

09.05.2019

General
Manager, Lünen
and Pune

23:31

06.06.2019

Six experts from India and three experts from Germany were interviewed. All the
experts matched at least one of the aforementioned criteria. Three of the Indian
interviewees are researchers with a focus on water supply and sustainability and two
of the three (Prof Vasudevan and Prof Mudgal) were involved in the WaLUE project.
One was the municipal manager of Tiruvannamalai for the duration of the case study
with an in-depth knowledge of the local realities, one is the regional manager
responsible for water management of a large cooperation, and one is a senior advisor
on the subject of water supply for a large development agency. The three experts from
Germany included one researcher (Prof Rudolph), one water financing expert (Ms
Schneider), and one expert for business models and operational management of water
utilities in India (Mr Block). More experts from India than from Germany were
chosen in order to reflect this dissertation’s focus on emerging markets.
The transcripts of all the interviews are non-verbatim 55 since edits have been made to
increase their readability, clarity, and brevity. A verbatim transcription was not
necessary for the purpose of this research since small pauses, variations in speech
54

The name and position is known to the author.
Non-verbatim transcripts are sometimes also referred to as ‘denaturalized transcriptions’ (see Oliver
et al., 2005).
55
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patterns, filler words, repetitions, false starts, or any nonverbal utterances that might
be necessary for legal analysis and/or indicative of certain emotional states in
sociological studies were not relevant to the statements, meaning, and main arguments
of each expert in this study (see Oliver et al., 2005).
The transcribed interviews were not analysed in a ‘word-by-word’ process. Instead, a
broader approach was chosen with a ‘sentence-by-sentence’ analysis that was suitable
for the research requirements of this dissertation. The interviews were held in English
with all the participants that were either native speakers or did not speak German. The
interviews with German native speakers were held in German to enable the
interviewees to express themselves more precisely.
6.2. Interview Structure, Questions, and Responses
The interviews were structured according to Gibbs (2008). Before each interview
began, the author introduced himself and explained the interview’s purpose and its
expected duration (15 to 25 minutes).
All the interviews were structured in the same way. At the start, a few simple and
relatively broad questions were asked that focused on water supply in India in general
and were easy for all of the participants to answer (e.g., questions about current
challenges in supplying water in India). Afterwards, the questions and the resulting
conversation moved to the main area of interest for this dissertation (see Appendix D
for the interview questions). As per the design of semi-structured interviews, any
resulting follow-up questions varied for the participants depending on their answers.
The majority of the interview questions were open questions used to encourage
detailed answers based on each expert’s experience.
After each interview was concluded, each participant was informed that if some of his
or her statements were to be used as direct quotations, he or she would receive a draft
before the statement was published in the dissertation. This was done to enable the
participants to rectify any potential misunderstandings. Furthermore, all the
participants were provided with the author’s contact details in case they wanted to add
or clarify any matters after the interviews. All the participants agreed to have their
interviews published within this dissertation.
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During each interview, the author strove to follow Kvale’s (1996) qualification
criteria for good interviews. According to Kvale, the interviewer should be, inter alia,
knowledgeable, structured, clear, open, critical, remembering, and interpreting. Each
interview was conducted with these criteria in mind. Since the recorded interviews
contain rich qualitative data, a coding process was adopted to analyse them.
6.3. Coding and Analysis
Coding is an iterative process of analysing the interviews at the textual and conceptual
level (open and axial coding as well as selective coding, respectively), including the
formation of categories and subcategories. The first step of open coding for the
qualitative data analysis was to go through the interview responses to each question
and examine them, compare them, and label (i.e., code) them in order to identify them
for further analysis (Khandkar, 2009). The aim of this first step was to identify
discrete concepts. The identified concepts were then defined in terms of a set of
discrete properties and dimensions to add clarity.
The list of concepts generated was sorted into groups of similar and/or related
statements, which in turn became categories (see Priest et al., 2002, p. 33–34). Axial
coding consists of identifying relationships among the open codes, concepts, and
categories derived from the breakdown of data during the open coding process (Priest
et al., 2002). As the last step, selective coding was used to identify the core variables
or categories that include and relate to most/all of the categories (Priest et al., 2002;
Moghaddam, 2006).
To facilitate this process, the author wrote memoranda to describe and summarise the
corpus of data. In this dissertation, Saturate – a web-based qualitative analysis tool –
was used to analyse and code the transcripts. Figure 29 (based on Guest et al., 2006,
p. 67) illustrates the code creation over the course of the nine interviews.
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Code Creation over the Course of Data Analysis
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34
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17
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33

13

9

5

4

Interviews
Figure 29: Code Creation Over the Course of the Data Analysis (Interviews)

As can be seen in the table above, code saturation was reached after nine interviews.
Only four new codes were identified in Interview 9 with Mr Block, and all four of
these codes were either a variation of existing codes and/or matched the results from
the literature analysis and/or the case study. The spike of new codes that occurred in
Interview 5 – the first interview with a German participant – reflects the differences
between the German perspective and the Indian perspective of the four previous
interviews and the fact that this was the first perspective from a background in
financing.
The following tables present the coding results for four research questions as well as
for coded statements that were relevant to the main objectives of this dissertation but
could not be directly linked to the research questions. A few codes have been used in
more than one table since their content related to more than one of the research
questions. The number in brackets after the open codes corresponds to the number of
interviewees who made the statement.
Research Question 1: What is the role of water in today’s societies, and are water
utilities in emerging markets able to meet the current and future demand for
clean and affordable water?
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Table 10: Coding for Research Question 1

Open Codes

Axial Codes

Water is a basic right (3)
Water is nature’s gift
Water supply is a very sensitive topic
Increasing demand and decreasing supply (2)
Available water sources are depleted
Not enough water available (in drought
season)
More demand than supply
Acute shortage of water in the future
Drinking water is now officially the first
priority (previously, water for irrigation was
the first priority)
Water is too cheap
People do not know the value of water
Free or cheap water means people do not
appreciate it (6)

Selective Code

Water’s Role in
Society

Water Supply
and Demand

Water’s value needs to
be appreciated in order
to secure a sustainable
supply.

Value of Water

Despite not specifically asking questions relating to this research question since this
topic was sufficiently covered in the literature review, most of the participants
referred to the role of water in society and to water supply and demand in India in
their interviews. The participants overwhelmingly agreed that while water is a basic
right, free or very inexpensive water translates to insufficient appreciation of the
resource and consequently water wastage, which is no longer sustainable due to
increasing demand and the depletion of water sources. This shows a clear
understanding of the pressure to address the challenges of water supply in order to
improve the current water supply situation and avoid a potential future water crisis.
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Research Question 2: What are the main challenges in supplying potable water
in India and other emerging markets?
Table 11: Coding for Research Question 2

Open Codes

Axial Codes

Political and language differences
There are so many challenges that there is not
one solution for everything (2)
Water does not have the highest priority in
municipalities
Supplying water is expensive
Implementation of measures to improve water
supply
Population growth
Increasing demand and decreasing supply (2)
Water treatment facilities (there are not
enough and the existing ones do not work to
their full capacity)
Quantity of water available (3)
Surface water is depleting
Currently no control over water quantity
supplied
Pipes are not closed and water will just be
running and overflow because there is no
charge
Water shortage in India only because of low
water quality and in some case very high rates
of urbanisation
Desalination is very expensive
Water supply situation is improving
Quality of water being supplied
Clean water
Water quality suffers because of inadequate
infrastructure
Contamination of surface water and
groundwater
Leaks lead to contamination
Financing of the infrastructure
Financing is needed, support is required,
technologies are required, professional
operations are required
Not enough funds (5)
Funds are not allocated according to actual
demand (3)
A lot of funds from donor banks are available
(2)
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Selective Code

General
Challenges

Water Supply
and Demand

Water Quality

Financing

To solve the on-going
and future shortage of
potable water, water
management and O&M
needs to improve.
Sustainable investments
are required for the
upgrading and
maintaining of the
infrastructure.

Open Codes

Axial Codes

Enough funds from donor banks and others
Enough funds from the central government
More than enough funds for some projects but
not enough for others (politically motivated)
Funds do not support incremental and
technological upgrades
Private funding should also be considered
The lack of funds is not only responsible for
the situation but they are also not efficiently
used
Hybrid annuity models should be considered
No water scarcity in Tamil Nadu (if enough
money was available)
Lack of water management (2)
Operations and maintenance as a bottleneck
(4)
Leakages
Main objective to reduce NRW
Reduce NRW (3)
Not enough staff (2)
Qualified staff exists but not enough (2)
Staff continuity (2)
Poor knowledge of the water system’s
infrastructure
No proper planning
No concern or understanding of the bigger
picture (2)
Intermittent supply is unsustainable and needs
to be overcome (2)
Water utilities are also at fault for water
wastage due to supplying only intermittently
(Not enough) money for operation
People do not pay their bills
Currently, the focus is on technical aspects,
not on economic aspects
Infrastructure
Infrastructure is needed (pipelines, water
mains, pumps, generators)
Infrastructure is poor (2)
Infrastructure fails after 5 to 10 years due to
insufficient maintenance
Incentives are missing
No incentives to save money
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Selective Code

To solve the on-going
and future shortage of
potable water, water
Water
Management,
Operation, and
Maintenance

management and
O&M needs to
improve. Sustainable
investments are
required for the
upgrading and
maintaining of the
infrastructure

Infrastructure

Incentives to
Improve

The analysis demonstrated that the participants saw numerous challenges in supplying
water in India. The increasing gap between increasing demand and decreasing supply
due to the depletion of water sources combined with the deteriorating water quality
was identified by almost all of the participants.
To finance the necessary investments to improve the water supply infrastructure, the
participants overwhelmingly agreed that there is a lack of funds and proper allocation
of those funds. The one contradictory statement (‘there are enough funds available
from the central government’) might be explained by the idea that there are indeed
enough funds available for some projects but not for all projects, and they do not
always meet the demand as stated by the majority of the participants. Additionally,
there is a lack of incentive for the responsible staff to improve the water supply by
either reducing the costs of water supply or increasing the revenue.
Mr Block raised an interesting point by stating that the utilities are also at fault for
their customers’ water wastage since they fail to continuously supply water and the
customers are thus forced to store water for future use, which automatically leads to
wastage. The statement ‘people don’t pay their bill’ can be viewed in a similar way
since the willingness to pay is also often a reflection of the quality of the services
provided and the ease of payments (e.g., automatic deduction and online payment
options compared to cash payments only at the local water authority) (see e.g.
Dhanasekaran and Ganesan, 2012; Hoque and Wichelns, 2013; Canales Trujillo et al.,
2015; Garcia-Rubio et al., 2015). Moreover, intermittent supply was seen as
unsustainable, and the lack of funds and qualified staff as well as staff continuity were
identified as bottlenecks for the O&M of the water supply infrastructure.
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Research Question 3: How important are business models and their pricing
strategies for the success of water utilities in supplying affordable, safe, and
reliable drinking water, and do the current business models in emerging markets
help or hinder this objective?
Table 12: Coding for Research Question 3

Open Codes

Axial Codes

A business model is key to improving the
situation, especially since current business
models do not work
The current model is not sustainable
Currently, there is no business model
A financial model is an important element to
address the challenges
A model like the one presented would help
and improve the situation, but right now there
is no awareness
A good business model (as presented by the
author during the final workshop) will help the
people and/or situation (4)
The model was good and provides a good
overview
The financial model creates transparency and
knowledge
The model is very helpful and might lead to a
change of mind-set
Flat rate not suitable (4)
Flat rate not suitable; leads to wastage (5)
Water tariffs should be by volume (8)
Water tariffs should be by volume like in the
electricity sector (3)
Volumetric tariff leads to less wastage (4)
Collection of tariffs should be regular and
compulsory
Rules should apply to anyone,
no exceptions
People do not pay the water bills, and in the
end they are the smart ones
Low collection rates need to be improved (3)
Water bills should be paid and if not, there
should be fines and after that the customers
should be disconnected
If water is scarce, it should become more
expensive
Tariffs need to recover full costs (2)
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Selective Code

Current
Business Model

Author’s
Proposed
Business and
Financial Model
The current business
models and existing
tariff structures are
unsustainable. New
business models are
required to improve the
water supply.

Tariff Systems

Open Codes

Axial Codes

Cost recovery (not for profit but to break even)
to have a sustainable water distribution
Cost recovery necessary but start with OPEX;
full cost recovery might not be necessary
Tariffs do not consider the actual costs
Tariff slab rate (the same as IBT) (4)
Tariffs need to consider the local economic
realities
Without metering, it is difficult to achieve
equity
Subsidies for the poor should be provided (3)
Rich should subsidise the poor
Direct subsidies for the poor, not subsidising
the water tariff
Difficult to enforce tariffs (difficult to
disconnect people)
Would tariffs be too high if full cost recovery
were to be realised?
Increased transparency is necessary (4)
Without transparency, you cannot plan
investments and rehabilitation programmes
Utilities do not generate enough revenue (3)
No cost recovery (3)
Prices are politically motivated and do not
recover the costs (2)
The utility is not a ring-fenced entity (2)
They [the utilities] have to improve (2)
Rating: 6.5–7 of 10
Rating: 6 out of 10 (2)
Rating: very poor (2)

Selective Code

Tariff Systems
The current business
models and existing
tariff structures are
unsustainable. New
business models are
required to improve
the water supply.
Transparency

Cost Recovery

Utilities’
Current
Performance

The analysis demonstrated that the participants overwhelmingly agreed with the
premise that the current business models are unsustainable and a more transparent
business model that includes an appropriate cost-recovering tariff structure would be
able to improve the water supply situation if it was successfully implemented. The
transparency provided by the financial model in particular was seen as essential and as
potentially able to create a change of mind-set. All of the participants considered the
current flat-rate tariff structure unfair. The German participants were in favour of
volumetric tariffs, whereas the Indian participants preferred IBT tariff structures that
were often referred to as ‘slab rates’. The Indian participants often referred to the
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electricity sector as a role model for tariff structure (slab rates), tariff
collection/enforcement, and transparency.
Furthermore, there was a difference in how the Indian interviewees rated the water
utilities’ current performance compared to the German interviewees’ ratings. The
German interviewees were far more critical in their ratings. A possible explanation for
this might be that the German participants would automatically tend to compare the
utility’s performance to the performance of German utilities, whereas the Indian
participants were more likely to compare the situation to the performance in the past
decades.
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Research Question 4: How can a suitable and adaptable business model be
developed and implemented?
Table 13: Coding for Research Question 4

Open Codes

Axial Codes

Two sides to be considered: political and
community
Things need to start from the politicians (3)
Political support is necessary (2)
The model has to be accepted by the
responsible water body in the state
Tariff structure is in the hands of the
government
Adaption should come from the government
Things need to start from the politicians but
awareness can and needs to be raised as well;
this can be done by academics, etc.
Educate the public (3)
Educate the staff from the municipality
Incentives and local responsibility are key for
a successful implementation
Top-down approach maybe (from a political
side)
Capacity building is necessary
Staff rotation might help with corruption but
results in an immense loss of knowledge (2)
The solution to the challenge requires constant
improvements from different experts over a
long period of time
Donor banks would be able to encourage
sustainable business models (2)
One also needs to change the institutional
framework (less rotation of staff, etc.) (2)
Implementation knowledge is key
Implementation will be very difficult because
people do not want to pay
Not just consulting but also implementation is
necessary
Professional operation of plants is necessary

Selective Code

Political Support
Is Required

It is imperative to
educate all stakeholders.
Type of
Approach to
Implement a
New Business
Model

The interviews did not offer enough specific insight into how a business model could
be developed or financed, but they provided many general insights into how it should
be implemented. The coding of the statements in the table above clearly shows that
stakeholder involvement and education to ensure political and public support and
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acceptance is crucial if a new business model is to be successfully implemented.
Moreover, the current model of always rotating staff within a few years is detrimental
to the quality of water supply. Since it is already difficult to employ enough skilled
staff and documentation of procedures is poor, as became apparent in the case study,
the loss of knowledge each time a senior employee is rotated has severe impacts.
Table 14 includes the coding analysis for all the statements relevant to the general
research objectives but not directly related to any of the research questions.
Table 14: Coding for Statements Relevant to the Main Research Objective

Open Codes

Axial Codes

Considering the size of India, you cannot solve
problems by tomorrow (2)
India is different is not an argument
Currently, customers are not willing to pay (2)
There is a willingness to pay for better service
(2)
People do not pay their bills
Illegal connections
A willingness to improve and make the water
sector more efficient is necessary
Not enough attention is paid to water losses
The current focus is on water sources and
treatment processes (not water losses)
Utilities focus on provision of water (not
effectiveness or saving water)
Educate the public on the importance of
saving water and not wasting it
Water ATMs
Private contractor water ATMs
Decentralised approaches

Selective Code

Complexity of
the Indian
Market
Willingness to
Pay and to
Improve (Which
Are Dependent
on Each Other)

Water Losses

Reducing water losses
and improving service
should be a central
focus in attempts to
improve the water
supply situation as well
as the willingness to
pay.

Decentralised
Water Supply

The statements in the table above highlight the importance of breaking the vicious
cycle by reducing water losses and wastage and improving the quality of the services
provided and thereby the willingness to pay. Moreover, the complexity of the Indian
water market was emphasised by both a statement that warned against expecting
results too quickly and a statement that warned against using the complexity as an
argument to become complacent. Both of the points raised in these statements might
offer an explanation for the failure of many measures to improve the water supply in
India so far.
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6.4. Synthesis
The empirical findings were mostly consistent with the literature review’s results as
well as the findings from the case study. However, some were inconsistent, and a few
offered new perspectives and insights. This subchapter outlines the consistencies,
inconsistencies, and additional insights of key aspects.
In line with the findings were the identified challenges of increasing consumption and
a decreasing supply due to depleted water resources in India. Furthermore, most of the
participants were worried about the water quality due to contamination and water
wastage due to leakages. All the participants agreed that Indian water utilities do not
perform as well as they should. The Indian participants mainly rated the performance
at 6 out of 10 points, whereas the German participants rated them more critically as
poor or very poor.
Also in line with the findings were the statements regarding the tariff structures where
all the participants agreed that a flat-rate tariff leads to water wastage, is unfair to the
consumers, and should be replaced by a more suitable tariff. However, what it should
be replaced with was less clear, with a majority of the Indian participants in favour of
an IBT tariff structure and/or prices adjusted to the local realities, while the German
participants favoured volumetric tariffs and prices according to the costs of supply or
at least very close to the costs of supply. These differences reflect the findings of the
literature review, which demonstrated that IBT structures are favoured in many
emerging markets, whereas industrialised countries prefer volumetric tariffs. As
discussed in the literature review, the IBT structure is often preferred in emerging
markets since it is wrongly perceived to promote equity and affordability. Tariff
collection was further seen as a tool to promote equity since the current system of low
collection rates was deemed unfair for the customers who paid their bills, because
there are few, if any, actual consequences for customers who do not pay their bills.
Intermittent supply was identified as a major threat to a sustainable water supply in
the interviews as well as in the literature review. However, the idea that due to
intermittent water supply the water utilities are also at fault for water wastage since
people are forced to store water was raised in the interviews but not discussed in the
literature review.
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Educating the public as well as the politicians to secure support and improve their
understanding was identified as a key issue relating to the possible implementation of
the business model. Since the implementation of the business model is the next step
after it is developed, this was not covered to that extent in the literature review or in
the case study.
Moreover, an important topic that was not identified to that extent in the literature
review and only in regard to understaffing and data collection in the case study is the
availability of qualified staff and staff rotation. The loss of knowledge due to staff
rotation did not receive much attention in the literature review or the case study.
Finally, the required shift from supply to demand management, which was identified
in the literature review, was reflected in the statements made during the interviews
regarding the current focus of the utilities on the provision of water that often ignores
effectiveness and reducing water wastage and leakage.
6.5. Conclusion
In conclusion, the analysis of the semi-structured interviews demonstrated that the gap
between water supply and demand, water quality, financing, the state of the
infrastructure, water management, O&M, and a lack of incentives are seen as the main
challenges in improving water supply. The increasing gap between demand and
supply was seen as a major challenge. For most of the participants, a focus on demand
management instead of supply and the reduction of NRW are central to closing that
gap, and reduced leakages would further improve the water quality, which the
participants considered to be deteriorating.
Concerning tariff structures, equity and affordability are considered highly important.
All of the participants viewed the current flat-rate structure as unsuitable because it
does not reflect the value of water, leads to wastage, and does not promote equity. A
tariff structure based on a volumetric tariff would help to improve equity and reduce
consumption and would therefore serve as a suitable tool for demand management.
For the utilities, all the participants felt that the performance of the utilities should
improve, while the German participants were more critical of the current performance.
One reason for the current performance of utilities is very likely the lack of qualified
staff combined with a mandated frequent rotation of staff, which leads to a loss of
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knowledge. The participants also generally agreed that the willingness to pay would
increase if the service quality improved. With regard to financing, it was generally
agreed that the utilities are not able to finance the necessary investments themselves
because they are not able to recover their costs. The funds for infrastructure
investments provided by (donor) banks and the government are seen as either
insufficient or not aligned with the actual needs.
All of the aforementioned findings are in line with those of the literature analysis and
case study.
In addition to the findings from the literature review and case study, the interviews
revealed new insights and perspectives by highlighting the importance of qualified
staff, reducing staff rotation, and educating the public as well as the politicians in
order to successfully implement and apply a new business model to improve water
supply.
Finally, the financial model as proposed by the author in Chapter 5 and the business
model as proposed by the author in the next chapter were widely considered suitable
models to address the challenges and improve the performance of water utilities and
water supply. Moreover, the model would increase financial transparency, which the
interviewees considered another crucial factor to improve water supply.
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7. Development of a Sustainable Business Model
Business models would perhaps be the most important lever to improve [water
supply] because they [currently] work worst (Rudolph, K. U., personal interview,
25.03.2019).
7.1. Introduction and General Information
According to the findings of the literature review, case study, and expert interviews,
most of the existing business models in emerging markets should be dismissed or
modified, because they fail to enable the utility to reliably and sustainably supply
potable and affordable water (see Subchapters 1.3 and 3.3). As defined in Subchapter
2.2.2, in this dissertation a sustainable business model consists ‘of an overarching
financial concept and strategy for the different components that constitute a water
utility, designed to enable the utility to serve its core purpose of efficiently and
reliably supplying safe and affordable water to its customers indefinitely.’
The business model canvas as developed by Osterwalder and Pigneur (2010) is one of
the most frequently adapted tools used to develop new or document and improve
existing business models (Lima and Baudier, 2017). The standard business model
canvas (see Figure 30) breaks an organisation’s business model down into nine
interconnected components: value proposition, customer relationships, customer
segments, channels, key resources, key activities, key partners, cost structure, and
revenue structure.
external

internal
Key Partners

Key Activities

Value Proposition

Customer Relationships

Key Resources

Cost Structure

Channels

Financial Model

Figure 30: Business Model Canvas Template
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Revenue Streams

Customer Segments

The business model canvas is thematically divided into two areas. The right half
focuses on the customer (external) while the left side focuses on the business structure
necessary to provide the service(s) to the customers (internal). The external and
internal segments meet at the value proposition, which refers to the exchange of value
between the business and its customers. The boundaries of each segment are designed
to reflect which segments are directly influenced by each other.
The canvas provided structural guidance for the development of the business model.
However, while the nine areas of the business model canvas cover most aspects, they
do not include all the aspects that are important for business models for water utilities
in emerging markets. Some components or aspects, such as the organisational
structure and insights concerning the implementation of the business model, which are
important for water utilities in emerging markets, are missing. The author has added
these components to this chapter. Moreover, the financial model developed by the
author as part of the case study is an integral part of the business model for water
utilities in emerging markets and was consequently added to the business model
canvas. Finally, some components such as customer segments, channels, and key
partners are either not as important for water utilities or do not reflect the financial
focus of this dissertation and were consequently not part of the previous
investigations. These aspects are therefore not discussed in great detail. The primary
focus is instead placed on the financial model, revenue streams, and cost structure.
The canvas segments serve as building blocks for the business model. Within the
canvas they are defined in bullet points at the end of this chapter, and within the
relating subchapters they are described in more detail. This system further serves to
ensure the necessary adaptability of all the individual business model segments to the
local realities while still providing a clear guideline.
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7.2. The Business Model
All the aspects of the business model components discussed in the following
subchapters were derived from the literature analysis, the conducted case study, and
the expert interviews.
7.2.1. Customer Segments and Value Proposition
The customer segment is very straightforward because water utilities act as monopoly
providers for tap water and all inhabitants and industries require tap water for their
daily lives. Hence, all private households, businesses, the industry, the public
administration, organisations such as the military and hospitals belong to the group of
customers.
The value proposition for public water supply through public or private water utilities
can be summarised as follows:
Promote affordable, sustainable, equitable, efficient and reliable access to
potable water for all.
The value proposition should be communicated and followed in all activities the
service provider conducts, from treating the water to supplying the water and billing
for it. The utility should strive to maximise the customer’s (perceived) value (i.e., high
water quality, sufficient pressure, continuous supply, and all the other needs water
satisfies) and decrease the (perceived) costs (i.e., the actual price of water and, just as
importantly, the time and money the consumer has to invest to cope with poor service,
whether in the form of unreliable and unsafe water supply or complicated billing
systems).
Since water supply in India and most other emerging markets is unreliable and the
water quality is often unsafe, the customers face high coping costs in forms such as
storage tanks and in-house water filters. Consequently, in emerging markets the
customers’ needs are rarely met and the customer relationship is generally poor.
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7.2.2. Customer Relationships and Channels
The relationship between water utilities and their customers is different from usual
free market customer relationships since water supply is a natural monopoly and the
customer cannot choose between competing companies only vote for politician and
their specific agendas concerning water supply.
In industrialised countries, the customer relationship in the water supply sector is
usually long-term and transactional. In this case, ‘transactional’ means that there is no
deeper relationship between the utility and the customer since in almost all cases the
utility only interacts with the customer on a transactional basis (i.e., deducts the
monthly charge from the customer’s account). For example, in Germany the level of
satisfaction with the water provider is very high 56 since they reliably deliver potable
water 24/7 despite the transactional relationship: 50% of the customers do not know
their specific water consumption, the price of water per cbm, or even the total amount
of

their

monthly

bills

(Landesregierung

Nordrhein-Westfalen,

2009;

Bundeskartellamt, 2016; BDEW, 2019). However, this level of satisfaction with the
utility without much investment in customer relationships is only possible if the utility
consistently provides the customer with a satisfactory service.
In India and other emerging markets, the situation is different since customers are
generally unsatisfied with the level of service provided by the water utilities (see e.g.
Briscoe and Malik, 2006; Srinivasan et al., 2010). Since customer satisfaction has a
significant effect on the customer’s willingness to pay and thus the water utility’s
business performance (see e.g. Ntengwe, 2004; Donkor, 2013) it is crucial to improve
it. A study by Donkor (2013) has demonstrated that if the customers are unsatisfied
with the provided service, the payments are delayed and the overall collection rates
are lower. The same conclusion was reached in the research project WaLUE, and the
analysed data clearly revealed that the collection rates were far too low: for current
water charges, the collection efficiency only once exceeded 50%, and the collection
rate for unpaid arrears only once exceeded 30% in the last six years as per the audited
accounts.

56

In a survey by U. Pöhls from the Institute for Empirical Social and Communication Research (2017),
more than 90 % of the customers said they were satisfied, happy, or very happy with the service of
their water utility.
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The customer relationship could be significantly improved by openly communicating
all efforts to improve water supply and efficiency and being transparent about the
current cost structures (see Figure 23 and Figure 26). As discussed in the literature
review, there is a willingness to pay more for better service, but it is crucial to
improve the service before the tariffs are increased.
The channels used to contact customers regarding their bills and the channels
available for customers to settle their bills are currently often limited. For example, in
India, customers often still have to pay cash at the water utility and/or municipality
office or sometimes at a mobile billing station that moves from district to district at
certain time intervals even though utilities are now adopting convenient online
payment options.
Moreover, the customer often receives little to no information about his or her current
and past water consumption or methods to reduce water consumption and wastage. As
discussed in the literature review, most customers are aware of neither the investments
and costs required to supply water nor the importance of reducing water wastage. This
information needs to be transparently available and communicated. As indicated in
the literature review and case study, the in-depth knowledge regarding the financial
data is insufficient at best and in numerous cases is non-existent, which is why
financial modelling is required.
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7.2.3. The Financial Model
For utilities in emerging markets, financial modelling of their department, as was
achieved by the developed financial model, is of utmost importance to sustainably
improve water supply, as this dissertation indicates. A comprehensive financial model
offers six major benefits to the utility:
(i)

It creates transparency and enables the utility to truly understand the cost
and revenue structure and to identify current weaknesses such as low
collection rates (see Figure 17) or – as in the case of Tiruvannamalai –
understaffing;

(ii)

By creating transparency, the model serves as a tool to check if the
available data it relies upon (i.e., audited accounts and loan sheets) is
robust and consistent;

(iii)

The model enables the utility to calculate and forecast numerous scenarios
for how to finance any technical or organisational improvements in water
supply and other future developments (e.g., a change in tariff or collection
rates, a change in the number of collected households, a change in water
demand, the viability of investments and their consequences, and the
automatic calculation of tariff levels and collection rates necessary to
recover the costs);

(iv)

The model creates a baseline where one can measure the success of
measures to improve not only the financial aspects but also the water
supply situation; 57

(v)

The model creates the basis for the municipality or utility to apply for
external funding and grants more successfully since transparency
concerning the financial situation is a prerequisite for commercial and
donor banks as well as government institutions to provide funding; 58 and

(vi)

Finally, it can improve public and political acceptance for water tariffs.

57

Since the financial model also includes technical key figures, it can also be used to assess whether
the water supply situation has improved from a technical point of view.
58
A lack of reliable data and transparency concerning the utility’s finances has so far prevented most
utilities from receiving funding and loans from ODA organisations as well as government institutions
and is now at the top of the agenda of numerous ODA organisations (see e.g. Vanheukelom et al.,
2012; OECD, 2018b; Gasson et al., 2019).
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The financial model and its calculations were to some extent already highlighted and
discussed in Subchapter 5.7, which is why this subchapter only highlights a few
selected aspects that were not previously discussed. Note that the financial model as a
.pdf file and the corresponding manual explaining how to use it (including the
formulas used) is attached to this dissertation (see Appendixes B and C). Since the
model is based on Microsoft Excel and explained in great detail within the manual,
any utility would be able to replicate it and adapt it to their needs. This is of particular
importance for utilities in smaller and medium-sized cities in emerging markets,
because they lack the funds and the qualified staff to use expensive and more
complicated software.
As an example of the third benefit, the financial model allows the utility to
automatically calculate the necessary tariff increases to achieve full supply cost
recoveries for the status quo as well as for scenarios with improved collection rates.
Figure 31 illustrates the additional revenue that could be generated if collection rates
increased (this would simultaneously decrease the high write-off rates for old arrears,
which are on average approximately 27% p.a.).
Current demand revenue scenarios
450
400

in Lakh Rupees

350

Average collection
rates from 2011/12
until 2015/16:
- WSD Tax: 71.04%
- Charges: 47.91%

300
250
200
150
100
50
0

2011
/12

2012
/13

2013
/14

2014
/15

2015
/16

2016
/17

2017
/18

2018
/19

2019
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WSD tax and Charges income (only current
12.052.9 14.417.6 13.310.4 14.445.8 18.975.3 19.571.0 19.864.6 20.162.5 20.465.0
demand) at current collection rates
WSD tax and Charges income (only current
17.626.1 17.927.8 19.371.8 20.269.5 30.092.7 29.382.9 29.823.6 30.271.0 30.725.0
demand) at 85% collection rates
WSD tax and Charges income (only current
demand) at 85% collection rates + 50 INR 25.174.9 25.530.4 27.726.6 28.412.4 37.975.8 38.545.4 39.123.6 39.710.5 40.306.1
monthly charges increase

Figure 31: Potential Revenue from Increased Collection Rates

An increased collection rate of 85% would significantly increase the utility’s revenue.
In numerous years in the past as well as in the forecast, such an increase would
roughly double the revenue.
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Figure 32 shows a scenario with a volumetric tariff required for a household
consuming 7.5 m³ per month (as determined in the Tiruvannamalai bye-law) if the
collection rate for water charges and taxes was set at 90% 59 with a 15% physical loss
rate.
Volumetric tariff for example household consuming 7.5 m³ per
month (as determined in Tiruvannamalai Bye-Laws) @ 90%
Assumptions: collection rates for all revenues & 15% physical loss rate
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Figure 32: Exemplary Volumetric Tariff

The example was calculated to demonstrate how much a household that receives
7.5 cbm per month as determined in Tiruvannamalai’s bye-law would have to pay if
full supply cost recovery was to be achieved after the collection rate had been
increased to 90% and the physical losses reduced to 15%. Depending on the year, the
household would have to pay either slightly more or even less than currently.
However, 7.5 cbm for one household as assumed in the bye-law is not a realistic
assumption; a household of four would more realistically consume 16.2 cbm. 60 The
price would accordingly be approximately 215 INR per month per household. While
this would represent a doubling of the current price, this tariff would still be

59

While this is a significant increase, numerous case studies have shown that collection rate increases
from levels below 50 % to over 95 % are possible (see e.g. Engelsman and Leushuis (2016) for an
overview of success stories in Vietnam, the Philippines, and other markets).
60
The current standard norm for domestic water usage in India is 135 litres per capita per day, as
defined by the Central Public Health and Environmental Engineering Organisation (CPHEEO, 1999),
which is equal to 16.4 cbm per month for a four capita household.
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affordable 61 and would ensure the cost-covering operation of the water supply with all
the benefits that entails (see Subchapters 2.6 and 3.5).
Once a financial modelling of the status quo (see Figure 17) is achieved and financial
forecasts are possible as shown in the previous figures, a data-based approach to
analysing the cost structure and defining the required and most suitable revenue
structure can be devised.
7.2.4. Cost Structure
If the depreciation of its assets is included in the calculations and assessed correctly,
the cost structure of a water utility generally has a higher proportion of fixed costs
compared to its variable cost (one exception might be desalination where the energy
requirements are very high). This is inherent in the system since water supply is very
capital-intensive due to the required infrastructure (see Subchapters 3.1 and 5.7 for a
discussion and examples). For instance, for German utilities, roughly 75% of the total
costs are fixed costs while variable costs constitute only 25% of the total expenses
(VKU. 2014) (see Figure 12).
As a consequence of the ratio of fixed costs to variable costs, the actual water
consumption does not influence the costs as much as is often presumed. Instead, the
ratio of fixed costs to variable costs puts a massive financial burden on utilities, if
they are unable to operate and maintain their infrastructure for the originally
anticipated lifetime, as is frequently the case for utilities in emerging markets.
Irrespective of whether the water tariffs were originally calculated to recover the total
supply costs, as long as the assets depreciate quicker than calculated, water utilities
simply cannot recover their costs. This is a critical issue that has not been given as
much consideration and thought as is merited.
The costs of the accelerated depreciation of the utility’s assets are part of the hidden
costs of water utilities (see Figure 9), which are mainly the result of insufficient
O&M. Since most utilities are not fully aware of the extent of these costs (see

61

With an average gross national income per capita per month of roughly 12,000 INR (The World
Bank, 2019), this would represent far less than 1 % of the monthly income for a household of four and
therefore be far below the 3 to 5 % of household income deemed affordable by most institutions (see
Subchapter 3.2). Even for the average household income of rural farmers (8,931 INR per month in
2016/2017) (NABARD, 2018), 215 INR per month would represent less than 2.5 % of the household
income.
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Subchapter 3.1 and, e.g., Strömer and Rudolph, 2016) they are often not taken into
account in the existing business models even though the hidden costs lead to
considerable but avoidable increases in the total system costs. Consequently, the
expenses for O&M should always allow for sufficient O&M.
Qualified, motivated, and sufficient staff members with low turnover rates are crucial
for the utility’s performance (see Subchapters 6.4, 7.2.6, and 7.2.8). However, some
utilities are understaffed, as is the case in Tiruvannamalai, which has less than three
employees per 1,000 connections (see Appendix B). Other utilities in India are
significantly overstaffed, which does not improve the performance either but instead
wastes funds (Singh, 2005). Utilities should consult the available benchmarks from
either IWA (Alegre et al., 2017) or the World Bank (Danilenko et al., 2014) 62 for the
recommended and necessary number of employees per 1,000 connections to assess
whether their levels of staff are sufficient or too high.
Direct tariffs subsidies should not be part of the cost structure. The statement ‘do not
subsidize the tariffs, subsidize the poor’ should be seen as an imperative for the
reasons detailed in Subchapter 3.5 (if the general tariffs are subsidised, all consumers
will receive the subsidies, regardless of rich or poor). One better solution may be to
directly subsidise the poor. This is a strategy that was adopted in Singapore. As
described in a case study by Tan, Lee, and Tan (2009), poor households in Singapore
that fall under a certain threshold receive state subsidies in the form of a fixed amount
of cash placed in their utility account. 63 The household can use this subsidy to pay off
any utility bill at any time. This still incentivises the household to reduce their water
or electricity consumption wherever possible but reduces the burden on the
household’s disposable income. The system is also designed to allow the household to
accumulate that money so it can be used to either constantly reduce the water bill to
some extent or in months with other large and/or unexpected expenses to significantly
or completely pay the utility bills. The cost of these direct subsidies can be considered
within the cost structure unless different authorities pay for them.

62

See Haider et al. (2014) for a detailed review of different benchmarks.
The official homepage of Singapore’s National Water Agency provides detailed and recent
information
about
the
assistance
for
eligible
households:
https://www.pub.gov.sg/watersupply/waterprice
63
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7.2.5. Revenue Streams (Choosing the Most Suitable Water Tariff
Structure and Setting the Correct Prices)
Based on and in accordance with the data from the financial model and the analysis of
the cost structure, the existing revenue streams can be optimised or, if necessary,
newly devised from scratch. Far too often the current tariffs in emerging markets were
created in an information vacuum or based on purely political decisions (see
Subchapter 3.2). Of course, the revenue streams must reflect the cost structure to
some extent, especially if there are no basic charges or water taxes that would supply
constant revenue. However, it is not advisable to mirror the cost structure completely,
because that would result in a basic charge that could amount to up to 75 to 80% of
the water bill (see e.g. Figure 27). If the basic charges were designed to recover 75%
of the total supply costs, the volumetric tariff would no longer be able to reflect the
value of the water and serve as a meaningful tool to reduce wasteful consumption.
Moreover, lower basic charges would enable poorer households that use less water to
pay significantly less than households that consume a lot of water. As a consequence,
basic charges that are purposefully lower than the fixed costs cause a crosssubsidisation of households that use more water with households that use less.
In general, the water utilities’ revenue streams consist of water tariffs, taxes and
transfers (TTT) as well as connection fees. 64
Water Tariffs and Connection Fees
As was established in Chapters 2 and 3, the water tariff serves the crucial role of
reflecting the full cost of water supply and by doing so promotes sustainable use of
water and ensures the utility’s financial sustainability.
As discussed in the literature review, a large number of different tariff classes based
on complex calculations provide no benefits to the utility or to the customers. On the
contrary, non-transparent tariff structures are expensive to develop, are difficult to
adapt to changing realities, discourage users from saving water since they cannot
easily assess the potential savings, and tend to benefit the rich. Tariffs should instead
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Another revenue stream might be bonus payment for performance. This might be the case if there is
an agreement or political contract with the water utility as a ring-fenced entity that can offer improved
performance in exchange for reduced control and performance payments (see Subchapter 7.3). This
would incentivise the utility’s managers to increase the performance.
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be simple to calculate and designed for uncomplicated billing and collection for the
municipalities and consequently be easy for customers to understand and verify (see
e.g. Aggarwal et al., 2013). This increases the public and political acceptability,
revenue, and chances of implementing the tariff (see e.g. Boland and Whittington,
1998).
As became apparent from the literature review and the chapter on business models, a
cost-covering volumetric tariff with a basic charge or in connection with water taxes
is the most suitable tariff not only for industrial countries but also for emerging
markets (see Subchapter 3.2 for a detailed analysis of tariff structures and Subchapter
3.5 for the rationale for cost-covering tariffs). Only then is the value of water
conveyed, water wastage reduced, and the sustainable operation of the water utility
including all necessary infrastructure secured.
In addition to water tariffs, most utilities charge fees for the connection of a new
household to the water supply network. This is done to recover some, all, or in some
cases even more than the actual costs of connecting the household. While these fees
are a suitable method to directly recuperate the investment required to connect the
household, high connection fees exclude poorer households and could lead to
increased sharing of connections or illegal connections. How high these connection
fees should be and if there is a case for subsidised connection fees for poorer
household remains a case-by-case decision.
Apart from the water tariff design, all tariff calculations must consider that most
utilities in emerging markets do not operate at the highest efficiency; most utilities
have a billing and collection efficiency of less than 60 to 70% and hence do not even
come close to a 100% collection efficiency (see e.g. Mugabi et al., 2007; Tiwari and
Gulati, 2011; and the case study in Chapter 5). A tariff that creates revenue streams
that enable the utilities to sufficiently operate financially needs to consider this,
because tariffs that are calculated for inefficient utilities (e.g., high rate of NRW and
low collection rates) will be unfairly high for the consumer, and reducing NRW and
increasing collection rates is a challenging task that takes time. However, in the midand long run the tariff rates should not be calculated to subsidise low collection rates;
rather, the collection rates should always be substantially improved to allow the tariff
rate and basic charges to reflect the actual full cost of water supply.
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In India, water utilities do not generally operate with basic charges in addition to their
water tariffs but rather receive water taxes that serve a similar purpose (e.g., Strömer
et al., 2017).
Water Taxes
The municipal water tax is generally part of the municipal property tax. The property
tax itself is based on the property’s (theoretical) ARV. The ARV is based on the
living space of the property (in square meters), which is multiplied by a variable
factor that is influenced by the residential area. The centre usually has the highest
multiplier because it is assumed that the rent is higher, and more affluent people live
there. The suburbs have the second highest multiplier followed by the surrounding
area (see e.g. TERI, 2010; bye-law, 2013). The system of water taxes corresponds to
the system of basic charges except for the fact that it causes an indirect crosssubsidisation of more affluent households with smaller, lower income households on
the city’s outskirts. However, this is rarely if ever communicated to the public.
Irrespective of whether a basic charge or water taxes are levied, the amounts due need
to be billed correctly and collected.
Collection and Billing
Most utilities in emerging markets have abysmal collection rates (see Subchapter
3.2.4). In the case of Tiruvannamalai, the collection rate for current water charges is
less than 50% (see e.g. Figure 31). With collection rates this low, it is impossible for
any utility to recover its costs unless the supplied water is completely overpriced. It is
thus imperative to improve collection rates. This can be done by raising consumer
awareness and establishing suitable penalties (see Subchapters 3.2.4, 3.4, and 7.2.2 for
a more detailed discussion) and improved and correct billing.
To achieve a high collection rate, the supplied water also needs to be correctly and
reliably billed to the consumer, which is unfortunately often not done (see e.g. Singh,
2005). The water bill itself is a frequently disregarded tool that should be designed for
the users’ and water utility’s benefit. A well-structured water bill that is reliably
issued to all customers and informs them about their total water consumption, the
amount paid for each cubic meter, savings or increased expenses compared to the
previous months, and a comparison with the average consumption of other water users
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with a similar household size and that offers easy methods to pay for the water bill
improves collection rates and reduces water wastage (see e.g. Singh, 2005; Hoque and
Wichelns, 2013; Garcia-Rubio et al., 2015).
Collection of the tariff etc. should be regular, it should be compulsory … the
rules should be uniform for everybody … there should not be any political
consideration (Vasudevan, N., personal interview, 12.09.2018).
Bills should not only be transparent and easy to pay, but the billing frequency in
emerging markets should not be less than once a month since this makes it more
difficult for consumers to monitor their water consumption and spending (GarciaRubio et al., 2015).
In conclusion, for a sustainable business model, it is imperative to have tariffs and
basic charges that recover the full supply costs if the collection rates are higher than
90%. Moreover, in the mid- to long run, these tariffs have to be volumetric.
Only with sufficient and secured revenues is it possible to acquire and maintain the
key resources necessary to supply water sustainably and sufficiently.
7.2.6. Key Resources, Activities, and Partners
The public ownership and control of the water resources, as well as all the required
permits, are one of the utility’s key resources. Moreover, the existing assets (the water
supply network including the water treatment plant and pumping stations) and their
upkeep are fundamental for the water utility (see e.g. Subchapter 2.3.2). The required
capital and cash flow from cost-recovering tariffs can be seen as another key resource
that is required for the sustainable operation and maintenance of the water utility as
well as further investments.
Moreover, as is apparent based on the literature review and case study and was
heavily emphasised in the expert interviews, qualified staff should also be considered
a key resource. Competent leaders and motivated staff protected from political
interference (see Subchapter 7.2.7) are critical for the success of the water utility and
key to implementing a sustainable business model (see Chapter 6; Singh, 2005;
Gasson et al., 2019).
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A water utility’s key activities revolve around the collection, treatment, monitoring,
and distribution of water to its customers. Sufficient and professional maintenance of
the water supply infrastructure should be a key activity since the consequences of
insufficient O&M (i.e., leakages and reduced service life of the infrastructure) are
disastrous, as detailed in Subchapter 3.1. The key partners are the utility’s customers;
the municipality and local government; the government agencies responsible for water
supply; any regulators, technology suppliers, or construction companies; and in some
cases, investors or lenders such as donor banks.
7.2.7. Organisational Structure
The organisational structure was not a focus of this dissertation (as discussed in
Subchapters 1.2. and 2.2.) and is not a segment of the business model canvas.
Consequently, this subchapter does not strive to develop a detailed organisation chart
that defines the number and tasks of each engineer, economist, turn cook, valve
operator, et cetera. However, during the research for this dissertation, it became
apparent that a particular organisational aspect of water utilities is of crucial
importance for the success of investments and business models. This aspect is the
strict separation of the water utility/department for water supply within the
municipality to shield it from external influences and demands: the water utility as a
ring-fenced entity, also referred to as a special purpose vehicle (SPV) (see Rudolph
2017).
The acronym SPV has been established for investments, which are spent to realise a
functional unit serving a special purpose, such as a water utility. An SPV is an
autonomous legal entity that is ring-fenced in financial terms and operationally
responsible under its owner (respectively shareholder) – in this theoretical case,
Tiruvannamalai Municipality. The intention of this ring-fencing is to create
transparency (of costs and revenues) that could not be achieved if the water services
were dealt with in a municipal department that does not have separated balance
sheets, registers, et cetera. Managerial and operational autonomy is demanded to
create transparency in governance and executive functions, namely the political
governance on the strategic and regulatory level and the executive responsibility to
fulfil the targets, without direct political intervention in day-to-day business. The key
to the political contract to establish the ring-fenced entity is the ‘offer of improved
147

performance in exchange for reduced control’ (Gasson et al., 2019, p. 5). To be
successful, any agreement must include and define the degree of autonomy and
accountability (including transparency) of the water utility (see Rudolph, 2017;
Gasson et al., 2019).
The findings from the literature review, expert interviews, case study, and interviews
have conclusively demonstrated that water prices are often influenced by political
considerations and not by sound and transparent calculations to achieve cost recovery.
Although the massive distortions in the pricing of water are often justified ‘in the
name of the poor’, it is ironically the poor who benefit the least from these distortions,
with the middle and upper class receiving the largest share of the subsidised water and
the poor suffering the most from the consequences of inadequate water supply
(Briscoe, 1997; Briscoe and Malik, 2006).
In addition, the findings indicate that a lack of accountability, transparency, and
incentives to improve leads to poor performance. The establishment of the water
utility as a ring-fenced entity is likely one critical aspect necessary to successfully
implement the business model and adapt it to improve the water utility’s performance.
To what extent and if that is true for most or all utilities in emerging markets is a
question for future research. However, previous research has already indicated that
once accountability and transparency, autonomy, incentives, and improved
organisational structures are in place, improving the water supply is possible. 65 The
potential implementation of the developed business model is therefore a critical aspect
that should be acknowledged and discussed.
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See for example Tortajada et al. (2013) for Singapore, Rivera (2014) for Manila, or Mugisha et al.
(2007) for Uganda as well as Kayaga et al. (2018) for an analysis of organisational structures and
recommendations for how to improve water supply in developing countries.
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7.2.8. Implementation (Technical Considerations)
Similar to the organisational structure, the question of how to implement the business
model was not a central focus of this dissertation since the specifics differ a lot for
different states and countries. However, the literature review, the case study, and
particularly the interviews offered many insights into the challenges of implementing
a business model as proposed in this dissertation, which are acknowledged and
discussed in this subchapter.
According to this dissertation’s findings, the successful implementation of a business
model as developed within this dissertation depends on three aspects: (i) the utility’s
ability and will to improve, (ii) the political support, and (iii) the support of the
community.
(i) The water utility and its staff: For the first aspect, the water utility should
develop and establish a universal vision and mission and define a strategy
accordingly. It should begin with the low-hanging fruit such as collection rates to
create a sense of accomplishment within the water utility (Briscoe and Malik, 2006;
Gasson et al., 2019). Moreover, utilities need to start visibly improving the water
supply service before tariffs are raised. As stated by Briscoe and Malik (2006, p. 68),
[Customers] will not and should not, pay for the costs of poor services which
are delivered by inefficient and corrupt agencies. The first step must be to
address the issues of accountability and efficiency.
Highly motivated managers are indispensable when it comes to implementing and
maintaining a new business model (see e.g. Gasson et al., 2019). Moreover, while a
technical focus is required for the successful operation of the water utility as well as
implementation of the business model, an integrated interdisciplinary approach is
advisable and experience has shown that particularly in emerging markets, ‘water
utilities, traditionally dominated by the engineering profession, often lack the
necessary tools and capabilities to carry out strategic planning’ (Mugabi et al., 2007,
p. 1). Moreover, the problem of staff continuity and loss of knowledge due to the
current staff rotation needs to be addressed as already discussed in Subchapter 5.6 and
further emphasised in the expert interview with Mr Block.
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The ability of the utility to adopt and implement a new business model also depends
on the organisational structure (see the previous subchapter) and just as importantly,
the necessary political support.
(ii) Political support: Without the necessary political support it will be almost
impossible for most emerging markets to implement a business model as proposed in
this dissertation. Since water supply is such a political enterprise, most of the water
utilities are not autonomous, and tariffs set below the full cost of service (whether for
socio-political or historical reasons) further increase the dependence on outside
sources for financing and the resulting political interference (see e.g. Boland and
Whittington, 1998; Aggarwal, 2013; Zetland and Gasson, 2013).
Political support is especially important since one of the most frequently cited
arguments against raising water tariffs is political concerns regarding raising tariffs
since the public often demands inexpensive water. Since the life of elected officials is
rather short compared to the service life of water infrastructure, from a political
standpoint it often makes sense to avoid raising tariffs and instead leave that task to
the political successors (Anselin et al., 2010; Rouse, 2013, p. 306). This mind-set
leads to an ever-increasing gap between official tariffs and cost-covering tariffs,
which has the consequences already discussed in Subchapter 1.1 (see Figure 1).
Unfortunately, most of the time a lot of pressure from the population, the media, and
the utility itself or a disastrous event linked to poor water supply is necessary to
secure political support to really change the existing structures (Rouse, 2013; Gasson
et al., 2019). Community awareness and support are thus crucial to successfully
implementing a new business model that includes increased tariffs.
(iii) Community Awareness, Participation, and Support: Translating the business
model into practice (i.e., implementing it) will not only require capable utilities and
political support but significant efforts to transform the prevailing mind-set of all the
major stakeholders: the customers, community, local government and authorities, and
NGOs (if applicable). It is particularly important to communicate the necessity and
benefits of cost-covering water prices, especially since most customers (as well as
many of the municipal staff) are aware of neither the magnitude of the true economic
costs of the municipal water supply infrastructure and services (Whittington et al.,
2009, p. 490) nor all the potential benefits an improved water supply would provide
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(see Subchapter 2.3). It is necessary to create an understanding and involve the
customers to improve their willingness to pay. As a start, a transparent overview of
the costs of water supply (see Figure 26) helps to increase awareness. However, this is
just one of the first steps and is not sufficient on its own, as stated by Ms Bahl during
the expert interview on the 9th of May 2019:
‘I strongly feel that we need to get them [the community] to participate; we
need to assure them quality services for which they are paying. This needs to
be done […]. The citizens need an assurance that they are paying for
something that has a quality’.
This statement implies that while a reliable, potable, and affordable water supply
offers numerous advantages to the customers, due to broken promises and decades of
poor performance, the majority customers no longer believe that the water utility will
actually improve the water supply permanently. This finding from the interviews has
also been found in several studies (e.g., Ntengwe, 2004; Wang et al., 2010;
Dhanasekaran and Ganesan, 2012; Canales Trujillo et al., 2015) as discussed in the
literature review and Subchapter 3.4. Consequently, if at all possible, prices should
not be raised before a measurable, noticeable improvement of the water supply
situation has been achieved, which at some point must include continuous water
supply.
Another important technical consideration that indirectly but significantly impacts the
business model is the lack of continuous water supply. This was discussed in
Subchapter 2.4.3 and also pointed out by Mr Block in the expert interview
(06.06.2019):
One of the major tasks for India is to ensure continuous water supply. If I as a
consumer only get water 2 hours a day, I behave quite differently than if I
have water available around the clock and I think this is a decisive criterion
which ultimately also has to be influenced by and through the utilities. This
means that the utilities themselves can do a great deal to improve consumer
behaviour and cause less per capita consumption themselves at the point.
The point of the responsibility of the water utility for the payment behaviour of its
customers reflects a similar sentiment as the previous discussion regarding the service
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level and payment methods but adds the component of intermittent water supply,
which forces customers to invest in means to store the water.
The Indian electricity sector has demonstrated how to successfully and sustainably
implement new business models and improve the performance of a whole sector and
could thus serve as a role model for the water sector (see Gessler et al., 2008; Teri,
2010; Aggarwal et al., 2013). Similar to the current water supply sector, the electricity
sector faced numerous challenges, such as unexpected voltage and frequency swings,
frequent service interruptions, restrictions on demand, low cost recovery, and
significant commercial losses, and it was unable to keep up with the increasing
demand (Gessler et al., 2008, p. 52). However, since the late 2000s, the electricity
sector has been successfully reorganised in most states. With the introduction of
clearly defined responsibilities, the empowerment of institutions, and the focus on
consumer interests, customer involvement, increased transparency, and incentives to
improve performance as well as penalties in cases of underperformance, the electricity
sector is now able to supply electricity much more reliably, recover its costs in most
cases, and be transparent to its customers regarding costs and prices. In addition, and
as a consequence, the collection rates are much higher compared to the water sector
since the customers experienced an improvement of the service and understand that
they will be disconnected in the case of non-payment. The view that the electricity
sector could serve as a model for water supply was also emphasised in the expert
interviews (see the interviews with Dr Soundaranayaki and Ms Bahl in Appendix E).
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7.3. Results and Conclusion
The summarised version of the sustainable business model (distilled from the previous
subchapters and based on this dissertation’s findings) in the form of a business model
canvas is shown in Figure 33 below.

Figure 33: Business Model Canvas for Water Utilities in Emerging Markets

As discussed in the introduction and defined in Research Objective 4, the canvas
serves not simply as a guideline with rigid rules but as a flexible model in which all
the segments are always adaptable to local realities.
All in all, the proposed business model would be able to improve the water supply
situation in Tiruvannamalai significantly in the long term if implemented successfully.
However, even at this stage, the financial model already enabled the city to devise
specific strategies to improve the financial situation now that a transparent and
structured overview is available.
Additionally, implementing such a business model and creating transparency could
attract investments and further improve the current situation. For example,
development finance currently competes for too few investment opportunities in water
because most utilities do not qualify for assistance due to a lack of transparency.
According to GWI data, for example, roughly 80% of ODA finance to the subSaharan urban water sector goes to the 3% of utilities that fulfil the requirements
(Gasson et al., 2019, p. 2).
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Moreover, the transparency created by the proposed business model and in particular
the financial model would finally enable the utilities to calculate their water tariffs
based on the available data. As of now, even if the utilities in emerging markets
attempt to design the water tariffs according to the local condition, in most cases data
is either not available or not reliable, and tariffs are designed and decisions made in an
information vacuum (Singh, 2005; NITI Aayog, 2018).
All in all, once successfully implemented, a business model based on these
fundamentals will be able to play a significant part in finally breaking the vicious
cycle that has prevented the sustainable and widespread improvement of water supply
in emerging markets for decades.
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8. Final Conclusion and Recommendations
There is a need to balance revolutionary with more evolutionary change processes
in […] water loss reduction. Ambitions in reducing water losses need to
acknowledge that such effort is not a “one-off” project but a structural change
that requires time and patience (Schouten and Halim, 2010, p. 1,329).
8.1. Summary of Findings and Conclusions
The overall goal of this dissertation was to develop a sustainable business model for
water utilities in emerging markets that can be adapted to reflect local conditions. To
achieve that goal, four research objectives were set. Table 15 provides an overview of
the specific research objectives and main results, which are discussed in greater detail
afterwards.
Table 15: Summary of the Research Objectives and Results

RO# Research Objective
RO1 Outline the crucial part
water plays in today’s
society. Investigate how this
influences the water
utilities’ business models
and how these in turn
influence the utilities’
ability to provide water.
RO2 Critically evaluate and
synthesise the current
literature and create a
theoretical framework with
a focus on the role of
business models in
supplying affordable, safe,
and reliable drinking water
in emerging markets.
RO3 Collect and analyse
empirical data on existing
business models by
conducting the case study in
India and in-depth expert
interviews.
RO4 Develop and define an
innovative, adaptable, and
sustainable business model
for medium-sized cities in
emerging markets based on
all of the findings.

Result
Achieved in Chapters 1. Increasing water supply has
historically been one precondition for the
socioeconomic development of societies. However,
existing supply-side approaches that treat water as a
purely social good are now often detrimental to the
goal of sustainably providing affordable water to all.
This development requires utilities to change their
business models.
Achieved in Chapters 2 and 3. The literature review
identified a shift in paradigm from supply-side
approaches to demand-side approaches and the
perception and management of water from a purely
social good to a social and economic good. It further
showed that business models could play a crucial role
in improving water supply in emerging markets. The
theoretical framework was successfully created in
Chapter 3.
Achieved in Chapters 5 and 6. The analysed data
indicates that the current business models and tariff
structures in emerging markets are mostly
insufficient. The analysis further revealed that new or
enhanced business models have the potential to
sustainably improve water supply.
Achieved in Chapter 7. A business model that reflects
all of the previous findings was successfully
developed. The model was designed to enable the
utility to recover its costs while still keeping water
affordable and is adaptable to different local
conditions. The financial model developed for the
case study is a key component of the business model.
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The research objectives were met through an extensive study and analysis of relevant
literature as well as empirical data collection and analysis. An exploratory case study
approach was adopted to implement qualitative empirical research. The qualitative
aspect of the approach enabled the author to adopt a holistic approach that was
necessary to gain an in-depth understanding of the structure of business models for
water utilities and their impacts on water supply and to achieve the main research
objective. For the empirical research, the primary data were collected in
Tiruvannamalai in India over five years. This was done in the frame of the research
project WaLUE in the form of audited accounts and other official documents, such as
loan sheets. In addition, nine in-depth expert interviews were conducted with five
participants from India and four participants from Germany. While the interviews
were not the main source of data in this dissertation, they were used to capture
different perspectives, enhance the data richness, and permit data triangulation to
further validate the data from the literature review and case study.
The next sections revisit the research objectives in more detail, summarise the
findings of this dissertation linked to each research objective and draw conclusions
based on the findings.
8.1.1. Research Objective 1
Outline the crucial part water plays in today’s society. Investigate how this
influences the water utilities’ business models and how these in turn influence the
utilities’ ability to provide water
The introduction of this dissertation outlined the crucial role of water. It found that the
importance of water supply for societies can almost not be overstated. Water is a
prerequisite for life, is crucial for all economic sectors, and in most instances is a nonsubstitutable good. Securing a safe and sufficient supply of water to meet demand has
historically ensured and amplified the socioeconomic development of nations. Water
is consequently seen as an important commodity, yet for the reasons stated above,
often treated as a purely social good despite also being an economic good. This has a
huge impact on the business models of water utilities and consequently almost all of
the current business models in emerging markets still strongly focus on the social
aspects of water supply when it comes to water pricing.
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In addition, it was emphasised that due to the ever-increasing demand for water in
emerging markets, it is no longer technically or economically feasible to meet the rise
in demand by simply increasing supply even further. Instead, an increased focus on
the reduction of water losses and on demand management is required as currently a lot
of the already available water is either wasted due unsuitable tariff structures and
subsidised water prices or lost due to leakages within the deteriorating pipe networks.
The main conclusion that can be drawn from the findings concerning Research
Objective 1, is that due to the crucial role of water for all societies, many politicians
and most of the public understandably view water as a social good and demand
inexpensive water and an increase in water supply– despite the academic consensus
that water should be treated as a social and economic good and that demand
management is required to close the current gap between demand and supply. The
prevailing public and political opinion has influenced the water utilities’ business
models in emerging markets accordingly.
This has unintended consequences since the utilities’ business models significantly
influence the quality of water supply. If the utility cannot recover its costs it cannot
sustainably provide the required service. The consequences include, among others,
insufficient O&M, deteriorating infrastructure and thus increased capital costs, poor
service quality, a lot of water wastage due to tariff structures and the subsidised price
of water and a low customer satisfaction combined with decreased political support
which leads to a reduced willingness to pay. The utilities are then trapped in a vicious
cycle (Figure 1) and unable to ensure a safe, affordable, and reliable supply of water
for their customers.
Past investments in these water utilities have so far mostly been unsuccessful in
improving the water supply in the long term. Conversely, optimised and sustainable
business models could likely play an integral part not only in addressing but also in
solving many of the current challenges in supplying water. Chapter 1 provided the
necessary background information for this dissertation and by achieving Research
Objective 1 it emphasised the value of this research and set the frame for the literature
review.
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8.1.2. Research Objective 2
A literature review and the development of a theoretical framework for business
models
The literature review identified two changes in paradigm within the last three decades.
The first change was the transition from water being predominantly classified as a
purely social good to water being considered a social and economic good. However, it
was shown that despite the academic consensus on that matter, in practice, water is
still mostly treated as a social good in emerging markets. The second change was the
shift from primarily supply-side approaches to water management to a broader
approach that includes and focuses on demand management. Similar to the first
change in paradigm, the shift to demand management has not yet been fully adapted
by water utilities in emerging markets.
The literature review further revealed a lack of research concerning sustainable and
suitable business models for water utilities in emerging markets despite their
promising role in improving water supply. It further demonstrated that water supply is
more sustainable when water is managed as a social and economic good since water
prices that reflect the actual cost of water improve resource allocation, promote
efficiency, and reduce water wastage.
Concerning water supply and demand, the literature review found that in the last
century global water consumption has increased almost twice as fast as the population
growth and will continue to rise. However, there are considerable differences between
industrial countries and emerging markets. Domestic water use is not only related to
population growth but is also linked to the standard of living; consequently, with their
rapid economic development and high population growth, emerging markets are the
main drivers of global water demand. In fact, in numerous industrial nations, water
demand is in decline due to higher volumetric water prices, efficiency gains in water
use, and in some cases, shrinking populations. The increase in demand in emerging
markets often faces a decrease of available water sources and water quality. For
example, India is suffering from a serious degradation of surface and groundwater
quality since there is almost no wastewater.
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Another issue identified by the literature review are the high physical and apparent
water losses resulting from leakages, unauthorised consumption, meter inaccuracies,
and data handling errors as a significant threat to a sustainable water supply. These
losses of sometimes more than 50% combined with unpaid water bills make it almost
impossible for any water utility to be financially self-sufficient, even if the actual
water tariff was designed to recover the full costs of water supply. Despite the
academic consensus on the importance of reducing NRW and the significant direct
and indirect benefits (e.g., increased revenue, fewer leakages, and less contamination),
many municipalities and their business models do not prioritise reducing NRW. The
main conclusion drawn from the literature review is that the shifts in paradigm that
have taken place in the academic world need to be adopted in the real world, because
water supply in emerging markets is facing a serious crisis. A suitable business model
was identified as a key component to translate the theoretical findings into practice.
The theoretical framework focused on the cost of water supply, tariff structures, and
pricing strategies in industrial countries and emerging markets as well as the rationale
for cost-covering tariffs. It demonstrated that the cost of water supply is defined by its
high ratio of fixed costs to variable costs. The fixed costs often represent
approximately 75% of the total costs. These ratios are a result of the substantial
investments in infrastructure (plants, water pipes, pumps, etc.) that are required to
supply water. The infrastructure is constructed to last for decades – in some cases, for
up to a century – and is depreciated accordingly. However, infrastructure often
deteriorates much faster in emerging markets because the O&M are not sufficient and
any increase in capital costs caused by a faster-than-anticipated depreciation of the
assets leads to a disproportionally high increase in total costs since supplying water is
a very capital-intensive business.
For tariff structures, the almost universally stated goal is to achieve the objectives of
sustainability, equity, efficiency, and affordability. The analysis of different tariff
structures strongly indicated that a volumetric tariff (with a fixed cost component) is
superior to IBTs and flat-rate tariff structures that prevail in emerging markets despite
the challenges of installing water meters. Increasing block tariffs are unsuitable for
various reasons. They are complex to calculate if cost recovery and crosssubsidisation are to be achieved, and in reality, they seldom achieve that goal.
Moreover, the size of the first heavily subsidised blocks is mostly based on political
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decisions to appease voters rather than on local realities and is thus much larger than
required. This shortcoming is aggravated by the fact that all non-poor water users
consume water from the first blocks and consequently receive the majority of the
subsidies. Moreover, poor households often have to share a water connection and are
thus forced to procure water at higher rates. Flat-rate tariffs cannot be recommended
either, because they do not promote frugal use of water, are inherently unfair since
water usage varies greatly between users, and do not promote efficiency because an
efficiently run water supply infrastructure with low levels of leakage does not
improve the utility’s revenue. Both IBT and flat-rate tariff structures often lead to a
reluctance of water utilities to connect more users because the prices are not set at a
cost-covering level and rarely if ever achieve the aforementioned tariff objectives.
For pricing strategies, recovering the costs and reflecting the value of water were
found to be of crucial importance. Doing so has two benefits: it ensures the
sustainable operation of the water utility and reduces water wastage by incentivising
its sustainable use. Unfortunately, most utilities in emerging markets do not have
volumetric tariffs but rather flat-rate tariffs or IBTs, and their pricing strategy is aimed
at subsidising the tariffs without any mechanisms to ensure that cost recovery is
achieved. As a result, water utilities cannot operate sustainably and water is overused
and wasted despite being a valuable resource. One of the most common arguments
against cost-covering tariffs is the question of affordability for the poor. However, the
analysis of previous research clearly indicated that cost-covering tariffs that ensure
sustainable operation of the utility promote equity and benefit the poor.
The literature review and theoretical framework concluded that current business
models in emerging markets commonly suffer from four major deficiencies: (i)
unsustainable tariff structures that prevent the utility from recover their costs and send
consumers distorted signals regarding the value of water, which leads to an
overexploitation of the resource; (ii) a failure to account for hidden costs (see Figure
9); (iii) high water losses; and (iv) insufficient O&M, either by default or due to a lack
of funds caused by the previous deficiencies. The main conclusion drawn was thus
that if suitable business models can overcome these deficiencies, they could play a
crucial role in improving water supply.
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Once the literature review was conducted and the theoretical framework developed, a
suitable research strategy was chosen to collect and analyse data concerning business
models.
8.1.3. Research Objective 3
Collect and analyse empirical data on existing business models by conducting a
case study and in-depth interviews
By analysing, verifying, and processing the municipality’s audited accounts and loan
sheets, from discussions with its staff, and reviewing the established water balance for
the pilot zones, the case study revealed that Tiruvannamalai’s water supply is highly
unsustainable. The city is suffering high monetary losses. It does not depreciate its
assets according to international standards, has insufficient staff, does not spend
sufficient money on O&M, and suffers from high physical water losses. More than
75% of the city’s produced water does not generate any revenue. Additionally, there is
little awareness of any of these deficiencies except for the understanding that not
enough revenue is generated.
Moreover, the case study demonstrated that the municipality not only suffers from
high NRW but also from very low collection rates for water bills. Improving
collection efficiency was identified as a central and comparatively easy step to
increase revenue and be able to recover the full supply costs of water. In the case of
Tiruvannamalai, improving claims management and increasing the collection rates
from less than 50% to 80% in most of the past years would have reduced the current
deficit by 15% to 30%.
In general, the situation in Tiruvannamalai as analysed in the case study reflects the
findings from the literature review and theoretical framework. In addition to the
previous findings, the case study revealed very low collection rates for water bills and
their consequences. The case study further demonstrated the importance of
transparency, which was also emphasised in the expert interviews but not as clearly
identified in the previously reviewed literature.
The participants in the nine in-depth expert interviews identified numerous water
supply challenges. In their opinion, the increasing gap between water supply and
demand, financing water supply, poor water management, insufficient O&M, and the
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current state of the infrastructure are seen as the major obstacles to improving water
supply. Moreover, the interviewees considered the lack of qualified staff combined
with a regularly mandated rotation and the resulting loss of knowledge to be highly
problematic.
Most of the participants proposed a stronger focus on demand management and the
reduction of NRW, thus reflecting the academic consensus. Additionally, the current
flat-rate tariffs were seen as unsuitable for promoting equity and affordability. Instead,
the participants identified volumetric tariff structures as an important step toward
sustainable water supply. Concerning cost recovery, almost all of the participants
agreed that water is currently priced too low and is consequently being wasted
because its value is not appreciated. However, there were mixed opinions regarding
tariffs high enough to recover the full costs of supply, because affordability was
considered a crucial factor that some participants viewed as more important than cost
recovery. Regardless of the extent of cost recovery that should be achieved, the
participants generally agreed that the willingness to pay would increase if the service
quality were improved.
The interview analysis added to the findings from the literature review and case study
because it emphasised the significance of qualified staff (without frequent and
mandated rotation) and educating the public and politicians for improving water
supply and implementing a new business model. Interestingly, the analysis of the
interviews indicated that the opinions of the Indian experts differed from those of their
German counterparts in a few areas. For example, the German participants viewed the
existing challenges as more severe than the Indian participants did.
Most of the participants viewed the development of the business model and financial
model as proposed and developed by the author as a key step in addressing the current
water supply challenges and improving the performance of water utilities. In
particular, the transparency created by a financial model was seen as crucial to assess
the current performance and create a baseline to measure the success of any future
investments and developments.
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8.1.4. Research Objective 4
Develop and define an adaptable and sustainable business model
A business model was developed based on all of the previous findings. The business
model canvas developed by Osterwalder and Pigneur (2010) served as structural
guidance for the development of the business model. This approach further increased
the adaptability of the business model since each canvas can be modified individually.
The developed business model focused on the financial modelling of the utility’s
finances as well as its cost and revenue structure.
The financial model developed by the author as part of the case study is an integral
part of the business model and one key achievement of this doctoral thesis. Such a
model provides the municipalities and utilities with several benefits. The financial
model and its manual allow the municipal and utility managers to gain an in-depth
understanding of the financial situation, which is considered a given in industrial
countries but is very difficult to achieve with the current accounting standards and
lack of professional software common in emerging markets. This transparency
enables the utility to identify current deficiencies (e.g., low collection rates) and to
check the data consistency of existing reports. Checking data consistency and
improving data quality are of particular importance in emerging markets since the
literature review and case study indicate that in many cases, reliable data is not
available and decisions are made in an information vacuum. The financial model
provides the basis for a data-driven approach to calculate tariffs and numerous
financial scenarios (e.g., the consequences of a change in tariff or collection rates).
Finally, the financial model can serve as a baseline to assess the success of any
measures or policies introduced to improve the utility’s performance.
With the transparency created by the financial model, the existing cost structure can
be analysed and optimised. Water supply is an inherently capital-intensive endeavour
due to the required infrastructure. As a consequence, the cost structure is dominated
by the fixed costs, which often account for approximately 75% of the total costs. This
ratio puts a massive financial burden on utilities that fail to operate and maintain the
infrastructure for the anticipated lifetime, because any increase in the depreciation of
the assets will disproportionally affect the total costs. Unfortunately, in emerging
markets, O&M is rarely sufficient due to a lack of resources and qualified staff. The
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accelerated depreciation represents one of the hidden costs of water utilities. Since
most utilities in emerging markets are not fully aware of the extent of these costs,
these costs are often not included in any calculations. This issue, which was identified
within the literature review and research of this dissertation, has not been given as
much consideration as is merited.
Once the financial model is developed, the cost structure assessed by the revenue
structure can be adapted and optimised. As previously discussed, current tariff
structures are often unsuitable and prices far too low for sustainable operation and use
of water, either for political or historical reasons or due to a lack of reliable data and
tools to calculate cost-covering water charges. As is concluded in this dissertation, the
utility should aim for a volumetric tariff with a fixed charge. The revenue structure
should of course reflect the cost structure to some extent. However, a fixed charge
that represents approximately 75% of the total water bill would not incentivise the
efficient use of water or promote equity, because households would barely be able to
affect their water bills by saving water. It is important to note here that simply
changing the tariff structure and raising tariffs will not be successful, as can be
concluded from this dissertation research. Before tariffs can be raised, the service
quality needs to be improved, and all decisions need to be clearly communicated to
and discussed with the stakeholders.
Of equal importance to a suitable tariff is functional claims management. All
customers need to be reliably billed for their water use, which is currently often not
the case, and the prevailing low collection rates – less than 50% on average in
Tiruvannamalai, for example – need to be substantially improved. Low collection
rates make it impossible to recover the costs of water supply unless all of the water is
overpriced to compensate for the losses. Of course, this reduces equity and
affordability for paying customers. Collection rates can be improved by raising
consumer awareness, establishing suitable penalties and water bills that are
comprehensive yet easy to understand, and offering customers various payment
options, as this dissertation demonstrates.
Finally, the business model also includes key insights from years of research and
discussions with high-ranking politicians and municipality staff concerning the
implementation of such a business model and organisational structures. These insights
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would be beneficial to the adaptation of the business model and the improvement of
water supply. Concerning the organisational structure, an SPV-like structure is
recommended. The water utility or the department for water supply respectively shall
act as a quasi-autonomous unit, shielded from political demands. This does not mean
that there should be no close cooperation between the departments or that there should
be no accountability. On the contrary, the business model actively promotes
transparency.
Nonetheless, it is essential that the water supply department be financially separated
from the municipality and have managerial freedom to conduct its operations
according to its needs without direct political intervention in day-to-day business. The
key to the political contract to establish water supply as a quasi-autonomous unit is
the objective of providing incentives to deliver improved performance in exchange for
reduced control. The organisational structure is a crucial aspect considering that the
findings from the literature review, case study, and interviews indicate that current
prices are often set for political reasons with severely negative consequences for water
supply. For the implementation, qualified staff and highly motivated managers with
autonomy in their decisions are indispensable. Moreover, political support is essential,
because politics sets the framework for water supply and management. One of the
most frequently cited arguments against raising water tariffs is political concerns,
which could be circumvented by securing political support and establishing more
autonomous water utilities that promise improved service quality. Finally, public
participation and education are required to implement such a business model and
improve the public perception and willingness to pay by offering substantial
improvements in water supply.
All of the benefits that are likely arise from the implementation of such a business
model are urgently needed by the utilities, because they address several of the main
challenges faced in emerging markets that were identified in the literature review and
case study. Municipalities that implement such a business model are also likely to be
able to attract (more) external financing to improve water supply. Currently, most of
the external funds go to utilities in the largest cities since only they are able to provide
the lenders with the required transparency regarding their financial situation and that
are viewed as likely to repay the loans. More importantly, however, the business
model (i) allows these investments to be more successful since – at least from an
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economic perspective – they can be tailored-made to address current weaknesses (e.g.,
high NRW or low collection rates) and (ii) should enable the utility to become
financially self-sufficient.
Finally, as referenced in the opening quotation of this chapter, it became apparent
during the literature review, the expert interviews, and especially the research work in
India that to permanently improve water supply, one-time investments within the
current system are highly unlikely to work; instead, patience, persistent efforts, and
structural changes (i.e., an organisational structure and business model that allow for
long-term changes) are required. Introducing and implementing sustainable business
models for water utilities in emerging markets and ensuring public and political
support are important steps in finally breaking the vicious cycle and making water the
stimulus for growth and improvement of living conditions that it could be.
8.2. Contribution to Knowledge
This dissertation’s main objective was to research and develop a sustainable business
model for water utilities in India and other emerging markets using a market-based
approach. The conducted research succeeded in achieving the main objective as well
as all the specific research objectives and has thus contributed to knowledge in the
field of water supply by not only analysing the role and influence of business models
on the utility’s performance and the improvement of the water supply but also by
developing a suitable and adaptable business model based on the findings.
This dissertation approached the improvement of water supply in emerging markets
from an economic point of view. While this dissertation is not alone in this approach,
it further challenges the technical focus on improving water supply within the
literature and practice. It emphasises and demonstrates the importance of business
models and financial modelling to create transparency, calculate cost-covering tariffs,
and improve water supply, which is a topic that was shown to have recently gained
more recognition. It further confirms that the shift from supply-side approaches to
demand management is necessary and highlights the importance of qualified staff. In
doing so, this dissertation makes three contributions to the current knowledge.
First, this dissertation identifies and addresses the gap in the literature concerning the
importance of business models for water utilities. This was achieved by linking the
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findings concerning specific economic aspects of water supply in the literature as well
as in the conducted case study and expert interviews and using them as the basis for
deciding how to design an appropriate and sustainable business model for water
utilities in emerging markets. The research added to the current body of knowledge by
not only emphasising but also clearly demonstrating the importance of business
models and cost-covering tariffs as prerequisites for financing and improving water
supply in emerging markets on a larger scale.
Second, this dissertation demonstrates that a financial model as developed for this
dissertation is of the utmost importance for water utilities in emerging markets
because it enables the utility to assess their financial situation, create transparency,
identify current weaknesses and, among other things, perform financial forecasts and
calculate cost-covering tariffs. To the knowledge of the author, such a comprehensive
yet easily adaptable model based on Microsoft Excel that was specifically designed in
collaboration with a local municipality and university for urban water utilities in
emerging markets does not exist elsewhere.
Third, the developed business model itself can be seen a contribution to the existing
knowledge since to the author’s knowledge it represents the first business model
designed particularly for water utilities in emerging markets that includes a financial
model and is based on a business model canvas. The business model is not simply a
guideline with rigid rules but is flexible and adaptable to local realities. Among other
things, the developed business model creates a guideline, transparency, and
accountability and enables the utility to optimise their revenue and cost structure to
become self-sufficient with suitable cost-recovering tariffs and amended O&M. The
business model thereby addresses one of the main challenges that currently prevents
the widespread improvement of water supply in emerging markets despite significant
investments and a myriad of policies aimed to expand and improve water supply.
8.3. Limitations
Although this dissertation has achieved its overall goal of developing a sustainable
business model for water utilities in emerging markets its findings come with a few
caveats. The case study and the interviews focused on Tiruvannamalai and the state of
Tamil Nadu in India. India is the only emerging market that was analysed in detail.
Consequently, a direct statistical generalisation of the results is not possible.
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However, as was addressed in Subchapters 1.1 and 7.1, most of the results are almost
certainly still transferable since the underlying economic principles as well as the
water supply challenges faced are nearly the same in most emerging markets.
Moreover, data triangulation was used to further increase the data validity and
reliability and the developed business model (in the form of a business model canvas)
allows for the adaptation of each business model segment without affecting the other
segments, which further increases the transferability of the results.
Due to the time required for the annual reports to be successfully audited (roughly two
years), the last audited accounts that could be incorporated into the financial model
before the research project WaLUE ended in 2018 were the audited annual accounts
for the fiscal year 2015/2016. However, since eight audited accounts were analysed
for this dissertation, the amount of data was sufficient for the conducted analysis.
Furthermore, since the data from the audited accounts generally did not deviate
unexpectedly unless the tariffs were changed or a larger than usual percentage of the
claims were written off, it seems unlikely that the audited accounts for the current
years would deviate significantly from the forecasts, especially since no structural
changes were made to the system to the author’s knowledge as of August 2019.
Finally, during the work for this dissertation, it became apparent that the utility’s
organisational structure and its staff and stakeholder participation are crucial for the
successful implementation of a sustainable business model. Since neither the
implementation of the developed business model nor any of the related aspects was
directly within the focus of this research, this does not affect any of the results.
Nevertheless, the main insights into these aspects that were gained during the research
conducted for this dissertation were included in this dissertation (see Subchapters
7.2.6, 7.2.7, and 7.2.8) since these aspects are certainly important topics for future
research, which could affect the transferability and practical implications of the
results.
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8.4. Transferability and Theoretical and Practical Implications
Transferability
As previously discussed (see Subchapter 1.1), the basic underlying economic
principles for water supply – namely the recognition of the economic value of water
or the reduction of demand and water wastage once cost-covering volumetric tariffs
are introduced – are nearly universal. Additionally, achieving a sustainable water
supply involves very similar challenges within emerging markets and developing
countries. For example, this was concluded in a comparative case study of countries
such as Brazil, Ecuador, and Malawi (Kayser et al., 2015), and while this is rather
anecdotal evidence, the findings and results of this dissertation coincide with the
author’s and his research colleagues’ experiences and findings from water and
wastewater research projects in numerous countries including South Africa (Rudolph,
2016b), Iran (Rudolph et al., 2014), and Vietnam (Rudolph and Kreuter, 2014;
Rudolph et al., 2015; Rudolph et al., 2016).
This suggests that most the results are transferable, especially since the developed
business model is easily adaptable to local conditions (See Chapter 7). The developed
business model has numerous theoretical and practical implications, especially if its
results are transferrable.
Theoretical Implications
This dissertation built on the knowledge of numerous scholars who have studied and
analysed various economic aspects of water supply such as tariff structures, the price
elasticity of water, and the economics of water demand. Several of this dissertation’s
results align with existing research, particularly from recent publications. For
example, this is true of the identified need to treat water as a social and an economic
good and of the need to focus more on demand management instead of supply-side
approaches to improve water supply.
This dissertation expanded the existing knowledge by linking previous findings about
specific economic aspects of water supply to construct a theoretical framework for the
development of business models for water utilities in emerging markets. This thesis
then used the framework and combined it with the author’s empirical research to
develop a sustainable business model. The development of the sustainable and
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adaptable business model (including the financial model), which is based on the
findings from the literature review, a comprehensive case study, and expert
interviews, further added to the existing knowledge since it represents an approach
with new focal points to optimise water supply in emerging markets.
By emphasising and demonstrating the importance of business models for water
utilities within this dissertation, the author highlighted a previously somewhat
underappreciated aspect linked to improving water supply. Additionally, the
interviews and case study revealed slightly diverging perspectives compared to the
reviewed literature since they more strongly emphasised the significance of business
models, transparency, the utilities’ organisational structure, and qualified staff with
low fluctuation rates.
None of the dissertation’s results directly contradict previous research results.
However, the findings do deviate from older research that only proposed technical
solutions to solve the growing water crisis since this research identified the utilities’
business models as a prerequisite for any sustainable improvements of water supply in
emerging markets.
Before any recommendations for further research can be derived from the theoretical
implications, the practical implications also have to be considered.
Practical Implications
If you say current business models, then I would say a little provocatively:
currently there are no business models here (Schneider, M., personal interview,
25.10.2018).
By using exaggeration, this quote quite aptly emphasises the widespread lack of
adequately designed and implement business models despite their proven importance
in ensuring a sustainable water supply. Thus, implementing a business model as
proposed in this dissertation could have considerable practical implications for all the
stakeholders in the water supply sector.
First of all, the water utilities themselves are very likely to benefit if they successfully
implement the business model including the financial model, even if they only
adopted parts of it. The specific benefits include enabling the utility to recover their
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full supply costs by optimising their cost and revenue structure, improving customer
relationships, and realising and addressing underlying problems such as insufficient
O&M and high employee turnover. As part of the business model, the financial model
creates transparency, which in turn enables the utility to evaluate whether the
available data it relies upon (e.g., audited accounts) are robust and consistent and to
assess their cost and revenue structure and identify current weaknesses (e.g., low
collection rates). The financial model thus enables the utility to overcome the current
information vacuum by employing a data-based approach for financial forecasts,
calculating cost-covering tariffs, or conducting different scenario analyses (e.g., the
specific effects of collection rates on cost recovery). Finally, as previously mentioned,
a bankable business model with transparent finances enables the utility to pass the
banks’ as well as institutional due diligence and become eligible for loans and grants.
The final WaLUE workshop in Chennai in September 2018 deserves special mention
with regard to the potential practical implications. The workshop focused on the
economic aspects, the sustainable business model, and water losses. The workshop
was supported and attended by the commissioner of municipal administration (CMA),
Mr Prakash, at that time in charge of all the municipalities in the state of Tamil Nadu.
As per Mr Prakash’s request, 54 leaders from municipal water utilities attended the
workshop to disseminate and utilise the findings. Moreover, the workshop was
attended by high-ranking officials from the Tamil Nadu Urban Development Fund
(TNUDF) 66 as well as participants from the GIZ, which accompanied the WaLUE
project throughout its entire duration. Due to the close and successful cooperation
with the Indian project partners, the international contacts and interfaces were
strengthened, and cooperation beyond the duration of the project is intended on both
sides.
The interest of the government and/or federal states in suitable solutions to improve
water supply is understandable because it would also benefit them since it would
translate into fewer subsidies required, reduced illness due to poor water quality, and
increased contentment in the population. Moreover, due to the increased transparency
created by the financial model, new policies tailored to the current shortcomings could

66

Tamil Nadu Urban Development Fund (TNUDF) was established in 1996 for development of urban
infrastructure in the state of Tamil Nadu (see http://tnuifsl.com/tnudf.asp.).
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be introduced instead of more general programmes to improve water supply that, as
the past has shown, have often been unable to achieve the desired results.
In a similar vein, banks and donor organisations are likely to appreciate the increased
transparency, because it will allow them to more easily assess the financial state of the
utility and the potential outcomes of their investments and to identify specific areas
that could benefit the most from investment from an economic point of view. As
stated in Subchapter 7.2.3, most donor bank investments currently go to very few
utilities in larger cities since they are the only ones able to meet the banks’ due
diligence requirements.
Finally, the customers are likely to benefit from the implementation of the developed
business model. This is particularly true of the poor, who suffer the most from
unreliable and unsafe water supply since they cannot afford any coping mechanisms
such as storage tanks or water disinfection measures, while most of the subsidies are
received by the middle and upper classes. Improved water supply for the customers
means more a reliable supply of better quality water and thus reduced coping costs,
opportunity costs, and potential health improvements, as was shown and discussed in
Subchapters 2.6 and 3.5.
With these theoretical and practical implications in mind, there are a few areas and
aspects linked to the findings of this dissertation and their potential implications that
would benefit from further research.
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8.5. Recommendations for Further Research
Although thorough research has been conducted for this dissertation, there are related
areas of study that could benefit this work. The author has four recommendations for
further research that would build on the findings of this dissertation and explore
promising areas of research:
1. Based on the developed business model, detailed studies on how such a model
could be replicated in India and other emerging markets would enhance the
probability of seeing the results of this dissertation adopted in practice and
with each replication, the business model could be improved and verified
further. For this research, a detailed analysis of turnaround management of
utilities may be beneficial.
2. Since suitable leadership and motivated staff are key factors for the success of
a water utility’s turnaround and long-term performance, as was discussed in
Chapter 6 and Subchapter 7.2.6, assessing and analysing the importance of
qualified and motivated staff and/or the effects of low and high turnover rates
for water utilities is likely an important area of research.
3. In a similar vein, a relatively narrow yet important research question was
identified in Subchapter 7.2.7: What is the optimal organisational structure to
ensure the implementation and success of the business model as proposed in
this dissertation?
4. Finally, it would be interesting to analyse if there is a difference in the
perceptions of local and international experts when assessing India’s water
supply performance as the conducted expert interviews seem to indicate, and if
so, to identify the consequences of this difference.
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Navigation

Brief Description:

Distribution of revenues for every 100 INR earned
Calculation of effects for different scenarios
Calculation of an average household

Revenue Info: 100 INR distribution
Scenarios
Household Average

Brief Description

Basic assumptions to set up the model
Current tariff rates and future increases
Calculation of Revenue
Calculation of potential loans (future)
Calculation of potential investments (future)
Detallied overview of water meter installation investment costs
Calculation of monitoring and water loss costs
Calculation of Expenditures
Summary of results
Visualisation of results
Detailed overview of WSD tax and water service charge revenues + collection rates
List of measures to achieve cost recovery
Calculation of key performance indicators
Distribution of expenditures for every 100 INR spent

Sheet

BMBF Research Project WaLUE

Tiruvannamalai Water Supply and Drainage Fund
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Tariff Rates
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Water Meter Install
WLR
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Results
Graphs
WSD Tax vs. Charges
CostRecovery
KPI
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Revenue Info
Scenarios
Household
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Basic Assumptions
Tariff Rates
Revenue
Loans
Investments
Water Meter Installation
Water Loss Reduction & Monitoring (WLR)
Expenditures
Results
Graphs
Overview Taxes, Charges & Coll. Rate
Road to Cost Recovery
Key Performance Indicators
Consumer Info: 100 INR distribution

Project Information and Navigation

AAAA
AAAA
AAAA

=
=
=

Input/Interaction
Output/Calculation
Inactive Cell

Used Cell Caption for User Guidance
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Periods
Fiscal year
Project phases
Inflation Index

Preview of resultant time line

Input sheet currency
Outcome sheet currency
Inflation rate
Operative days of plant

Economic and technical assumptions

Number of periods
Start of fiscal year
Starting year of financial model
Start of project phase II: Current
Start of project phase III: Forecast
Start of project phase IV:

Forecast-related assumptions

Project name
Brief project description
Project phase I
Project phase II
Project phase III
Project phase IV

Project information

Basic assumptions to set up the model

Basic Assumptions

Brief Description:

#

#
y

%/a
#

#
mth
y
y
y
y

0

INR
INR
4.80%
365

13
April
2010
2018
2019

Past
Current
Forecast

1
2010/11
Past
0.687

2
2011/12
Past
0.720

3
2012/13
Past
0.755

4
2013/14
Past
0.791

Source: Trading Economics Estimation

Tiruvannamalai Water Supply and Drainage Fund
BMBF Research Project WaLUE

File: WALUE Financial Model_V.1.13.04.xlsm

5
2014/15
Past
0.829

6
2015/16
Past
0.869

Version: 1.13.04

7
2016/17
Past
0.910

8
2017/18
Past
0.954

9
2018/19
Current
1.000

10
2019/20
Forecast
1.048

11
2020/21
Forecast
1.098

12
2021/22
Forecast
1.151

13
2022/23
Forecast
1.206
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Period
Water Service Charges (lumpsum per household)
Households
INR/mth
Businesses
INR/mth
Initial Connection Fee (lumpsum per new household)
Households
INR
Businesses
INR
Water Connection charges (average prices in case of road cutting)
Cement Road (dependant on amount of work)
ø INR
Bitumen (dependant on amount of work)
ø INR
Dirt road (dependant on amount of work)
ø INR

Potential future tariff rate increase

Water Service Charges (lumpsum per household)
Households
INR/mth
Businesses
INR/mth
Initial Connection Fee (lumpsum per new household)
Households
INR
Businesses
INR
Water Connection charges (average prices in case of road cutting)
Cement Road (dependant on amount of work)
ø INR
Bitumen (dependant on amount of work)
ø INR
Dirt road (dependant on amount of work)
ø INR

Tariff structure since 2015/2016 (Rates used for model)

Water Service Charges (lumpsum per household)
Households
INR/mth
Businesses
INR/mth
Initial Connection Fee (lumpsum per new household)
Households
INR
Businesses
INR
Water Connection charges (average prices in case of road cutting)
Cement Road (dependant on amount of work)
ø INR
Bitumen (dependant on amount of work)
ø INR
Dirt road (dependant on amount of work)
ø INR

Tariff structure until 2014/2015

Current tariff rates and future increases

Tariff Rates

Brief Description:

=
=
=
=
=

5,000
9,000
2,250
2,475
1,155

100
250
=
=

=
=
=

2,250
2,475
1,155
2019/20

=
=

5,000
9,000

=
=
=

2,250
2,475
1,155

=
=

=
=

3,000
7,000

100
250

=
=

50
150

ø EUR
ø EUR
ø EUR

EUR
EUR

EUR/m
EUR/m

ø EUR
ø EUR
ø EUR

EUR
EUR

EUR/m
EUR/m

ø EUR
ø EUR
ø EUR

EUR
EUR

EUR/m
EUR/m

28.13
30.94
14.44

62.50
112.50

1.25
3.13

28.13
30.94
14.44

62.50
112.50

1.25
3.13

28.13
30.94
14.44

37.50
87.50

0.63
1.88

File: WALUE Financial Model_V.1.13.04.xlsm

Model forecasts historical income from connection charges adapted to expected newly connected households per period

Rate for businesses not connected with model's calculations for the lack of input data regarding connected businesses

Rate for businesses not connected with model's calculations for the lack of input data regarding connected businesses

Model forecasts historical income from connection charges adapted to expected newly connected households per period

Rate for businesses not connected with model's calculations for the lack of input data regarding connected businesses

Rate for businesses not connected with model's calculations for the lack of input data regarding connected businesses

Model forecasts historical income from connection charges adapted to expected newly connected households per period

Rate for businesses not connected with model's calculations for the lack of input data regarding connected businesses

Rate for businesses not connected with model's calculations for the lack of input data regarding connected businesses

Version: 1.13.04

263

Resulting Annual Tariff structure (INR)

Water Service Charges (lumpsum per household)
Households
Businesses
Initial Connection Fee (lumpsum per new household)
Households
Businesses
Water Connection charges (average prices in case of road cutting)
Cement Road (dependant on amount of work)
Bitumen (dependant on amount of work)
Dirt road (dependant on amount of work)

Periods
Fiscal year
Project phases

Resulting Annual Tariff structure (EUR)

Water Service Charges (lumpsum per household)
Households
Businesses
Initial Connection Fee (lumpsum per new household)
Households
Businesses
Water Connection charges (average prices in case of road cutting)
Cement Road (dependant on amount of work)
Bitumen (dependant on amount of work)
Dirt road (dependant on amount of work)

Periods
Fiscal year
Project phases

7.50
22.50
37.50
87.50
28.13
30.94
14.44

7.50
22.50
37.50
87.50
28.13
30.94
14.44

EUR
EUR
ø EUR
ø EUR
ø EUR

2
2011/12
Past

EUR/a
EUR/a

1
2010/11
Past

2250
2475
1155

2250
2475
1155

ø INR
ø INR
ø INR

#
y

3000
7000

3000
7000

INR
INR

2
2011/12
Past
600
1800

1
2010/11
Past
600
1800

0

0

INR/a
INR/a

#
y

28.13
30.94
14.44

37.50
87.50

7.50
22.50

3
2012/13
Past

2250
2475
1155

3000
7000

600
1800

3
2012/13
Past

28.13
30.94
14.44

37.50
87.50

7.50
22.50

4
2013/14
Past

2250
2475
1155

3000
7000

600
1800

4
2013/14
Past

28.13
30.94
14.44

37.50
87.50

7.50
22.50

5
2014/15
Past

2250
2475
1155

3000
7000

600
1800

5
2014/15
Past

28.13
30.94
14.44

62.50
112.50

15.00
37.50

6
2015/16
Past

2250
2475
1155

5000
9000

1200
3000

6
2015/16
Past

28.13
30.94
14.44

62.50
112.50

15.00
37.50

7
2016/17
Past

2250
2475
1155

5000
9000

1200
3000

7
2016/17
Past

28.13
30.94
14.44

62.50
112.50

15.00
37.50

8
2017/18
Past

2250
2475
1155

5000
9000

1200
3000

8
2017/18
Past

28.13
30.94
14.44

62.50
112.50

15.00
37.50

9
2018/19
Current

2250
2475
1155

5000
9000

1200
3000

9
2018/19
Current

28.13
30.94
14.44

62.50
112.50

15.00
37.50

10
2019/20
Forecast

2250
2475
1155

5000
9000

1200
3000

10
2019/20
Forecast

28.13
30.94
14.44

62.50
112.50

15.00
37.50

11
2020/21
Forecast

2250
2475
1155

5000
9000

1200
3000

11
2020/21
Forecast

28.13
30.94
14.44

62.50
112.50

15.00
37.50

12
2021/22
Forecast

2250
2475
1155

5000
9000

1200
3000

12
2021/22
Forecast

28.13
30.94
14.44

62.50
112.50

15.00
37.50

13
2022/23
Forecast

2250
2475
1155

5000
9000

1200
3000

13
2022/23
Forecast
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Revenue

Calculation of Revenue
#
y

INR/a
INR/a
INR
INR/a

Total Revenue from new water connections
Revenue from initial fee for new water connections
Initial connection fee (lumpsum per household)
Water supply connection charges (effort-dependant)

Charges for Water Supply through Lorries

Charges for Water Supply through Lorries

Revenue from new water connections

INR/a

INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
%
%
%

Charge rate annual (lumpsum per household)
Total demand (excl. Gov. Buildings & wayside villages)
Unpaid arrears
Current
Total collection (excl. Gov. Buildings & wayside villages)
Unpaid arrears
Current
Collection Rate
Unpaid arrears
Current

Water Service Charges

INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
%
%
%

Total demand
Unpaid arrears
Current
Total collection
Unpaid arrears
Current
Collection Rate
Unpaid arrears
Current

Water Supply & Drainage Tax

Estimated Physical Loss rate
%
Daily water supply assumptions
Production capacity per day
m³/d
Water actually produced per day
m³/d
Physical losses per day
m³/d
Available for consumption per day
m³/d
Annual water supply assumptions
Production capacity per year
m³/a
Water actually produced per year
m³/a
Physical losses per year
m³/a
Available for consumption per year
m³/a
Number of households receiving bill (Water Service Charges)
#
Newly connected households per period
#
Increase Rate
%
Number of households liable to WSD Tax (more than connected households)
#
Newly liable households per period
#
Increase Rate
%

Water supply assumptions

Periods
Fiscal year
Project phases

Brief Description:
0

2
2011/12
Past

3
2012/13
Past

4
2013/14
Past

8,030,000
6,734,250
2,020,275
4,713,975
15,331
227
1.50%
28,067
415
1.50%

8,030,000
6,734,250
2,020,275
4,713,975
15,104

32,330

843,981
702,000
3,000
141,981

600
29,453,418
20,057,414
9,396,004
5,919,302
2,491,303
3,427,999
20.10%
12.42%
36.48%

25,162,209
14,267,994
10,894,215
8,888,955
2,695,756
6,193,199
35.33%
18.89%
56.85%

16,800

704,276
593,000
3,000
111,276

600
33,050,420
23,534,116
9,516,304
8,995,071
4,566,672
4,428,399
27.22%
19.40%
46.53%

27,566,624
16,346,299
11,220,325
13,340,726
5,716,137
7,624,589
48.39%
34.97%
67.95%

22,000
18,450
5,535
12,915

22,000
18,450
5,535
12,915

27,652

30.00%

30.00%

8,030,000
6,734,250
2,020,275
4,713,975
17,181
1,620
10.41%
29,025
537
1.89%

22,000
18,450
5,535
12,915

30.00%

8,030,000
6,734,250
2,020,275
4,713,975
17,439
258
1.50%
29,460
435
1.50%

22,000
18,450
5,535
12,915

30.00%

8,030,000
6,734,250
2,020,275
4,713,975
17,700
262
1.50%
29,902
442
1.50%

22,000
18,450
5,535
12,915

30.00%

6
2015/16
Past

8,030,000
6,734,250
2,020,275
4,713,975
17,966
266
1.50%
30,351
449
1.50%

22,000
18,450
5,535
12,915

30.00%

7
2016/17
Past

45,650

1,778,750
1,535,000
3,000
243,750

600
33,784,353
24,055,349
9,729,004
13,529,161
7,987,131
5,542,030
40.05%
33.20%
56.96%

25,588,529
14,225,898
11,362,631
12,950,677
4,075,105
8,875,572
50.61%
28.65%
78.11%

31,800

3,050,630
2,761,000
3,000
289,630

600
35,363,204
24,575,224
10,787,980
9,063,613
4,234,883
4,828,730
25.63%
17.23%
44.76%

22,813,938
10,811,532
12,002,406
11,623,450
3,141,766
8,481,684
50.95%
29.06%
70.67%

17,650

2,471,195
2,268,000
3,000
203,195

600
37,407,460
26,060,901
11,346,559
8,136,189
2,730,089
5,406,100
21.75%
10.48%
47.65%

23,819,780
11,319,810
12,499,970
11,305,914
2,266,157
9,039,757
47.46%
20.02%
72.32%

15,400

2,328,460
2,125,000
5,000
203,460

1,200
51,886,055
29,299,771
22,586,284
15,413,489
4,971,617
10,441,872
29.71%
16.97%
46.23%

25,330,781
12,513,865
12,816,916
10,457,975
1,924,490
8,533,485
41.29%
15.38%
66.58%

25,460

1,534,034
1,327,522
5,000
206,512

1,200
40,223,477
18,664,517
21,558,960
13,913,616
3,584,395
10,329,221
34.59%
19.20%
47.91%

20,620,198
7,611,028
13,009,170
11,240,201
1,998,372
9,241,829
54.51%
26.26%
71.04%

Difference between Audited Accounts and Audited Demand/Collection Balance

8,030,000
6,734,250
2,020,275
4,713,975
15,561
230
1.50%
28,488
421
1.50%

22,000
18,450
5,535
12,915

30.00%

5
2014/15
Past

File: WALUE Financial Model_V.1.13.04.xlsm

Based on KIT presentation for Zone 5 (Final Workshop 2017)

1
2010/11
Past

25,460

1,557,045
1,347,435
5,000
209,610

1,200
41,114,552
19,232,208
21,882,345
14,177,576
3,693,417
10,484,159
34.48%
19.20%
47.91%

20,060,978
6,856,671
13,204,307
11,180,762
1,800,306
9,380,457
55.73%
26.26%
71.04%

8,030,000
6,734,250
2,020,275
4,713,975
18,235
269
1.50%
30,806
455
1.50%

22,000
18,450
5,535
12,915

30.00%

8
2017/18
Past

Version: 1.13.04

25,460

1,580,400
1,367,647
5,000
212,754

1,200
41,901,202
19,690,623
22,210,580
14,422,874
3,781,452
10,641,421
34.42%
19.20%
47.91%

19,893,708
6,491,336
13,402,372
11,225,546
1,704,383
9,521,164
56.43%
26.26%
71.04%

8,030,000
6,734,250
2,020,275
4,713,975
18,509
274
1.50%
31,268
462
1.50%

22,000
18,450
5,535
12,915

30.00%

9
2018/19
Current

25,460

1,604,106
1,388,161
5,000
215,945

1,200
42,630,083
20,086,345
22,543,738
14,658,491
3,857,448
10,801,043
34.39%
19.20%
47.91%

19,939,735
6,336,327
13,603,407
11,327,664
1,663,683
9,663,981
56.81%
26.26%
71.04%

8,030,000
6,734,250
2,020,275
4,713,975
18,786
278
1.50%
31,737
469
1.50%

22,000
18,450
5,535
12,915

30.00%

10
2019/20
Forecast

25,460

1,628,168
1,408,984
5,000
219,184

1,200
43,328,809
20,446,915
22,881,895
14,889,751
3,926,693
10,963,058
34.36%
19.20%
47.91%

20,102,784
6,295,326
13,807,459
11,461,858
1,652,917
9,808,941
57.02%
26.26%
71.04%

8,030,000
6,734,250
2,020,275
4,713,975
19,068
282
1.50%
32,213
476
1.50%

22,000
18,450
5,535
12,915

30.00%

11
2020/21
Forecast

25,460

1,652,590
1,430,118
5,000
222,472

1,200
44,013,750
20,788,627
23,225,123
15,119,821
3,992,317
11,127,504
34.35%
19.20%
47.91%

20,330,989
6,316,418
14,014,570
11,614,530
1,658,456
9,956,075
57.13%
26.26%
71.04%

8,030,000
6,734,250
2,020,275
4,713,975
19,354
286
1.50%
32,696
483
1.50%

22,000
18,450
5,535
12,915

30.00%

12
2021/22
Forecast

25,460

1,677,379
1,451,570
5,000
225,809

1,200
44,694,632
21,121,132
23,573,500
15,350,589
4,056,172
11,294,417
34.35%
19.20%
47.91%

20,596,421
6,371,631
14,224,789
11,778,368
1,672,953
10,105,416
57.19%
26.26%
71.04%

8,030,000
6,734,250
2,020,275
4,713,975
19,645
290
1.50%
33,187
490
1.50%

22,000
18,450
5,535
12,915

30.00%

13
2022/23
Forecast
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INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

Total Revenue
Water Supply & Drainage Tax
Water Service Charges
Total Revenue from new water connections
Charges for Water Supply through Lorries
Other Revenue

Total Revenue

INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

Other Revenue

Other Revenue
Other Income (1045)
Miscellaneous Recoveries (1066)
Interest from Investments (1067)
Interest from banks (1068)
Project Overhead Appropriation Expenses (1069)

18,126,463
8,888,955
5,919,302
843,981
32,330
2,441,895

2,441,895
4,297
6,794
0
383,528
2,047,276

24,106,334
13,340,726
8,995,071
704,276
16,800
1,049,461

1,049,461
0
5,136
0
537,569
506,756

28,938,759
12,950,677
13,529,161
1,778,750
45,650
634,521

634,521
848
370
0
200,294
433,009

25,097,680
11,623,450
9,063,613
3,050,630
31,800
1,328,187

1,328,187
0
3,499
0
342,271
982,417

22,694,399
11,305,914
8,136,189
2,471,195
17,650
763,451

763,451
0
0
0
406,524
356,927

31,328,781
10,457,975
15,413,489
2,328,460
15,400
3,113,457

3,113,457
483,622
0
611,670
729,177
1,288,988

28,091,127
11,240,201
13,913,616
1,534,034
25,460
1,377,815

1,377,815
96,894
1,801
122,334
443,167
713,619

28,318,658
11,180,762
14,177,576
1,557,045
25,460
1,377,815

1,377,815
96,894
1,801
122,334
443,167
713,619

28,632,095
11,225,546
14,422,874
1,580,400
25,460
1,377,815

1,377,815
96,894
1,801
122,334
443,167
713,619

28,993,536
11,327,664
14,658,491
1,604,106
25,460
1,377,815

1,377,815
96,894
1,801
122,334
443,167
713,619

29,383,053
11,461,858
14,889,751
1,628,168
25,460
1,377,815

1,377,815
96,894
1,801
122,334
443,167
713,619

29,790,217
11,614,530
15,119,821
1,652,590
25,460
1,377,815

1,377,815
96,894
1,801
122,334
443,167
713,619

30,209,612
11,778,368
15,350,589
1,677,379
25,460
1,377,815

1,377,815
96,894
1,801
122,334
443,167
713,619
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Loans

Calculation of potential loans (future)

Loan 3 (LLD0001639)
Loan type
Amount borrowed
Interest rate
Mode for disbursement and repayment
First disbursement
Disbursement installments
Last disbursement
First repayment
Repayment installments
Last repayment
Nature of grace period (if any)
Annuity

Loan 2 (LLD0001621)
Loan type
Amount borrowed
Interest rate annually
Mode for disbursement and repayment
First disbursement
Disbursement installments
Last disbursement
First repayment
Repayment installments
Last repayment
Nature of grace period (if any)
Annuity

Loan 1 (LLD0001194)
Loan type
Amount borrowed
Interest rate annually
Mode for disbursement and repayment
First disbursement
Disbursement installments
Last disbursement
First repayment
Repayment installments
Last repayment
Nature of grace period (if any)
Annuity

Loan specifications

Periods
Fiscal year
Project phases

Brief Description:

INR/a

mm/yyyy
#
mm/yyyy
mm/yyyy
#
mm/yyyy

INR
%

INR/a

mm/yyyy
#
mm/yyyy
mm/yyyy
#
mm/yyyy

INR
%

INR/a

mm/yyyy
#
mm/yyyy
mm/yyyy
#
mm/yyyy

INR
%/a

#
y

Annuity
12,500,000
8.59%
Semi-Annually
12
1
12
12
30
6
Only Interest
1,497,980

Annuity
20,000,000
8.59%
Semi-Annually
8
1
8
8
30
2
Only Interest
2,396,768

Annuity
1,440,432
8.75%
Semi-Annually
5
1
5
5
30
11
Only Interest
174,269

0

2032

2012
2017

2012

2032

2012
2017

2012

2025

2006
2011

2006

1
2010/11
Past

2
2011/12
Past

0

2

4

6

8

10

12

14

16

2010/11

3
2012/13
Past

0.1
0.0
2011/12

5.0

0.1
2013/14

10.4

6
2015/16
Past

7
2016/17
Past

8
2017/18
Past

Principal

0.1
2015/16

10.6

Interest
126,038
124,983
4,953,654
10,432,412
10,600,545
10,594,847
10,588,640
10,567,301
10,343,437
9,963,433
9,541,829
9,082,574
8,582,303

0.1
2014/15

10.6

2017/18

1.8

10.6

0
49,286
53,693
58,494
63,724
69,422
75,629
1,782,840
4,175,874
4,721,888
5,143,491
5,602,747
6,103,018

Principal

Interest

0.1
2016/17

10.6

2020/21

5.1

9.5

9
2018/19
Current

2019/20

4.7

Residual Loan
1,440,432
1,391,146
81,337,453
121,278,960
121,215,236
121,145,815
121,070,186
119,287,346
115,111,472
110,389,584
105,246,092
99,643,345
93,540,327

2018/19

4.2

10.3

10.0

Version: 1.13.04

Loans: Interest & Principal per year

5
2014/15
Past

Year
2010/11
2011/12
2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22
2022/23

0.1
2012/13

4
2013/14
Past

File: WALUE Financial Model_V.1.13.04.xlsm

in Millions INR

2021/22

5.6

9.1

2022/23

6.1

8.6

10
2019/20
Forecast

11
2020/21
Forecast

12
2021/22
Forecast

13
2022/23
Forecast
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Loan 7 (LLD0001746)
Loan type
Amount borrowed
Interest rate
Mode for disbursement and repayment
First disbursement
Disbursement installments
Last disbursement
First repayment
Repayment installments
Last repayment
Nature of grace period (if any)
Annuity

Loan 6 (LLD0001657)
Loan type
Amount borrowed
Interest rate
Mode for disbursement and repayment
First disbursement
Disbursement installments
Last disbursement
First repayment
Repayment installments
Last repayment
Nature of grace period (if any)
Annuity

Loan 5 (LLD0001677)
Loan type
Amount borrowed
Interest rate
Mode for disbursement and repayment
First disbursement
Disbursement installments
Last disbursement
First repayment
Repayment installments
Last repayment
Nature of grace period (if any)
Annuity

Loan 4 (LLD0001640)
Loan type
Amount borrowed
Interest rate
Mode for disbursement and repayment
First disbursement
Disbursement installments
Last disbursement
First repayment
Repayment installments
Last repayment
Nature of grace period (if any)
Annuity

INR/a

mm/yyyy
#
mm/yyyy
mm/yyyy
#
mm/yyyy

INR
%

INR/a

mm/yyyy
#
mm/yyyy
mm/yyyy
#
mm/yyyy

INR
%

INR/a

mm/yyyy
#
mm/yyyy
mm/yyyy
#
mm/yyyy

INR
%

INR/a

mm/yyyy
#
mm/yyyy
mm/yyyy
#
mm/yyyy

INR
%

Annuity
10,000,000
8.85%
Semi-Annually
1
1
1
1
30
7
Only Interest
1,217,019

Annuity
30,000,000
8.85%
Semi-Annually
3
1
3
3
30
9
Only Interest
3,651,057

Annuity
30,000,000
8.85%
Semi-Annually
8
1
8
8
30
2
Only Interest
3,651,057

Annuity
17,500,000
8.59%
Semi-Annually
1
1
1
1
30
7
Only Interest
2,097,172

2033

2014
2019

2014

2032

2013
2018

2013

2033

2013
2018

2013

2032

2013
2018

2013
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INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

Borrowing
Loan 1 (LLD0001194)
Loan 2 (LLD0001621)
Loan 3 (LLD0001639)
Loan 4 (LLD0001640)
Loan 5 (LLD0001677)
Loan 6 (LLD0001657)
Loan 7 (LLD0001746)

Interest
Loan 1 (LLD0001194)
Loan 2 (LLD0001621)
Loan 3 (LLD0001639)
Loan 4 (LLD0001640)
Loan 5 (LLD0001677)
Loan 6 (LLD0001657)
Loan 7 (LLD0001746)

Principal
Loan 1 (LLD0001194)
Loan 2 (LLD0001621)
Loan 3 (LLD0001639)
Loan 4 (LLD0001640)
Loan 5 (LLD0001677)
Loan 6 (LLD0001657)
Loan 7 (LLD0001746)

Residual book value
Loan 1 (LLD0001194)
Loan 2 (LLD0001621)
Loan 3 (LLD0001639)
Loan 4 (LLD0001640)
Loan 5 (LLD0001677)
Loan 6 (LLD0001657)
Loan 7 (LLD0001746)

1,440,432
1,440,432
0
0
0
0
0
0

0
0
0
0
0
0
0
0

126,038
126,038
0
0
0
0
0
0

0
0
0
0
0
0
0
0

1,440,432
1,440,432
0
0
0
0
0
0

1,391,146
1,391,146
0
0
0
0
0
0

81,337,453
1,337,453
20,000,000
12,500,000
17,500,000
0
30,000,000
0

121,278,960
1,278,960
20,000,000
12,500,000
17,500,000
30,000,000
30,000,000
10,000,000

121,215,236
1,215,236
20,000,000
12,500,000
17,500,000
30,000,000
30,000,000
10,000,000

121,145,815
1,145,815
20,000,000
12,500,000
17,500,000
30,000,000
30,000,000
10,000,000

121,070,186
1,070,186
20,000,000
12,500,000
17,500,000
30,000,000
30,000,000
10,000,000

1,391,146
1,391,146
0
0
0
0
0
0

49,286
49,286
0
0
0
0
0
0
81,337,453
1,337,453
20,000,000
12,500,000
17,500,000
0
30,000,000
0

53,693
53,693
0
0
0
0
0
0
121,278,960
1,278,960
20,000,000
12,500,000
17,500,000
30,000,000
30,000,000
10,000,000

58,494
58,494
0
0
0
0
0
0
121,215,236
1,215,236
20,000,000
12,500,000
17,500,000
30,000,000
30,000,000
10,000,000

63,724
63,724
0
0
0
0
0
0
121,145,815
1,145,815
20,000,000
12,500,000
17,500,000
30,000,000
30,000,000
10,000,000

69,422
69,422
0
0
0
0
0
0
121,070,186
1,070,186
20,000,000
12,500,000
17,500,000
30,000,000
30,000,000
10,000,000

75,629
75,629
0
0
0
0
0
0

119,287,346
987,795
19,306,655
12,287,885
17,203,039
30,000,000
29,501,972
10,000,000

1,782,840
82,391
693,345
212,115
296,961
0
498,028
0

0
80,000,000
40,000,000
0
0
0
0
0
0
0
0
0
0
0
0
20,000,000
0
0
0
0
0
0
12,500,000
0
0
0
0
0
0
17,500,000
0
0
0
0
0
0
0
30,000,000
0
0
0
0
0
30,000,000
0
0
0
0
0
0
0
10,000,000
0
0
0
0
First year of loans has additional interest costs according to loan register that are added by hand (see formula)
124,983
4,953,654
10,432,412
10,600,545
10,594,847
10,588,640
10,567,301
124,983
120,576
115,775
110,545
104,847
98,640
91,878
0
1,859,205
1,718,000
1,718,000
1,718,000
1,718,000
1,703,423
0
566,293
1,073,750
1,073,750
1,073,750
1,073,750
1,073,750
0
854,587
1,503,250
1,503,250
1,503,250
1,503,250
1,503,250
0
0
2,873,219
2,655,000
2,655,000
2,655,000
2,655,000
0
1,552,993
2,655,000
2,655,000
2,655,000
2,655,000
2,655,000
0
0
493,418
885,000
885,000
885,000
885,000

1,440,432
1,440,432
0
0
0
0
0
0

115,111,472
898,037
18,552,474
11,835,933
16,570,306
28,981,906
28,438,827
9,833,991

4,175,874
89,758
754,182
451,952
632,733
1,018,094
1,063,145
166,009

10,343,437
84,511
1,642,586
1,046,028
1,464,439
2,632,962
2,587,912
885,000

0
0
0
0
0
0
0
0

119,287,346
987,795
19,306,655
12,287,885
17,203,039
30,000,000
29,501,972
10,000,000

110,389,584
800,253
17,732,116
11,344,324
15,882,054
27,871,716
27,279,511
9,479,609

4,721,888
97,784
820,357
491,609
688,252
1,110,189
1,159,315
354,382

9,963,433
76,485
1,576,411
1,006,371
1,408,920
2,540,867
2,491,742
862,637

0
0
0
0
0
0
0
0

115,111,472
898,037
18,552,474
11,835,933
16,570,306
28,981,906
28,438,827
9,833,991

105,246,092
693,726
16,839,777
10,809,579
15,133,411
26,661,101
26,015,327
9,093,170

5,143,491
106,527
892,339
534,745
748,643
1,210,615
1,264,185
386,438

9,541,829
67,742
1,504,429
963,235
1,348,529
2,440,442
2,386,872
830,581

0
0
0
0
0
0
0
0

110,389,584
800,253
17,732,116
11,344,324
15,882,054
27,871,716
27,279,511
9,479,609

Interest expenses in Audited Accounts differ from Interest expenses according to the loan register. To compare see loan register values below and historical values (from audited accounts) on the sheet "expenditures" in section "Finance Expenses" .
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

Loans

Initial book value
Loan 1 (LLD0001194)
Loan 2 (LLD0001621)
Loan 3 (LLD0001639)
Loan 4 (LLD0001640)
Loan 5 (LLD0001677)
Loan 6 (LLD0001657)
Loan 7 (LLD0001746)

99,643,345
577,674
15,869,140
10,227,913
14,319,079
25,340,977
24,636,786
8,671,776

5,602,747
116,052
970,637
581,666
814,332
1,320,125
1,378,540
421,395

9,082,574
58,217
1,426,131
916,314
1,282,840
2,330,932
2,272,516
795,624

0
0
0
0
0
0
0
0

105,246,092
693,726
16,839,777
10,809,579
15,133,411
26,661,101
26,015,327
9,093,170

93,540,327
451,246
14,813,334
9,595,210
13,433,293
23,901,436
23,133,546
8,212,262

6,103,018
126,429
1,055,806
632,704
885,785
1,439,541
1,503,240
459,513

8,582,303
47,840
1,340,962
865,276
1,211,387
2,211,516
2,147,816
757,505

0
0
0
0
0
0
0
0

99,643,345
577,674
15,869,140
10,227,913
14,319,079
25,340,977
24,636,786
8,671,776
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ø
a
a
a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

Initial book value
Construction
Electrical
Mechanical

Initial investment
Construction
Electrical
Mechanical

Replacement investment
Construction
Electrical
Mechanical

Total Investment
Construction
Electrical
Mechanical

Depreciation
Construction
Electrical
Mechanical

Residual book value
Construction
Electrical
Mechanical

%

#

#
y

Economic life-time
Construction
Electrical
Mechanical

Investments

Inflation Index
Contingencies rate for investments

Basic assumptions

Periods
Fiscal year
Project phases

Calculation of potential investments (future)

Investments

Brief Description:

10.00%

0

12
10
10
15

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0.687

1
2010/11
Past

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0.720

2
2011/12
Past

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0.755

3
2012/13
Past

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0.791

4
2013/14
Past

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0.829

5
2014/15
Past
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0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0.869

6
2015/16
Past

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0.954

8
2017/18
Past

Version: 1.13.04

0.910

7
2016/17
Past

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

1.000

9
2018/19
Current

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

1.048

10
2019/20
Forecast

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

1.098

11
2020/21
Forecast

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

1.151

12
2021/22
Forecast

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

1.206

13
2022/23
Forecast
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INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

Initial investment [+cont.]
Construction
Electrical
Mechanical

Replacement investment [+cont.]
Construction
Electrical
Mechanical

Total Investment [+cont.]
Construction
Electrical
Mechanical

Depreciation [+cont.]
Construction
Electrical
Mechanical

Residual book value [+cont.]
Construction
Electrical
Mechanical

Investments [+ contingencies]

Initial book value [+cont.]
Construction
Electrical
Mechanical

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0
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Rate (INR)

Quantity (#)

Installation Labour Costs: Total
Local (low-skilled)
Local (high-skilled)
IEEM
KIT
Dorsch
SebaKMT
Wilo

Zenner WPH Water Meter Dn100 Woltmann Type with EEC Mark
Accessories & Eqipment
Dirt Box Strainers DN 100 (C.I Strainer Optional)
DN 100: Nut, Bolt & Washers(16nos)
DN 100: Flanges
DN 100 Rubber Gasket
Pulse Wire for Bulk meters Dn100

Bulk water meter Dn100: Total

Zenner WPH Water Meter Dn200 Woltmann Type with EEC Mark
Accessories & Eqipment
Dirt Box Strainers DN 200 (C.I Strainer Optional)
DN 200: Nut, Bolt & Washers (24nos)
DN 200: Flanges
DN 200 Rubber Gasket
Pulse Wire for Bulk meters Dn200

Bulk Water Meter DN 200: Total

336
1,008
190
135
40
40
0

125.75
258.40
258.40
258.40
258.40
258.40
258.40

1

18,450
1
1
2
2
1

3
3
6
6
3

16,200
1,320
2,300
200
3,000

5,150
880
1,100
118
3,000

3

33,300

931,500
248,000
683,500
45,000
525,000
31,000
82,500
176,460
99,900
76,560
48,600
3,960
13,800
1,200
9,000
29,916
18,450
11,466
5,150
880
2,200
236
3,000
251,552
42,252
104,650
49,095
34,883
10,336
10,336
0

1,389,428

Amount (INR)

Actual Investment Costs 2014/15

Domestic water meter 3/4" - 137416 ETKD-N 2,5-130-3/4" R8 R80H40V ZR 1L
1,600
155
Accessories & Eqipment
Pulse module 1/1l -133802 Impulsgeber f. Werk 8R MD 2R 1/10L Set
600
75
Data logger for pulse module 1/1l - NEW NUMBER IZM WR3 ZR 3x1L multilog (like 128821 IZM
7,000
WR3 ZR 3x10L multilog but
75 with 1L)
Brass Connectors / (2 Nuts + 2 Nipples+ Washers)
200
155
Protection Box for Data Logger (Item 3)
1,100
75

Domestic Water Meters Total

Total Investment Costs

Water Meter Installation Investment Costs (detailled)

Detallied overview of water meter installation investment costs

Water Meter Installation

Brief Description:

11,644
3,100
8,544
563
6,563
388
1,031
2,206
1,249
957
608
50
173
15
113
374
231
143
64
11
28
3
38
3,144
528
1,308
614
436
129
129
0

17,368

Amount (EUR)

Amount (INR)

217
651
123
88
26
26
0

1
1
2
2
1

1

2
2
4
4
2

2

49
49
100
49

100

606,300
160,000
446,300
29,400
343,000
20,000
53,900
117,640
66,600
51,040
32,400
2,640
9,200
800
6,000
29,916
18,450
11,466
5,150
880
2,200
236
3,000
195,503
27,288
168,216
31,783
22,739
6,718
6,718
0

949,359

7,579
2,000
5,579
368
4,288
250
674
1,471
833
638
405
33
115
10
75
374
231
143
64
11
28
3
38
2,444
341
2,103
397
284
84
84
0

11,867

Amount (EUR)

Historical Costs for Installment of 100 Water Meters

Quantity (#)

File: WALUE Financial Model_V.1.13.04.xlsm
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Running labour costs for water meters
High-Skilled Labour
Hourly Rate
Estimated man-days
Low-Skilled Labour
Hourly Rate
Estimated man-days

Running Labour costs for Monitoring

Labour costs for Installation
High-Skilled Labour
Hourly Rate
Estimated man-days
Low-Skilled Labour
Hourly Rate
Estimated man-days

INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

d/a

INR/h

INR/a

d/a

INR/h

INR/a
INR/a

d/a

INR/h

INR/a

d/a

INR/h

INR/a
INR/a

INR/item

INR/item

INR/item

INR/item

INR/item

#/a

#/a

#/a

#/a

#/a

INR/a

Material costs for Installation
Domestic Water Meters & Equipment
Bulk Water Meters DN 200 & Equipment
Bulk Water Meters DN 100 & Equipment
Pulse Modules (optional)
Data Loggers (optional)
Scope of Installation
# of Domestic Water Meters
# of Bulk Water Meters DN 200
# of Bulk Water Meters DN 100
# of Pulse Modules (optional)
# of Data Loggers (optional)
Costs of Material
Domestic Water Meters & Equipment
Bulk Water Meters DN 200 & Equipment
Bulk Water Meters DN 100 & Equipment
Pulse Modules (optional)
Data Loggers (optional)

#
y

Total Investment costs for Water meter installation

Water Meter Installation Costs

Periods
Fiscal year
Project phases

Calculation of monitoring and water loss costs

0

Water Loss Reduction & Monitoring (WLR)

Brief Description:
1
2010/11
Past

0

0
0

0

0
0

0
0
0
0
0
0

0

2
2011/12
Past

0

0
0

0

0
0

0
0
0
0
0
0

0

3
2012/13
Past

0

0
0

0

0
0

0
0
0
0
0
0

0

4
2013/14
Past

0

0
0

0

0
0

0
0
0
0
0
0

0
0
0
0
0
0
0

0

155,759
87,855
258.40
42.50
67,905
125.75
67.50

0
125.75

0
0
258.40

5
2014/15
Past
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0
0
0
0
0
0

0

132,466
64,992
270.80
30.00
67,474
131.79
64.00

0
131.79

0
0
270.80

6
2015/16
Past

0
0
0
0
0
0

0

138,824
68,111
283.80
30.00
70,713
138.11
64.00

0
138.11

0
0
0
0
0
0

0

145,488
71,381
297.42
30.00
74,107
144.74
64.00

0
144.74

0
0
297.42

1,800.00
56,320.00
28,698.00
600.00
8,100.00

8
2017/18
Past

Version: 1.13.04

0
0
283.80

7
2016/17
Past

0
0
0
0
0
0

0

152,471
74,807
311.70
30.00
77,664
151.69
64.00

0
151.69

0
0
311.70

9
2018/19
Current

0
0
0
0
0
0

0

159,790
78,398
326.66
30.00
81,392
158.97
64.00

0
158.97

0
0
326.66

10
2019/20
Forecast

0
0
0
0
0
0

0

167,460
82,161
342.34
30.00
85,299
166.60
64.00

0
166.60

0
0
342.34

11
2020/21
Forecast

0
0
0
0
0
0

0

175,498
86,104
358.77
30.00
89,393
174.60
64.00

0
174.60

0
0
358.77

12
2021/22
Forecast

0
0
0
0
0
0

0

183,922
90,237
375.99
30.00
93,684
182.98
64.00

0
174.60

0
0
358.77

13
2022/23
Forecast
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Water Loss Reduction: Potential Savings

Number of households receiving bill (Water Service Charges)
Current Water Loss Rate
Available for consumption per year
Physical losses per year
Current costs per m³ of water for households
Water Supply & Drainage Tax
Water Service Charges
Scenario: Reduced Water Loss Rate
Available for consumption per year
Physical losses per year
Potential costs per m³ of water for households
Water Supply & Drainage Tax
Water Service Charges
Cost reduction per m³ for households
Relative Effect
m³/a
m³/a
INR/m³
INR/m³
INR/m³
INR/m³
%

%

#
%
m³/a
m³/a
INR/m³
INR/m³
INR/m³

15,104
30.00%
4,713,975
2,020,275
4.30
2.31
1.99
24.00%
5,118,030
1,616,220
3.96
2.13
1.84
0.34
7.89%

15,331
30.00%
4,713,975
2,020,275
4.40
2.38
2.02
24.00%
5,118,030
1,616,220
4.05
2.19
1.86
0.35
7.89%

15,561
30.00%
4,713,975
2,020,275
4.47
2.41
2.06
24.00%
5,118,030
1,616,220
4.12
2.22
1.90
0.35
7.89%

17,181
30.00%
4,713,975
2,020,275
4.83
2.55
2.29
24.00%
5,118,030
1,616,220
4.45
2.35
2.11
0.38
7.89%

17,439
30.00%
4,713,975
2,020,275
5.06
2.65
2.41
24.00%
5,118,030
1,616,220
4.66
2.44
2.22
0.40
7.89%

17,700
30.00%
4,713,975
2,020,275
7.51
2.72
4.79
24.00%
5,118,030
1,616,220
6.92
2.50
4.41
0.59
7.89%

17,966
30.00%
4,713,975
2,020,275
7.33
2.76
4.57
24.00%
5,118,030
1,616,220
6.75
2.54
4.21
0.58
7.89%

18,235
30.00%
4,713,975
2,020,275
7.44
2.80
4.64
24.00%
5,118,030
1,616,220
6.86
2.58
4.28
0.59
7.89%

18,509
30.00%
4,713,975
2,020,275
7.55
2.84
4.71
24.00%
5,118,030
1,616,220
6.96
2.62
4.34
0.60
7.89%

18,786
30.00%
4,713,975
2,020,275
7.67
2.89
4.78
24.00%
5,118,030
1,616,220
7.06
2.66
4.40
0.61
7.89%

19,068
30.00%
4,713,975
2,020,275
7.78
2.93
4.85
24.00%
5,118,030
1,616,220
7.17
2.70
4.47
0.61
7.89%

19,354
30.00%
4,713,975
2,020,275
7.90
2.97
4.93
24.00%
5,118,030
1,616,220
7.28
2.74
4.54
0.62
7.89%

19,645
30.00%
4,713,975
2,020,275
8.02
3.02
5.00
24.00%
5,118,030
1,616,220
7.39
2.78
4.61
0.63
7.89%
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INR/a
INR/a
INR/a
INR/a

INR/a
INR/a

Power total
Power (head water works)
Power (sewerage system)
Power (street lights)

Consumables total
Consumables (chlorine, precipitants, etc.)

2
2011/12
Past

3
2012/13
Past

4
2013/14
Past

11,640,743
11,004,559
0
636,184

4,868,140
4,678,320
3
496,120
26
241,439
0
0
189,820

18,290,663
17,006,822
0
1,283,841

3,244,301
3,244,301
3
496,120
26
241,439
0
0
0

17,633,256
16,989,812
643,444
0

5,776,264
3,911,589
3
496,120
26
241,439
0
1,864,675
0

Finance Expenses
Bank charges
Historical Interest (audited)
Interest according to loan register

Finance Expenses

Administration
Water-related administration
Contribution to other funds

Administration

3.00%

17,296,465
206,068
17,090,397

0
4,787,959
181,085
4,606,874

0
155,896
155,896
0

0
8,267,079
817,154
7,449,925

0
1,585,925
40,387
1,545,538

0

110,909
380,558
155,400
21,671,772
0

22,318,639

968,886
968,886

932,390
325,120
607,270

0

0
208,229
0
1,750,464
297,190

2,255,883

2,991,167
2,991,167

30,962,767
27,726,581
0
3,236,186

7,550,550
7,401,444
3
544,891
26
265,173
132,466
16,640
0

6
2015/16
Past

3,145,850
303,928
2,841,921

0

23,247
1,541,709
32,572
10,703,620
239,539

12,540,686

4,677,550
4,677,550

21,621,615
20,277,975
243,702
1,099,938

3,145,850
303,928
2,841,921

0

24,362
1,615,711
34,135
11,217,393
251,037

13,142,638

4,902,072
4,902,072

22,659,452
21,251,317
255,400
1,152,735

10,479,706
9,367,633
3
598,456
26
291,241
145,488
924,889
41,696

8
2017/18
Past

Version: 1.13.04

9,999,719
8,938,581
3
571,045
26
277,902
138,824
882,527
39,786

7
2016/17
Past

3,145,850
303,928
2,841,921

0

25,532
1,693,265
35,774
11,755,828
263,086

13,773,485

5,137,371
5,137,371

23,747,106
22,271,381
267,659
1,208,067

10,982,732
9,817,280
3
627,181
26
305,221
152,471
969,283
43,697

9
2018/19
Current

INR/a

INR/a
INR/a
INR/a

1,139,073
1,095
1,137,978
0

1,897,431
1,752
1,895,679
0

1,556,921
3,928
1,552,993
0

1,886,313
463
1,885,850
0

4,168,466
0
4,168,466
0

7,016,784
37
7,016,747
0

10,588,679
39
0
10,588,640

10,567,342
41
0
10,567,301

10,343,480
43
0
10,343,437

9,963,477
45
0
9,963,433

3,145,850
303,928
2,841,921

0

26,757
1,774,542
37,491
12,320,108
275,715

14,434,612

5,383,965
5,383,965

24,886,967
23,340,407
280,507
1,266,054

11,509,903
10,288,509
3
657,286
26
319,871
159,790
1,015,809
45,795

10
2019/20
Forecast

Interest expenses in Audited Accounts differ from Interest expenses according to loan register. To compare see historical values below and loan register values on the sheet "loans".

INR/a
INR/a
INR/a

INR/a

800,000,000

0
2,156,526
0
27,567,636
752,400

INR
%

30,476,562

2,022,963
2,022,963

0
2,938,944
0
77,015
92,638

7,370,289
7,370,289

3,108,597

If method: "% of assets" => relevant assets
If method: "% of assets" => percentage
If method: "% of assets" => maintenance costs

24,629,131
24,018,288
519,257
91,586

7,968,135
5,483,160
3
519,934
26
253,028
155,759
2,329,216
0

Consumables = Account 2125: "School, Water Supply & Sewerage Maintenance"

13,201,910
13,201,910
0
0

3,783,754
3,783,754
3
496,120
26
241,439
0
0
0

Repairs and Maintenance
INR/a
1,953,593
1,671,834
Method of Forecast
Extrapolation
Tools and Plants
INR/a
67,219
0
Vehicles
INR/a
1,861,374
1,671,224
Drainage and Culverts
INR/a
0
0
TWAD & Metro Water
INR/a
0
0
Other ("Maintenance" in Operating Exp. 13/14; "Electricity Consumption
INR/a
charges" & "Bull expenses"
25,000
in 12/13 &11/12)
610

Repairs and Maintenance

5
2014/15
Past

File: WALUE Financial Model_V.1.13.04.xlsm

Includes Salaries for Water Supply Staff of Water Drainage Fund & Revenue Fund

1
2010/11
Past

7,705,821
7,705,821

0

8,627,716
8,627,716

Consumables

Power

INR/a
INR/a
#
INR/a
#
INR/a
INR/a
INR/a
INR/a

#
y

Labour costs
Salaries
High-skilled employees
Average salary of high-skilled employee
Low-skilled employees
Average salary of low-skilled employee
Labour costs for Monitoring (see "WaterLoss")
Other (Conveyance Charges)
Terminal & Retirement Benefit

Labour

Periods
Fiscal year
Project phases

Calculation of Expenditures

Expenditures

Brief Description:

9,541,876
47
0
9,541,829

3,145,850
303,928
2,841,921

0

28,042
1,859,720
39,290
12,911,473
288,949

15,127,474

5,642,395
5,642,395

26,081,542
24,460,746
293,971
1,326,824

12,062,378
10,782,357
3
688,836
26
335,225
167,460
1,064,568
47,993

11
2020/21
Forecast

9,082,623
49
0
9,082,574

3,145,850
303,928
2,841,921

0

29,388
1,948,986
41,176
13,531,224
302,818

15,853,593

5,913,230
5,913,230

27,333,456
25,634,862
308,082
1,390,512

12,641,372
11,299,911
3
721,900
26
351,316
175,498
1,115,667
50,297

12
2021/22
Forecast

8,582,354
51
0
8,582,303

3,145,850
303,928
2,841,921

0

30,798
2,042,538
43,153
14,180,723
317,354

16,614,565

6,197,066
6,197,066

28,645,462
26,865,336
322,869
1,457,256

13,248,158
11,842,306
3
756,551
26
368,179
183,922
1,169,219
52,711

13
2022/23
Forecast
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Depreciation

INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

Total Expenditures
Labour
Power
Consumables
Repairs and Maintenance
Administration
Finance Expenses
Depreciation

Total Expenditures

INR/a
INR/a

INR/a
%/a

INR/a

INR/a
INR/a

Provisions for doubtful collection & revenue write-off
Write-Off Percentage
Total uncollected WSD tax
Total uncollected Water Service Charges

Revenue Write-Off (not cost-relevant, neutral)

Depreciation
Depreciation current
Additional: Depreciation for potential investments

51,432,793
3,783,754
13,201,910
7,370,289
1,953,593
17,296,465
1,139,073
6,687,709

4,231,996
10.63%
16,273,254
23,534,116

6,687,709
6,687,709
0

40,245,422
4,868,140
11,640,743
8,627,716
1,671,834
4,787,959
1,897,431
6,751,599

5,448,936
14.23%
14,225,898
24,055,349

6,751,599
6,751,599
0

40,520,269
3,244,301
18,290,663
7,705,821
3,108,597
155,896
1,556,921
6,458,070

4,460,332
13.56%
12,637,852
20,255,192

6,458,070
6,458,070
0

72,885,939
5,776,264
17,633,256
2,022,963
30,476,562
8,267,079
1,886,313
6,823,502

7,612,970
20.31%
11,190,488
26,299,591

6,823,502
6,823,502
0

72,335,319
7,968,135
24,629,131
968,886
22,318,639
1,585,925
4,168,466
10,696,137

11,693,061
27.98%
12,513,866
29,271,271

10,696,137
10,696,137
0

55,366,719
7,550,550
30,962,767
2,991,167
2,255,883
932,390
7,016,784
3,657,178

25,069,827
48.83%
14,872,806
36,472,566

3,657,178
3,657,178
0

66,231,276
9,999,719
21,621,615
4,677,550
12,540,686
3,145,850
10,588,679
3,657,178

9,600,979
26.90%
9,379,997
26,309,861

3,657,178
3,657,178
0

68,554,238
10,479,706
22,659,452
4,902,072
13,142,638
3,145,850
10,567,342
3,657,178

9,635,234
26.90%
8,880,216
26,936,977

3,657,178
3,657,178
0

70,787,202
10,982,732
23,747,106
5,137,371
13,773,485
3,145,850
10,343,480
3,657,178

9,723,819
26.90%
8,668,162
27,478,329

3,657,178
3,657,178
0

72,981,953
11,509,903
24,886,967
5,383,965
14,434,612
3,145,850
9,963,477
3,657,178

9,841,423
26.90%
8,612,071
27,971,592

3,657,178
3,657,178
0

75,258,693
12,062,378
26,081,542
5,642,395
15,127,474
3,145,850
9,541,876
3,657,178

9,974,939
26.90%
8,640,926
28,439,058

3,657,178
3,657,178
0

77,627,302
12,641,372
27,333,456
5,913,230
15,853,593
3,145,850
9,082,623
3,657,178

10,117,624
26.90%
8,716,458
28,893,929

3,657,178
3,657,178
0

80,090,632
13,248,158
28,645,462
6,197,066
16,614,565
3,145,850
8,582,354
3,657,178

10,266,039
26.90%
8,818,052
29,344,043

3,657,178
3,657,178
0
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Results

Summary of results

Total Revenue
Water Supply & Drainage Tax
Water Service Charges
Total Revenue from new water connections
Charges for Water Supply through Lorries
Other Revenue
OPEX
Labour costs
Power (excl. power street lights)
Consumables
Repairs & Maintenance (excl. TWAD & Metro Water)
TWAD & Metro Water
Administration (excl. Contribution to other funds)
Bank charges
CAPEX
Historical Interest (audited)
Interest according to loan register
Depreciation current
Additional: Depreciation for potential investments
Non-water related Expenses
Power (street lights)
Contribution to other funds
Annual Surplus/Deficit
Accumulated Surplus/Deficit
Cost recovery

Surplus/Deficit per year (OPEX/CAPEX structure)

Total Revenue
Water Supply & Drainage Tax
Water Service Charges
Total Revenue from new water connections
Charges for Water Supply through Lorries
Other Revenue
Total Expenditures
Labour
Power
Consumables
Repairs and Maintenance
Administration
Finance Expenses
Depreciation
Annual Surplus/Deficit
Accumulated Surplus/Deficit
Cost recovery

Surplus/Deficit per year (given structure)

Used currency throughout model
Conversion to other currency for outcome sheets?
Symbol of alternative currency
Currency conversion rate

Currency options for outcome sheets

Periods
Fiscal year
Project phases

Brief Description:

INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
%

INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
%

#
y

INR
No
EUR

0

80.00

18,126,463
8,888,955
5,919,302
843,981
32,330
2,441,895
26,516,709
3,783,754
13,201,910
7,370,289
1,953,593
0
206,068
1,095
7,825,687
1,137,978
0
6,687,709
0
17,090,397
0
17,090,397
-33,306,330
-33,306,330
35.24%

18,126,463
8,888,955
5,919,302
843,981
32,330
2,441,895
51,432,793
3,783,754
13,201,910
7,370,289
1,953,593
17,296,465
1,139,073
6,687,709
-33,306,330
-33,306,330
35.24%

1
2010/11
Past

24,106,334
13,340,726
8,995,071
704,276
16,800
1,049,461
26,355,086
4,868,140
11,004,559
8,627,716
1,671,834
0
181,085
1,752
8,647,278
1,895,679
0
6,751,599
0
5,243,058
636,184
4,606,874
-16,139,088
-49,445,417
59.90%

24,106,334
13,340,726
8,995,071
704,276
16,800
1,049,461
40,245,422
4,868,140
11,640,743
8,627,716
1,671,834
4,787,959
1,897,431
6,751,599
-16,139,088
-49,445,417
59.90%

2
2011/12
Past

4
2013/14
Past

5
2014/15
Past

6
2015/16
Past

7
2016/17
Past

8
2017/18
Past

Version: 1.13.04
9
2018/19
Current

10
2019/20
Forecast

11
2020/21
Forecast

12
2021/22
Forecast

13
2022/23
Forecast

28,938,759
25,097,680
22,694,399
31,328,781
28,091,127
28,318,658
28,632,095
28,993,536
29,383,053
29,790,217
30,209,612
12,950,677
11,623,450
11,305,914
10,457,975
11,240,201
11,180,762
11,225,546
11,327,664
11,461,858
11,614,530
11,778,368
13,529,161
9,063,613
8,136,189
15,413,489
13,913,616
14,177,576
14,422,874
14,658,491
14,889,751
15,119,821
15,350,589
1,778,750
3,050,630
2,471,195
2,328,460
1,534,034
1,557,045
1,580,400
1,604,106
1,628,168
1,652,590
1,677,379
45,650
31,800
17,650
15,400
25,460
25,460
25,460
25,460
25,460
25,460
25,460
634,521
1,328,187
763,451
3,113,457
1,377,815
1,377,815
1,377,815
1,377,815
1,377,815
1,377,815
1,377,815
31,225,365
56,726,662
55,833,592
40,849,338
48,043,598
50,335,102
52,736,599
55,253,367
57,890,940
60,655,116
63,551,973
3,244,301
5,776,264
7,968,135
7,550,550
9,999,719
10,479,706
10,982,732
11,509,903
12,062,378
12,641,372
13,248,158
17,006,822
17,633,256
24,537,545
27,726,581
20,521,677
21,506,717
22,539,040
23,620,914
24,754,717
25,942,944
27,188,205
7,705,821
2,022,963
968,886
2,991,167
4,677,550
4,902,072
5,137,371
5,383,965
5,642,395
5,913,230
6,197,066
3,031,582
2,908,926
646,867
505,419
1,837,066
1,925,245
2,017,657
2,114,505
2,216,001
2,322,369
2,433,842
77,015
27,567,636
21,671,772
1,750,464
10,703,620
11,217,393
11,755,828
12,320,108
12,911,473
13,531,224
14,180,723
155,896
817,154
40,387
325,120
303,928
303,928
303,928
303,928
303,928
303,928
303,928
3,928
463
0
37
39
41
43
45
47
49
51
8,011,063
8,709,352
14,864,603
10,673,925
14,245,818
14,224,479
14,000,615
13,620,611
13,199,007
12,739,752
12,239,481
1,552,993
1,885,850
4,168,466
7,016,747
0
0
0
0
0
0
0
0
0
0
0
10,588,640
10,567,301
10,343,437
9,963,433
9,541,829
9,082,574
8,582,303
6,458,070
6,823,502
10,696,137
3,657,178
3,657,178
3,657,178
3,657,178
3,657,178
3,657,178
3,657,178
3,657,178
0
0
0
0
0
0
0
0
0
0
0
1,283,841
7,449,925
1,637,124
3,843,456
3,941,860
3,994,657
4,049,988
4,107,975
4,168,746
4,232,433
4,299,178
1,283,841
0
91,586
3,236,186
1,099,938
1,152,735
1,208,067
1,266,054
1,326,824
1,390,512
1,457,256
0
7,449,925
1,545,538
607,270
2,841,921
2,841,921
2,841,921
2,841,921
2,841,921
2,841,921
2,841,921
-11,581,510
-47,788,259
-49,640,920
-24,037,938
-38,140,149
-40,235,580
-42,155,106
-43,988,417
-45,875,640
-47,837,085
-49,881,020
-61,026,927 -108,815,185 -158,456,106 -182,494,044 -220,634,192 -260,869,772 -303,024,879 -347,013,295 -392,888,936 -440,726,020 -490,607,041
71.42%
34.43%
31.37%
56.58%
42.41%
41.31%
40.45%
39.73%
39.04%
38.38%
37.72%

28,938,759
25,097,680
22,694,399
31,328,781
28,091,127
28,318,658
28,632,095
28,993,536
29,383,053
29,790,217
30,209,612
12,950,677
11,623,450
11,305,914
10,457,975
11,240,201
11,180,762
11,225,546
11,327,664
11,461,858
11,614,530
11,778,368
13,529,161
9,063,613
8,136,189
15,413,489
13,913,616
14,177,576
14,422,874
14,658,491
14,889,751
15,119,821
15,350,589
1,778,750
3,050,630
2,471,195
2,328,460
1,534,034
1,557,045
1,580,400
1,604,106
1,628,168
1,652,590
1,677,379
45,650
31,800
17,650
15,400
25,460
25,460
25,460
25,460
25,460
25,460
25,460
634,521
1,328,187
763,451
3,113,457
1,377,815
1,377,815
1,377,815
1,377,815
1,377,815
1,377,815
1,377,815
40,520,269
72,885,939
72,335,319
55,366,719
66,231,276
68,554,238
70,787,202
72,981,953
75,258,693
77,627,302
80,090,632
3,244,301
5,776,264
7,968,135
7,550,550
9,999,719
10,479,706
10,982,732
11,509,903
12,062,378
12,641,372
13,248,158
18,290,663
17,633,256
24,629,131
30,962,767
21,621,615
22,659,452
23,747,106
24,886,967
26,081,542
27,333,456
28,645,462
7,705,821
2,022,963
968,886
2,991,167
4,677,550
4,902,072
5,137,371
5,383,965
5,642,395
5,913,230
6,197,066
3,108,597
30,476,562
22,318,639
2,255,883
12,540,686
13,142,638
13,773,485
14,434,612
15,127,474
15,853,593
16,614,565
155,896
8,267,079
1,585,925
932,390
3,145,850
3,145,850
3,145,850
3,145,850
3,145,850
3,145,850
3,145,850
1,556,921
1,886,313
4,168,466
7,016,784
10,588,679
10,567,342
10,343,480
9,963,477
9,541,876
9,082,623
8,582,354
6,458,070
6,823,502
10,696,137
3,657,178
3,657,178
3,657,178
3,657,178
3,657,178
3,657,178
3,657,178
3,657,178
-11,581,510
-47,788,259
-49,640,920
-24,037,938
-38,140,149
-40,235,580
-42,155,106
-43,988,417
-45,875,640
-47,837,085
-49,881,020
-61,026,927 -108,815,185 -158,456,106 -182,494,044 -220,634,192 -260,869,772 -303,024,879 -347,013,295 -392,888,936 -440,726,020 -490,607,041
71.42%
34.43%
31.37%
56.58%
42.41%
41.31%
40.45%
39.73%
39.04%
38.38%
37.72%

3
2012/13
Past
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Specific Costs per m³ of water

INR/m³
INR/m³

of water actually produced per year
of water available for consumption per year

Surplus/Deficit per m³…

INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³

INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³

INR/a

m³/a
m³/a
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³
INR/m³

of water actually produced per year
Water Supply & Drainage Tax
Water Service Charges
of water available for consumption per year
Water Supply & Drainage Tax
Water Service Charges

Uncollected tariffs of current demand per m³…

of water actually produced per year
Water Supply & Drainage Tax
Water Service Charges
Revenue from new water connections
all other income (incl. Lorries)
of water available for consumption per year
Water Supply & Drainage Tax
Water Service Charges
Revenue from new water connections
all other income (incl. Lorries)

Revenues per m³…

Costs of lost water per year

Water production
Water actually produced per year
Available for consumption per year
of water actually produced per year
OPEX
CAPEX
Non-water-related expenses
of water available for consumption per year
OPEX
CAPEX
Non-water-related expenses

-4.95
-7.07

1.58
0.70
0.89
2.26
1.00
1.27

2.69
1.32
0.88
0.13
0.37
3.85
1.89
1.26
0.18
0.52

15,429,838

6,734,250
4,713,975
7.64
3.94
1.16
2.54
10.91
5.63
1.66
3.63

-2.40
-3.42

1.29
0.53
0.76
1.84
0.76
1.08

3.58
1.98
1.34
0.10
0.16
5.11
2.83
1.91
0.15
0.23

12,073,626

6,734,250
4,713,975
5.98
3.91
1.28
0.78
8.54
5.59
1.83
1.11

-1.72
-2.46

0.99
0.37
0.62
1.42
0.53
0.89

4.30
1.92
2.01
0.26
0.10
6.14
2.75
2.87
0.38
0.14

12,156,081

6,734,250
4,713,975
6.02
4.64
1.19
0.19
8.60
6.62
1.70
0.27

-7.10
-10.14

1.41
0.52
0.88
2.01
0.75
1.26

3.73
1.73
1.35
0.45
0.20
5.32
2.47
1.92
0.65
0.29

21,865,782

6,734,250
4,713,975
10.82
8.42
1.29
1.11
15.46
12.03
1.85
1.58

-7.37
-10.53

1.40
0.51
0.88
1.99
0.73
1.26

3.37
1.68
1.21
0.37
0.12
4.81
2.40
1.73
0.52
0.17

21,700,596

6,734,250
4,713,975
10.74
8.29
2.21
0.24
15.34
11.84
3.15
0.35

-3.57
-5.10

2.44
0.64
1.80
3.48
0.91
2.58

4.65
1.55
2.29
0.35
0.46
6.65
2.22
3.27
0.49
0.66

16,610,016

6,734,250
4,713,975
8.22
6.07
1.59
0.57
11.75
8.67
2.26
0.82

-5.66
-8.09

2.23
0.56
1.67
3.18
0.80
2.38

4.17
1.67
2.07
0.23
0.21
5.96
2.38
2.95
0.33
0.30

19,869,383

6,734,250
4,713,975
9.83
7.13
2.12
0.59
14.05
10.19
3.02
0.84

-5.97
-8.54

2.26
0.57
1.69
3.23
0.81
2.42

4.21
1.66
2.11
0.23
0.21
6.01
2.37
3.01
0.33
0.30

20,566,271

6,734,250
4,713,975
10.18
7.47
2.11
0.59
14.54
10.68
3.02
0.85

-6.26
-8.94

2.29
0.58
1.72
3.28
0.82
2.45

4.25
1.67
2.14
0.23
0.21
6.07
2.38
3.06
0.34
0.30

21,236,160

6,734,250
4,713,975
10.51
7.83
2.08
0.60
15.02
11.19
2.97
0.86

-6.53
-9.33

2.33
0.58
1.74
3.33
0.84
2.49

4.31
1.68
2.18
0.24
0.21
6.15
2.40
3.11
0.34
0.30

21,894,586

6,734,250
4,713,975
10.84
8.20
2.02
0.61
15.48
11.72
2.89
0.87

-6.81
-9.73

2.36
0.59
1.77
3.38
0.85
2.53

4.36
1.70
2.21
0.24
0.21
6.23
2.43
3.16
0.35
0.30

22,577,608

6,734,250
4,713,975
11.18
8.60
1.96
0.62
15.97
12.28
2.80
0.88

-7.10
-10.15

2.40
0.60
1.80
3.43
0.86
2.57

4.42
1.72
2.25
0.25
0.21
6.32
2.46
3.21
0.35
0.30

23,288,190

6,734,250
4,713,975
11.53
9.01
1.89
0.63
16.47
12.87
2.70
0.90

-7.41
-10.58

2.44
0.61
1.82
3.48
0.87
2.60

4.49
1.75
2.28
0.25
0.21
6.41
2.50
3.26
0.36
0.30

24,027,190

6,734,250
4,713,975
11.89
9.44
1.82
0.64
16.99
13.48
2.60
0.91
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Graphs

Visualisation of results

600

700

800

18,126,463
51,432,793
4,231,996

Total Revenue

Total Expenditures

Provisions for doubtful collection & revenue write-off
35.2%

8,888,955

WSD Tax Revenue

Cost Coverage in %

5,919,302

Charges Revenue

59.9%

5,448,936

40,245,422

24,106,334

13,340,726

8,995,071

1,770,537

71.4%

4,460,332

40,520,269

28,938,759

12,950,677

13,529,161

2,458,921

34.4%

7,612,970

72,885,939

25,097,680

11,623,450

9,063,613

4,410,617

31.4%

11,693,061

72,335,319

22,694,399

11,305,914

8,136,189

3,252,296

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

2020/21

40%

50%

56.6%

25,069,827

55,366,719

31,328,781

10,457,975

15,413,489

5,457,317

42.4%

9,600,979

66,231,276

28,091,127

11,240,201

13,913,616

2,937,309

41.3%

9,635,234

68,554,238

28,318,658

11,180,762

14,177,576

2,960,320

40.4%

9,723,819

70,787,202

28,632,095

11,225,546

14,422,874

2,983,676

39.7%

9,841,423

72,981,953

28,993,536

11,327,664

14,658,491

3,007,382

39.0%

9,974,939

75,258,693

29,383,053

11,461,858

14,889,751

3,031,443

0%

3,318,206

2013/14

39.0%

0
2012/13

39.7%

10%
2011/12

40.4%

100
2010/11

41.3%

20%

31.4%

42.4%

60%

70%

200

34.4%

56.6%

80%

30%

35.2%

59.9%

71.4%

E2E Overview
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300

400

500

New Water Connections & other revenue

Businesses:
- until 2014/15: 150 INR/m
- from 2015/16: 250 INR/m

Households:
- until 2014/15: 50 INR/m
- from 2015/16: 100 INR/m

Water service charge rates:

Brief Description:

in Lakh Rupees

Collection Rates
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

2010/11

2011/12

2012/13

2013/14

2014/15

2015/16

Property Tax - Unpaid arrears

Property Tax - Current

Water Charges - Unpaid arrears

Water Charges - Current

2016/17

in Millions INR

Accumulated Deficit
600
490.6

500
400
300
200
100
0

158.5

182.5

220.6

260.9

303.0

347.0

392.9

440.7

108.8
33.3

49.4

61.0

10/11

11/12

12/13

13/14

14/15

15/16

16/17

17/18

18/19

19/20

20/21

21/22

22/23

Fiscal Year
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Revenue Streams for period: 2018/19

Current Revenue Streams - Claims Management for 2018/19
Total Costs

70.8

Total Revenues (incl. unpaid arrears)

28.6

Revenue from this year demand

23.1

Taxes + Charges

20.2

W&S Drainage Tax

45.0

15.5

9.5

Water Service Charges

3.9

10.6

Connection Fees

32.7% cost coverage
(if 100% was collected: 54.5% )

15.5

11.6

1.6
0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

in Millions INR
Revenues collected

Accounts receivable

Costs vs. Total Revenues for period: 2018/19

Costs vs. Total Revenues for 2018/19
52.7
14.0

COSTS

4.0

11.2

14.4

TOTAL REVENUES

IN MILLIONS INR

0.0

Water Supply & Drainage Tax

10.0

= 40.4% cost coverage

1.6
1.4

20.0

30.0

Total Revenues
11,225,546

Water Service Charges

14,422,874

New water connections

1,580,400

All other revenue (incl. Lorries)

1,403,275

40.0

50.0

60.0

70.0
Costs

OPEX

52,736,599

CAPEX

14,000,615

non-water-related

4,049,988

28,632,095

280

70,787,202

80.0

250
200
121

150

2010/11

2011/12

2012/13

2013/14

Collected current demand

2014/15

104

92

103

94

105

Charges

WSD Tax

Charges

WSD Tax

Charges

85

WSD Tax

WSD Tax

Charges

54

48

Charges

55

90

85

WSD Tax

44

34

Charges

0

89

76

WSD Tax

62

WSD Tax

50

2015/16

Uncollected current demand

281

38

38

43

114

112

59

60

42

51

60

Charges

47

35

35

25

36

Charges

100

WSD Tax

in Lakh Rupees

Development of Water Supply & Drainage Tax and Water Charges
Revenues from Current Demand

2016/17

2017/18

282
2012/13

8,926,204
10,349,504
22,593,914
51,432,793
43.9%

Charges Revenue @ 95% collection rate

WSD Tax Revenue @ 95% collection rate

Total Revenues @ 95% collection rate

Total Expenditures

Cost Coverage in %

3,318,206

0

New Water Connections & other revenue

53.3%

40,245,422

21,470,335

10,659,309

9,040,489

1,770,537

55.5%

40,520,269

22,495,974

10,794,499

9,242,554

2,458,921

35.8%

72,885,939

26,061,483

11,402,286

10,248,581

4,410,617

2013/14

35.8%

72,335,319

25,906,499

11,874,972

10,779,231

3,252,296

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

51.2%

2020/21

50.3%

40%

50%

60%

70.6%

55,366,719

39,090,357

12,176,070

21,456,970

5,457,317

54.0%

66,231,276

35,777,033

12,358,711

20,481,012

2,937,309

52.9%

68,554,238

36,292,639

12,544,092

20,788,227

2,960,320

52.0%

70,787,202

36,815,980

12,732,253

21,100,051

2,983,676

51.2%

72,981,953

37,347,170

12,923,237

21,416,552

3,007,382

50.3%

75,258,693

37,886,329

13,117,086

21,737,800

3,031,443

0%

10%
2011/12

52.0%

100

35.8%

52.9%

20%

35.8%

54.0%

200

2010/11

55.5%

70%

80%

30%

43.9%

53.3%

70.6%

E2E Overview Scenario: 95% collection rate & no unpaid arrears

300

400

500

600

700

800

in Lakh Rupees

Volumetric tariff for example household consuming 7.5 m³ per month (as
determined in Tiruvannamalai Bye-Laws) @ 90% collection rates for all
revenues & current physical loss rate
140.00
130.00

INR/m³

Assumptions:
- Collection rate of 90% for
all revenues
- Example Household
consumes 7.5 m³ per
month (as determined in
Tiruvannamalai Bylaws)
- Only considering the
actual annually available
water for consumption (at
current phyiscal loss rate)

120.00
110.00
100.00
90.00
80.00
70.00
60.00

Volumetric tariff for example
household at 30% phyiscal loss rate

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

127.87

97.88

117.08

121.19

125.14

129.02

Volumetric tariff for example household consuming 7.5 m³ per month (as
determined in Tiruvannamalai Bye-Laws) @ 90% collection rates for all
revenues & 15% physical loss rate
140.00
130.00

INR/m³

Assumptions:
- Collection rate of 90% for
al revenues
- Example Household
consumes 7.5 m³ per
month (as determined in
Tiruvannamalai Bylaws)
- Only considering the
actual annually available
water for consumption (at
15% phyiscal loss rate)

120.00
110.00
100.00
90.00
80.00
70.00
60.00

Volumetric tariff for example
household at 15% physical loss rate

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

105.31

80.60

96.42

99.80

103.05

106.25
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First displayed year:

2012/13
Current
Unpaid
Demand
Arrears
8,875,572
4,075,105
5,542,030
7,987,131
2,458,921
0
16,876,523
12,062,236

78.11%
56.96%
68.36%

11,362,631
9,729,004
2,458,921
23,550,556

Vs. Total Demand
Water Supply & Drainage Tax
Water Service Charges
All other Revenue (e.g. lorries, new connections)
Total Demand

Collection Rate WSD Tax
Collection Rate Charges
Combined collection rate

4,713,975
1.88
1.18

Water Available for consumption per year in m³
Average WSD Tax collected per m³ of water sold
Average Charges collected per m³ of water sold

Water Supply & Drainage Tax
Water Service Charges
All other Revenue (e.g. lorries, new connections)
Total Collected

Tariff Type

2013/14
Current
Unpaid
Demand
Arrears
8,481,684
3,141,766
4,828,730
4,234,883
4,410,617
0
17,721,031
7,376,649

28.65%
33.20%
31.51%

14,225,898
24,055,349
0
38,281,247
70.67%
44.76%
58.40%

12,002,406
10,787,980
4,410,617
27,201,003

4,713,975
1.80
1.02

29.06%
17.23%
20.85%

10,811,532
24,575,224
0
35,386,756

72.32%
47.65%
60.58%

12,499,970
11,346,559
3,252,296
27,098,825

4,713,975
1.92
1.15

20.02%
10.48%
13.37%

11,319,810
26,060,901
0
37,380,711

2014/15
Current
Unpaid
Demand
Arrears
9,039,757
2,266,157
5,406,100
2,730,089
3,252,296
0
17,698,153
4,996,246

Tiruvannamalai Water Supply and Drainage Fund: Total Revenues 2012/13 - 2014/15

2012/13

Detailed overview of WSD tax and water service charge revenues + collection rates

Overview Taxes, Charges & Coll. Rate

Brief Description:

285

INR/a
%
INR/a
%

INR/a
INR/a
INR/a
INR/a
%
%
INR/a
%
%
INR/a
INR/a
INR/a
INR/a
%
INR/a
%

Income vs. OPEX surplus/deficit
OPEX coverage

Income vs. OPEX & CAPEX surplus/deficit
OPEX+CAPEX coverage

OPEX
CAPEX
Total Revenue
Water Service Charges
Current Demand: Increased collection rate
Unpaid Arrears: Increased collection rate
Water Supply & Drainage Tax
Current Demand: Increased collection rate
Unpaid Arrears: Increased collection rate
Total Revenue from new water connections
Charges for Water Supply through Lorries
Other Revenue

Income vs. OPEX surplus/deficit
OPEX coverage

Income vs. OPEX & CAPEX surplus/deficit
OPEX+CAPEX coverage

Phase I: Effect of increased collection rates

INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a
INR/a

#
y

OPEX
CAPEX
Total Income
Water Service Charges
Water Supply & Drainage Tax
Total Revenue from new water connections
Charges for Water Supply through Lorries
Other Revenue

Status Quo

Periods
Fiscal year
Project phases

List of measures to achieve cost recovery

Road to Cost Recovery

Brief Description:
0

-16,215,933
52.78%

-8,390,246
68.36%

26,516,709
7,825,687
18,126,463
5,919,302
36.48%
12.42%
8,888,955
56.85%
18.89%
843,981
32,330
2,441,895

-16,215,933
52.78%

-8,390,246
68.36%

26,516,709
7,825,687
18,126,463
5,919,302
8,888,955
843,981
32,330
2,441,895

1
2010/11
Past

-10,896,030
68.87%

-2,248,752
91.47%

26,355,086
8,647,278
24,106,334
8,995,071
46.53%
19.40%
13,340,726
67.95%
34.97%
704,276
16,800
1,049,461

-10,896,030
68.87%

-2,248,752
91.47%

26,355,086
8,647,278
24,106,334
8,995,071
13,340,726
704,276
16,800
1,049,461

2
2011/12
Past

-10,297,669
73.75%

-2,286,606
92.68%

31,225,365
8,011,063
28,938,759
13,529,161
56.96%
33.20%
12,950,677
78.11%
28.65%
1,778,750
45,650
634,521

-10,297,669
73.75%

-2,286,606
92.68%

31,225,365
8,011,063
28,938,759
13,529,161
12,950,677
1,778,750
45,650
634,521

3
2012/13
Past

-40,338,334
38.35%

-31,628,982
44.24%

56,726,662
8,709,352
25,097,680
9,063,613
44.76%
17.23%
11,623,450
70.67%
29.06%
3,050,630
31,800
1,328,187

-40,338,334
38.35%

-31,628,982
44.24%

56,726,662
8,709,352
25,097,680
9,063,613
11,623,450
3,050,630
31,800
1,328,187

4
2013/14
Past

-48,003,796
32.10%

-33,139,193
40.65%

55,833,592
14,864,603
22,694,399
8,136,189
47.65%
10.48%
11,305,914
72.32%
20.02%
2,471,195
17,650
763,451

-48,003,796
32.10%

-33,139,193
40.65%

55,833,592
14,864,603
22,694,399
8,136,189
11,305,914
2,471,195
17,650
763,451

5
2014/15
Past

File: WALUE Financial Model_V.1.13.04.xlsm

-20,194,482
60.81%

-9,520,557
76.69%

40,849,338
10,673,925
31,328,781
15,413,489
46.23%
16.97%
10,457,975
66.58%
15.38%
2,328,460
15,400
3,113,457

-20,194,482
60.81%

-9,520,557
76.69%

40,849,338
10,673,925
31,328,781
15,413,489
10,457,975
2,328,460
15,400
3,113,457

6
2015/16
Past

-34,198,289
45.10%

-19,952,471
58.47%

48,043,598
14,245,818
28,091,127
13,913,616
47.91%
19.20%
11,240,201
71.04%
26.26%
1,534,034
25,460
1,377,815

-34,198,289
45.10%

-19,952,471
58.47%

-30,943,095
52.07%

-16,718,616
66.79%

50,335,102
14,224,479
33,616,487
17,985,267
60.00%
25.25%
12,670,900
80.00%
30.74%
1,557,045
25,460
1,377,815

-36,240,923
43.86%

-22,016,444
56.26%

50,335,102
14,224,479
28,318,658
14,177,576
11,180,762
1,557,045
25,460
1,377,815

8
2017/18
Past

Version: 1.13.04

48,043,598
14,245,818
28,091,127
13,913,616
11,240,201
1,534,034
25,460
1,377,815

7
2016/17
Past

-33,776,085
49.39%

-19,775,470
62.50%

52,736,599
14,000,615
32,961,129
17,595,187
60.00%
25.25%
12,382,266
80.00%
30.74%
1,580,400
25,460
1,377,815

-38,105,118
42.90%

-24,104,503
54.29%

52,736,599
14,000,615
28,632,095
14,422,874
11,225,546
1,580,400
25,460
1,377,815

9
2018/19
Current

-36,042,415
47.67%

-22,421,804
59.42%

55,253,367
13,620,611
32,831,563
17,498,552
60.00%
25.25%
12,325,629
80.00%
30.74%
1,604,106
25,460
1,377,815

-39,880,441
42.10%

-26,259,830
52.47%

55,253,367
13,620,611
28,993,536
14,658,491
11,327,664
1,604,106
25,460
1,377,815

10
2019/20
Forecast

-38,106,696
46.40%

-24,907,688
56.97%

57,890,940
13,199,007
32,983,252
17,564,010
60.00%
25.25%
12,387,798
80.00%
30.74%
1,628,168
25,460
1,377,815

-41,706,894
41.33%

-28,507,887
50.76%

57,890,940
13,199,007
29,383,053
14,889,751
11,461,858
1,628,168
25,460
1,377,815

11
2020/21
Forecast

-40,107,706
45.35%

-27,367,954
54.88%

60,655,116
12,739,752
33,287,162
17,719,814
60.00%
25.25%
12,511,482
80.00%
30.74%
1,652,590
25,460
1,377,815

-43,604,651
40.59%

-30,864,899
49.11%

60,655,116
12,739,752
29,790,217
15,119,821
11,614,530
1,652,590
25,460
1,377,815

12
2021/22
Forecast

-42,116,319
44.43%

-29,876,838
52.99%

63,551,973
12,239,481
33,675,136
17,926,785
60.00%
25.25%
12,667,696
80.00%
30.74%
1,677,379
25,460
1,377,815

-45,581,843
39.86%

-33,342,362
47.54%

63,551,973
12,239,481
30,209,612
15,350,589
11,778,368
1,677,379
25,460
1,377,815

13
2022/23
Forecast
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INR/a
INR/mth
INR/mth

Residual Deficit (OPEX&CAPEX) after Phase I
OPEX&CAPEX-Covering Water Service Charge Rates
Historical/Forecasted tariff rate

-22,135,235
297.1
50.0

-14,309,548
178.7
50.0

36.48%
12.42%
12,207,161
26,516,709
7,825,687

-19,891,101
179.0
50.0

-11,243,823
78.0
50.0

46.53%
19.40%
15,111,263
26,355,086
8,647,278

-23,826,830
148.9
50.0

-15,815,767
73.6
50.0

56.96%
33.20%
15,409,598
31,225,365
8,011,063

-49,401,947
489.4
50.0

-40,692,595
395.1
50.0

44.76%
17.23%
16,034,067
56,726,662
8,709,352

-56,139,985
535.7
50.0

-41,275,382
386.6
50.0

47.65%
10.48%
14,558,210
55,833,592
14,864,603

-35,607,971
312.0
100.0

-24,934,046
203.3
100.0

46.23%
16.97%
15,915,292
40,849,338
10,673,925

-48,111,905
431.1
100.0

-33,866,088
293.2
100.0

47.91%
19.20%
14,177,511
48,043,598
14,245,818

-48,928,361
335.7
100.0

-34,703,882
227.3
100.0

60.00%
25.25%
15,631,220
50,335,102
14,224,479

-51,371,272
353.5
100.0

-37,370,657
248.4
100.0

60.00%
25.25%
15,365,942
52,736,599
14,000,615

-53,540,967
366.5
100.0

-39,920,356
265.8
100.0

60.00%
25.25%
15,333,011
55,253,367
13,620,611

-55,670,706
377.6
100.0

-42,471,699
281.4
100.0

60.00%
25.25%
15,419,241
57,890,940
13,199,007

INR/a
INR/mth
INR/mth
INR/a
INR/mth
INR/mth

Residual Deficit (OPEX) after Phase I
OPEX-Covering WSD Tax per household
Historical/Forecasted costs per household

Residual Deficit (OPEX&CAPEX) after Phase I
OPEX&CAPEX-Covering WSD Tax per household
Historical/Forecasted costs per household

-25,104,888
118.8
32.8

-17,279,201
77.3
32.8
-24,236,756
80.9
33.3

-15,589,478
43.1
33.3
-23,248,346
71.8
33.2

-15,237,283
41.8
33.2
-51,961,784
198.3
34.5

-43,252,432
163.0
34.5
-59,309,710
223.1
35.4

-44,445,107
165.0
35.4
-30,652,457
120.2
35.7

-19,978,532
75.6
35.7
-45,438,490
167.9
35.7

-31,192,673
112.8
35.7
-43,613,995
140.3
35.7

-29,389,516
92.3
35.7

-46,158,351
148.2
35.7

-32,157,736
101.6
35.7

-48,368,044
154.0
35.7

-34,747,433
109.3
35.7

-50,494,494
158.9
35.7

-37,295,486
116.3
35.7

Assumptions from Phase I
Households liable to WSD tax exceed the connected households liable to water service charges (see sheet income). For "per household" calculation of WSD tax, the former number is used.
Current Demand: Increased collection rate
%
56.85%
67.95%
78.11%
70.67%
72.32%
66.58%
71.04%
80.00%
80.00%
80.00%
80.00%
Unpaid Arrears: Increased collection rate
%
18.89%
34.97%
28.65%
29.06%
20.02%
15.38%
26.26%
30.74%
30.74%
30.74%
30.74%
Revenue excl. WSD Tax
INR/a
9,237,508
10,765,608
15,988,082
13,474,230
11,388,485
20,870,806
16,850,925
20,945,586
20,578,863
20,505,934
20,595,454
OPEX
INR/a
26,516,709
26,355,086
31,225,365
56,726,662
55,833,592
40,849,338
48,043,598
50,335,102
52,736,599
55,253,367
57,890,940
CAPEX
INR/a
7,825,687
8,647,278
8,011,063
8,709,352
14,864,603
10,673,925
14,245,818
14,224,479
14,000,615
13,620,611
13,199,007
Number of households liable to WSD Tax (more than connected#households)
27,652
28,067
28,488
29,025
29,460
29,902
30,351
30,806
31,268
31,737
32,213

Water Supply & Drainage Tax

INR/a
INR/mth
INR/mth

%
%
INR/a
INR/a
INR/a

Residual Deficit (OPEX) after Phase I
OPEX-Covering Water Service Charge Rates
Historical/Forecasted tariff rate

Assumptions from Phase I
Current Demand: Increased collection rate
Unpaid Arrears: Increased collection rate
Income excl. Water Service Charges
OPEX
CAPEX

Water Service Charges

Phase II: Required Tariff rates to cover residual OPEX/CAPEX at Phase I assumptions

-52,619,189
163.5
35.7

-39,879,437
122.9
35.7

80.00%
30.74%
20,775,680
60,655,116
12,739,752
32,696

-57,827,520
387.8
100.0

-45,087,768
296.4
100.0

60.00%
25.25%
15,567,348
60,655,116
12,739,752

-54,784,015
167.9
35.7

-42,544,534
129.5
35.7

80.00%
30.74%
21,007,440
63,551,973
12,239,481
33,187

-60,043,104
397.8
100.0

-47,803,623
311.2
100.0

60.00%
25.25%
15,748,351
63,551,973
12,239,481
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Employees per 1000 connected households
Qualified personell in %
Annual service complaints per connection

Organisational KPI

Connected households
Water production below actual capacity
Physical water loss rate of produced water
ILI - Infrastructure Leakage Index
SELL – Sustainable Economic Level of Leakage
Operational Meters
Qualitiy compliance of water

Technical KPI

Revenue per m³ of actually produced water
Total costs per m³ of actually produced water
% of total costs recovered
% of OPEX recovered
Operating Profit
Accumulated Surplus/Deficit
Costs of lost water per year
Payment behaviour current year
Water Supply Drainage Tax
Water Service Charges
Total amount written off
Write-Off Percentage

Economical KPI

Periods
Fiscal year
Project phases

Calculation of key performance indicators

Key Performance Indicators

Brief Description:

#
%
#

#
%
%
%
%
%
%

1.92
10.34%

15,104
16.14%
30.00%

1.89
10.34%

15,331
16.14%
30.00%

67.95%
46.53%
5,448,936
14.23%

56.85%
36.48%
4,231,996
10.63%

%
%
INR/a
%

2
2011/12
Past

3.580
5.976
59.90%
91.47%
-3,298,213
-49,445,417
12,073,626

1
2010/11
Past

2.692
7.637
35.24%
68.36%
-10,832,141
-33,306,330
15,429,838

0

INR/m³
INR/m³
%
%
INR/a
INR/a
INR/a

#
y

1.86
10.34%

15,561
16.14%
30.00%

78.11%
56.96%
4,460,332
13.56%

4.297
6.017
71.42%
92.68%
-2,921,127
-61,026,927
12,156,081

3
2012/13
Past

1.69
10.34%

17,181
16.14%
30.00%

70.67%
44.76%
7,612,970
20.31%

3.727
10.823
34.43%
44.24%
-32,957,169
-108,815,185
21,865,782

4
2013/14
Past

1.66
10.34%

17,439
16.14%
30.00%

72.32%
47.65%
11,693,061
27.98%

3.370
10.741
31.37%
40.65%
-33,902,644
-158,456,106
21,700,596

5
2014/15
Past

File: WALUE Financial Model_V.1.13.04.xlsm

1.64
10.34%

17,700
16.14%
30.00%

66.58%
46.23%
25,069,827
48.83%

4.652
8.222
56.58%
76.69%
-12,634,014
-182,494,044
16,610,016

6
2015/16
Past

1.61
10.34%

17,966
16.14%
30.00%

71.04%
47.91%
9,600,979
26.90%

1.59
10.34%

18,235
16.14%
30.00%

71.04%
47.91%
9,635,234
26.90%

4.205
10.180
41.31%
56.26%
-23,394,260
-260,869,772
20,566,271

8
2017/18
Past

Version: 1.13.04

4.171
9.835
42.41%
58.47%
-21,330,287
-220,634,192
19,869,383

7
2016/17
Past

1.57
10.34%

18,509
16.14%
30.00%

71.04%
47.91%
9,723,819
26.90%

4.252
10.512
40.45%
54.29%
-25,482,319
-303,024,879
21,236,160

9
2018/19
Current

1.54
10.34%

18,786
16.14%
30.00%

71.04%
47.91%
9,841,423
26.90%

4.305
10.837
39.73%
52.47%
-27,637,646
-347,013,295
21,894,586

10
2019/20
Forecast

1.52
10.34%

19,068
16.14%
30.00%

71.04%
47.91%
9,974,939
26.90%

4.363
11.176
39.04%
50.76%
-29,885,702
-392,888,936
22,577,608

11
2020/21
Forecast

1.50
10.34%

19,354
16.14%
30.00%

71.04%
47.91%
10,117,624
26.90%

4.424
11.527
38.38%
49.11%
-32,242,715
-440,726,020
23,288,190

12
2021/22
Forecast

1.48
10.34%

19,645
16.14%
30.00%

71.04%
47.91%
10,266,039
26.90%

4.486
11.893
37.72%
47.54%
-34,720,177
-490,607,041
24,027,190

13
2022/23
Forecast
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OPEX
Labour costs
Power (excl. power street lights)
Consumables
Repairs & Maintenance (excl. TWAD & Metro Water)
TWAD & Metro Water
Administration (excl. Contribution to other funds)
Bank charges
CAPEX
Historical Interest (audited)
Interest according to loan register
Depreciation current
Additional: Depreciation for potential investments
Non-water related Expenses
Power (street lights)
Contribution to other funds
Total

Distribution of expenditures for every 100 INR spent

Period to be displayed
Distribution of expenses for every … INR

Monitoring Costs

Periods
Fiscal year
Project phases

INR
INR
INR
INR
INR
INR
INR
INR
INR
INR
INR
INR
INR
INR
INR
INR
INR

INR

period

#
y

Distribution of expenditures for every 100 INR spent

Consumer Info: 100 INR distribution

Brief Description:

2017/18
100

0

51.56
7.36
25.67
14.33
3.80
0.00
0.40
0.00
15.22
2.21
0.00
13.00
0.00
33.23
0.00
33.23
100.00

1
2010/11
Past

3
2012/13
Past

4
2013/14
Past

5
2014/15
Past

File: WALUE Financial Model_V.1.13.04.xlsm
6
2015/16
Past

7
2016/17
Past

8
2017/18
Past

Version: 1.13.04
9
2018/19
Current

0.44

65.49
12.10
27.34
21.44
4.15
0.00
0.45
0.00
21.49
4.71
0.00
16.78
0.00
13.03
1.58
11.45
100.00

16.36

15.41

77.06
8.01
41.97
19.02
7.48
0.19
0.38
0.01
19.77
3.83
0.00
15.94
0.00
3.17
3.17
0.00
100.00

2.81

5.33

7.15

5.83

77.83
7.93
24.19
2.78
3.99
37.82
1.12
0.00
11.95
2.59
0.00
9.36
0.00
10.22
0.00
10.22
100.00

15.29

77.19
11.02
33.92
1.34
0.89
29.96
0.06
0.00
20.55
5.76
0.00
14.79
0.00
2.26
0.13
2.14
100.00

31.37

73.78
13.64
50.08
5.40
0.91
3.16
0.59
0.00
19.28
12.67
0.00
6.61
0.00
6.94
5.85
1.10
100.00

72.54
15.10
30.98
7.06
2.77
16.16
0.46
0.00
21.51
0.00
15.99
5.52
0.00
5.95
1.66
4.29
100.00

73.42
15.29
31.37
7.15
2.81
16.36
0.44
0.00
20.75
0.00
15.41
5.33
0.00
5.83
1.68
4.15
100.00

74.50
15.52
31.84
7.26
2.85
16.61
0.43
0.00
19.78
0.00
14.61
5.17
0.00
5.72
1.71
4.01
100.00

Non-Water-Related expenses (e.g.
contribution to other funds)

Depreciation

Interest

Administration (incl. Bank charges)

TWAD & Metro Water

Repairs & Maintenance

Consumables

Power (excl. power street lights)

Labour costs

Tiruvannamalai Water Supply and Drainage Fund - Distribution of Expenditures for every
100 INR spent in 2017/18

2
2011/12
Past

75.71
15.77
32.37
7.38
2.90
16.88
0.42
0.00
18.66
0.00
13.65
5.01
0.00
5.63
1.73
3.89
100.00

10
2019/20
Forecast

76.92
16.03
32.89
7.50
2.94
17.16
0.40
0.00
17.54
0.00
12.68
4.86
0.00
5.54
1.76
3.78
100.00

11
2020/21
Forecast

78.14
16.28
33.42
7.62
2.99
17.43
0.39
0.00
16.41
0.00
11.70
4.71
0.00
5.45
1.79
3.66
100.00

12
2021/22
Forecast

79.35
16.54
33.95
7.74
3.04
17.71
0.38
0.00
15.28
0.00
10.72
4.57
0.00
5.37
1.82
3.55
100.00

13
2022/23
Forecast
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WSD Tax
WSD Tax Collection: Current demand
WSD Tax Collection: Unpaid arrears
Water Service Charges
Charges Collection: Current Demand
Charges Collection: Unpaid arrears
Revenue from new water connections
Revenue from lorries
Other Revenue
Total

Distribution of revenues for every 100 INR earned

Period to be displayed
Distribution of expenses for every … INR

Monitoring Costs

Periods
Fiscal year
Project phases
#
y

INR
INR
INR
INR
INR
INR
INR
INR
INR
INR

INR

period

Distribution of revenues for every 100 INR earned

Revenue Info: 100 INR distribution

Brief Description:

2017/18
100

0

49.04
34.17
14.87
32.66
18.91
13.74
4.66
0.18
13.47
100.00

1
2010/11
Past

3
2012/13
Past

4
2013/14
Past

5
2014/15
Past

File: WALUE Financial Model_V.1.13.04.xlsm
6
2015/16
Past

7
2016/17
Past

8
2017/18
Past

Version: 1.13.04
9
2018/19
Current

55.34
31.63
23.71
37.31
18.37
18.94
2.92
0.07
4.35
100.00

13.04

44.75
30.67
14.08
46.75
19.15
27.60
6.15
0.16
2.19
100.00

37.02

5.50

0.09
4.87

46.31
33.79
12.52
36.11
19.24
16.87
12.16
0.13
5.29
100.00

49.82
39.83
9.99
35.85
23.82
12.03
10.89
0.08
3.36
100.00

6.36

33.12

33.38
27.24
6.14
49.20
33.33
15.87
7.43
0.05
9.94
100.00

40.01
32.90
7.11
49.53
36.77
12.76
5.46
0.09
4.90
100.00

39.48
33.12
6.36
50.06
37.02
13.04
5.50
0.09
4.87
100.00

Other Revenue

Revenue from lorries

39.21
33.25
5.95
50.37
37.17
13.21
5.52
0.09
4.81
100.00

Revenue from new water connections

Charges Collection: Unpaid arrears

Charges Collection: Current Demand

WSD Tax Collection: Unpaid arrears

WSD Tax Collection: Current demand

Tiruvannamalai Water Supply and Drainage Fund - Distribution of Revenues for every 100
INR earned in 2017/18

2
2011/12
Past

39.07
33.33
5.74
50.56
37.25
13.30
5.53
0.09
4.75
100.00

10
2019/20
Forecast

39.01
33.38
5.63
50.67
37.31
13.36
5.54
0.09
4.69
100.00

11
2020/21
Forecast

38.99
33.42
5.57
50.75
37.35
13.40
5.55
0.09
4.63
100.00

12
2021/22
Forecast

38.99
33.45
5.54
50.81
37.39
13.43
5.55
0.08
4.56
100.00

13
2022/23
Forecast
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Scenarios

Calculation of effects for different scenarios

%
m³/a
m³/a
#
%
%
%

#
y

0

4.80%
6,734,250
4,713,975
15,104
56.85%
36.48%
35.2%

1
2010/11
Past

Current Demand Income Scenarios
WSD tax and Charges current demand income at current collection
INR/a
rates
9,621,198
WSD tax
INR/a
6,193,199
Water Service Charges
INR/a
3,427,999
WSD tax and Charges current demand income at 85% collectionINR/a
rates
17,246,686
WSD tax
INR/a
9,260,083
Water Service Charges
INR/a
7,986,603
WSD tax and Charges current demand income at 85% collectionINR/a
rates + 50 INR monthly charges
24,666,640
increase
WSD tax
INR/a
9,260,083
Water Service Charges
INR/a
15,406,557

Scenario Comparison

Inflation rate
Water actually produced per year
Water available for consumption per year
Number of households receiving bill (Water Service Charges)
WSD Tax collection rate current demand
Charges collection rate current demand
Total cost coverage

Assumptions

Periods
Fiscal year
Project phases

Brief Description:

12,052,988
7,624,589
4,428,399
17,626,135
9,537,276
8,088,858
25,174,931
9,537,276
15,637,655

4.80%
6,734,250
4,713,975
15,331
67.95%
46.53%
59.9%

2
2011/12
Past

14,417,602
8,875,572
5,542,030
17,927,890
9,658,236
8,269,653
25,530,456
9,658,236
15,872,220

4.80%
6,734,250
4,713,975
15,561
78.11%
56.96%
71.4%

3
2012/13
Past

13,310,414
8,481,684
4,828,730
19,371,828
10,202,045
9,169,783
27,726,665
10,202,045
17,524,620

4.80%
6,734,250
4,713,975
17,181
70.67%
44.76%
34.4%

4
2013/14
Past

14,445,857
9,039,757
5,406,100
20,269,550
10,624,975
9,644,575
28,412,464
10,624,975
17,787,489

4.80%
6,734,250
4,713,975
17,439
72.32%
47.65%
31.4%

5
2014/15
Past

File: WALUE Financial Model_V.1.13.04.xlsm

18,975,357
8,533,485
10,441,872
30,092,720
10,894,379
19,198,341
37,975,831
10,894,379
27,081,452

4.80%
6,734,250
4,713,975
17,700
66.58%
46.23%
56.6%

6
2015/16
Past

19,571,050
9,241,829
10,329,221
29,382,910
11,057,794
18,325,116
38,545,469
11,057,794
27,487,674

19,864,616
9,380,457
10,484,159
29,823,654
11,223,661
18,599,993
39,123,651
11,223,661
27,899,989

4.80%
6,734,250
4,713,975
18,235
71.04%
47.91%
41.3%

8
2017/18
Past

Version: 1.13.04

4.80%
6,734,250
4,713,975
17,966
71.04%
47.91%
42.4%

7
2016/17
Past

20,162,585
9,521,164
10,641,421
30,271,009
11,392,016
18,878,993
39,710,505
11,392,016
28,318,489

4.80%
6,734,250
4,713,975
18,509
71.04%
47.91%
40.4%

9
2018/19
Current

20,465,024
9,663,981
10,801,043
30,725,074
11,562,896
19,162,178
40,306,163
11,562,896
28,743,267

4.80%
6,734,250
4,713,975
18,786
71.04%
47.91%
39.7%

10
2019/20
Forecast

20,771,999
9,808,941
10,963,058
31,185,950
11,736,340
19,449,610
40,910,755
11,736,340
29,174,416

4.80%
6,734,250
4,713,975
19,068
71.04%
47.91%
39.0%

11
2020/21
Forecast

21,083,579
9,956,075
11,127,504
31,653,739
11,912,385
19,741,355
41,524,417
11,912,385
29,612,032

4.80%
6,734,250
4,713,975
19,354
71.04%
47.91%
38.4%

12
2021/22
Forecast

21,399,833
10,105,416
11,294,417
32,128,545
12,091,071
20,037,475
42,147,283
12,091,071
30,056,212

4.80%
6,734,250
4,713,975
19,645
71.04%
47.91%
37.7%

13
2022/23
Forecast

Displayed year: 2016/17

in millions INR/a

Additional potential revenue from increased collection rates and
reduced write-off for 2016/17
35
2.64

30
25
18.33

18.33

9.24

11.06

11.06

Current demand income status quo

Current demand income at 85%
collection rates

Current demand income at 85%
collection rates + reduced write-off

20
15

10.33

10
5
0

WSD tax

Water service charges

Reduced write-off due to increased collection rate

in millions INR/a

Additional potential revenue from increased collection rates and
reduced write-off for 2022/23
45
40
6.62

35
30
25

20.04

20.04

10.11

12.09

12.09

Current demand income status quo

Current demand income at 85%
collection rates

Current demand income at 85%
collection rates + reduced write-off

20
15

11.29

10
5
0

Est. reduced write-off due to long-term established increased collection rate
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Water service charges

WSD tax

292
0

50

100

150

200

250

300

350

400

450

2010/11

2012/13

2013/14

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

2020/21

17,246,686 17,626,135 17,927,890 19,371,828 20,269,550 30,092,720 29,382,910 29,823,654 30,271,009 30,725,074 31,185,950
24,666,640 25,174,931 25,530,456 27,726,665 28,412,464 37,975,831 38,545,469 39,123,651 39,710,505 40,306,163 40,910,755

WSD tax and Charges income (only current demand) at 85%
collection rates

WSD tax and Charges income (only current demand) at 85%
collection rates + 50 INR monthly charges increase

12,052,988 14,417,602 13,310,414 14,445,857 18,975,357 19,571,050 19,864,616 20,162,585 20,465,024 20,771,999

2011/12

Current demand revenue scenarios

WSD tax and Charges income (only current demand) at current
9,621,198
collection rates

Average collection rates from
2011/12 until 2015/16:
- WSD Tax: 71.04%
- Charges: 47.91%

in Lakh Rupees

Appendix C – Financial Model (Manual)
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1.
1.1

BACKGROUND AND RATIONALE
Background

The project originated from the final Indo-German Sustainability Conference in New Delhi
in 2010 during which eight general research fields with priority for the water sector were
defined. In dialogue with key staff from academia, industry and development cooperation a
list of 21 research topics for Indo-German water research ("Long list") was created based
on these research fields. The 21 research ideas were assessed for their compatibility with
the ongoing activities of KfW Bank in India. As a result, 3 topics were found to be
particularly relevant and promising for both the development cooperation as well as for
research & development ("Shortlist"). Subsequently a "fact-finding mission" was
conducted with the involvement of KfW, the IB of the BMBF and IEEM. During that
mission various cities in India were visited to assess the local working conditions and the
interest of the end-users (municipal water and wastewater plants) for the three preselected
individual topics. As a result of the fact-finding mission the research topic "WaLUE" was
found to be best suited to meet all required criteria.
The main target of the BMBF CLIENT-Project WaLUE (FKZ: 02WCL1300A-F) is to
deliver an overall solution concept for water loss reduction, adapted to the situation of the
Indian water supply sector and exemplarily executed for the municipality of
Tiruvannamalai (a medium sized town in the Federal State of Tamil Nadu).
A viable water utility business concept, equipped with a financing model for long-term
value investment programmes had to be developed, verified and demonstrated. Know-how
transfer to the local operators and decision-makers needed to be included as an important
WaLUE project activity in order to ensure a sustainable implementation of WALUE,
especially against the background that sustainable operation and maintenance is one of the
major bottlenecks in the Indian water supply sector.
With support from the Tiruvannamalai Municipality the financial model including this
manual were developed as a tool to help achieve that goal.
The general approach and structure had been discussed and co-ordinated with financing
experts from KfW, which is one of the donor banks re-financing TNUDF. Since there has
been a change of responsible KfW staff in Frankfurt as well as in New Delhi, this process
of discussion, co-ordination and reconciliation needs to be repeated.
For more information on the WaLUE-Project see: (www.walue-india.de).
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1.2

Rationale for the financial model

The WaLUE Financial Model is a MS Excel-based spreadsheet model developed by
IEEM within the framework of the BMBF Research Project WaLUE specifically for the
Tiruvannamalai Water Supply and Drainage Fund. The financial model has been
designed to assess the economic sustainability of the Tiruvannamalai Water Supply and
Drainage Fund and to forecast its future development under current conditions.
Furthermore, several parameters (e.g. tariff rates, collection rates, inflation) are adjustable
in order to simulate the effect of target-oriented adjustments within the framework of the
financial model. It enables the user to evaluate the project requiring only a relatively small
number of basic inputs.
This manual will guide the prospective user throughout the process, provide information
on required input data, explain the calculation logic, help interpret results and show the
model’s limitations. The following chapter "model specifications" provides technical
information on the spreadsheet model and the incorporated features. The section-by-section
guide navigates the prospective user through each individual sheet of the model, explaining
the user interface and required inputs and pointing out key outputs. More complex
formulas used throughout the model are explicitly stated and shown in the respective
sheet’s chapter. For illustrative purposes, each section includes screenshots directly out of
the model to exemplify the model’s features and provide visual aide when entering data
and interpreting results. Finally, the chapter conclusion summarizes the model’s
applicability and identifies limitations.
For reasons of data protection, all tables throughout this manual are cleared of actual
data and all graphs use fictitious data for illustrative purposes only. The only exception
to this rule is chapter 3.3 “Tariff Rates” as it contains only the publicly available tariff
rates.
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2.

Model Specifications

The WaLUE Financial Model for the Tiruvannamalai Water Supply and Drainage
Fund has been developed with MS Excel 2016. It uses MS Excel’s innate VBA (Visual
Basic for Applications) programming language for certain macro-based events and
therefore requires the prospective user to activate macros in MS Excel. With every opening
of the file, the user will be prompted to do so if the standard settings deviate. Although the
model is compatible with older versions of MS Excel, doing so might result in minor
distortions of formatting or the placement of ActiveX control elements (e.g. buttons for
navigation purposes). Basis for this manual is version 1.13.05 of the WaLUE Financial
Model for the Tiruvannamalai Water Supply and Drainage Fund.
The model is defined by a logical flow of information, always flowing towards subsequent
sheets. Due to the complexity of certain calculations, very few exceptions had to be made
and are pointed out in the sheet’s respective chapters, but circular references are nonexistent. Optimal results will be achieved if every sheet is filled in successively, although
future alterations of values in earlier sheets are possible without difficulty. Nevertheless,
due to the flow of information throughout the model, these alterations might
correspondingly change results in all subsequent sheets.
Except the Navigation, Basic Assumptions, Tariff Rates, Water Meter Installation,
Overview Taxes, Charges & collection Rate and Graphs sheets, every sheet of the model
is designed the same way. A timeline at the top of the screen depicts the project years,
while the left-hand side represents the respective parameters. MS Excel’s freeze window
function ensures that both project years and parameters remain visible, irrespective of the
user’s scrolling through the sheet.

This universal design allows to use name ranges for calculations in most cases. Thereby,
when selecting a certain cell, relevant components of each calculation formula are
intuitively comprehensible due to the use of name ranges instead of simple alpha-numeric
cell references.

The name ranges have been named as self-explanatory as possible, but the user has two
ways to find the origin of a particular name range, if it remains unclear: First option is MS
Excel’s integrated Name Range Manager (Formulas => Name Manager) that lists all name
ranges of the entire model and their origin. Furthermore, all sheets designed with the
timeline at the top have a hidden column G. This column can be expanded to reveal the
name range for the entire row of each parameter used on that sheet.
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Additionally, every sheet has a header that provides information about its contents and
three buttons to navigate around the workbook. Two arrows take the user to the
immediately adjacent sheets while the button labelled Navigation brings him back to the
Navigtion sheet.

Finally, the entire workbook is protected. The only cells that can be altered by the user are
input cells. This ensures the overall integrity of the model and prevents almost untraceable
calculation errors due to accidental alteration of cell formulas.
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3.

Section-by-Section Guide

3.1

Navigation [Nav]

Required Inputs:

None

Optional Inputs:

None

Key Results:

None

On every opening of the file, the user will be automatically taken to the Navigation sheet.
It provides basic information about the project (these can be changed using the sheet
Assumptions) and allows the immediate access of every sheet that is contained in the
model. It only serves navigational purposes and requires no inputs.
The header includes three scrollbars that allow changing the model’s
version identifier manually. That can be used to ensure version control,
especially when several users work with the same model.
The centre of this sheet displays general information and an index of all the sheets
contained in the model. Clicking on the text in the column “Link” will take the user to the
respective sheet.

Next to it, the model provides information on how to interpret the formatting of cells
throughout the model. Cells that allow for inputs or interaction (e.g. by dropdown menu)
and inactive cells are visually distinguishable from calculation and output cells to guide the
user through every sheet. Only input cells allow changes to ensure the model’s overall
integrity.
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3.2

Basic Assumptions [Assumptions]

Required Inputs:

 name of project phase I
 starting year of FM
 currency symbol

 number of periods
 start of fiscal year
 operative days of facility

Optional Inputs:

 project name
 name of project phase II-IV
 inflation rate

 project description
 start of project phase II-IV

Key Results:

Resultant timeline; setup of key values used throughout the model

The sheet Basic Assumptions enables the user to set up the model by making several
calculation-related decisions.
The category Project Information allows for naming the project and briefly describing it.
This will be automatically updated in Navigation and has no further relevance.
Additionally, the model differentiates between up to four project phases if requested. Every
sheet from here on can visually distinguish the chosen phases for presentation purposes in
the resulting timeline (the input cell’s colours provide the used colour code throughout the
model). Only project phase I is a mandatory input, the others can be left empty if
irrelevant.

Forecast-related assumptions require inputs regarding the number of periods the model is
supposed to incorporate, the starting month of the relevant fiscal year, the first period to be
incorporated in the model and (if applicable) the beginning of project phase II to IV.

This information will result in the model’s timeline that is used in most sheets throughout
the model. A preview is presented at the bottom of the sheet. The model allows for up to
13 periods. If less periods are chosen, the irrelevant cells will be blacked out according to
the cell captions described in Navigation. In case additional forecasting periods are
required in the future, the starting year of the financial model should be adapted to allow
for additional forecasting periods, therewith requiring that some past periods need to be
deleted. Unfortunately, the model will lose key functionalities if the prospective user just
inserts additional columns since all areas are defined bey MS Excel name ranges in the
background.
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Economic and technical assumptions include values that will be valid throughout the
model, including the currency used for inputs, inflation rate as well as the number of
average operative days per year of the facility. Additionally, an alternative currency is
displayed here for reference, although it is chosen later (on the first outcome sheet,
Results). It can be used to display results on all outcome sheets in an alternative currency
(can be switched on and off at will) and will be explained in detail on the respective sheet.
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3.3

Tariff Rates [TariffRates]

Required Inputs:

None

Optional Inputs:

 period of next tariff increase
 new initial connection fees

Key Results:

Overview of past and current tariff structure; forecast of resultant annual tariff
structure

 new water service charge rates
 new water connection charges

The sheet Tariff Rates provides a detailed overview of the historic tariff structures until
2014/2015 as well as the current tariff structure that is active since then. The included rates
are based on available input data and cannot be altered.

Furthermore, the model allows for including a future alteration of the existing tariff
structure that will influence the calculations throughout the model starting from the chosen
period in which the change shall take place. Inputs are made in the chosen input currency
(as always) and are automatically converted into the chosen alternative currency as chosen
on the sheet Results for quick reference purposes.
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Although all tariff rates are included in order to provide a comprehensive overview, only
the rates for households for water service charges and initial connection fees will have
an impact on the model’s calculations. To keep the model’s calculations as simple as
possible as well as due to the lack of input data regarding the number of connected
businesses and the occurrence of water connection charges (in case of road cuttings), the
other tariff rates are not directly linked to calculations on subsequent sheets. If no values
are included here, the entire forecast will be based on the current tariff structure that is
valid since 2015/16.
At the bottom of the sheet, a timeline with the resultant tariff structure is included for quick
reference (in both input and alternative currency).
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3.4

Revenue [Revenue]

Required Inputs:

 production capacity per day
 # of billed households (Charges)
 historical demands (all revenues)
 future collection rates
 estimated physical loss rate

 water actually produced per day
 # of liable households (WSD Tax)
 historical collection (all revenues)
 Charges historical collection

Optional Inputs:

 household increase rates

 other revenue

Key Results:

Water supply; all types of revenue

The sheet Revenue provides an overview of all relevant water supply assumptions. It
requires inputs for the facility’s daily production capacity as well as the actually produced
amount of water per day. In combination with the estimated physical water loss rate, daily
and annual losses and water available for consumption are being calculated:
𝑷𝒉𝒚𝒔𝒊𝒄𝒂𝒍 𝑳𝒐𝒔𝒔𝒆𝒔 = 𝑾𝒂𝒕𝒆𝒓 𝒂𝒄𝒕𝒖𝒂𝒍𝒍𝒚 𝒑𝒓𝒐𝒅𝒖𝒄𝒆𝒅 × 𝑬𝒔𝒕𝒊𝒎𝒂𝒕𝒆𝒅 𝒑𝒉𝒚𝒊𝒔𝒊𝒄𝒂𝒍 𝒍𝒐𝒔𝒔 𝒓𝒂𝒕𝒆

𝑾𝒂𝒕𝒆𝒓 𝒂𝒗𝒂𝒊𝒍𝒂𝒃𝒍𝒆 𝒇𝒐𝒓 𝒄𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 = 𝑾𝒂𝒕𝒆𝒓 𝒂𝒄𝒕𝒖𝒂𝒍𝒍𝒚 𝒑𝒓𝒐𝒅𝒖𝒄𝒆𝒅 − 𝑷𝒉𝒚𝒔𝒊𝒄𝒂𝒍 𝒍𝒐𝒔𝒔𝒆𝒔

Additionally, the model requires inputs for the number of billed households as well as the
household increase rate in the future in order to estimate future development of billed
households. Therefore, the model distinguished between Water Service Charges and Water
Supply & Drainage Tax to allow for different structures of liable households and differing
developments.

In the next step, revenues from Water Supply & Drainage Tax and Water Service Charges
are calculated. For past fiscal years the total demand and actual collection of unpaid arrears
and the current demand are required inputs. The historic collection rates are derived from
those inputs:
𝑪𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆 𝒖𝒏𝒑𝒂𝒊𝒅 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 =
𝑪𝒐𝒍𝒆𝒍𝒄𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅 =
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For future periods, the estimated collection rates for current demand and unpaid arrears
must be included so that demand and actual collection is automatically calculated. The
Formulas for current demand and collection of Water Supply and Drainage Tax forecasting
are shown below:
𝑾𝑺𝑫 𝑻𝒂𝒙 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅𝒕 = 𝑾𝑺𝑫 𝑻𝒂𝒙 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅𝒕−𝟏 × (𝟏 + 𝑰𝒏𝒄𝒓𝒆𝒂𝒔𝒆 𝒓𝒂𝒕𝒆 𝒍𝒊𝒂𝒃𝒍𝒆 𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅𝒔𝒕 )
𝑾𝑺𝑫 𝑻𝒂𝒙 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏𝒕 = 𝑾𝑺𝑫 𝑻𝒂𝒙 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅𝒕 × 𝑾𝑺𝑫 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆𝒕 )

The Formulas for current demand and collection of Water Service Charges forecasting are
calculated differently as they are directly derived from the annual water service charge rate
per household:
𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅𝒕 = 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒃𝒊𝒍𝒍𝒆𝒅 𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅𝒔𝒕 × 𝑾𝒂𝒕𝒆𝒓 𝑺𝒆𝒓𝒗𝒊𝒄𝒆 𝑪𝒉𝒂𝒓𝒈𝒆 𝒓𝒂𝒕𝒆𝒕

𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏𝒕 = 𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅𝒕 × 𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆𝒕 )

Forecasting the unpaid arrears requires an additional step, as a certain amount of unpaid
arrears is being written off every year, reducing the amount of unpaid arrears in the
following year. Furthermore, the current demand that is not collected in one period is
added to the amount of unpaid arrears in the following period. Therefore, the amount of
written off unpaid arrears is calculated separately on the sheet Expenditures (for further
explanations see chapter 3.9). Accordingly, the demand of unpaid arrears has to take into
account the amount of uncollected demand and the amount written off in the prior period:
𝑾𝑺𝑫 𝑻𝒂𝒙 𝒖𝒏𝒑𝒂𝒊𝒅 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 𝒅𝒆𝒎𝒂𝒏𝒅𝒕

= (𝑾𝑺𝑫 𝑻𝒂𝒙 𝑻𝒐𝒕𝒂𝒍 𝑫𝒆𝒎𝒂𝒏𝒅𝒕−𝟏 − 𝑾𝑺𝑫 𝑻𝒂𝒙 𝑻𝒐𝒕𝒂𝒍 𝑪𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏𝒕−𝟏 ) × (𝟏 − 𝑾𝒓𝒊𝒕𝒆 𝑶𝒇𝒇 𝑹𝒂𝒕𝒆𝒕−𝟏 )

𝑾𝑺𝑫 𝑻𝒂𝒙 𝒖𝒏𝒑𝒂𝒊𝒅 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏𝒕

= 𝑾𝑺𝑫 𝑻𝒂𝒙 𝒖𝒏𝒑𝒂𝒊𝒅 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 𝒅𝒆𝒎𝒂𝒏𝒅𝒕 × 𝑾𝑺𝑫 𝑻𝒂𝒙 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆𝒕

𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒖𝒏𝒑𝒂𝒊𝒅 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 𝒅𝒆𝒎𝒂𝒏𝒅𝒕

= (𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝑻𝒐𝒕𝒂𝒍 𝑫𝒆𝒎𝒂𝒏𝒅𝒕−𝟏 − 𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝑻𝒐𝒕𝒂𝒍 𝑪𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏𝒕−𝟏 ) × (𝟏 − 𝑾𝒓𝒊𝒕𝒆 𝑶𝒇𝒇 𝑹𝒂𝒕𝒆𝒕−𝟏 )

𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒖𝒏𝒑𝒂𝒊𝒅 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏𝒕

= 𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒖𝒏𝒑𝒂𝒊𝒅 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 𝒅𝒆𝒎𝒂𝒏𝒅𝒕 × 𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒂𝒓𝒓𝒆𝒂𝒓𝒔 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆𝒕
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Furthermore, the model allows to include and forecast three additional sources of revenue:
Revenues from new water connections, Charges for water supply through lorries and other
revenue. Other revenue and revenues from lorries are forecasted based on their average
historical revenues. Revenue from new water connections utilises earlier inputs regarding
newly connected households per period and initial connection fees for households:
𝑹𝒆𝒗𝒆𝒏𝒖𝒆𝒔 𝑰𝒏𝒊𝒕𝒊𝒂𝒍 𝒄𝒐𝒏𝒏𝒆𝒄𝒕𝒊𝒐𝒏 𝒇𝒆𝒆𝒔 = 𝑰𝒏𝒊𝒕𝒊𝒂𝒍 𝒄𝒐𝒏𝒏𝒆𝒄𝒕𝒊𝒐𝒏 𝒇𝒆𝒆 × 𝑵𝒆𝒘𝒍𝒚 𝒄𝒐𝒏𝒏𝒆𝒄𝒕𝒆𝒅 𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅𝒔
𝑾𝒂𝒕𝒆𝒓 𝑺𝒖𝒑𝒑𝒍𝒚 𝑪𝒐𝒏𝒏𝒆𝒄𝒕𝒊𝒐𝒏 𝑪𝒉𝒂𝒓𝒈𝒆𝒔𝒕

= 𝑾𝒂𝒕𝒆𝒓 𝑺𝒖𝒑𝒑𝒍𝒚 𝑪𝒐𝒏𝒏𝒆𝒄𝒕𝒊𝒐𝒏 𝑪𝒉𝒂𝒓𝒈𝒆𝒔𝒕−𝟏 × (𝟏+𝑰𝒏𝒄𝒓𝒆𝒂𝒔𝒆 𝒓𝒂𝒕𝒆 𝒏𝒆𝒘𝒍𝒚 𝒄𝒐𝒏𝒏𝒆𝒄𝒕𝒆𝒅 𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅𝒔𝒕

At the end of this section, the model provides a summarized overview of all different
revenue types and the overall total revenue.
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3.5

Loans [Loans]

Required Inputs:

 amounts borrowed
 disbursement/repayment mode
 first disbursement mm/yyyy
 repayment instalments
 nature of grace period

 loan type
 interest rates
 first repayment mm/yyyy
 disbursement instalments

Optional Inputs:

 name of loans

Key Results:

book values loans; borrowing (timing & amount); interest; amortisation

The sheet Loans models up to seven different loans for the project and calculates interest,
amortisation, timing of cash flows and book values. The supported forms of loans are
annuity loans and fixed principal loans. Annuity loans have a fixed repayment per period
whose amount does not change over time, but the ratio of interest and repayment adapts to
reflect the diminishing interest payments and increasing repayment rates over time. Fixed
principal loans have a fixed repayment rate during the entire loan while interest payments
are reduced over time as the residual loan amount decreases with each repayment
instalment.
The sheet does not allow for automatic renewal of loans after full amortisation. This
section can be used to include new loans if the model is being used to plan future
investments and their effect on the cost structure of the entire project and/or to model
existing loans and their effect on the overall model.
For each loan, a respective name for identification purposes can be chosen as well as the
loan type (annuity vs. fixed principal). Furthermore, the amount borrowed, the interest rate,
the mode for disbursement and repayment (annual vs. semi-annual) require inputs. To
finish setting up the loan, the first disbursement (mm/yyyy) and first repayment (mm/yyyy)
dates as well as the number of disbursement respectively repayment instalments need to be
included. Therewith, the model can differentiate between semi-annual and annual loan
conditions. Finally, if a grace period exists (according to the first repayment dates) the user
can define if both principal and interest payments are deferred for that period or if interest
is still to be paid.
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Next to the loan specifications, a table and graph display the interest and principal
payments per year for all loans combined over the entire forecasted period.

The calculation of loans has been slightly simplified to reduce complexity of the model.
While banks usually calculate interest and amortisation for every single day, the model
calculates both values either semi-annually or annually (according to your chosen
preference). Since the model is designed to present all results for a full fiscal year, most
calculations are run in the background in order to allow for semi-annually calculation,
which require a different structure. Therefore, the following formulas are correctly applied,
but cannot be seen by the prospective user as they are mainly within the restricted
Developer’s Workspace at the bottom of each sheet. The visible table derives its data
automatically from the background calculations.
The basic formulas for annuity loan calculations are applied as defined by standard
financial mathematics:
𝑨𝒏𝒏𝒖𝒊𝒕𝒚𝒕 = 𝑨𝒎𝒐𝒓𝒕𝒊𝒔𝒂𝒕𝒊𝒐𝒏𝒕 + 𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕𝒕
𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕𝒕 = 𝑨𝒎𝒐𝒖𝒏𝒕 𝒃𝒐𝒓𝒓𝒐𝒘𝒆𝒅 × 𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝑹𝒂𝒕𝒆 ×

(𝟏 + 𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝑹𝒂𝒕𝒆)𝒊𝒏𝒔𝒕𝒂𝒍𝒎𝒆𝒏𝒕𝒔 − (𝟏 + 𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝑹𝒂𝒕𝒆)𝒕−𝟏
(𝟏 + 𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝑹𝒂𝒕𝒆)𝒊𝒏𝒔𝒕𝒂𝒍𝒎𝒆𝒏𝒕𝒔 − 𝟏

𝑨𝒎𝒐𝒓𝒕𝒊𝒔𝒂𝒕𝒊𝒐𝒏𝒕 = 𝑨𝒎𝒐𝒖𝒏𝒕 𝒃𝒐𝒓𝒓𝒐𝒘𝒆𝒅 × 𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝑹𝒂𝒕𝒆 ×
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Fixed principal loans are calculated by using the following formulas:
𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕𝒕 = 𝑹𝒆𝒔𝒊𝒅𝒖𝒂𝒍 𝑩𝒐𝒐𝒌 𝑽𝒂𝒍𝒖𝒆𝒕−𝟏 × 𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝑹𝒂𝒕𝒆
𝑨𝒎𝒐𝒓𝒕𝒊𝒔𝒂𝒕𝒊𝒐𝒏𝒕 =

𝑨𝒎𝒐𝒖𝒏𝒕 𝒃𝒐𝒓𝒓𝒐𝒘𝒆𝒅
𝑰𝒏𝒔𝒕𝒂𝒍𝒍𝒎𝒆𝒏𝒕𝒔

Borrowing describes the amount of money received in the period defined as the
disbursement period. Interest and amortisation are automatically calculated. Initial and
residual book values are provided at the top and bottom of this section as the calculation’s
logical consequence.
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3.6

Investments [INV]

Required Inputs:

 Economic lifetime C, E & M

 Initial Investment C, E, M

Optional Inputs:

 Contingencies rate

Key Results:

book values investments; replacement investments (timing & amount); total
nd
investments; depreciation; 2 scenario considering contingencies

The sheet Investments enables the prospective user to model project investments, allowing
to differentiate between construction, electrical and mechanical equipment. Furthermore,
all investment calculations are included twice (bottom of the sheet). If a contingencies rate
is chosen, the second version adjusts the original values for contingencies accordingly.
This section can be used to include new investments if the model is being used to plan
future investments and their effect on the cost structure of the entire project.

In order to depreciate the investments correctly and to trigger automatic replacement
investments, the economic life-time for construction, electrical and mechanical equipment
has to be chosen. The economic life-time inputs are essential, even if one component
should not be included, to ensure the model’s integrity and prevent circular references.
Automatic replacement investments will be inflated with the chosen inflation rate. The
inflation index is displayed for reference.

The last required inputs are the initial investment values. Inputs are possible for each
period, while every entry is being treated as a new investment that is calculated
individually. For example, a fictitious investment of 3.000.000€ in construction in period 1
will be depreciated over 30 periods and an automatic replacement investment would be
triggered in period 31. A 2.000.000€ investment in period 2 will accordingly trigger a
replacement investment in period 32, etc. This ensures that larger investments that are split
over consecutive periods are depreciated correctly and any replacement assumes an
analogous timeframe of (re-)construction over the same number of periods.
𝑹𝒆𝒑𝒍𝒂𝒄𝒆𝒎𝒆𝒏𝒕 𝑰𝒏𝒗𝒆𝒔𝒕𝒕 = 𝑰𝒏𝒗𝒆𝒔𝒕𝒎𝒆𝒏𝒕𝒕−𝒆𝒄𝒐𝒏𝒐𝒎𝒊𝒄 𝒍𝒊𝒇𝒆𝒕𝒊𝒎𝒆 × (𝟏 + 𝒊𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆𝒕 )𝒆𝒄𝒐𝒏𝒐𝒎𝒊𝒄 𝒍𝒊𝒇𝒆𝒕𝒊𝒎𝒆
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Depreciation is calculated linear over the economic life-time of each category and does not
allow for residual value. That means each investment is depreciated until 0 € and a
replacement investment gets triggered.
𝑫𝒆𝒑𝒓𝒆𝒄𝒊𝒂𝒕𝒊𝒐𝒏𝒕 =

∑𝒕𝒊=(𝒕−𝒆𝒄𝒐𝒏𝒐𝒎𝒊𝒄 𝒍𝒊𝒇𝒆𝒕𝒊𝒎𝒆) 𝑻𝒐𝒕𝒂𝒍 𝑰𝒏𝒗𝒆𝒔𝒕𝒎𝒆𝒏𝒕𝒔𝒊
𝑬𝒄𝒐𝒏𝒐𝒎𝒊𝒄 𝑳𝒊𝒇𝒆𝒕𝒊𝒎𝒆

Initial and residual book values are provided at the top and bottom of this section with their
resulting values.
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3.7

Water Meter Installation [WaterMeterInstall]

Required Inputs:

None

Optional Inputs:

None

Key Results:

Overview of historical investment costs related to water meter installation

The sheet Water Meter Installation provides an overview of historical investment costs for
the installation of water meters in 2014/15 as well as deduction of the costs for exactly 100
Water Meters. The table differentiates between total material costs of domestic water
meters, DN 200 bulk water meters and DN 100 water meters as well as the overall related
labour costs for installation.
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3.8

Water Loss Reduction & Monitoring (WLR) [WaterLoss]

Required Inputs:

 Amount of materials
 costs of materials
 labour rates installation/running
 labour man-days for installation/running
 hypothetically reduced water loss rate

Optional Inputs:

None

Key Results:

Forecast of future water meter installations; running labour costs for monitoring;
Potential savings for customers due to reduced water losses

The sheet Water Loss Reduction & Monitoring (WLR) is divided into three different
sections.
Firstly, it allows to forecast future investment costs of additional water meter installations.
Simply insert the estimated material requirements and costs as well as estimated labour
rates and man-days for installation in the period in which the installation is expected to
take place and the model calculates the expected overall investment costs.

Furthermore, the sheet allows to estimate current and future running labour costs for
monitoring, differentiated between high- and low-skilled labour. When including labour
rates and expected man-days required for monitoring, the running labour costs for
monitoring are automatically calculated and included in total labour costs on the sheet
Expenditures.
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Finally, the model provides an overview of the current actual costs per received m³ of
water per household and allows you to simulate the effect of a different physical water loss
rate.

𝑪𝒖𝒓𝒓𝒆𝒏𝒕 𝒄𝒐𝒔𝒕𝒔 𝒑𝒆𝒓 𝒎𝟑 𝒑𝒆𝒓 𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅 =

(𝑾𝑺𝑫 𝒕𝒂𝒙 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅 + 𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅)
(𝑾𝒂𝒕𝒆𝒓 𝒂𝒄𝒕𝒖𝒂𝒍𝒍𝒚 𝒑𝒓𝒐𝒅𝒖𝒄𝒆𝒅 × 𝒆𝒔𝒕𝒊𝒎𝒂𝒕𝒆𝒅 𝒑𝒉𝒚𝒔𝒊𝒄𝒂𝒍 𝒍𝒐𝒔𝒔 𝒓𝒂𝒕𝒆)

𝑷𝒐𝒕𝒆𝒏𝒕𝒊𝒂𝒍 𝒄𝒐𝒔𝒕𝒔 𝒑𝒆𝒓 𝒎𝟑 𝒑𝒆𝒓 𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅
(𝑾𝑺𝑫 𝒕𝒂𝒙 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅 + 𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒅𝒆𝒎𝒂𝒏𝒅)
=
(𝑾𝒂𝒕𝒆𝒓 𝒂𝒄𝒕𝒖𝒂𝒍𝒍𝒚 𝒑𝒓𝒐𝒅𝒖𝒄𝒆𝒅 × 𝑺𝒄𝒆𝒏𝒂𝒓𝒊𝒐𝒏: 𝑹𝒆𝒅𝒖𝒄𝒆𝒅 𝒘𝒂𝒕𝒆𝒓 𝒍𝒐𝒔𝒔 𝒓𝒂𝒕𝒆)
𝑹𝒆𝒍𝒂𝒕𝒊𝒗𝒆 𝑬𝒇𝒇𝒆𝒄𝒕 =

(𝟏 − 𝑷𝒐𝒕𝒆𝒏𝒕𝒊𝒂𝒍 𝒄𝒐𝒔𝒕𝒔 𝒑𝒆𝒓 𝒎𝟑 𝒑𝒆𝒓 𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅)
𝑪𝒖𝒓𝒓𝒆𝒏𝒕 𝒄𝒐𝒔𝒕𝒔 𝒑𝒆𝒓 𝒎𝟑 𝒑𝒆𝒓 𝒉𝒐𝒖𝒔𝒆𝒉𝒐𝒍𝒅
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3.9

Expenditures [Expenditures]

Required Inputs:

 labour costs
 repairs & maintenance
 finance expenses

 operating expenses
 administration
 depreciation

Optional Inputs:

 Write-off percentage
 Relevant Assets for repairs & maintenance
 Maintenance rate (% of assets method)

Key Results:

All types of expenditures and their development

The sheet Expenditures provides an overview of all types of expenditures for past fiscal
years and forecasts their development in the future.
The first category covers labour expenses. While known monetary values for past fiscal
years can be directly inserted, future labour expenses are calculated based on average
salaries for low- and high-skilled employees and their respective average number of
employees. The salaries are automatically inflated based on the chosen inflation rate.
Furthermore, the running labour costs for monitoring as defined on the previous sheet
(WaterLoss) are included as well.

Power and consumables expenses require inputs from past financial statements and are
extrapolated using their arithmetic mean adapted by inflation. Inputs are possible for power
of head water works, power of sewerage system and power of street lights as well as
overall expenditures for consumables (e.g. chlorine, precipitants).

Repairs and Maintenance also require inputs from past financial statements for all past
fiscal years. To forecast these values, two different methods are being provided. If
“extrapolation” is chosen, future values derive from their arithmetic mean of historical
values adapted by inflation. If “% of assets” is chosen, the value of relevant assets and the
percentage of these assets that are estimated to make up future repair and maintenance
expenditures can be inserted.
𝑹𝒆𝒑𝒂𝒊𝒓𝒔 & 𝑴𝒂𝒊𝒏𝒕𝒆𝒏𝒂𝒏𝒄𝒆 [% 𝒐𝒇 𝑨𝒔𝒔𝒆𝒕𝒔 𝑴𝒆𝒕𝒉𝒐𝒅] = 𝑹𝒆𝒍𝒆𝒗𝒂𝒏𝒕 𝑨𝒔𝒔𝒆𝒕𝒔 × 𝑴𝒂𝒊𝒏𝒕𝒆𝒏𝒂𝒏𝒄𝒆 𝒓𝒂𝒕𝒆 𝒊𝒏 %
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Finally, administration, finance expenses and depreciation require inputs from past
financial statements and are extrapolated using their arithmetic mean. If any future
investments have been included in the earlier sheet INV, the corresponding depreciation
expenses will appear in the relevant category here. If the sheet LOANS has been used to
include current loans and/or future loans, the resulting interest expenses will appear here as
well, unless historical data from past financial statements has already been included. In that
case, the historical data has priority and any calculations are set to zero until the period for
which no historical data is available.
Furthermore, the category “Revenue Write-Off” allows to include past and future revenue
write-offs based on a percentage of all revenues that have not been collected during the
period (for additional information see chapter 3.4 Revenue). The demand for unpaid
arrears in the next period (on the sheet Revenue) is automatically reduced by the amount of
written off revenues and the amount of write-off is realised as expenses. The revenue
write-offs are only included here for reference though, as they are not cost-relevant since
they have already been deducted from revenue on the sheet Revenue.
𝑷𝒓𝒐𝒗𝒊𝒔𝒊𝒐𝒏 𝒇𝒐𝒓 𝒅𝒐𝒖𝒃𝒕𝒇𝒖𝒍 𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏 & 𝒓𝒆𝒗𝒆𝒏𝒖𝒆 𝒘𝒓𝒊𝒕𝒆𝒐𝒇𝒇𝒕 = (𝑾𝑺𝑫 𝑻𝒂𝒙 𝑻𝒐𝒕𝒂𝒍 𝒖𝒏𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒆𝒅𝒕 +
𝑪𝒉𝒂𝒓𝒈𝒆𝒔 𝑻𝒐𝒕𝒂𝒍 𝒖𝒏𝒄𝒐𝒍𝒍𝒆𝒄𝒕𝒆𝒅𝒕 ) × 𝑾𝒓𝒊𝒕𝒆𝒐𝒇𝒇 𝑹𝒂𝒕𝒆 𝑷𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆
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At the end of this section, the model provides a summarized overview of all different types
of expenditures and the overall total expenditures.
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3.10

Results [Results]

Required Inputs:

None

Optional Inputs:

 currency toggle

Key Results:

overview of the model’s key results; optional conversion into alternative currency

 alternative currency

 currency conversion rate

The sheet Results displays the key results for the project, including revenues, OPEX,
CAPEX, the annual surplus/deficit, specific costs and revenues per m³.
Additionally, it enables to directly convert all values into an alternative currency without
effecting any calculations on previous sheets. If the prospective user chooses the
conversion, make sure to use a value greater than 0 as currency conversion rate. Value
symbols will be altered automatically throughout the sheet. If the alternative currency
option is chosen, all subsequent sheets will be converted into that currency.

The first section summarizes total income, total expenditures and the resulting annual
surplus/deficit, accumulated surplus/deficit as well as annual cost coverage ratio while
maintaining the financial statements original structure. The second section uses the exact
same values, but slightly reorganizes their structure in order to differentiate OPEX,
CAPEX, non-water-related expenses and provisions for doubtful collections.
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The section below details the results in form of specific costs and revenues per m³ of water,
using the optimised structure of differentiating OPEX, CAPEX, provisions for doubtful
collection and non-water-related expenses.
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Furthermore, an overview is provided of costs per m³ of not collected demands in that
respective period for Water Supply and Drainage Taxes as well as Water Service charges
and the resultant surplus/deficit per m³ of water is calculated.
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3.11

Graphs [Graphs]

Required Inputs:

None

Optional Inputs:

 period(s) to be depicted by graphs

Key Results:

Visualisation of collection rates, current revenue streams, costs vs. revenues and
accumulated deficit/surplus

The sheet Graphs visualises some of the key findings of this financial model in seven
graphs. For demonstrative purposes, the graphs below consist of fictitious inputs. Firstly,
the graph “E2E Overview” presents the development of revenues, expenditures write-offs
and cost-coverage over time and their relation to each other.

Additionally, the graph for collection rates shows the collection rates for WSD tax and
Charges for the first seven consecutive periods while differentiating between current
demand and unpaid arrears. Next to it, “Current Revenue Streams – Claims Management”
allows the prospective user to choose a fiscal year to display the relation between different
revenue streams in comparison to total costs of that period. Therefore, it visually
distinguishes the actually collected revenues and the resultant accounts receivable for that
period.

The accumulated deficit graph shows the respective development over the entire
forecasting period of the model. Directly below, the graph depicts the development of
WSD tax & Water Service Charges current demand during the first eight consecutive
periods of the model, differentiating between collected and uncollected amounts. Next to
these two graphs is the graph “Costs vs. Total Revenues”. Here, the prospective user can
again choose a particular period to be displayed in order to illustrate the total costs and
total revenues and their respective distribution.
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Furthermore, a graph similar to the “E2E Overview” is included. It functions the same
way, but unpaid arrears are completely excluded while the collection rate is hypothetically
set to 95% and the resulting effects are displayed.

323

Page 30

Finally, two graphs are provided that illustrate the volumetric tariff rate that would be
required for an example household consuming 7.5 m³ per month. Both graphs assume 90%
collection rates for all revenues and only consider the volume of water that is actually
available for consumption per year, i.e. taking physical losses into account. While the first
graph works with the current physical loss rate, the second graph illustrates the effect of a
physical loss rate set at 15%.
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3.12

WSD Tax vs. Water Service Charges [Tax_vs_Charges]

Required Inputs:

None

Optional Inputs:

 first displayed period by table

Key Results:

Detailed overview of WSD tax and water service charge revenues

The sheet WSD Tax vs. Water Service Charges visualises a detailed overview of Water
Drainage Tax and Water Service Charge Revenues for three consecutive periods. The first
period displayed can be chosen by the dropdown menu in the top left corner. For each
period, the table differentiates between current demand and unpaid arrears as well as
between their respective demand versus actual collection. The resulting collection rates for
each parameter are provided as well.
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3.13

Road to cost recovery [CostRecovery]

Required Inputs:

None

Optional Inputs:

 sensitivity for Water Service Charge collection rates
 sensitivity for Water Supply & Drainage Tax collection rates

Key Results:

Allows for two-phased sensitivity analysis to I) cover only OPEX and II) cover OPEX and
CAPEX expenditures

The sheet Road to Cost Recovery allows the prospective user to see the effect of differing
collection rates for both Water Service Charges as well as Water Supply and Drainage Tax,
in each case differentiated in collection rates for current demand as well as unpaid arrears.
At the top of the sheet, the status quo as calculated throughout the financial model is
presented.

Below, the first phase allows the user to alternate collection rates for future periods and
directly see the result on the coverage of only OPEX as well as combined OPEX and
CAPEX expenditures.
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The final category shows the tariff rates for either Water Service Charges or Water Supply
and Drainage Tax that would be required per period to cover only OPEX as well as OPEX
and CAPEX combined, at the hypothetical collection rates defined above.
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3.14

Key Performance Indicators [KPI]

Required Inputs:

None

Optional Inputs:

 ILI – Infrastructure Leakage Index
 SELL - Sustainable Economic Level of Leakage
 annual service complaints per connection

Key Results:

Key performance indicators for the areas economic, technical and organisational

 operational meters
 quality compliance of water

The sheet Key Performance Indicators calculates central KPI’s in the areas economic,
technical and organisational. Since the financial model incorporates mainly monetary
financial data, several technical and organisational KPI’s can be included manually if the
data is available.
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3.15

Consumer Info: 100 INR distribution [ConsInfo]

Required Inputs:

None

Optional Inputs:

 Displayed period

Key Results:

Detailed overview of cost distribution for every 100 INR spent

 Amount for which distribution is shown

The sheet Consumer Info: 100 INR distribution provides a pie chart to visualise how all
expenditures are distributed for a given amount of INR spent that can be chosen by the
user. By default, the chart represents the cost distribution for 100 INR. If the alternative
currency option has been chosen on the sheet Results the pie chart will adapt accordingly.
Below the pie chart, a table provides information for each period of the financial model,
while the dropdown menu in the top left corner allows to define which period is being
displayed by the pie chart.
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3.16

Revenue Info: 100 INR distribution [RevInfo]

Required Inputs:

None

Optional Inputs:

 Displayed period

Key Results:

Detailed overview of revenue distribution for every 100 INR earned

 Amount for which distribution is shown

The sheet Revenue Info: 100 INR distribution provides a pie chart to visualise how all
revenues are distributed for a given amount of INR earned that can be chosen by the user.
By default, the chart represents the revenue distribution for 100 INR. If the alternative
currency option has been chosen on the sheet Results the pie chart will adapt accordingly.
Below the pie chart, a table provides information for each period of the financial model,
while the dropdown menu in the top left corner allows to define which period is being
displayed by the pie chart.
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3.17

Scenarios [Scenarios]

Required Inputs:

None

Optional Inputs:

 Displayed period for certain graphs

Key Results:

Comparison of different income scenarios and their effects over time

The sheet Scenarios provides tabular and graphic overviews of different scenarios in
relation to current demand income in terms of altered collection rates and reduced revenue
write-off. While the first scenario only assumes increased collection rates, the second
scenario combines improved collection rates with an increase of water service charge rates
simultaneously. For demonstrative purposes, the table and graphs below consist of
fictitious inputs.
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3.18

Household Average [Household]

Required Inputs:

None

Optional Inputs:

None

Key Results:

Calculation of average consumption and cost data for an average household

The sheet Household provides a tabular overview of monthly costs per household as well
as a scenario where the consumption per household is reduced by 15 m³ per month. These
calculations are based on assumptions for average household sizes and consumption levels
from a KIT report that took place within the project area.
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4.

Conclusion

The WaLUE Financial Model is a MS Excel-based spreadsheet model developed by
CEEM within the framework of the BMBF Research Project WaLUE specifically for the
Tiruvannamalai Water Supply and Drainage Fund. It provides a functional tool to
quickly assess the overall economic sustainability and feasibility of the project. It does not,
however, replace detailed cash flow or balance sheet analysis.
Its main purpose is to provide quick and systematic information on the Tiruvannamalai
Water Supply and Drainage Fund and enables the prospective user to achieve that with
only a few basic inputs. Additionally, it provides the means to constantly update all
calculations.
Being an MS Excel spreadsheet model, it has natural limitations that need to be considered
when applying the model. Primarily, the amount of detail regarding input data the model
can handle is limited by the model’s design (for example a maximum of three different
loans, pre-set OPEX categories, etc.).
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Appendix D – Interview Structure and Questions
The interviews were structured according to Gibbs (2008), an expert on analysing qualitative
data. Before each interview started, the author introduced himself and explained the
interview’s purpose, and its expected duration (15-25 minutes). This set the basis for the
interview.
All interviews were structured the same way. At the start a few simple and relatively broad
questions were asked that focused on water supply in India in general and were easy to
answer for all participants, e.g. their opinion of the development of the Indian water market
within the last 10 years. Afterwards the questions and resulting conversation moved to the
main area of interest for this dissertation. As per design, any resulting follow up questions
varied for each participant depending on their answers. The majority of the interview
questions were open questions in order to encourage detailed answers based on each expert’s
experience.
After each interview was concluded, each participant was informed that they would receive
the interview as a draft before it was published in the dissertation. This was done to enable the
participants to comment and rectify any potential misunderstandings. Furthermore, all
participants were provided with the authors contact details in case they wanted to add or
clarify any matters after the interviews. All participants agreed to have their interviews
published within this dissertation.
During each interview the author strived to follow Kvale’s (1996) widely accepted
qualification criteria for good interviews. According to Kvale the interviewer should be, inter
alia, knowledgeable, structured, clear, open, critical, remembering and interpreting. With
these criteria in mind each interview was conducted and the following nine questions were
asked:
1. What is your name, your organisation’s name and purpose and what is your position
and role within the organisation?
2. What are in your opinion currently the three toughest challenges to supplying safe and
continuous water supply in Indian cities?
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3. Do you think that there is funding available and accessible for cities and water utilities
to address these challenges and to improve the water supply infrastructure and
service?
o If so, can the funding be easily accessed by water utilities and is the funding
efficiently utilized?
4. How would you rate the performance of water utilities in general and in addressing
these challenges?
5. What are your thoughts on flat rate tariffs and what kind of tariff would you prefer, if
you do not think that flat rate tariffs are ideal?
o Should water be priced according to its volume and the cost of supply?
6. Do you think the current business models used by Indian water utilities help to reduce
water wastage and losses?
o Do they help or hinder the establishment of a safe and reliable water supply?
7. What role could an appropriate, transparent and sustainable business model play in
addressing these challenges and in supplying affordable, safe and reliable drinking
water?
8. How could a suitable and adaptable business model be implemented?
Gibbs, G. R. (2008) Analysing Qualitative Data (Qualitative Research Kit), London: Sage
Publications
Kvale, S. (1996) Interviews: An Introduction to Qualitative Research Interviewing, London:
Sage
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Interview with Prof. Dr. Vasudevan,
Centre of Environmental Studies at Anna University in Chennai, India
Date: 12 September 2018
Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[00:58] Please mention the two or three toughest challenges when
implementing safe and continuous water supply in cities in India or Tamil
Nadu.

Participant:

The first challenge is the quality of water that is being supplied. This quality
suffers in India and Tamil Nadu because the water distribution line and the
sewage distribution line are parallel and almost side by side. There is no
distinct wall or plate, just close by. So if there is any breakage of the sewage
line or any damage of the water lines the sewage will get inside. So the
sewage will get inside and the sewage contaminates, as all the sewage will go
inside [the water pipes]. Sometimes this is what happens and sometimes the
wall will leak the line. So when there is low pressure, the water can get inside
and it will contaminate the lines. So this is the toughest challenge, the quality
of the water.
And the other thing is the quantity to be supplied. Because there is no control
of the quantity that the person [customer] will use. That is always the case. So
this is a default thing, I think we have already seen it in Tiruvannamalai also.

Interviewer:

[02:53] Do you think that the water quantities and also the fact that so much
water is wasted are also because of the tariff's structure with the flat-rate
tariffs or do you think that there is no connection?

Participant:

With the flat-rate tariff and the quantity used, there is no connection. Because
whatever the government has put as tariff it is only a small amount that they
are charging every person. The quantity can be even more - so there is no
link. Even the water meters are not really made use of.

Interviewer:

[03:31] So people don't use water meters?

Participant:

Your question is the tariff structure?

Interviewer:

[03:38] Yes, do you think if the tariff would be by volume if people would
pay for every litre of water, would they use less water and waste less water?

Participant:

Yeah, if there is such a situation, a quantity-based tariff, if there would always
be a check, people would be afraid of wasting the water. Now, because more
water can be taped, it can be taken without anybody’s knowledge and they
pay some amount so there is always the case. There is no control. So I think,
the rationing of water is necessary.

Interviewer:

[04:23] Do you think that there is enough funding available from either banks
or the municipalities or the government for the cities to address the challenges
of water supply in India and to improve the watering structure?

Participant:

Yeah, they take money from the World Bank and so many others etc. They
take always and also the city is governed by the CMWSSB. They are the
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main people who are taking care of the water requirement for the city. So,
regular repair like checking the leakages etc. is not being carried out. Maybe
it is also because of the manpower shortage. The number of persons who will
do the work, there is a shortage. They also annex new areas into Chennai. So
Chennai has grown in size over the years. Now they are expanding to [outer
districts]. So they have to cater to water requirement of what was previously
known as Outer-Chennai. Now it is coming in the Chennai region. So far
water availability has been secured by the rainwater, which is the main
source. Then, if rainwater supply is not sufficient, they'll go and touch the
groundwater, if the groundwater also does not match, then they carry water
from the adjacent nearby districts. If there is a huge shortage of water, they
will bring it from 300 to 400 kilometres away from Chennai. They bring the
water from the district. Now CMWSSB seems to install what is called
"desalination plants". There are two desalination plants on the southern side
and on the northern side there is also a desalination plant. So they are
adjusting the shortfall of water supply by mixing this desalinated water. For
desalination, they have taken water from the sea. But the desalinate in water
is like a white elephant. I don't agree with the concept of desalination
Interviewer:

[07:04] Because it is expensive.

Participant:

It is very, very expensive and the residues are more. The residues from the
thing are much more and the residues' management is not properly.

Interviewer:

[07:16] So it is better to reduce leakages before you increase the water supply
by desalination.

Participant:

The desalination itself is very expensive and the second thing is that in the
moment desalination is happening in the name of desalination, the residues
are not put back into the sea properly so they are just releasing it down the
shore.

Interviewer:

[07:39] Ok, ok, so the seawater close to the shore is contaminated.

Participant:

Yeah, yes, contaminated. That is what is now happening.

Interviewer:

[07:56] I know you have seen Tiruvannamalai and a lot of other cities in
Tamil Nadu, the municipalities, the departments for water supply. Do you
think they are performing well? Do they do a good job in general, addressing
the challenges, some of the challenges you have mentioned - or would they
need further training, more money, more transparency, what are your
thoughts?

Participant:

In Tiruvannamalai?

Interviewer:

[08:25] In Tiruvannamalai and if you know other cities, then these as well,
from your experiences.

Participant:

So generally you are talking about the case of water loss?

Interviewer:

[08:41] Water losses, not supplying enough water, as we said, and the quality
of water. So the challenges you mentioned. Do you think the Indian cities in
Tamil Nadu, for example, Tiruvannamalai, are performing very well or not so
well? Just give your personal opinion. Do you think they could improve a lot
or are they already doing very well, what is your opinion?
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Participant:

See the water is available in nature. Water is nature's gift. So it is free.
Everybody thinks it has to be free. So, they always think water remains free.
They always want to enjoy water and they don't want to pay for it. This is a
mind-set. They don't want to pay. But when there is a scarcity, only then this
mind-set will change.
And the other thing is the quality of the water which plays a role because
people are demanding. People say I am not getting this thing by tomorrow.
The government wants their vote, the vote from these people. So they will
have some strike. So the government has to do it, provide the water. So if the
water is not coming, the government will make all arrangements and bring
water in tankers and give it to them. That is what is happening.
So the rationing of water consumption will be building fast. The people's
government should say if a house has five persons, then how much quantity is
necessary? As per Government of India norms 23 litres per day per person is
the requirement. OK, government can do even 200, but there should be a gap
on that. Then people will realise and try to optimise their use. This will come.

Interviewer:

[10:50] And do you also think that water, if it's supplied to you and your
neighbours should be charged by volume, if possible. Of course, that requires
installing water meters, etc. but just in principle do you think that's a fairer
system?

Participant:

What they can do is, because since it is drinking water, they can supply a
certain volume. Then the other component is groundwater. There is no control
on ground water. So that is always free. So the supplied water can be based on
some quantity as required by each family.

Interviewer:

[11:39] And do you think this is better than just a flat rate, where people use
as much as they can?

Participant:

This is better because tomorrow we are going to face an acute shortage of
water so the government should also look at the long-term mission of their
country and the state. So not only this but the population is increasing. Day by
day there is more population. In Chennai city a lot of people come to Chennai
and they get employed here. They come from the villages and come here and
stay here. Not only from Tamil Nadu villages. People are also moving from
neighbouring states, from Kerala they will come and they will study here and
settle here etc. Kerala, there is no good education there. Tamil Nadu is good
in education. So all the people come here and stay here and they increase the
population of Chennai.
So there is always a burden of population for Chennai, because there are a lot
of industries here. So the requirement and demand of water is more here. And
there are a lot of buildings. In Kerala, you don't find such big buildings and
you won't find any industry in Kerala. Tamil Nadu is a comparatively better
state than Kerala. You also find Andhra Pradesh people. They also come here
and study, they also work here. It is not that bad compared to Kerala but
Kerala is worse than here. Concerning the quality of the water, the simple
concept for water suppliers in Chennai is: Simply add chlorine and more
chlorine and then it is fine. So if the water quality is bad and the water smells,
people will complain that the water smells and immediately they [water
supply utilities] will increase the dose. So instead of a foul smell, you will get
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chlorine. The chlorine is not good for the health so you have to filter the
chlorine before consumption but many people do not know. Laymen will not
know about it. They will see, ok, the foul smell is not coming and think
everything is fine. That's how it goes.
Interviewer:

[14:14] You saw my presentation yesterday on the business model for water
utilities and also the figures for Tiruvannamalai for example. We talked about
how they are doing it now with the flat-rate tariffs etc. and you already said
that you would agree that the way they are handling it also leads to an
increase in water wastage because people get supplied a lot more water than
they are supposed to and the rooftop tanks are overflowing etc.
So do you think the model I presented which provides more transparency
together with the water balance, do you think this would be useful for the
cities to start reducing the water losses?

Participant:

Yeah, your model is absolutely fine because people have to be educated on
how to reduce the losses and avoid over-pumping and people should have
sensors to cut off the pumps or they should know, 10.000 litres means it will
take some time 20 minutes or 30 minutes some time they should know and
they should switch it off before it overflows. The timing etc. they should
practice and then they should react. They should not simply blindly sleep over
it and then after ten minutes by the time so many water it just goes down the
drain. And also the collection of the tariff etc. should be regular, it should be
compulsory. They cannot just keep quiet when only 40% of the people are
paying the tariff and more than 60% don’t pay. They keep quiet and they are
not insisting upon those people and in that case, why should the 40% pay?
They also don’t need to pay. They are not fools. Those 60% who don't pay,
they are becoming intelligent. That's all I say. So the rules should be uniform
for everybody. They should collect. There should not be any political
consideration or any other consideration. The rules are for all and also there is
illegal tapping etc. All this should be completely arrested. Because it becomes
revenue loss, because you keep on repairing the piping damage etc. it
becomes routine work in the same place. As far as I see, there is a lot of
revenue loss in doing such repeated repair works continuously.

Interviewer:

[17:20] And my next question would be: Do you think if there is a good
business model and a good way to assess the water losses, what is your
opinion, how could we make the municipalities actually implement that? Do
you have any ideas, would you go by the CMA? Mr. Prakash? Or how in
India and Tamil Nadu, how do you think you can actually hold the cities
responsible to actually implement that? Do you see any way to actually do
that? Do you think it needs to come from the CMA? Does it need to come
from the governor? How can you make the cities responsible for the water
losses and commit them to transparency, reduce water losses and use a
smarter business model?

Participant:

CMA is the government. They are only responsible for all the municipalities.
So they should educate the public first.
First step, the municipal engineers, they also should be educated. What is the
quantity available for Tamil Nadu, what is the population growth in Tamil
Nadu, what is the storage capacity, how much will come for the years to
come. For budgeting they should know the quantity and if the growth of the
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population is 5 % or 10 %, when do we run out of storage of water in the
future or not. About that they should have a clear cut vision. But most of the
CMA and other places they do not know how much storage is available. The
storage volume they no longer know. But over the years the storage capacity
has reduced because of a lot of sedimentation etc. So the height of the storage
has come down. The area is the same, but the height has come down. So the
storage will not be the same like 50 years ago. It does come down. So the
calculation should be on real basis.
That is one thing so that they know what role in capacity the lakes and the
tanks or whatever that may be play. Educating the public on the importance of
saving water and not waste it. This is also important when it comes to public
taps and tanks with open taps where people now just open the taps, take water
but then leave the tap open so leakage occurs. So instead of a normal tap
maybe they can go for one that automatically closes again after a short time
with pressure and spring. They should go for this valve so when you press it,
water comes and when you stop pressing, it will not flow. Now it is that you
turn this tap and it keeps flowing and flowing. These are the simplest things
they can do because in the public places CMA will install this type of tanks
and nobody can control that. It is very difficult to control and some people
may not listen also, you ought to do this and you ought to find them. That is
also the leakage. It is not easy though. So they can change the valve, the
methodology and how the tanks provide water to the people.
They should train the engineer how to find the leaks, nobody knows anything
about it. And nobody knows where the line is going. Even the pipeline, where
does it lead, which place does it lead to? They are out to search each time and
they should have an area map. They should have a clear cut map of the water
distribution lines. They should have an AutoCad drawn map for the entire
city; zone by zone they should have. So they can read exactly where the pipe
goes, what is the diameter of the pipe, all these things they should know very
clear. They should have the map first, the drawing. Then it will become clear
and the engineers also have to be trained how to assess the leakage and
manage the water more securely and also many times the person may not be
there at the site when they switch on the motor for the filling of the overhead
tank of the particular zone. There is also no water meter in many places. How
much water goes into the tank and how much is flowing down. There is no
water meter in the big overhead tanks. That is a huge capacity tank. There is
no meter provided in the distribution line. So they should know that also. So
that they will know today how much water has gone to the household. They
do not know. That may change.
Interviewer:

[23:30] It is really important that not only 50 % or 40 % pay for the water and
that the 60 % who do not pay look like the smart ones. How do you think the
city can manage this situation? Should they turn off the water? Should they
send debt collectors? What is your opinion on how to improve the payment
morality? Or should we have workshops and try to explain to the public that
the service provided needs to be paid? What would be your idea?

Participant:

First thing is, they have to ask the customers to pay the charges, water charges
and water tax. These two things are there, so each person should pay the
thing. If they are not paying, then they can put a fine. When they do not pay
for the second time, they should have the fine for the previous month nonPage | 5

343

paying. If more than two or three times they are not paying, then they can cut
the line. Three times they can allow, when they are still not doing it, they can
send a reminder to pay the bill - if they are not doing it, then they can cut the
water line for that particular house. Otherwise, there is no way to collect the
revenue. They have to cut the line and control it. Otherwise, there is no way
to do it.

End of Interview (total duration: 25:22 minutes)

Page | 6

344

Interview with Dr. Soundaranayaki,
Assistant Professor at the Centre for Environmental Studies
at Anna University, Chennai, India
Date: 12. September 2018

Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[01:30] What are the biggest challenges for the Indian water supply sector in
Tamil Nadu? In case it is not working perfectly, maybe you could give
reasons for the fact that not everybody gets water, that sometimes the water is
not clean etc. What are the reasons for that in your opinion?

Participant:

Mostly in summer season the province has draught condition. Even though
we are given three times purified water, but during the summer season there
will be less quantity of water. The source of water will be less. That will be
the thing other than that we are getting pure treated water from the
corporation.

Interviewer:

[02:15] In Chennai? But for the other cities maybe it is different?

Participant:

Yes, it depends on the municipalities. This will be a municipal thing and will
remain a thing in summer season. The source of water will be much less. We
won't have that much quantity of water. So that will be the problem.

Interviewer:

[02:40] Do you think that most municipalities and the water supply
companies get enough money? Do they have enough funding from the state,
the World Bank etc.? Are they able to get funding to invest in the water
supply infrastructure?

Participant:

They are getting funding but no transparency. We don't have knowledge
about the funding. We are basically environmental engineers. We know about
the treatments and all these things. Funding we are not that much interested
in. Because we are all environmental engineers, we focus on the treatment
process. Funding the business people will think, the management people will
think. We don't have an idea of that one.

Interviewer:

[03:38] After you saw my presentation, how would you rate the performance
of cities like Tiruvannamalai in supplying water to the citizens? Do you think
it is satisfactory? Should it be improved a bit? What is your opinion on the
performance of the municipalities?

Participant:

They have to improve. Depending on the water losses that are there, they
have to improve. Because in India, generally, we won't pay that much
concentration or attention towards some water losses. This is a new study.
Even a small thing we have to pay concentration or attention to water losses
in the study. We will mainly focus on the source and the treatment processes,
all those things only we will focus. But focusing on water losses requires an
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in-depth knowledge of water systems. So they have to improve.
Tiruvannamalai district, they have to improve.
Interviewer:

[04:51] If there is a flat-rate tariff and the consumer gets as much water as he
wants into the rooftop tank and using booster pumps etc. - Do you think this
leads to water wastage? Do you think the consumer is more likely to
wastewater with a flat-rate tariff?

Participant:

I don't get your question, once again.

Interviewer:

[05:12] The flat-rate tariff. For example, in Tiruvannamalai they only pay 100
rupees a month. Then they get as much water as they want. Do you think this
leads the people to waste water? Do you think more water is being wasted
because you do not pay by volume, but you pay just one flat-rate tariff.

Participant:

Yeah, of course. It's a thing, of course, they are wasting. They don't know the
value of the water. Because we are charging a very little amount. Maybe that
may be the reason, they are simply wasting. Not only in Tiruvannamalai,
basically what we will normally do, is use water for the gardening. Simply
sometimes the pipes are not closed. The water will be just running and then it
will overflow and it will go on the roof. Because we are not charging any
amount for that. And that's the thing. Yeah, they are wasting.

Interviewer:

[06:04] For example in Germany, we pay for every litre, there is a house
water meter in every house - Do you think this would help to reduce water
wastage? Do you think someone in India, if he has to pay by litre, he would
also use less water maybe and waste less water?

Participant:

For houses it is applicable. But in the street, they have tap connections and if
the tap is broken, nobody feels responsible.

Interviewer:

[06:37] But if they had house water meters and if they had to pay every litre,
do you think they would use less water?

Participant:

Yes, of course, because with electricity we are doing the same thing. We have
to pay more and more, once we have seen the tariff. Normal tariff, we have to
pay more and more. So obviously, we have to turn off the lights. Same thing
you can do for water. When electricity is scarce, the tariff is double. So we
are switching off the lights and fan, all those things. Same thing we are doing
for water, people will automatically stop. They will not waste the water.

Interviewer:

[07:33] In your opinion - would it be better to charge by volume in India as
well or do you think water should be a flat-rate?

Participant:

Charge. Yes, charge. Especially you can charge in those cities. Because in the
village they will have surplus amount of water. So if you are charging them,
they will not give you. But when you start from the cities, as they have high
demand of water, so when you are charging, when the scheme starts from the
cities, it will automatically extent to the villages.

Interviewer:

[08:21] Try to answer - if possible, it's more from the business side now, it's
from my lecture: Do you think a business model like that, where you create
transparency, where you can see how many people are actually paying, how
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much money is being lost, how much water is being lost - do you think that
would help to reduce water wastage and losses? Or do you think they already
know enough? Do you think this would help? Do you think this is something
new, that the city does not know that normally? Or what is your opinion on
that?
Participant:

Yes, it is new. Normally, we city people have a little idea about that topic.
But other people they don’t have this special knowledge, but surely this thing
will be coming after some 20 or 30 years. We have to be in that position, we
have to do all these things and we will have charge in future. But now we
simply should have awareness about that one. That system is good.

Interviewer:

[09:23] And to raise awareness, do you think it is good to probably educate
the public - or how would you proceed?

Participant:

Yes, we have to educate the public and this is the thing - that is the lining that
is the main lining here. We have to educate the public. They do not know the
value of water.

Interviewer:

[09:42] Because it is so cheap?

Participant:

Yes, so cheap. So cheap and they do not understand the value of water.

Interviewer:

[09:53] And so the reason why some municipalities fail to supply everyone
with good service and good water - Do you think that is because the water is
too cheap - or what do you think is the reason that some cities do not manage
to supply enough and good quality water to the population? What do you
think is the reason for that?

Participant:

Main thing is maintenance problem. Maintenance is the main thing. And
proper planning is not available. Also, when repairing streets, they damage
the water pipes. There is no proper planning.

Interviewer:

[10:51] OK, excellent - I think I asked that before, but I will just ask it again,
just to be sure - the business model like the one I presented to create the
transparency - Do you think that would help the municipality to improve? Or
do you think it is not needed?

Interviewer:

Yes, it is obvious, it will help the people. The municipality needs to
understand that. These are the things that are happening, so they need to have
proper maintenance.

Interviewer:

[11:23] And in your opinion - because it will be hard to force the city to do
that, so - what would you think is the best way to get the cities here in Tamil
Nadu to have more transparency, to show the figures, to reduce the water
losses as well? Should it come from the political side, CMA? How would you
do it, if you had to enable/enforce the cities to improve the water supply?
How should it be done? What is your opinion?

Participant:

Things start from the politicians. Starting is there, but we can't do anything in
that part, so we have to educate the public and the municipality also - some
classes, training classes. Awareness can be given to the municipality people
because there, we will educate. To some awareness and importance and all
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these things can be explained to them, so that they will, at least on their level,
try to improve … so finally for the starting, we cannot do anything, because
politicians - there you cannot do anything. Or you can give some awareness to
them also, making them understand the importance. But at our level, we
cannot do. But we can conduct some classes and training programs, or
awareness programs for the municipal people. So they will be educated then
and they will do their work properly and it will be done. And public can wait.
Interviewer:

[13:05] Excellent. That's it.

End of Interview (total duration: 13:10 minutes)
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Interview Professor Dr. Mudgal,
Professor and Director of Centre for Water Recourses
at Anna University, Chennai, India
Date: 12. September 2018
Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[01:21] Yesterday in the guest lecture we talked a lot about what we see as
problems and challenges in Indian water supply. In your own opinion, what
are the two, maybe three main challenges for the water supply that you see in
Tamil Nadu?

Participant:

In Tamil Nadu, the first problem is that most of the basins – when we say
basins we mean river basins – are so-called closed basins. So what we mean
by closed basins is that the demand and supply are closed. So the demand is
much more than the supply. So when we say supply, it is based on the water
balance of the basin - based on hydrology. There will be a rainfall, there will
be infiltration; there will be losses and so on. And then out of that remaining
basin, there is allocation for different sectors - like you have a major
allocation for irrigation. Then you have some amount of allocation for
domestic water supply and then you have the remaining allocation for
industries etc. So the priority is first for irrigation, but then with a new Indian
water policy. We call it the National Water Policy of 2012. So, in fact, the
first priority is now given for drinking water. So there is a small shift from
irrigation to domestic need which becomes the top priority. Now, although
you have this top priority, the difficulties - as you said - are the bad
infrastructure, we do not know the health of the infrastructure. That is a major
problem. And then from your economics point of view, as we discussed, how
do we put that tariff in an equitable manner. OK, because without metering,
this is difficult. So as long as we have metering, then you can go for staggered
tariff. So if you are consuming less than a certain amount, you fall under one
slap, higher than that and you will be paying more and so on. So this
staggered tariffing is one that should be looked into. And it was an eye-opener
for me yesterday to look at your Tiruvannamalai study where you say that the
revenue that you get is roughly one-fourth of the total expenditure. So that is
quite the thing and if this continues then it will not be a sustainable model. So
somehow we need to look at, how do we get parity? And the other thing is
that when you made your presentation you said that roughly the utilities
supplies two and half times [ more water than is paid for] or more than three
times, but then the money that is revenue is coming from only one-third of it.
One part of three. So now, what happens is that the two parts are not
generating any revenue. So now if you are able to get that revenue from the
remaining two parts, most of it now from 25 % they will come to 60 % or
something like that. And then making that and then going for staggered tariff,
probably you can come to break-even or right parity. I don't say that you go
for profit-making, so that at least that should be a break-even, so that you
have a sustainable water distribution system for the population.

Interviewer:

[05:36] I think you have already answered part of the second question. Do
you think the municipalities do they need more funding? Do they get enough
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funding? Or should they try to get the revenue from examples you
mentioned?
Participant:

No, more funding is required, because as you said, they are understaffed. So
funding is required for that, but you also made a very important observation
that the money that is spent on the salaries and the personnel, is a small
fraction of the distribution system, the pipe networks, the pumps... So your
CAPEX is much more than the OPEX. OPEX is a small part of the CAPEX.
So meeting that operational expenditure, I think it should be the thing
supposing you are understaffed. Then definitely the system will not be
optimal. So you need to spend a little more so that you generate more. It is not
that you are spending a little more but then it is not a waste. No, it is saving
money. Actually, you are spending more to earn more. So that is what.

Interviewer:

[07:01] OK, excellent. We have already touched the topic of the next two
questions: Do you think that the water is wasted by the consumers if they
have the flat-rate tariff? If they only pay one amount, let's say 100 rupees a
month, do they waste it, do you think?

Participant:

Yes, definitely they waste it. Because what happens is irrespective of how
much they consume, they are paying the same money. So they will have, you
know, many of times the problem is like this: Sometimes the pressure is not
sufficient. OK, so they keep the pipe open, even if there is no valve. So they
keep it open, and whenever there is a supply, a lot of it goes to waste. The
other thing if the pressure is not there, they will use this half HP [horsepower]
pumps to pump. They will draw more water than what they are paying for. So
it is both ways. One is by using a half HP or one HP pump they draw water.
The other one is that they don't have valves to close it. So both ways will
contribute to losses. Probably that is one part which is coming as you know
you are supplying three times that could be one of the reasons.

Interviewer:

[08:25] Yes, that is one of the reasons.

Participant:

I don't know, but then it could be one of the reasons. Although quantifying is
quite difficult.

Interviewer:

[08:43] In your opinion, should the water be based on flat-rate tariffs or
should it be by volume?

Participant:

Participant: It should not only be by volume, it should also be staggered.
Block tariff. Yeah, you need to have different tariffs for different
consumption. If you are consuming x you should have one tariff, if you are
consuming 2 times, it should be some other tariff, if you are consuming 3
times, it should be some other tariff. Because the rich have to cross-subsidise
the poor. So that is the model that should be thought of because those who are
able to pay should pay. Those who are not able should be subsidised. But then
what is happening in the present scenario probably is that everybody is
getting subsidised irrespective of their ability to pay. This is not right.

Interviewer:

[09:46] Do you think that the current business model is sustainable? The one
that we presented in Tiruvannamalai and in other cities. Do you think for the
future, this is sustainable or needs to be changed?

Participant:

It is not sustainable. Volumetric measurements have to come in. You cannot
have a fixed rate, that is absolutely not sustainable but then there has to be
some willingness on the part of the people themselves to pay. But people
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probably will pay if they are assured of better water distribution. Better
service. So that has to be. So if you are assuring them of better service, that is
the thing. And the intermittent supply probably is not very healthy way of
supplying. So the water quality can get deteriorated when you have
intermittent supply. So that needs to be looked into. Because I was quite
impressed when you say that you drink water directly from the tap in
Germany. You cannot risk that here.
Interviewer:

[11:02] I know, in Germany I actually only drink tap water. Normally, the
quality of the tap-water is even better than the bottled water since it is highly
regulated in Germany. In Germany it does not matter, even if you are in the
smallest village - it is 100 % safe.

Participant:

We also have that assured quality of water.

Interviewer:

[11:35] This makes it cheaper, of course. Because here even though it is in
India, but the 20 rupees for a water bottle, it is not that cheap, actually. In
Germany it is almost the same price, to be honest.

Participant:

In Germany, that when you buy a bottle of water and then you return the
empty bottle, you get a discount.

Interviewer:

[12:00] You get 20 cents back.

Participant:

We need to copy your model so that the waste generation is also minimized.

Interviewer:

[12:18] And in Germany actually, what happens is that wealthier people
sometimes throw their bottles in the garbage bin on the streets. And then there
are a lot of poorer Germans who collect the water bottles and they return it to
the shops as it is quite a lot of money. Coming back to the business models: A
business model like the one we developed, do you think it would help? And if
so, how do you think it could be implemented? Does it need to come by
politicians? By the public - or do you have any other ideas, maybe? Because,
we ourselves, we don't know yet. How can it be implemented?

Participant:

Even though my knowledge about this is quite limited, but then I would say
that your business model is good because what you said is that it is quite
simple, excel-sheet you can use. These days most of the people who are
working in the utilities know how to use an excel-sheet. So it is quite easy. It
is not licensed software, where you have to buy the license. It is quite
transparent. People would be able to use it. Now adaptation of that should
possibly come from the government. Unless the government makes it - you
know - mandatory or they take a policy decision to use it or at least try it in
some of the places. It has to come from the top. And the other thing is that
probably would have already done that, you need to disseminate your
knowledge in the sense that whatever model that you have developed - how to
use it. Let's say a one-day- workshop or a half-day-workshop, given to the
utilities' people so that they are more comfortable in using that. So probably
you can think of that. To contract a one-day-program for the utilities' people not only in Tiruvannamalai. You also said that the CMA is quite enthusiastic
about this. So then taking his help you can arrange a one-day-workshop for
people from different utilities on how to use this within the existing system.
That would be good.

Interviewer:

[15:28] Okay, excellent. Thank you very much.

End of Interview (total duration: 15:39 minutes)
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Interview with a Municipality Manager
Worked as a Senior Official in Tiruvannamalai Municipality,
India duration the research project
Date: 14. October 2018
Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[02:02] In your opinion, what would be the three challenges for supplying
safe and continuous water in Indian cities? Maybe in Tamil Nadu?

Participant:

The thing is that water should be pumped from the original place that is the
river bed. For Tiruvannamalai, It is pumped from Sathanur Dam to
Tiruvannamalai, which is a 25 kilometre away. Water should be there. Then
when it comes to the municipal area, it should be treated and distributed to the
public. These are two things for this we need quality pipelines, water mains,
pumps, water pumps and generators in the absence of power supply. All these
things we should be in position and have sufficient man-power to handle
everything.

Interviewer:

[03:35] OK, and what do you think maybe for the state of Tamil Nadu? If you
look at the bigger picture? For Tamil Nadu, what would it be?

Participant:

In Tamil Nadu there is no scarcity. I don't think there is a scarcity except in
one or two places.

Interviewer:

[03:50] So there is no water scarcity?

Participant:

Most of the places, even when there is no river or well or anything, boreholes
have been drilled in the ground and the water is being drawn for the public.
The thing is it costs something extra. This is the thing. For all these things we
need money. Staff, pumping, electricity charges

Interviewer:

[04:30] Do you think that there is enough funding available from banks and
from the state etc. for cities and water utilities to address the challenges that
they have to improve the water supply infrastructure?

Participant:

No, there is no sufficient fund. Because that is the only thing. When you were
here for a WaLUE project, I told you that we need more funds, because we
spent the amount from current consumption charges. Motors and the liquid
chlorine and others. All these things we have to buy. But we need money. The
only thing is it does not derive that much money from the public. If I go to
your place, I buy a bottle of water for 20 rupees.
It measures only one litre. But I use the water supplied by the municipality for
a lot of purposes, for bathing, washing clothes, maintain the room, for every
purpose, we use the water. But [consumers] are not ready to pay 100 rupees to
the municipality.

Interviewer:

[05:57] So you think there should be more funding not from the state, but the
collection rate, the people should pay more for their water?

Participant:

Collection rate should be rectified. Because anything cannot be given free of
costs. No. How can we give anything for free? We spend lakhs and lakhs of
rupees for giving water supply. But the people are wasting water as you said.
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The people are using that water to wash clothes. You know, for yourself you
observed that the people are wasting water.
Interviewer:

[06:40] Yeah, they waste a lot of water. That is true.

Participant:

They pay only 100 rupees per month. It's very cheap.
Even that they are not paying. They have more than 15,000 connections in
Tiruvannamalai. But all the people are not remitting water charges. But, it is
not metered, it is only a fix rate.

Interviewer:

[07:27] Yes, the flat-rate.
Do you think - that's actually my next question - Do you think the flat-rate is
the reason why they are wasting so much water?

Participant:

The flat-rate itself is not being paid, no. The flat-rate, whether I use a
thousand litres or 10.000 litres, I have to pay only 100. That 100 per month is
not remitted by me

Interviewer:

[08:00] Would you think it would be better if you would price the water by
volume? That means every litre of water you use, you actually pay. Only what
you use, you pay.

Participant:

Yeah, in the electricity you know, we pay the electricity bill according to the
units we consume. But water supply is not so. Even if I consume a lot, I am
not paying. That is the only thing. But in electricity they can take away the
fuse when you do not pay the bill. Here we cannot disconnect them when they
fail to pay the tax. There are so many reasons because their connection is
somewhere four to five feet below. If you want to disconnect the house, you
have to dig four to five feet. For this mission, man-power is needed. You
disconnect them, and they reconnect themselves. We cannot go to police
station for each and every citizen.

Interviewer:

[09:13] So you mean if you disconnect they will have illegal connections.

Participant:

The people are having illegal connections - as you said water is being leaked
without revenue. This happens in every municipality, not only in
Tiruvannamalai. Are you aware, this is the phenomenon?

Interviewer:

[09:39] In general, you know quite a few municipalities, how would you rate
the work and the performance of water utilities? In supplying water and in
bringing water to the population?

Participant:

60 marks for supplying water.

Interviewer:

[10:07] What do you mean by that?

Participant:

60 is the mark if you want me to put some mark for the water supply.

Interviewer:

[10:14] Ok, 60 out of a hundred?

Participant:

60 out of a hundred.

Interviewer:

[10:19] Ok, excellent, that is exactly what I was asking.

Participant:

Six out of ten. Now we are trying another matter in Tamil Nadu. Now we
have part of our tenders from private operators to install water ATMs,
automatic water emission, like ATMs where we get money. Water ATMs we
are trying to install through private parties. Instead of giving water free of
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cost through pipes, here good water that is treated water is given at 5 rupees
per 20 litres.
Interviewer:

[11:22] So a lot cheaper than in the supermarket.

Participant:

Also the people will buy. Only 5 rupees. Here they are giving 5 rupees per 20
litres. The new idea is there and it is being implemented now. Tenders are
being called in every municipality to install water ATMs. So this is a new
trend now. It does not come into effect, but it will be. Tenders are being
called so far. So people think we have to pay money for getting 20 litres of
water or forty litres of water so we have to use the water wisely. This is the
new trend here.

Interviewer:

[12:25] What do you think of the trend? Do you think it is good or bad?

Participant:

It is good, we are giving to private operators, they have to install the ATMs
and maintain them.

Interviewer:

[12:58] This is the current business model that the water utilities, the cities are
using with the flat-rate tariff, etc. You have already said, you think this leads
to water wastage but how do you think they could improve the business
model? What should they do to bring more and safe and cheap water to the
population? What could the utilities do?

Participant:

So this is the new utility, water ATM is a new utility.
Now, as I have said, I now work in Kadalur. There, we have installed 20
water ATMs in 20 parts of the town. So the people can get water by swiping
their cards, paying money to the water ATM. and get water from there. If you
get anything by paying money, you will not waste it.

Interviewer:

[14:08] No, that is correct.

Participant:

If it comes for free, we will tend to waste it. When we carried out some study
in Tiruvannamalai, we saw people filling water in underground reservoirs.
Then after 5 or 10 days they will let all the water out, pump water out and
refill it. You also have seen it, no? Yes, I have seen that a lot
That is water management as it should not be. But if you get water by paying
money, you will not store it like that. Like we discussed about 24/7 water
supply. If it is always available, we will not tend to store much water. That
would definitely be a huge advantage.
When we open the tap and water will be there then why should we store it?
But if the water supply is not ensured, I will tend to store. Ten buckets of
water, 20 buckets of water, 20 barrels of water I will keep it. Because e.g.
relatives are coming, we should have sufficient water, so I will store so much
water after using 1/4 of the water I will ditch the old water and waste it. By
paying some amount to get water, I will not waste it. Also, we should ensure
that it should be supplied 24/7. That is the idea when we last had the
discussion.
Can I ask, what was the outcome of the WaLUE study in Tiruvannamalai?

Interviewer:

[16:13] There was actually a very high rate of non-revenue water. It was more
than 70 %. A bit more than 70 %. I can send you the last presentation we did
because we had one more workshop in Chennai, with the latest results etc. We
also made a manual, a guideline that is also translated to Tamil. I can send it
to you on Monday.
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Participant:

Ok

Interviewer:

[16:58] If you would introduce a new business model - for example one that
creates more transparency, that would charge for volumetric prices, like pay
by unit, and that would force customers to actually pay their bills etc.

Participant:

All these things can be implemented.

Interviewer:

[17:23] Yes, how would you?

Participant:

But people will not respond.

Interviewer:

[17:28] How do you think it could be implemented that they respond? So
what would be your opinion? If you wanted to do that and you had the
resources to do that, how would you implement that so the people respond?

Participant:

People response will be very poor. Because in Tamil Nadu the people are
accustomed to free things. They expect the government to give everything
free. They want free rice, free cycle, free laptop, and free everything. So water
also should be free, we need not pay for water. Why should we need to pay
for water? This is the mentality of the people here. So not a great chance to
implement that … and is there anything you could think of - that you can do
to change the mentality? Now the water ATM is the new idea to change the
mentality of the people. Does it work, you think? Does it work to change the
mentality of the people, the water teams? If I want 50 litres of water, if I need
to pay 10 rupees, I will not waste the water. The installation of water ATMs
will bring a change in Tamil Nadu, I think. Because these water ATMs will
be managed by private parties (contractors). They will not give water for free.
Without collecting money first, they will not give water. So the people will
think, so for water, we have to pay money, like electricity and some other
things, we have to pay. Can we get petrol free of cost? Can we get a litre of
petrol free of cost? No, not possible. But we expect the municipality to supply
water even if we didn’t pay taxes/charges for years and years.

Interviewer:

[19:53] So because it's a private company, people are more likely to see that
they have to pay, to understand that they have to pay.

Participant:

Yes, because private contractors will not want to lose money. So definitely he
will collect money and without money, people won’t get water. So this will
change the mentality of the people, I think.

Interviewer:

[20:23] Thank you, these were all the questions.

End of Interview (total duration: 21:10 minutes)
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Interview with Maren Schneider
Founder and CEO Grasshopper Investments, Frankfurt, Germany
Date: 25 October 2018

Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[00:14] Was ist Ihr Name und die Funktion die Sie in Ihrem Unternehmen
haben?

Participant:

Grasshopper Investments ist ein Unternehmen ausgerichtet auf die
Finanzierung von Wasserprojekten speziell in Schwellenländern. Dazu gehört
eine Tochtergesellschaft, die nennt sich Intelligent Water Solutions, kurz:
IWASOL. Deren Aufgabe es ist Wasserprojekte zu entwickeln und innovative
Wasserkonzepte und Lösungen für primär die von Grasshopper Investments
zu finanzierenden Projekte.

Interviewer:

[01:17] Was sind Ihrer Meinung nach die drei, zwei oder vier größten
Herausforderungen, gerade auf dem indischen Wassermarkt - und zwar nicht
ganz allgemein, sondern die Wasserversorgung betreffend, also sicheres,
kontinuierliches Wasser für indische Städte. Was sehen Sie da als größte
Herausforderungen?

Participant:

Erst einmal vor allem fast nur Probleme - wenn ich die Frage höre, wenn ich
sie jetzt versuchen würde zu kategorisieren, dann würde ich sagen, dass es an
der grundlegenden Infrastruktur fehlt in vielen Bereichen. Es gibt teilweise
überhaupt keine Wasserinfrastruktur und in den Bereichen, in denen sie
teilweise oder partiell vorhanden ist, ist sie nur beschränkt arbeitsfähig. Also
in "rural areas" gibt es teilweise überhaupt keine Struktur oder es gibt eine
"low infrastructure" in "urban areas" gibt es teilweise ein bisschen
Infrastruktur, ein bisschen funktionierende bis gar kein., also eine
flächendeckende Versorgungsinfrastruktur gibt es definitiv nicht. Dann hat
man natürlich die Mega-Cities in Indien, die wachsen, die eigentlich
dezentrale Ansätze brauchen, damit sie mitwachsen können - also, ich würde
sagen, die Herausforderungen im Wassersektor sind so groß, dass es weder
eine Analyse auf ein Problem alleine gibt, noch auf einen Lösungsansatz. Es
hat auch niemand einen einzigen Lösungsansatz. Das ist eine
Herausforderung, der sich viele Menschen mit viel Fachwissen über lange
Zeit stellen müssen, um das zu einer Lösung zu führen. Ein paar konkrete
Probleme in den vorhandenen Netzen sind natürlich die Themen "Leakages"
(Leckagen)
und
die
Wasserverlustreduzierung.
Beim
Thema
Wasseraufbereitung, mit dem ich stark konfrontiert bin, sehe ich das Thema
Desinfektion als wichtiges Thema. Chlorgas wird zwar weitverbreitet genutzt,
sowohl im Trinkwasser, als auch im Abwasser in Indien, aber damit gibt es
keine flächendeckende Abdeckung. Und dann gibt es viele Gebiete, in denen
überhaupt keine Behandlung erfolgt, so dass gerade jetzt bei der
Trinkwasserversorgung die Desinfektion schon ein wichtiges Thema ist, für
das man auch konzeptionelle Lösungen entwickeln sollte.
Von
der
Versorgungsstruktur
her
sind
die
"Utilities"
(Versorgungseinrichtungen) auf Ebene der Bundesländer geführt, für sich
prinzipiell ganz sinnvoll. Da ist meine Erfahrung, dass man durchaus
kompetente Menschen trifft, das ist meine positive Erfahrung, die sehr offen
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sind, die sich interessieren für neue Lösungen, die öfter auch im Ausland
ausgebildet wurden, aber das reicht natürlich noch nicht, um eine tatsächliche
Lösung zu erreichen, aber das ist das, was mir immer sehr positiv auffällt,
dass es sowohl auf der mittleren Ebene, als auch der höheren Ebene durchaus
kompetente Menschen gibt, die nach Lösungen suchen und für Lösungen
offen sind. Die man dann aber auch häufig zusammen entwickeln muss, mit
westlichem Knowhow, westlichen Lösungen, um dann eine gesamte
Verbesserung mit Masterplänen, Detailfragen und ähnlichem erreichen zu
können.
Interviewer:

[04:37] Wenn man dann diese Pläne hat und die Leute vor Ort auch Ideen
haben, meinen Sie dann jetzt aus Ihrer persönlichen Erfahrung und Ihren
Eindrücken - bekommen die Wasserversorger genug Geld? Ist das ein
Problem, also "Funding" (Förderung) von Bundesländern oder auch vom
Staat? Und, wenn das "Funding" zur Verfügung steht, ist es einfach für die
Städte das zu bekommen? Und setzen sie dann mit dem "Funding" auch
sinnvolle Maßnahmen um?

Participant:

Das ist natürlich jetzt eine Kernfrage, die Grasshopper Investments betrifft, da
haben wir natürlich jetzt schon eine Meinung dazu, wobei ich da
differenzieren muss. Ich habe ganz unterschiedliche Erfahrungen gemacht. Es
gibt Bereiche, in denen ist mehr Geld da als Projekte - oder es gibt Projekte,
die sind schwer umkämpft, insbesondere wenn die Entwicklungsbanken
finanzieren. Da spielen dann viele politische Themen eine Rolle und da ist die
Finanzierung - denke ich, auch wenn in solche Finanzierungen nicht
involviert bin - relativ einfach darzustellen. Insgesamt ist der Bedarf an
Finanzierung riesig und wird durch nichts abgedeckt. Weder durch
Entwicklungsbankenfinanzierung, noch durch staatliche Finanzierung, noch
durch vielleicht teilweise private Finanzierung oder ähnliches. Also "der gap"
ist auf jeden Fall da und ist auch eine Herausforderung, ist auch ein Problem
und es gibt sehr viele zentral-indische Programme, die große Volumina für
Projekte zur Verfügung stellen, davon sind dann auch einzelne Projekte
betroffen, die auch umgesetzt werden, von denen ich auch nicht sagen will,
dass die alle schlecht sind, aber da werden natürlich auch wiederum viele
Projekte nicht erfasst. Also, wenn man in ein Schema nicht hineinpasst, von
einem Programm, einem zentralindischen, oder auch auf Bundesland-Ebene,
dann hat man schwer bis gar keinen Zugang zu Wasserprojekten - oder zur
Finanzierung von Wasserprojekten, weil andere Finanzierungen sind häufig
schwer zu erhalten, weil die Projekte oft gar keine Rendite bieten. Also wie
soll man da alternative Finanzierung überhaupt bekommen - außer über
Staatsprogramme oder Entwicklungsbanken, die dann mit einer Staatsgarantie
arbeiten können, aber wenn jemand - sagen wir einmal - auf kommunaler
Ebene Finanzierung suchen würde, entweder der hat Zugang zu einem
staatlichen Programm, oder der hat nichts.
Und, so viel kann man sagen, es hängt daran, welches Konzept, welchen
Bedarf man erfasst - und da gibt es schon jetzt, also seit der Modi-Zeit in
Indien, viele Programme, die auch Vieles schon bewirkt haben. Ich würde
jetzt schon sagen, dass da Einiges passiert ist, aber es gibt auch etwas wie das
Ganga-Projekt, wo viel geplant wurde und bisher nur wenig dabei herauskam.
Man arbeitet ja auch daran, das mal zu verbessern, aber da fehlen halt auch
die richtigen Anreizsysteme dann in den Konzepten. Da wollte man
versuchen privates Kapital in die Konzepte zu bekommen, das hat bisher
nicht so richtig geklappt und ich würde es sehr differenziert betrachten.
Da sind viele Ansätze und es wird auch Einiges gemacht und es wird viel
gemacht, aber die Hauptfinanzierung von großen Projekten erfolgt über den
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Staat auf zentraler Ebene, über Entwicklungsbanken oder auf Ebene der
Bundesländer - wobei ich eine ganz besondere Erfahrung gemacht habe, das
finde ich erwähnenswert.
Das war in Hyderabad oder in Bangalore - ich kann mich nicht mehr erinnern.
Da hatten wir ein Gespräch mit einem Herrn, ein "IRS-Officer" [Indian
Revenue Service - administrativer Finanzdienst der indischen Regierung], der
quasi der Finanzminister des Bundeslandes war und da ging es um mehrere
Wasserprojekte. Wir hatten am Vormittag ein Meeting mit "Consultants"
(Beratern), die wiederum dem Missverständnis unterlagen, was mir oft
passiert, dass ich vielleicht so eine Art Charity-Organisation bin und Geld
bringe, das sie dann einfach mal verbrauchen können. Man stellte mir ein
Projekt vor mit 200 Mio. EUR Invest oder so etwas, ich weiß noch, es waren
80 Mio. Man wollte eine Wasserinfrastruktur aufbauen in "rural areas" und
als ich dann in dem Meeting mitgeteilt habe, dass private Finanzierung
bedeutet, dass das Geld zurückgezahlt werden muss und es auch eine Rendite
braucht, da war dann die Überraschung groß und die Begeisterung ist etwas
zurückgegangen. Danach hatten wir dann ein Meeting mit diesem quasi
Finanzminister auf Bundesland-Ebene und der hat mich wirklich sehr
überrascht, der war nämlich sehr fit und hat mich dann gefragt: "Frau
Schneider, was sind die Konditionen bei Ihnen? Was kostet denn die
Finanzierung?" Und das kann ich so nie beantworten, weil ich bin nicht eine
Bank, die Darlehen ausreicht, es hängt am jeweiligen Risiko-Profil, aber ok,
ich habe dann mal einen Range aufgerufen und da meinte er: "Frau Schneider,
also toll, was Sie machen, finde ich alles prima, aber ich sage Ihnen, wir
haben Finanzierungs- möglichkeiten a) hier über unsere Kommune" - ich
glaube es war Hyderabad, war eines der guten Bundesländer jedenfalls, die
wirtschaftlich stark sind, ja, - "wir haben auf der zentralstaatlichen Ebene
Indien Finanzierungsmöglichkeiten, dann auf Ebene des Bundeslandes, dann
auf Ebene unserer Kommune - sie würden hier als Letzte in der Reihe stehen,
wir brauchen Sie nicht." Er war nett und freundlich, es war direkt, ich war
überrascht und was mich dann besonders überrascht hat war, dass er meinte;
"Ja, wir haben ein Re-Finanzierungsprogramm, in dem kommunale Bonds
refinanziert werden über die Börse in London."
Und da werden irgendwelche, ich habe es damals nachgeguckt, ich habe das
im Internet auch noch einmal gelesen, da gab es Zeitungsberichte, ich kann
das gerne einmal heraussuchen. Das war super interessant, ich war echt
überrascht, wo sie quasi "Infrastructure Bonds" gebündelt aus Indien, war es
meiner Erinnerung nach, über die Börse platzieren, natürlich dann zu extrem
günstigen Konditionen, d. h. wo sich ein sagen wir mal "fortgeschrittenes
Bundesland in Indien" den direkten Zugang zum westlichen Kapitalmarkt
eröffnet, um seine Infrastruktur zu finanzieren. Fand ich absolut toll und
dieser "IRS-Finance Minister" war extrem kompetent. Das ist das, was ich
auch vorhin schon einmal meinte, dass man in Indien also teilweise auch sehr
qualifizierte und kompetente und fitte Leute trifft, bei denen man davon
ausgeht, dass die arbeiten, also gerade bei den IRS-Officern. Nicht alle, aber
die sind teilweise so unglaublich fit - auch jetzt in Chennai der eine - und das
fand ich dann doch sehr bemerkenswert, wo ich dachte: "Ja, ok, wenn man es
natürlich schafft, solche Strukturen aufzubauen, dass eine Kommune oder ein
Water Body [hier: Wasserkörperschaft] oder welche Struktur auch immer,
einen direkten Zugang zu Finanzierungsmöglichkeiten in der westlichen Welt
bekommt, an den Kapitalmärkten, die so funktionieren, ist das eigentlich das
Ende der Fahnenstange. Dann braucht es auch so etwas wie Grasshopper
irgendwann nicht mehr." Der Ansatz von Grasshopper ist es ja zu sagen, man
hat westliche Finanzierungsmöglichkeiten, die es hier nun mal gibt, ja,
Frankfurt, westliche Kapitalmärkte in Deutschland, in Europa, im Westen und
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dann hat man Wasserprojekte in Indien und ich bekomme bisher keine
Staatsgarantien in meinen Projekten, also muss ich irgendwelche anderen
Sicherheiten herein-bekommen und das ist natürlich schwierig. Ja, und da
wird es natürlich auch teurer, weil das Risiko-Potential größer ist, aber das
wird dann eigentlich - also nicht ad absurdum geführt - ich bin, wenn
Grasshopper seinen Zweck erfüllt hat, ich glaube nicht, dass ich das in diesem
Leben noch erlebe - aber wenn es so etwas gibt, das ist dann schon ein ganz
toller Ansatz. Also so etwas gibt es auch, aber im Gegensatz dazu stand die
Erfahrung morgens mit den Consultants, die ja eine völlig falsche
Erwartungshaltung haben und dann dachten, ich komme hier eigentlich mehr
oder weniger mit Charity-Geld und sind es gewohnt, dass es im Wassersektor
billiges Geld gibt von überall, also wenn man gerade in der richtigen Struktur
unterwegs ist und es halt irgendwo hereinpasst, ja - und dass man sich da um
die finanzielle Seite keine Sorgen machen muss.
In dem Denken auch, sich um die Wirtschaftlichkeit keine Sorgen machen zu
müssen und sich darum auch gar nicht kümmert. Da geht es dann eigentlich
nur um die technischen Seiten und wo kommt das Geld her und dann wird es
irgendwann einmal von der politischen Seite genehmigt und umgesetzt und
das war's. Also das sind so die zwei Extreme, die ich erlebe auf der
Finanzierungsseite. Zwischen Verantwortungs- losigkeit für den
Gesamtzusammenhang, bis zu professionellem Denken und Agieren-Wollen
und dann kommt es sehr darauf an, wie weit jemand gewillt ist oder
Möglichkeiten hat, Dinge umzusetzen oder voranzubringen. Ob er dann auch
etwas bewirken kann und dann sind die "Utilities", die ich bisher getroffen
und erlebt habe, alle sehr unterschiedlich.
Es hängt auch stark von den Leuten ab. Ja, weil gerade diese "IRS-Officer",
also manche sind auch schon mehr Beamte, aber viele sind da wirklich sehr
fit, wollen etwas bewegen, aber die Herausforderungen sind so groß und
vielseitig, dass das nicht mit einem Rundumschlag getan ist.
Interviewer:

[13:15] Wie würden Sie sagen, dass die „Utilities“ die Sie gesehen haben, im
Schnitt arbeiten, auf einer Skala? Achtet man dort auf Wirtschaftlichkeit?
Schafft man es die Bevölkerung sicher mit Wasser zu versorgen? Ich meine
kontinuierliche Wasserversorgung ist in Indien ja sowieso nicht existent, aber
abgesehen davon, haben Sie das Gefühl, dass man professionell und gut
arbeitet?

Participant:

Nein, also mein Eindruck ist, dass sie völlig unwirtschaftlich arbeiten, dass
die Basis-Strukturen alle überhaupt nicht vorhanden sind. Das fängt bei der
organisatorischen Verfassung an, die sind meistens keine abgegrenzten Units
(Einheiten/Abteilungen), die sind irgendwie in den Staat eingegliedert, in die
Bürokratie und da sitzen halt lauter Beamte - um es einmal salopp zu sagen und die geben Geld aus und ob sie Geld einnehmen ist ihnen egal. Und ob das
Ganze wirtschaftlich ist, ist ihnen relativ egal - solange es nicht gerade darum
geht Budgetierungen für aktuelle Projekte vornehmen zu müssen. Also es ist
jetzt nicht so, dass die keine Preissensitivitäten hätten, aber, was mir immer
auffällt ist so eine Diskrepanz zwischen den Versorgern. Wenn man Meetings
hat zwischen wahnsinnig hohen Ansprüchen und einem völligen Abfall, wenn
man dann die Realität dazu vergleicht, die einfach nichts ist, Chaos ist, nicht
vorhanden ist. Wenn es an finanziellen Mitteln fehlt, ist es ein Thema, aber
man kann natürlich auch einen Versorger in seiner Struktur einmal optimieren
wollen, aber dazu muss der Wille da sein. Und der Wille kann eigentlich nur
von der Politik kommen. Dass der von den Versorgern selbst kommt, da ist
überhaupt kein Anreizsystem da. Insofern ist es denen völlig egal, wenn sie
hohe Wasserverluste haben, wenn die Gebühren nicht eingetrieben werden,
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weil es gar keine Wasseruhren gibt. Da fehlt es einfach von vorne bis hinten
an allem, würde ich sagen. Trotzdem will ich immer wieder betonen: Es gibt
da wirklich sehr fähige, willige Leute. Aber eine Person kann halt nicht von
heute auf morgen das System ändern - das ist mein Eindruck. Sollte man
vielleicht dann doch nicht zu direkt zitieren.
Interviewer:

[15:30] Nein, aber ich meine, die haben ja definitiv etliche Probleme und, wie
gesagt, auch oft strukturbedingt, systembedingt und eben keinerlei Anreiz bei
Systemen die Kostendeckung zu erhöhen. Das deckt sich auch komplett mit
meinen Erfahrungen, mit den Utilities, bei denen ich war.

Interviewer:

[16:00] Es gibt in Tamil Nadu, soweit man nicht die "increasing block tariffs"
hat, ganz verbreitet die "flat-rate tariffs". Das heißt einfach nur eine Zahlung
von 100 Rupien bis 200 Rupien am Monatsende, also wirklich wenig Geld (23 EUR) für einen Wasserzugang, der dann unbegrenzt, also nicht
volumenabhängig ist, wie das in Deutschland üblich ist.
Haben Sie da den Eindruck, dass in Indien das Wasser verschwendet wird?
Selbst das, was in ein paar Stunden am Tag zur Verfügung gestellt wird?

Participant:

Also ich kann jetzt nicht aus der direkten eigenen Erfahrung mit Tarifen
antworten, aber ich würde annehmen, dass in Indien alles, was kostenlos ist,
nichts wert ist. Das ist auch nicht nur in Indien so. Und dass es dann
entsprechend behandelt wird. Wenn das Wasser kostenlos ist, dann wird es
verschwendet, denke ich. Dann ist es völlig egal, ob irgendwo der Bottich
überläuft und das Wasser permanent läuft. Deswegen würde ich vermuten,
dass Flat-Rate-Tarife, auch wenn sie wahrscheinlich viele andere Vorteile
haben, bestimmt zu Wasserverschwendung führen. Ob diese
Wasserverschwendung höher ist als das was durch Leckagen versickert, die
Relation kann ich nicht herstellen.

Interviewer:

[17:31] Die Anzahl der Leckagen ist ziemlich hoch und das Wasser hat wenig
Wert - auch oft in den Augen der Wasserversorger - und ich denke, dass es
auch an diesem fehlenden Druck liegt, Kosten hereinzubekommen. Das hängt
schon damit zusammen, weil auch die Wasserversorger mit dem Wasser alles
andere als sparsam umgehen.

Participant:

Ich habe auch schon einmal verfolgt, dass es ein politisch sensibles Thema ist.
Auch die Wasserverluste, die durch Abzapfen an den Wasserleitungen
entstehen. Wie viel das ist, wenn da irgendwelche Dörfer an der großen
Wasserleitung sind, die sich da ein Loch bohren und sich da ein bisschen
Wasser abzapfen weiß ich nicht. Ob das relevant ist oder nicht. Es wird
bestimmt auch teilweise toleriert. Es ist letztendlich auch eine Art von
Wasserversorgung, für die jeweilige Gegend. Also diese Art von "Leckagen"
sind in gewisser Weise ein Spezialthema. Aber die sonstigen Wasserverluste
die entstehen - ich denke das Gefühl für Kosten ist nicht da. Das Gefühl, dass
Wasser sehr wichtig ist, ist schon in Indien vorhanden, also vielleicht mehr
als in Deutschland. Und alle wissen, man kann dem Wasser nicht trauen und
jeder - einschließlich mir selbst - vertraut letztendlich beim Trinken nur auf
„bottled-water", wenn man in Indien ist. Wenn man denn die Chance hat, es
zu bezahlen. Aber Wirtschaftlichkeitsdenken bei den Versorgern - in Grenzen
ja, wenn es um Investitionen geht, dann wollen sie immer alle ihre
dreitausend Berechnungen, auch wenn die im kleinen Horizont völliger
Quatsch sind, mit ihren CAPEX und OPEX, etc. Aber das ist teilweise viel zu
kurz gedacht und dann werden "Life-Cycle-Cost-Berechnungen“ zunehmend
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in Erwägung gezogen. Solche Geschichten, aber vom Gesamt-Ansatz her, ist
da wenig Wirtschaftlichkeitsdenken. Vor allem die Kostenseite wird meines
Erachtens überhaupt nicht bedacht. Von den Betriebskosten eines Versorgers,
von den Kosten für die Wasserförderung bis zur Wasseraufbereitung und der
Angleichung der entsprechenden Tarife. Dieses Denken ist bisher fast gar
nicht vorhanden. Das ist mein Eindruck. Es mag ja gegenteilige Beispiele
geben …
Interviewer:

[19:50] Aber das deckt sich in dem Fall auch mit meinen Eindrücken. Das
Wissen ist nicht vorhanden und auch teilweise der Wille nicht. Die
Abstimmung der Tarife auf tatsächliche Produktionskosten des Wassers und
Versorgungskosten etc. findet nicht statt.

Participant:

Wenn man das jetzt konsequent zu Ende führt, wenn man die
Wasserproduktionskosten inklusive aller Kosten berechnet, würde das dann
dazu führen, dass die Wasserkosten so hoch werden, dass es völlig
unrealistisch ist, diesen Ansatz überhaupt zu verfolgen?

Interviewer:

[20:25] Ja, es kommt darauf an. Die Arbeit zentriert sich natürlich ein
bisschen auf Tamil Nadu und da ist eigentlich so viel Wasser vorhanden, dass
die Produktionskosten ziemlich gering sind. Es wird unfassbar viel Wasser
pro Haushalt verbraucht, viel mehr als in Deutschland. Das liegt auch daran,
dass die Einwohner alle durch dieses nicht verlässliche System ihre
Hauswasser-Dachtanks haben, wo sie mehrere hundert Liter einfließen lassen,
um es dann über den nächsten Tag zu verbrauchen. Das alte Wasser kippen
sie auch oft weg, weil sie ja jeden Tag neues bekommen. Das heißt, der pro
Kopf Verbrauch ist deutlich höher. Es gibt etliche Beispiele, egal in welchem
Land, sobald das Wasser nach dem tatsächlichen Verbrauch bezahlt werden
muss, geht der Verbrauch zurück, geht die Wasserverschwendung zurück. In
dem Fall von Tiruvannamalai wäre es so, dass die Leute nicht mehr zahlen
würden, wenn sie wie in Deutschland üblich, verbrauchsabhängig zahlen, als
aktuell mit der Flat-Rate. Wenn sie einen normalen Verbrauch hätten, wie in
Deutschland üblich, würden sie tatsächlich nicht mehr zahlen. Nur
verbrauchen sie halt teilweise extrem viel mehr Wasser. Die
Produktionskosten sind durch den Fluss, auch wenn er 20 km entfernt ist, und
das Wasser weit gepumpt werden muss, nicht so hoch, weil die
Reinigungsleistung, die erbracht werden muss auch nicht so gigantisch ist.
Der Fluss ist relativ sauber. In Tiruvannamalai würde es gehen, aber es gibt
natürlich trotzdem Bereiche, wo man eventuell subventionieren muss.

Participant:

Da würde in dem Fall so ein Tarif zum Erziehungseffekt führen. Aber ich
denke, man muss jetzt auch einmal unterscheiden zwischen einer Gegend wie
Tamil Nadu und Tiruvannamalai und in einer Gegend wie Katchastan, mehr
so eine Wüstengegend, wo die Leute natürlich eine viel höhere Sensibilität für
das Wasser haben, und wo sie auch nicht wissen, ob ihre Zukunft überhaupt
gesichert ist in ihren Dörfern und Gegenden. Also da denke ich, ist ein
Umgang mit Wasser hochsensibel vorhanden. Das ist schon in der Kultur
angelegt.
Es gibt genug Gegenden mit "water scarcity" (Wasserknappheit), aber da gibt
es kein richtiges Management der Dämme.
Ich meine es gab die Fluten in Kerala und da gab es einen Haufen Dämme,
die einerseits das Regenwasser versuchen aufzusammeln, weil es kommt ja
viel Wasser vom Himmel. Jetzt müssen, wenn die Regenfälle sowieso schon
ganze Dörfer überfluten, zusätzlich noch die Dämme geöffnet werden, bevor
sie überlaufen. Da kommt noch einmal eine Flut dazu. Das ist natürlich
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letztendlich alles fehlendes Wasser-Management. Das finde ich jetzt auch
noch einmal erwähnenswert, auch wenn es jetzt nicht auf der Ebene der
"Utility" ist. Aber da geht es ja auch schon los. Ich meine, man kann jetzt
ganz salopp sagen: "Es kommt das halbe Jahr Regen vom Himmel, das andere
halbe Jahr ist Trockenzeit. Würde man das richtig managen, gerade mit den
Dämmen, könnte man bestimmt viele Probleme lösen."
Es gibt sehr viele Gegenden mit Wasserknappheit und da ist das
Wassermanagement noch viel wichtiger als in einer Gegend wie
Tiruvannamalai, wo genügend Wasser da ist und die Leute es verschwenden.
Wobei dann auch mal die Frage erlaubt sei, wenn die Leute da das Wasser
besser nutzen, also weniger verbrauchen, wenn man sie dazu erziehen würde,
was wäre eigentlich der Vorteil davon? Die Kosten gehen vielleicht etwas
herunter, aber vom Bedarf der Bevölkerung her, sind die Versorger auf dem
Standpunkt "Wir haben ja genug Wasser, ob wir jetzt soundso viel Menge in
die Leitung geben oder das Doppelte, ist uns gleich. Auch wenn die Leute es
verschwenden und den Wasserhahn anlassen ist uns ja eigentlich auch egal“.
Interviewer:

[24:18] Also die haben genug Wasser um die Stadt zwei drei Stunden am Tag
mit Wasser zu versorgen. Also das ist ja keine ….

Participant: … Ach so, ne, das ist natürlich dann nicht viel.
Interviewer:

[24:27] Im Normalfall geht es. Durch die ganzen Leckagen geht im System
auch wahnsinnig viel Wasser verloren - nicht nur durch die Verschwendung.
Wir hatten vor fünf Jahren ein gerade abgeschlossenes KfW-Bankfinanziertes Upgrade-Projekt von der Wasseraufbereitungsanlage am Fluss
und dadurch haben sie jetzt deutlich mehr Kapazitäten um die Bevölkerung zu
versorgen. Aber so ganz ausreichend ist es trotzdem nicht.

Participant:

Ich muss Ihnen mal ganz ehrlich sagen, wenn ich mir vorstelle, ich würde in
Tiruvannamalai in einem Haus wohnen und ich wüsste, es kommt drei Mal
am Tag Wasser, dann würde ich auch jedes Mal das frische Wasser nehmen
und das alte wegschütten.

Interviewer:

[25:05] Ja, das ist systembedingt. Dann würde man auch nicht mehr wollen,
dass die Preise erhöht werden, denn man hat doch schon Geld in eine eigene
Pumpe investiert Das haben da ja viele Menschen. Man hat sich einen Tank
aufs Dach gebaut. Und wenn man dann Mittelschicht ist, ein bisschen höhere
Mittelschicht, dann hat man auch eigene Filteranlagen etc. und für die ist
dann natürlich ein Flat-Rate-Tarif gut. Sie saugen sich da so viel Wasser
heraus, wie sie nur können, bewässern damit den Garten, putzen das Auto….
aber irgendwann nimmt das natürlich auch den Druck aus dem System, d. h.
dass die Leute, die ein bisschen weiter hinten wohnen und noch ein bisschen
höher, die kriegen dann teilweise überhaupt kein Wasser mehr. Also wirklich
fair ist das natürlich nicht.
Zur nächsten Frage: Ist es Ihrer Meinung nach sinnvoller das Wasser anhand
des tatsächlichen Verbrauchs und auch in Relation zu den Produktionskosten
zu berechnen? Sollte dieser Weg in Indien gegangen werden?

Participant:

In Indien?

Interviewer:

[26:00] Ja, in Deutschland ist das ja schon der Fall.

Participant:

Also - vielleicht in Einzelfällen. Meine Vermutung ist, dass erst einmal der
Wille da sein muss, eine Effizienz in den Sektor zu bringen und dann ist
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natürlich das Thema Wasser ein heikles Thema. Wenn es zu teuer wird und
tendenziell wird es teurer, wenn man kostenverursachend die Tarife definiert,
wenn ich es mit den westlichen Ländern vergleiche, die nach Kosten die
Tarife gestalten. Meines Wissens ist Wasser tendenziell am teuersten. Das
würde in Indien zu sozialen Problemen führen. Insofern fehlt der Wille schon
auf der politischen Ebene - dann wird das Wasser halt weiterhin
subventioniert. Das schließt aber nicht aus, dass man auf der Ebene der
"Utility" zumindest mal den Effizienzgedanken einführt. Man muss deswegen
ja noch nicht alle Kosten umlegen, aber man sollte wenigstens mal wissen,
was es eigentlich kostet, damit man da überhaupt ansetzen kann, wo man
optimieren kann. So lange das nicht mal auf der analytischen Seite erfasst ist,
kann man ja überhaupt keine Optimierung ansetzen. Man kann auch kaum
Investitionen planen oder eine vernünftige Sanierungsplanung vornehmen.
Insofern glaube ich, dass es politisch nicht durchsetzbar ist, weil es für viele
Menschen zu teuer werden würde. Aber Effizienzsteigerung ist das, was ich
für sehr sinnvoll halte und was vielleicht auch mit einem entsprechenden
Beratungsansatz auf offene Ohren stoßen könnte.
Es sind ja auch plötzlich wieder viele Leute in Indien, die sich längere Zeit im
Westen aufgehalten haben, die mit Ideen zurückkommen und denken, wie
funktioniert hier alles in Effizienz und wie könnte man das machen? Und die
dann auf solche Themen auch sehr ansprechen und sehr offen sind.
Ich habe einmal mit dem ‚Commissioner von Thane‘ gesprochen, der war
unglaublich offen. Der hatte vorher eine Europa-Reise gemacht und war
begeistert von allen Ansätzen, die er hier gesehen hatte und kam dann mit
Ideen zurück, wie dezentrale Abwasseraufbereitung, die privat vorfinanziert
sein soll von den Erstellern und Betreibern solcher Anlagen und dann würde
die Stadt nach aufbereiteten Wassermengen bezahlen und – seine Ideen waren
alle sehr ausgereift und er war völlig begeistert davon. Da kam halt der Input
aus dem Westen. Das habe ich schon ein paar Mal erlebt. Es ist also eine
Offenheit dafür da, aber ich glaube nicht, dass es sich momentan
flächendeckend als das Lösungskonzept darstellen lassen würde, weil es sich
viele Leute dann wahrscheinlich nicht leisten könnten und das würde politisch
zu erheblicher Unruhe führen.
Interviewer:

[29:09] Die ganzen Vorfragen und die Ausführungen von Ihnen haben
eigentlich
immer
schon
mehr
die
Geschäftsmodelle
der
Wasserversorgungsunternehmen mit einbezogen. Sie haben ja schon
ausgeführt, dass die bisherigen Geschäftsmodelle noch nicht ausreichen, weil
diese stark subventioniert sind, teilweise die Kosten gar nicht erfassen und
nicht kennen. Auch haben sie wenige Anreizsysteme, die Kosten oder die
Wasserverluste zu reduzieren.
Glauben Sie, dass diese Art von Geschäftsmodellen eher hinderlich ist für die
Entwicklung hin zu einer wirklich verlässlichen Wasserversorgung für alle
Einwohner? Was meinen Sie, warum schafft es in ganz Indien nicht eine
einzige Stadt, die Bevölkerung kontinuierlich mit Wasser zu versorgen?

Participant:

Wenn Sie sagen "die momentanen Geschäftsmodelle", dann würde ich mal
ein wenig provokant sagen: "Es gibt keine Geschäftsmodelle hier". Es gibt
Subvention, es gibt ganz überwiegend uralte Infrastruktur, es gibt auch mal
neuere Planung, aber ich würde gar nicht sagen, dass die Inder oder Indien es
nicht schaffen, die Probleme zu lösen. Die Probleme und Herausforderungen
sind einfach sehr groß und es sind über einen langen Zeitraum Problematiken
entstanden. Es betrifft die ganze Verschmutzung der Oberflächengewässer
und der Grundwässer. Ich meine, man kann Dinge entwickeln aber auch das
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tolle Projekt, das immer zitiert wird, der Rhein für den Ganges - ich meine
das geht natürlich nicht in fünf Jahren.
Es braucht die Finanzierung dafür, es braucht das Knowhow dafür, es braucht
Effizienzgedanken, es braucht Unterstützung auf allen Ebenen, es braucht
Technologien, es braucht vernünftige Betriebsführung - ein ewiger Bottleneck
und es muss sich alles parallel entwickeln, von den Finanzierungsstrukturen
über Knowhow, Operation und Management, über Einführung moderner
Technologien über spezielle Konzepte für wachsende Mega-Cities.
Es ist ja auch nicht so, dass sich nicht die halbe Welt mit ihren Experten
einbringt, aber die haben auch nicht alle die Lösungen auf der Hand, die
Gesamtlösungen - es ist letztendlich die schiere Größe der Herausforderung in
Indien, die dazu führt, dass man die Probleme nicht von heute auf Morgen
lösen kann.
Und die Verfassung der "Utilities" ist halt doch noch ein bisschen ein altsozialistisches Gebilde, das da als Beamtenapparat mit Subventionen
funktioniert und die Einführung von Effizienz und Analysetools ist natürlich
ein wichtiger Schritt, um das System zu optimieren und dann auch weiter zu
entwickeln. Das gehört auf jeden Fall dazu. Ich würde nicht sagen, dass das
der einzige Lösungsansatz ist, aber ein wichtiger Baustein. Und auch das
Denken überhaupt erst einmal zu fördern, ist bestimmt sinnvoll für Indien als
ein Baustein. Ich würde mir auch nicht anmaßen, dass ich weiß, wie die
Probleme zu lösen sind. Also die Herausforderung ist einfach ein bisschen zu
groß, aber auf der anderen Seite muss man daran arbeiten, weil das Thema
doch wichtig genug ist.
Interviewer:

[33:18] Das wäre auch dann schon die vorletzte Frage gewesen, nämlich ob
so ein Geschäftsmodell, wie das, was ich auf dem Vortrag in Indien
vorgestellt habe, ein Baustein dazu sein könnte, gewissermaßen ein Schritt in
die richtige Richtung um Transparenz zu schaffen, das Netz nachhaltig zu
verbessern, etwas Kostensensibilität.

Participant:

Ja, auf jeden Fall. Das ist ja erst einmal der Riesenerkenntnisgewinn, wenn
man überhaupt einmal so eine Aufstellung sieht in Indien. Ich vermute, dass
viele so etwas noch gar nicht gemacht haben und so etwas auch noch gar
nicht gesehen haben. Also erst einmal einen AHA-Effekt haben und erst
einmal zu Erkenntnissen gelangen, aus denen sie dann vielleicht auch
irgendwelche Handlungen ableiten könnten. Ich glaube, dass das extrem
hilfreich ist und auch zu einer Veränderung des Denkens führen kann. Man
muss es den Menschen vermitteln, die müssen sich dafür Zeit nehmen. Es ist
nicht in einem 10-Minuten-Meeting getan, es muss jemand bezahlen, dass so
etwas gemacht wird oder sie müssen sich selbst das Knowhow aufbauen, was
ich schon wieder etwas bezweifeln würde, dass das vorhanden ist, weil da
müssen ja Schnittstellen-Kompetenzen vorhanden sein. Die Frage ist nur, wie
man so etwas kommuniziert. Aber ich glaube, das ist auf jeden Fall ein sehr
wichtiges Tool, um Erkenntnis zu schaffen und dann auch Veränderungen
und Verbesserungen anzustoßen.

Interviewer:

[34:44] Wenn man so etwas implementieren möchte, dass alle Städte
vielleicht nicht direkt das von mir entwickelte "financial model" nutzen, aber
irgendetwas in der Richtung, so dass allen klar ist, was kostet das Wasser, wie
viele der Rechnungen werden bezahlt, wie viel Geld nehmen wir ein, wie viel
Verluste haben wir, etc.
Wenn man irgendwie dafür sorgen würde, die Wasserversorgung so effizient
wie möglich zu betreiben, also dieses ganze Geschäftsmodell, hätten Sie eine
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Ansatzidee, wie das flächendeckend eingeführt werden kann? Was haben wir
für Wasserverluste im Leitungssystem und wie können wir diese reduzieren?
Participant:

Also flächendeckend ist schon mal gleich ein sehr großer Anspruch. Ich
würde eigentlich zwei Ansatzpunkte sehen: Entweder man kommt mit einem
privaten Beratungsansatz und ist ein Consulting-Unternehmen das eine
entsprechende Qualifikation hat, das anbietet und es schafft die Kunden zu
überzeugen, dass sie dafür bezahlen. Dann kann man natürlich mit dem
überzeugenden Argument kommen, dass man sich ja alleine aus der
Kostenersparnis bezahlen lässt, wie es so jedes große ConsultingUnternehmen macht. Da muss man natürlich auch erst einmal liefern können,
aber mit dem Ansatz könnte man wahrscheinlich als privates Unternehmen
überzeugen.
Die zweite Variante ist, dass es irgendwie über die staatliche Seite von oben
verordnet wird, dass solche Survey-Analysen oder Ähnliches gemacht werden
müssen. Entweder auf Ebene eines Bundeslandes oder zentral vorgegeben.
Dann muss es einfach gemacht werden. Oder auf Ebene sogar für ganz
Indien, das wäre dann schon etwas Größeres, oder man muss an ein
bestehendes Programm anknüpfen, aber so von oben verordnet, von oben
finanziert, wobei ich dann nicht weiß, wie groß der Wille ist, so etwas
umzusetzen.
Man kommt in beiden Varianten in die Funktion des ausländischen Beraters
und man muss natürlich auch gucken, dass es nachher nicht in den
Schubladen verschwunden geht und schauen, dass man vielleicht vom
Geschäftsmodell, das man anbietet für die Beratung, die Implementierung halt
mit 'reinbringt. Ich meine das machen auch Beratungsunternehmen
zunehmend. Die sagen, wir machen nicht nur die tolle Beratung auf dem
Papier, wir gehen nachher auch in die Umsetzung. Wenn man das dann
wiederum zu Ende denkt, dann kommt man fast in den Bereich, dass man
dann in "operational functions" (operative Funktionen) mit hineingeht. Da
kommt man dann schon fast in den Geschäftsmodellbereich der ganz Großen,
die alles anbieten von A-Z an Knowhow, wenn es gewollt ist und ansonsten
ihre Baukastensteine anbieten. Aber das wären so meine Ansätze.
Ich meine, da gibt es natürlich noch die ganzen GIZs dieser Welt oder so. Die
können natürlich solche Sachen auch anstoßen, das ist deren Job. Die wissen
wie sie das machen, aber ich hätte jetzt erst einmal an die Privatwirtschaft
gedacht und Consulting und dann an staatliche Programme um so etwas zu
implementieren.

Interviewer:

[38:05] Wunderbar, vielen Dank.

End of Interview (total duration: 38:10 minutes)
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Interview with Prof. Dr. mult. Karl-Ulrich Rudolph
CEO and Founder IEEM gGmbH, Witten, Germany
Date: 25 March 2019
Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[00:33] Herr Rudolph, bitte stellen Sie sich kurz vor.

Participant:

Mein Name ist Karl-Ulrich Rudolph. Ich bin Professor am Institut für
Umwelttechnik und Management an der privaten Universität WittenHerdecke. Am Institut bündeln wir die Fächer Wassertechnologie, d.h.
Ingenieurwesen und Ökonomie. Ich habe beides promoviert - in Darmstadt
und Karlsruhe. Darüber hinaus habe ich von der vietnamesischen Universität
den Grad eines Ehrendoktors bekommen, für die Arbeit mit angewandter
Wasserforschung in diesem Land. Parallel bin ich noch mit vielen
Unternehmen in enger Forschungszusammenarbeit - angewandte Forschung
und auch im Consulting, was Anwendung anbetrifft mit der Global Water
Franchise Agency, tätig.

Interviewer:

[01:33] Herr Rudolph, Sie kennen sich gut aus mit dem indischen
Wassersektor. Was sind Ihrer persönlichen Meinung nach, pauschalisiert
gesagt, die 2 bis 3 größten Herausforderungen?

Participant:

Eine Herausforderung ist die bekannte Komplexität des indischen Marktes sowohl was den rechtlichen und administrativen Hintergrund anbetrifft, als
auch eine gigantisch starke Konkurrenz. Die große Konkurrenz ist die
Schattenseite eines großen Vorteils des indischen Marktes, nämlich, dass es
ein sehr, sehr großer Markt ist. Und die Tatsache, dass in Indien auch Zukunft
noch sehr viel mehr zu tun ist als in China, wo manches bereits erledigt ist.
Das heißt, in China gibt es einen sehr viel höheren Sättigungsgrad des
Marktes als in Indien.
Eine zweite Herausforderung ist sicherlich auch die vergleichsweise große
Instabilität der Arbeitsbedingungen in Indien, die zum Teil mit kulturellen,
religiösen aber auch mit politischen Dingen zu tun hat. Indien ist ein großes
Land, aber nicht so gleichförmig und zentral organisiert wie beispielsweise
China.
Die dritte große Herausforderung sind die sprachlichen und kulturellen
Unterschiede, die manchmal erst zutage treten, wenn man weg ist von den
Städten und auf dem Land etwas organisieren möchte.

Interviewer:

[03:20] Die Wasserversorgung funktioniert großflächig nicht optimal. Haben
die Wasserinstitutionen Ihrer Meinung nach genug finanzielle Förderung zur
Verfügung? Wird die Förderung von den Wasserunternehmen genutzt, um die
Situation vor Ort zu verbessern?

Participant:

Das hängt mit einer Herausforderung zusammen, die ich noch nicht genannt
habe, nämlich der Tatsache, dass in Indien doch die Auffassung vorherrscht,
dass Wasser sehr preisgünstig sein sollte.

Page | 1

366

Wenn der Preis so festgelegt wird, dass er für den Ärmsten immer noch
erschwinglich ist, so reicht es nicht, um eine gute Versorgung aufzubauen.
Indien hat eine große Disparität im Einkommen/Wohlstand.
Interviewer:

[04:21] Herr Rudolph, Sie haben viele Wasserversorgungsunternehmen in
Indien
gesehen.
Wie
würden
Sie
die
Leistung
der
Wasserversorgungsunternehmen in Indien bewerten? Zum einen allgemein
und zum anderen speziell in Bezug darauf die Herausforderungen zu
meistern, die der Markt mit sich bringt?

Participant:

Das Niveau der Wasserdienstleistungen ist in Indien natürlich in der Fläche
sehr, sehr viel schlechter und zum Teil auch unzumutbar. Wenn man in Indien
die finanziellen Mittel hat, dann kann man auch hier überall gute Dienstleistungen und auch gute Technologie einkaufen, weil Indien ein freier Markt
ist. Aber das nutzt jemandem, der außerhalb eines Stadtzentrums wohnt oder
nicht gerade zum Krankenhaus oder zu einem Hotel oder einem
Einkaufszentrum gehört, nichts. In der Fläche reicht nicht aus, was verausgabt
wird. Umgekehrt liegt es nicht nur am Mangel an Finanzen, dass es so
schlecht funktioniert, sondern auch an einem Mangel der Organisation im
Kleinen. In einer indischen Stadtverwaltung sind viele Sachen wichtig, aber
die Wasserversorgung wird noch nicht so wichtig genommen, dass man sich
Mühe gibt, dass es funktioniert.

Interviewer:

[05:55] Sie haben gerade schon die Flatrate-Struktur der Tarife angesprochen.
Was ist Ihrer Meinung nach sinnvoll und welche Auswirkungen (positiv oder
negativ) hat sie für die Wasserversorgung in Indien.

Participant:

Meine persönliche Fachmeinung, welche viele Experten teilen, ist, dass der
stark subventionierte Wassertarif zu viele negative Auswirkungen hat, als
dass man ihn als sinnvoll bezeichnen könnte. Mit dem Wasser wird nicht
sparsam umgegangen - es wird verschwendet. Auf der einen Seite gibt es
einen Wasserüberfluss. Es wird dann sogar mit Trinkwasser gekühlt. Auf der
anderen Seite gibt es nicht genug Wasser, um die nötigsten Bedürfnisse der
Ernährung und Körperhygiene zu stillen. Wenn man der armen Bevölkerung
helfen möchte, was auch zur Friedenssicherung notwendig ist, oder aber aus
christlichen Motiven heraus, so sollte man nicht die Wassertarife
subventionieren, sondern versuchen, diese Bevölkerungsgruppen einzeln
herauszugreifen. Das wäre auch viel preiswerter, als insgesamt mit einem
niedrigen Tarif zu arbeiten.

Interviewer:

[07:20] Welches Tarifmodell wäre Ihrer Meinung nach sinnvoll?
Volumenabhängiges Abrechnen? Oder wie sollte es Ihrer Meinung nach in
Indien gestaltet werden?

Participant:

Eine volumenabhängige Abrechnung wäre das einfachste. Wasseruhren
wären nötig, aber die Wasseruhren werden auch benötigt, um die Netze zu
beobachten und Verluste zu reduzieren.
Eine Einsparung der Wasseruhren wäre nur in bestimmten Fällen möglich, in
denen geschätzt wird. Aber das müssen Ausnahmen bleiben, um nicht die
technische Steuerung zu verlieren und um illegalen Wassermissbrauch zu
verhindern. Wasseruhren sind Produkte, welche auch in Indien gefertigt
werden können, getreu dem Gedanken 'Lokal Business-Development‘,
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Somit spricht gegen Wasseruhren weniger als gegen zu importierende
Maschinen, welche in Indien gebraucht werden.
Interviewer:

[08:32] Sie wären also für einen kostendeckenden Tarif?

Participant:

Vielleicht nicht vollkostendeckend, denn man muss berücksichtigen, dass
eine öffentliche Funktion in der Hygiene steckt, insbesondere für den
Abwasserteil. Aber zumindest die laufenden Betriebskosten sollten voll
gedeckt werden, einschließlich vorsorgender Wartung. Sonst ist keine
Effizienz möglich. Ansonsten ist immer alles 'on the road to full cost
recovery'. Man muss nicht gleich von 0 auf 100, aber von 0 auf 30 oder 70 ist
sicherlich eine Spanne, die in Indien passen würde.

Interviewer:

[09:19] Sind die aktuellen Geschäftsmodelle der Wasserversorger in Indien
bereits jetzt
so ausgerichtet, dass
sie Wasserverluste
und
Wasserverschwendung reduzieren oder sind diese Geschäftsmodelle so
aufgebaut, dass sie dieses eventuell sogar behindern?

Participant:

Es gibt ein ganz großes Manko in der Organisation, was man eingangs auch
schon als Herausforderung hätte bezeichnen können. Das ist die Rotation der
Führungs- und Fachkräfte, welche hinabreicht bis zum lokalen Ingenieur. Um
Korruption und die Ausbildung von mafiaähnlichen Strukturen zu vermeiden,
wurde die Entscheidung getroffen, ein Rotationsprinzip einzuführen. Das
heißt: Nach einigen Jahren muss der Stadtdirektor oder die Stadtdirektorin
weichen und dann in dieser Hierarchie auch alle Personen, die in den
Wasserbetrieben beschäftigt sind und sich auskennen. Das führt dazu, dass
immer wieder neue Leute kommen, die sich nicht auskennen und die auf der
Lernkurve ganz unten sind und dann, wenn es gegen Ende geht, führt es dazu,
dass sie sich nicht mehr verantwortlich fühlen. Es ist eine kurze Wahlperiode,
die selbst politisch kritisch wäre, aber in den fachlichen Bereichen wäre
Kontinuität zwingend erforderlich. Das ist das größte Manko.
Das Argument der indischen Führung ist, dass man in der Organisation
einfach alles vergleichmäßigen müsste, wie z.B. im Franchise. Dann könnte
man die Beschäftigten einfach austauschen (wie z.B. bei Mc Donalds). Das
wird aber sicherlich nicht funktionieren, weil die räumlichen Gegebenheiten
und auch die Siedlungsstruktur zu unterschiedlich ist. Dazu sind
Wasserbetriebe zu wenig uniform.
Das ist wohl neben der Frage der Refinanzierung der Wasserbetriebe in den
Kommunen, da keine ausreichenden eigenen Einnahmen generiert werden,
sicherlich der zweite wesentliche Punkt. Der dritte Punkt, könnte man sagen,
hängt mit Bildung oder generell finanzieller Kraft der Kommunen zusammen.
Ich persönlich glaube, dass das nicht so wesentlich ist, denn wenn Sie sehen,
wie viel Geberbankengelder in diesem Sektor versickern, dann ist das nicht
viel weniger als was wir in Deutschland pro Kopf haben.

Interviewer:

[11:53] Würden Sie sagen, dass die Wasserversorgungsunternehmen genug
Aufwand betreiben um Wasserverluste zu reduzieren?

Participant:

Nein! Weil sie keinen 'Incentive' haben und auch keine Mittel.

Interviewer:

[12.03] Dann kommen wir auch schon zur nächsten Frage: Sie waren bei
meinem Vortrag über das finanzielle Modell für WALUE dabei. Welchen
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Anteil an einer Verbesserung der Wasserversorgungssituation in Indien
könnten Geschäftsmodelle spielen?
Participant:

Ich denke, dass Geschäftsmodelle vielleicht insoweit der wichtigste Punkt
wären etwas zu verbessern, weil es das ist, was am schlechtesten funktioniert.
Wenn man Geschäftsmodelle implementieren würde, würde man ja auch die
Governance-Struktur, d.h. die institutionellen Rahmenbedingungen anpassen
müssen. Wenn es gelingen würde, ein Geschäftsmodell zu installieren und
dann auch die institutionellen Rahmenbedingungen, dass keine Rotation mehr
stattfindet, dass die Tarife erhöht werden können, dass man gleichzeitig dafür
sorgt, dass die Sektoren, in denen die arme Bevölkerung wohnt, ebenfalls
ausreichend mit Wasser versorgt sind, dass man z.B. Gutscheine ausgibt für
jedes Kind im Haus. Wenn man das mit Hilfe eines Geschäftsmodells
verwirklichen könnte, dann wäre die Frage nach Technologie und die Frage
nach noch mehr Gelder für diesen Sektor fast nachrangig. Das wäre
selbsttragend.

Interviewer:

[13:25] Dann kommen wir auch schon zur letzten Frage: Eine Aussage, die
auch von indischer Seite oft kommt, ist: Indien ist anders, Indien ist
schwierig!
Das kann man so nicht implementieren, aber es gibt ja etliche Überlegungen,
wie man solche verbesserten Geschäftsmodelle implementieren könnte.
Hätten Sie eine Idee, wie man da herangehen sollte?

Participant:

Ich denke, dass die Geberbanken einen enormen Einfluss nicht ausüben, weil
es für die Konstellation und auch die Governance der Geberbanken eventuell
nachteilig wäre.
Die Inder haben ja selbst Hybride-Finance eingeführt, wo sie versuchen, das
Risiko zu teilen zwischen Betrieben, die für Bau und Betrieb zuständig sind
und der öffentlichen Hand. Wenn die Geberbanken sagen, dass sie auch
Hybride-Finance praktizieren und geben bei der Finanzierung nur dann
geschenkte Gelder oder subventionierte oder über Staatsgarantien
abgesicherte Kredite, wenn ein Teil bei dem landet, der vor Ort für
Verbesserung oder Verschlechterung sorgen kann, d.h. bei den Städten mit
ihren örtlichen oder auch internationalen Unternehmen. Dann würde sich
meines Erachtens schnell etwas ändern und da gäbe es auch von der indischen
Kultur keinen Widerstand, denn wann man in die Historie von Hybrid
Annuity Modellen anschaut, dann ist von indischer Seite gegen die Weltbank
mit einigen Beratern durchgesetzt worden. Die Geberbanken haben sich
gesperrt, weil ihr bequemes Modell der doppelten Absicherung mit
Staatgarantie und Garantie des eigenen Ministeriums zuhause durchbrochen
wird. Und natürlich wird es dann auch viel transparenter, wie hoch der
bürokratische Aufwand ist, um praktisch Gebergelder in ein solches Projekt
hereinzubekommen. Eine Verkomplizierung, die vor Ort gar nicht mehr
verstanden und gelebt werden kann. Insoweit ist es nicht nur eine Schuld der
Komplexität von Indien, dass es dort nicht klappt, sondern auch eine Schuld
der internationalen Entwicklungsgemeinschaft. Da kann man vielleicht noch
dazu sagen, dass ja jetzt in jüngster Zeit die kommunalen
Betreiberpartnerschaften auch von unserem Entwicklungsminister nach vorne
gebracht werden.
Der Gedanke, dass man hilft, ist gut. Der Gedanke, dass man auch aus den
Kommunen, in denen viel Know-how in Deutschland ist, auch Know-how
dazu holt, ist auch gut. Aber Sie vergessen den allerwichtigsten Punkt, dass
Page | 4

369

eine Kraft in dieses System hereingehen muss, die aus Eigeninteresse und
Verantwortung die Dinge dann tatsächlich regelt. Mit Wissenstourismus und
Konferenzen, Städtepartnerschaften und Betreiberpartnerschaften wird sich
grundsätzlich an der Situation auch in Indien nichts ändern.
Was ist in Indien besonders? Ja, vielleicht, dass es eine Demokratie ist. Wenn
man Indien mit Asien vergleicht, dann ist das demokratische Element, das die
Sache verkompliziert, sehr viel stärker als in vielen asiatischen Ländern mit
kommunistischer Vergangenheit, z.B. im Vergleich zu Vietnam. Wenn eine
Partei etwas entscheidet, so wird dies auch gemacht, da gibt es vor Ort nicht
so viele Widerstände und Komplexitäten. In Afrika sind auch viele NGOs und
da gibt es dann auch immer solche Komplexitäten aufgrund der Demokratie.
Aber da ist der Bildungsstand noch schlechter, und vor allem haben wir in
Afrika in vielen Gegenden einen natürlichen Wassermangel, den es in Indien
nicht so oft gibt. In Indien gibt es Wassermangel eigentlich nur wegen der
Qualität oder weil die Besiedlungsdichte extrem hoch ist. Ich denke, dass in
Afrika die Frage der Sicherheit noch mal eine größere Rolle spielt. Es ist
einfach ausgeufert. Man kann nachts gar nicht mehr über die Straße gehen. So
schlimm ist es in Indien nicht. Im Vergleich zu den anderen Regionen und
Entwicklungsgebieten führt die demokratische Vergangenheit zu einer
Komplizierung, die unter den geschilderten Verhältnissen konsequenterweise
zu Gau und Nichterfolg führt. Aber es gibt auch Erfolge in Indien.
Interviewer:

[17:43] Wunderbar, vielen Dank.

End of Interview (total duration: 17:48 minutes)

Page | 5

370

Interview with Umesh Kulkarni
Global Regional Manager at Mather & Platt Pumps Private Limited
Date: 08 April 2019
Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[00:15] Hi, this is Keno. Am I talking to Umesh Kulkarni?

Participant:

Yes, correct. Good afternoon.

Interviewer:

[00:22] Good afternoon. Thank you so much for your time. I think this will
take 5 to 10 minutes, depending on your answers. Just to give you some
background information. This is for both my PHD-work and the publication
which I am planning with Prof. Rudolph. I am interviewing experts in the area
of water supply in India. From the academic side, Anna University etc. and
also people working for companies who have the day to day experience in
trying to improve water supply. I chose you because I heard your speech
during the WaLUE workshop. This is why I was interested in interviewing
you because we can incorporate some of your experiences in the publication
and in the dissertation. We will not use your statements without your
approval. So everything I will use afterwards, I will send you a draft and ask
you to confirm it, so that you will also be happy with your statements, which
might be published

Participant:

Ok.

Interviewer:

[02:28] So my first question is: What is your organization's name, what is
your name and what is your position in the organization? What is your
position in the company?

Participant:

My name is Umesh Kulkarni and I am working here at Wilo Mather & Platt
Ltd. as a global regional manager of water management for emerging
markets.

Interviewer:

[03:07] Excellent, thank you. From your experience and from your opinion,
what are the toughest challenges of supplying safe and continuous water in
Tamil Nadu and in India?

Participant:

The availability of water, the shortage of water!

Interviewer:

[03:33] Why is that in your opinion?

Participant:

Second challenge: Water treatment facilities!

Interviewer:

[03:50] So are they not running well enough, or are there not enough?

Participant:

There are not enough water treatment facilities! The water treatment facilities
available at the moment are not working to the full efficiency.
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Interviewer:

[04:14] To summarize, you think, there should be more utilities and they
should run more efficiently.

Participant:

Yes, correct!

Interviewer:

[04:26] Do you think there is enough funding available for cities and water
utilities to improve the situation?

Participant:

Yes, yes. The central government of India has taken the initiative to ensure
access to clean drinking water to society.

Interviewer:

[04:44] Do you think, they are using this money to improve the service or is it
not used?

Participant:

The money is being used but it is a slow process.

Interviewer:

[04:56] So do you think the situation is improving, staying the same or getting
worse?

Participant:

Yes, the access to clean, hygienic water is improving. There is awareness
from the government and from the water bodies that it is their prime duty to
supply cleaner and hygienic water to the people.

Interviewer:

[05:28] Thank you. You said that most of the water utilities are not as
efficient as they should be. I asked all the experts. On a scale from 1 to 10:
How do you rate the performance of the water utilities?

Participant:

Maybe 65 to 70 %. Not more than that!

Interviewer:

[05:50] So there is a lot of room for improvements?

Participant:

Yes!

Interviewer:

[05:58] The next question goes into the field of tariffs and revenues. Right
now there are flat-rate tariffs in many cities like Tiruvannamalai. Right now,
people pay 100 Rupees once per month and they can use as much water, as
they want. Do you think that this is a good system?

Interviewer:

The main objective should be to decrease non-revenue water.

Interviewer:

[06:35] Do you think the flat rate tariff leads to consumers wasting water
because they only pay once or do you think it is a good structure?

Participant:

It has to go to tariff structure. Structure approach for revenue collection for
water utilities.

Interviewer:

[06:55] What is your recommendation to improve the tariff structure?

Participant:

I have not thought of that because the tariff structure is totally in the hands of
Government and the government cannot impose any tariff on these people.
Second, water is considered a basic necessity for the community. So in some
cases, if the people are not able to pay the tariff then, in that case, the
government has to supply them free of costs because it is their basic right.
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Water is a basic right. Depending on the location and where we are supplying
the water, depending on the economic structure of that particular region, we
have to define the tariff. It cannot be similar for all geographical locations.
Interviewer:

[08:03] This is a good point. It should always reflect the local realities.

Participant:

At least the people should pay some amount so they will get knowledge about
whatever we are paying, whatever we are getting, we have to conserve it.

Interviewer:

[08:19] Exactly. In my work, I am suggesting, if possible, even though it is
complicated, a tariff that would charge you by volume.

Participant:

Yes, it has to be by volume and it has to be based on the economic structure
of that particular location. We have to collect the revenue. Otherwise, if we
apply the same revenue across the country, we will have an unbalance. In
some of the locations the average economic means 100 Euros and in some 10
Euros. So for 10 Euros, we cannot apply the same tariff as for the 100 Euro
area. Then it will be an injustice. It has to be balanced. Like the government
defines the income tax structure. For businesses with 2 million Euros, the
income tax is 30 %, for 1 million it will be 20 % and for less than a million it
will be 10 %. This type of slab structure should be available for the water
tariff also.

Interviewer:

[10:00] You mentioned non-revenue water. Do you think that the Indian
water utilities are already seeing this as a problem? Do they already focus and
succeed in improving the non-revenue rates or is it still an area where they
have to improve a lot?

Participant:

They need to improve. They are aware of that. Of non-revenue water and
trying to improve but [unintelligible] it depends on the political situation in
that region.

Interviewer:

[10:49] Yes, the next question relates to the business model that promotes
more transparency for the finance side. How much money goes in and goes
out, how much it costs to produce the water and so on. Do you think more
transparency and a business model that is designed according to local realities
and charges per volume, do you think that would be an effective tool to
improve the situation?

Participant:

Yes. We as a private organization we can design the structure for the tariffs.
But after all, it has to be improved by the government. We are not the
decision-makers to imply all these tariffs for the people. So whatever model
we are proposing it has to be accepted by the responsible water body in that
particular state.

Interviewer:

[12:000] So this is always a matter of the state.

Participant:

Yes

Interviewer:

[12:03] Ok, this relates to my last question: How could improvements be
implemented? Do you think you have to go through state governments or
municipalities first? How would you try to implement it?
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Participant:

In most of the states in India the water supply belongs to the municipality.
Water supply for that particular city belongs to the municipality. We have to
approach the municipality first. If the municipality has sufficient funding
available, they will go forward with the project. If they don’t have the
funding, they will ask the state government to provide additional funding.

Interviewer:

[12:56] Thank you very much. Once we reached the next stage, which is in
two or three months, I will send you a summary of the interview and
statements. Then you can let me know if I understood everything correctly
and if you are happy with the statements and so on. For the other publication,
of course, we will also mention your name if you agree with that.

Participant:

Of course, no problem. Send me the draft and I will show it to [unintelligible]
also in case they want some addition or correction.

Interviewer:

Thank you very much. Good bye.

End of Interview (total duration: 13:52 minutes)
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Interview with Ms. Monika Bahl
Senior Advisor at GIZ India
Date: 09 May 2019
Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[00.09] Today would be perfect, it normally takes just 15 to 20 minutes
maximum.

Participant:

Then it’s fine, we can do it today

Interviewer:

[00.16] Ok. Then let’s go ahead to the first question to get started. What is
your organisation’s name and your position and role within the organisation?
Just a sentence or two.

Participant:

I work for GIZ and you know GIZ is one of the technical arms of the German
Government in India and we are supporting infrastructure development and
technical cooperation and I work for the sustainable development of smart
cities and my role is to look at the basic services component, which includes
water supply, wastewater management and solid waste.

Interviewer:

[00.56] Excellent, thank you. The next question is just a follow-up and to get
a rough guidance: What are in your opinion the toughest challenges to Indian
cities for supplying safe and reliable water in India? Not to rural areas, but
Indian cities.

Participant:

There are two or three key challenges in the water sector. One is, of course,
that there is zero water because the surface water is depleting very fast. We
have to look for alternative sources and we have limited underground water
supply. There are no real thought processes or actions happening on
recharging in the country. So we are only depending on the actions which
were working for us, let us say 40 years back. So there is no thought process
given for having a groundwater recharging system in place. So, I think the
availability of potable drinking water is really depleting fast. I think that is
one of the biggest challenges. And of course, systems that we have now,
washing machines and toilets use more water than the regular customs that
the Indian traditions had. So, on one hand, our consumption is increasing and
on the other hand, our supply is decreasing so the gap eventually becomes
larger and larger. And then, of course, user charges are one key concern.
These are the three challenges the country is struggling with.

Interviewer:

[02:36] Yes, thank you. The water utilities in India, do you think they have
enough funding available to improve the water supply infrastructure and to
address the challenges that you have just mentioned?
Participant: I think the water utilities in India don’t have enough funds. They
definitely need much more support. From GIZ side we intend to work closely
with some utilities to do institutional training. Currently, the utilities have
staffs which have assistance from the state government. It does sometimes not
have ownership of the local bodies of the city. And that is why I think the
utilities don’t have revenue sources. Even when upgrading their own
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infrastructure they are definitely depending on the national government and
the big schemes. Let us say for augmenting water supply you might get funds
but for smaller upgrades on energy efficiency, or upgrading the existing
infrastructure with new technologies these things are not really supported by
the mayor or the donors or other people who are funding these kinds of water
programs in the country. So I think there is definitely a big gap in the
requirements and the national government and the state mission really need to
look closely at utilities and make them stronger, like how the power sector
has really reformed their utilities. They are completely reformed whereas in
the water sector the utilities are not really given that kind of authority. And
also the line of funds is very limited for them.
Interviewer:

[04:24] Yes, I have read quite a few cases regarding the differences in the
electricity and water sector. Because it seems like the electricity utilities have
really become quite strong and are able to secure the revenue.
The next question is, how would you personally rate the performance of water
utilities in general and in addressing the challenges that you named before?

Participant:

Do you want me to rate them on a scale?

Interviewer:

[05:00] A scale of 1 to 10, just very roughly. We won’t have any analyses of
the numbers, it’s just your general opinion.

Participant:

I think, to be honest, not more than 60 % of the utilities are really working at
their full capacity. So whatever it is designed for, they are not able to deliver
that currently because of leakages [unintelligible]. So I would say they are
underperforming currently in India, we have very few good utilities but
[unintelligible] utility has its infrastructure upgraded to the latest technology
to the latest state of the art. And in terms of what are the best utilities it has
100 % cost recovery. I think they are really performing as an independent
entity [but] all the utilities in the country are not currently performing to their
expected level, to their design capacity. So I would say that means a long
[unintelligible] in India. In benchmarking, they should improve and for
system management, the utilities need to pay a lot more attention. Currently,
the focus is only on the provision of water, it is not taught to save water, to
ensure it is sufficiently provided. We are struggling to achieve that 135 litres
per day reach any person. That’s it

Interviewer:

[06:52] Yes, and regarding the revenue and the tariff systems that are in
place, which in a lot of Indian cities are flat-rate tariffs and in Germany, for
example, but also in some Indian cities, the water is priced by volume, by
how much you actually used. In your opinion, is a flat rate better in India or
does it lead to water waste etc. or do you think that the water should be priced
by volume, by how much is actually used?

Participant:

Yes, let us say telescopic rates with elaborated systems are always efficient
for larger cities to maintain parity. And obviously, maybe the first 1,000 litres
are given for free to ensure that people below the poverty line have some kind
of access to water. And I think under JNNURM [Jawaharlal Nehru National
Urban Renewal Mission] first missions from 2005 to 2012, they really
focused on reforms [for user charges] they have done a lot of work for local
urban bodies to have usage charges, but the implementation has been very
slow. In my opinion flat rate doesn’t work for the country. I think we
definitely need to have a slab rate. The first slab would be that the basic needs
of people are met at a minimum price, you know. And thereafter you could
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have telescopic rates. You need meters to make sure that the volume is
accurately calculated. You need to make sure that everybody gets water; you
need to make sure everybody gets a measured quantity of water and they pay
what they get. That is the big circle that needs to be followed to increase
parity [unintelligible]. I’ve been backing user charges as one of the reforms of
2015. Now, things have changed. There is a demand for paying, there is a
demand that is raised at the local bodies. But the recoveries are very low. The
arrears in the water sector are very high. Even when it is a flat of 100 INR for
a tap, they do not recover what they should have done. Definitely recover the
flat rates first and then upgrade to larger systems. People who don’t pay,
should not get services but they are also right on their side. We can’t force
them if we don’t improve the utility we can’t expect them to pay telescopic
rates, you know. Of course, they need to charge them for a better quality of
service. And there is a willingness to pay. People are really willing to pay,
provided they get a decent quality that they are asked to pay for.
Interviewer:

[09:57] Yes, this is also what we found out in Tiruvannamalai. There is a
willingness to pay. If the water quality and the water supply service were
improved, people would be willing to pay more. And now with the flat rate
system, there is very low cost-recovery and a lot of water is being wasted.

Participant:

That leads us to the point of water losses where, if anything is given to you
for free, you don’t see the value of it. Of course, we need to make sure
everybody gets water, everybody values water, pays for the water.

Interviewer:

[10:40] Yes. As you have basically already answered the next questions I will
skip it. You attended our workshop, so do you think when I presented the
financial model the cost transparency was increased? So to say this much
money is needed for electricity, this much money is needed for staff and also
to have atransparency regarding the amount [we are billing, only 60 % of the
people are paying the bills, this is something we could improve] etc. Do you
think a transparent and sustainable business model, sustainable in a sense of
covering all the costs, would it help to address the challenges and would it
help to improve water supply services?

Participant:

Yes, I definitely think so. Our complete transparency in electricity – I
compare it because we have done one small study in the power sector
compared to the water sector. Now the power sector is transparent. You can
keep track how much everybody is billing, how much is coming from each
zone; you know where that money is being spent. They have their own audit
system. So I think in the water sector the reason this has not been followed is
because it is under the government domain. A private entity wants a 100 %
cost recovery also for the water sector. The moment you have that, you want
to make sure that the cost is recovered by the utility itself. And the utility
itself is then sustainable. Transparency is the key and I think it should be
pursued by the progressive people at local bodies. I agree [with your
presentation]. I think it was a good analysis that was presented that day which
clearly highlighted the gaps and what measures should be done to increase the
revenue to reduce electricity costs etc. In fact, we at GIZ strongly believe we
should work to reduce the carbon footprint of the utilities in the country.
Because currently, the utilities have huge carbon emission, which we are not
even realising. A lot of electricity is wasted for pumping.

Interviewer:

[13:06] Yes, these are huge amounts.
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Participant:

I think when we talk about climate change and carbon footprints it is really
important to look at utilities because they do contribute a really huge number
to it.

Interviewer:

[13:19] I agree. Especially pumping costs, sometimes they use very old
pumps and they pump at really high pressure which is not necessary. Also, it
saves money and it’s much better for the environment if that was optimized.
This is already the last question: To have a more sustainable business model
with tariffs that recover the costs, which are fairer because they’re by volume
and are not a flat rate and to create more transparency. How could that be
implemented in your opinion? Implementation is always very difficult. India
already has very good regulations in theory but they are not really
implemented in practice. Just in your opinion, what would you do to
implement some changes in the water utilities to improve them?

Participant:

I think, obviously, you need to work with two sides to address this. On the
one side, you have the regulations, the company’s approval and of the elected
representative. And the political side, because this becomes a political issue
the moment there is a user charge, the community has to pay. We undermine
the role of the community like that. And I strongly feel that we need to get
them to participate; we need to assure them quality services for which they
are paying. This needs to be done [unintelligible]. They should not have the
thought that they are not receiving enough water but you want them to be
charged. The citizens need an assurance that they are paying for something
that has a quality that can be expected. I think this could be done with some
kind of campaign [unintelligible]. The key factor is community participation.
To really ensure that they are not paying for something that is forced but
really that they get quality, treated water. And if the water supply is not
available, that they would be given another option, some other supply of
water. To really assure them that if they are paying, they are getting
something in return.

Interviewer:

[16:01] Excellent. By the way, I totally agree. These were really valuable
insights. That was already the last questions, so I think we managed to keep
our time limit of 15 to 16 minutes. Thank you so much, that really helped. I
look forward to your e-mail regarding the meeting in June [short discussion
regarding a different project].

End of Interview (total duration: 16:20 minutes)
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Interview with Thomas Block
General Manager REMONDIS Aqua International GmbH, Lünen, Germany
Date: 06 June 2019

Statement of Date, Name, Position and Purpose of the Interview
Interviewer:

[00:32] Die erste Frage basiert auf Ihrer Erfahrung in Indien. Sie sind ja seit
etlichen Jahren vor Ort aktiv. Was sind, aus Ihrer Perspektive, die drei zurzeit
größten Herausforderungen für die urbane Wasserversorgung?

Participant:

Wir haben zum einen ein massives Problem in der Verwaltung und
Umsetzung der Wasserversorgung als örtliche und staatliche Aufgabe, als
Aufgabe der Kommunen. Wir haben dann zum anderen das gesamte Problem
der Finanzierung der Infrastruktur. Das mit Sicherheit. Und wir haben auch
als weiteres Problem das Thema „Personal“, das vor Ort letztendlich für den
Betrieb der Anlagen verantwortlich ist - insbesondere wenn es um
Qualifikation, Know-how und natürlich auch Beständigkeit in der Umsetzung
der Betriebsaktivitäten geht. Es gibt weitere Probleme, aber ich denke, das
sind die drei wichtigsten.

Interviewer:

[1:29] Die indische Regierung und auch die Geberbanken sind ja seit vielen
Jahren mehr oder weniger erfolgreich dabei, die Situation vor Ort zu
verbessern. Sind Ihrer Meinung nach genug Mittel für die indischen
Wasserversorger da, um die Situation zu verbessern und um diese
Herausforderung anzugehen? Und wenn Sie der Meinung sind, dass nicht
genug Mittel da sind, was könnte man da machen? Woran, meinen Sie, liegt
das?

Participant:

Also, vom Grundsatz her würde ich sagen, die Verteilung der Mittel erfolgt
nicht immer gemäß dem tatsächlichen Bedarf, sondern die Mittelverteilung
hängt auch ein bisschen an den Schwächen in der Struktur der Organisation
der indischen Wasser- versorgung und respektive auch der
Abwasserentsorgung. Die Mittelverfügbarkeit oder auch die Bereitstellung
von Mitteln durch Dritte, durch Banken, durch Investitionsbanken, ADB,
Worldbank, wie auch immer, finden eigentlich regelmäßig und auch in einem
gewissen Umfang statt. Ich würde nie sagen, dass das vollumfänglich
ausreichend ist, aber auf jeden Fall gibt es regelmäßig Mittel, die im
Endeffekt für die Infrastrukturbereitstellung und für den Infrastrukturbau
bereitgestellt werden. Diese Mittel abzurufen und gemäß den Anforderungen
der Geber letztendlich einzusetzen, ist die große Schwäche in meinen Augen.
Bei vielen der verantwortlichen Behörden oder aber auch eine Schwäche im
System der Finanzierung durch diese Geberbanken, weil die immer direkt mit
den Regional- Stadt- oder Landesregierungen letztendlich agieren. Hier wären
sicherlich alternative Modelle mal zu prüfen oder vielleicht auch mal pilothaft
umzusetzen, wie zum Beispiel direkte Finanzierung der dann erfolgreichen
qualifizierten Bieter, die in so eine Projektumsetzung reingehen können. Ich
will nicht von Korruption sprechen oder sagen, dass Korruption ein großes
Manko ist. Es scheitert eigentlich schon an dem Punkt vorher, dass die
Ausschreibungsumsetzung, die, ich sage mal Auswahl des geeigneten Bieters
in Verfahren steckt und hängt, die teilweise auch ganz zum Erliegen kommen
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und das führt natürlich auch zu Frustration der Bankteilnehmer, die ihre
Ressourcen dann anders einsetzen. Insofern haben wir den Punkt, was die
Finanzierung und Verfügbarkeit von Mitteln angeht, schon mal ein Stück
bearbeitet.
Was war der zweite Punkt auf dem Zettel in dem Kontext?
Interviewer:

[4:24] Der zweite Punkt war, ob die Utilities das Funding, wenn sie es denn
bekommen, effektiv nutzen. Aber diese Frage haben Sie im Grunde auch
schon beantwortet.

Participant:

Die Utilities hängen ja noch hinten dran, die Ausschreibungen finden bei
entsprechenden Ausschreibungsbehörden statt. Die Utilities sind dann im
Endeffekt nachgelagert. Die Utilities können ein Stück weit mit dem arbeiten,
was an liquiden Mitteln dann tatsächlich durchfließt. Ein großes Problem, ich
hatte es vorhin auch als eines der großen Themen angesprochen, ist das
Personal - ausgebildetes Personal. Es gibt sicherlich auf der Ingenieursebene
die entsprechenden Fachleute - die arbeiten aber meistens im
Planungsbereich. Was grundsätzlich fehlt, sind die Betriebs- ingenieure oder
auch die Betriebstechniker. Klassisch ausgebildete Wasser- oder Klärwerker
gibt es als Ausbildungsberuf in Indien nicht, dementsprechend sind die nicht
da. Leute, die im Bereich Elektrotechnik, Mechanik, Bau, Civil Structure
arbeiten, gibt es sicherlich ausreichend, aber das komplexe
Prozessverständnis, was für die Aufbereitungsanlagen erforderlich ist, gleich
welcher Technologie, ist einfach nicht vorhanden. Uns fehlt einfach der
klassische Verfahrenstechniker in dem Kontext, der wasserbezogene
Verfahrenstechnik und den gesamten Prozess versteht und weiß, welchen
Einfluss ein veränderter Inputparameter oder eine erforderliche Chemikalie,
die ich einsetzen muss, auf den Gesamtprozess hat. Und dieses übergeordnete
Denken, dieses vernetzte Denken in Systemen am Beispiel eines
Wasserwerks, das findet man relativ selten, das ist sehr rar. Das ist eine große
Schwäche auf Ebene der Utility, um letztendlich mit den verfügbaren
Ressourcen einen vernünftigen Output zu erwirtschaften.

Interviewer:

[6:10] Wie würden Sie die Utilities, neben dem Personalmangel im
technischen Bereich, in ihrer Leistung in Bezug auf ihre Kernaufgaben
„Wasserversorgung der Bevölkerung“ einschätzen?

Participant:

Viele der Infrastrukturinvestitionen, die für Utilities betätigt worden sind,
sind letztendlich durch erfahrene Unternehmen, internationaler oder
nationaler Herkunft, implementiert worden. Die Funktionalität der Anlagen
ist in der Regel gegeben. Das heißt, von der technischen Seite, von der Seite
der Infrastruktur könnte die Leistung erbracht werden. Das Problem ist, diese
Anlagen vernünftig in Schuss zu halten und dafür ist eigentlich die Utility
verantwortlich, die dann solche Anlagen bekommt. Und genauso, wie wir das
Betriebsproblem hatten, was ich eben schon mal erläutert habe, haben wir
dann natürlich auch das ganze Thema „Wartung, Reparatur, Instandhaltung.
Verständnis auch von Funktionalitäten von Netzsystemen auf der anderen
Seite, welches nicht unbedingt in den Utilities selbst, sondern zum Teil bei
externen Consultants vorhanden ist, die dann für Einzelleistungen eingekauft
werden, aber das große Gesamte an der Utility aus den Augen verlieren. Das
führt dann dazu, dass wir von einfachen Dingen wie, ich sage mal,
Reservoirs, die keine ausreichenden Ressourcen zur Verfügung stellen, bis
hin zu Druckverlusten in Netzen aufgrund von Ausbau eines Netzsystems,
das dafür eigentlich gar nicht ausgelegt ist, führen und damit die Leistung der
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Utilities
natürlich
nach
unten
schrauben.
Das zweite Thema ist das Gesamtverständnis im wirtschaftlichen Kontext,
das heißt mit den technischen Ressourcen, Human Resources und den
wirtschaftlichen Rahmenbedingungen, die man benötigt, um so was
letztendlich umsetzen zu können, diese wirtschaftlichen Rahmenbedingungen
auch zu forcieren und voranzutreiben. Sie haben richtig gesagt, dass viele
Preise politisch geformt sind. Das heißt, der Grundsatz der Kosten- und
Vollkostendeckung, wie wir ihn in vielen westeuropäischen Ländern
vorherrschen haben, ist einfach nicht vorhanden. Stattdessen agieren wir auf
einem budgetfinanzierten Ansatz, wo jedes Jahr das Budget für den
Wasserversorger, Abwasserbeseitiger, zur Verfügung gestellt wird. Und diese
Budgets orientieren sich nicht am Bedarf der Utilities, sondern orientieren
sich letztendlich an den verfügbaren Mitteln, so dass in der Regel der
tatsächliche Bedarf nicht gedeckt werden kann. Ich denke, die
augenscheinliche Inanspruchnahme der Anlagen, die wir in Tiruvannamalai
besichtigt haben, unterstreicht den Effekt ganz klar. Und solange dieses
Thema mit der Finanzierung nicht gelöst ist, wird auch die Utility die
Leistung nicht in dem Umfang und in der Qualität erbringen können, wie es
eigentlich erforderlich ist. Da liegen Welten zwischen dem indischen Markt
und Westeuropa, Nordamerika etc.
Interviewer:

[09:07] Eine Kostendeckung erfolgt in Indien bis auf absolute Ausnahmen nie
– meistens wird nicht mal OPEX abgedeckt. Dies liegt an Budgets und den
Einnahmen durch Wassergebühren und –steuern. Für die Wassergebühren
werden, zumindest in Tamil Nadu und eigentlich im ganzen Land, entweder
Flat Rate Tarife oder IBTs eingesetzt. Was ist Ihre Einschätzung zu den
beiden Tarifarten? Haben Sie positive oder negative Auswirkungen.

Participant:

Aus marktwirtschaftlicher Sicht gesehen sind diese Mechanismen meines
Erachtens absolut nicht geeignet, weil sie kein Anreizsystem für die Nutzung
einer begrenzt verfügbaren Ressource setzen. Das ist der erste Punkt. Der
zweite Punkt: In Indien wird immer damit argumentiert, dass man auf Grund
der finanziellen Situation der Bürger des Landes am einfachsten mit FlatRates arbeiten kann, um eine Subventionierung der Verbräuche in
unterschiedlichen Einkommensklassen vorzunehmen. Wie dieses Argument
tatsächlich zum Tragen kommt und ob es richtig ist, muss man grundsätzlich
in Frage stellen. Deswegen sage ich „es wird argumentiert“.
Vollkostendeckende und marktorientierte Preise sind das Minimum was
letztendlich erhoben werden muss. Weil es nur dann möglich ist die
Dienstleistung entsprechend zu erbringen und die Anlagen nachhaltig zu
bewirtschaften, so dass die Anlagen nicht nach 5-10 Jahren durch komplette
Neu-Investitionen ersetzt werden müssen. Das hat auch die Historie hier in
Europa gezeigt.
Das man soziale Preise finden muss für
Bevölkerungsgruppen, die nicht in der Lage sind, ihren Wasserverbrauch zu
zahlen, ist ein Stück weit nachzuvollziehen. Das sollte dann aber über
staatliche Subventionsprogramme übergeordneter Natur erfolgen und nicht
durch eine nicht kostendeckende Querfinanzierung. Man sollte trotzdem
einen kostendeckenden Tarif kalkulieren und die Einkommensgruppen, die
nicht zahlen können, anders finanzieren. Es werden aktuell Mrd. USD in die
Schaffung neuer Infrastrukturen gesteckt, die eigentlich auch dem Ersatz
alter, verrotteter Infrastruktur dient, die aber noch gar nicht das Lebensalter
erreicht hat, wie wir es aus Europa kennen. Warum nimmt man nicht diese
Mittel im Rahmen von entsprechenden Subventionen und Umfinanzierung
und steckt die in die Erhaltung der Anlagen, für die Bevölkerungsgruppen,
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die ihre Entgelte nicht zahlen können und erhebt dennoch vom Grundsatz her
kostendeckende Tarife oder Gebühren bei all denen, die zahlen können. Das
ist der erste Punkt. Der zweite Punkt ist, dass man das vielleicht auch
verbinden sollte mit der Erhebung und Bezahlung von der Grundsteuer, denn
viele, die Grundsteuer zahlen müssen und Eigentum haben, sind finanziell in
der Lage Wassergebühren zu zahlen. Die Grundsteuer wird in Indien jeden
Monat abgebucht vom Konto der Eigentümer. Anders ist es mit den Wasserund Stromtarifen. Da müssen die Kunden in die entsprechenden Büros der
Versorger gehen, um ihre Rechnungen zu bezahlen. Warum macht man das
nicht direkt mit der Steuerabbuchung und dann über eine Umverteilung aus
der Stadtkasse an den Wasserversorger, der ja auch meist in der Hand der
Stadt ist? Das heißt vereinfachte Mechanismen zur Bezahlung, um
entsprechende Liquidität in den Utilities sicherzustellen, könnten auch ein
Stück weit helfen, um den Liquiditätsbedarf von den Gesellschaften zu
decken, denn Wasserrechnungen werden teilweise erst Monate später oder gar
nicht bezahlt. Ich denke, da könnte man auch mit einer Umstellung den
Verbraucher ein Stück disziplinieren und das Ganze natürlich auf
Vollkostenbasis.
Interviewer:

[13:39] Kurz zusammengefasst: Keine Subventionierung der Tarife nach
Gießkannenprinzip, sondern eine Subventionierung der Ärmsten. In Singapur
wird das zum Beispiel gemacht. Dort bekommen die Ärmsten eine Gutschrift,
die für die Strom- oder Wasserrechnung genutzt werden kann, aber die Preise
für Wasser und Strom sind die gleichen und kostendeckend – damit gibt es
auch weiter einen Anreiz Wasser zu sparen. Eine Verbesserung des
Forderungsmanagements, wie von Ihnen angesprochen, ist sehr wichtig. Im
Rahmen des WaLUE Projektes haben wir herausgefunden, dass für die
aktuellen Forderungen mit Glück 50 % bezahlt werden und von vergangenen
Forderungen („arrears“) liegt man bei 27-30 %, der Rest wird abgeschrieben.
Da gehen Unsummen verloren. Das bringt uns auch zur nächsten Frage: Wie
wirken sich die Tarife auf den Wasserverbrauch aus?

Participant:

Die Abrechnung ist das eine und natürlich ist eine mengen- oder
leistungsbezogene Abrechnung – und zwar keine Blocks, sondern auf den
Kubikmeter scharf – sicherlich ein sehr gutes Instrument, um die Leute zu
disziplinieren. Unterstellen wir mal, sie sind dazu in der Lage die Rechnung
zu bezahlen und möchten das auch tun. Dann sagt der Verstand ganz alleine:
Wenn ich meinen Bedarf gedeckt habe, muss ich nicht zusätzlich Wasser
laufen lassen, ob ich es brauche oder nicht, nur um es zu speichern. Deshalb
ja, eine solche kubikmeterbezogene Abrechnung ist der richtige Ansatz. Was
war der zweite Teil der Frage?

Interviewer:

[16:16] Die Frage war, ob ein volumenmäßiger Tarif dazu führt, dass man
sicherstellt, dass eine Wasserversorgung gewährleistet wird.

Participant:

Jetzt weiß ich wieder, was ich sagen wollte. Die Sicherstellung der
Wasserversorgung ist ja nicht vom Verbraucher alleine abhängig und
dadurch, ob es einen Blocktarif gibt oder nicht, sondern man muss die
Verbraucher auch verstehen in Indien warum sie Wasser laufen lassen und
speichern. Eine der großen Aufgaben für Indien ist es, eine permanente
Wasserversorgung sicherzustellen. Wenn ich als Verbraucher nur 2 Stunden
am Tag Wasser bekomme, verhalte ich mich doch ganz anders als wenn ich
rund um die Uhr Wasser zur Verfügung habe und ich denke, das ist ein
maßgebliches Kriterium was letztendlich auch von und durch die Utilities zu
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beeinflussen ist. Das heißt, die Utilities selber können einen großen Teil dazu
beitragen, das Verbraucherverhalten zu verbessern und weniger pro-Kopf
Verbrauch selbst zu verursachen an der Stelle. Denn wenn ich als
Verbraucher gezwungen bin, das Wasser zu speichern, obwohl ich das gar
nicht brauche, konsumiere ich ganz anders als wenn ich es permanent zur
Verfügung habe. Ich denke, das liegt nicht nur am Verbraucher allein und
dem Tarif, sondern ganz stark auch an dem Versorgungsverhalten der
Utilities.
Interviewer:

[17:50] Jetzt kommen wir zur letzten Frage: wenn man ein Geschäftsmodell
aufbauen will und die Punkte (intermittierende Versorgung,
Zahlungsmodalitäten, Forderungsmanagement etc.) mit aufnimmt, wie kann
man das implementieren? Die Implementierung ist ja eins der
Hauptprobleme. Wie könnte man es überhaupt schaffen, ein Geschäftsmodell
zu implementieren, das eine Vollkostendeckung erreicht, volumenabhänge
Abrechnung ermöglicht etc. Wie würden Sie daran gehen, das zu
implementieren?

Participant:

Also, die Implementierung selber erfordert ausgewählte Ressourcen, die man
im Vorfeld definieren kann, die letztendlich dann eingesetzt werden müssen
mit Strukturen und Ablaufmechanismen etc. – das ist keine Kunst. Das
könnte ich überall auf der Welt machen. Die Herausforderung besteht in den
Rahmenbedingung, die mir dazu gegeben sind und die ich auch nicht alle
direkt beeinflussen kann. Der Ansatz, zumindest für Indien, muss in der
Schaffung der richtigen Rahmenbedingungen liegen. Insbesondere im Umfeld
des Wissens, Know-hows und der Leistungsfähigkeit der Mitarbeiter, die in
jeglichen Bereichen der Wasserversorgung eingebunden sind – egal, ob es
Abrechnung,
Administration,
Netzbetrieb,
Anlagebetrieb
oder
Gesamtmanagement ist. Neben dem Know-how, das in der Utility
erforderlich ist, brauchen wir natürlich auch das entsprechende Know-how in
den verantwortlichen Verwaltungsorganen. Da muss man jetzt das indische
System verstehen. Der Begriff IRS Officer ist bestimmt öfter gefallen. Ein
IRS Officer trägt vor dem Hintergrund der Korruptionsbekämpfung sicherlich
in der Art und Weise wie die Leute eingesetzt werden – mit den
entsprechenden Aufenthaltszeiten – zu einer Reduktion der Korruption,
gleichzeitig aber auch zu einem extremen Abwandern von Wissen und Knowhow bei. Diese hohe Rotationsgeschwindigkeit führt letztendlich auch zu
einem mangelnden Vertrauen in die Verwaltungsstrukturen und
Verwaltungsorgane, weil man jedes halbe Jahr – ich überspitze das jetzt
bewusst – mit jemand anderem spricht. Das heißt, Dinge die vereinbart
worden sind, die verstanden worden sind, die festgelegt worden sind, kann
man alle halbe Jahre wieder neu implementieren und neues Verständnis
schaffen. Das zerrt und braucht Ressourcen auf, bei denen, die die
Verantwortung haben, solche Themen zu implementieren. Man muss also an
beiden Seiten ansetzen. Know-how mäßig in den Utilities mit dem
entsprechenden Personal und Know-how mäßig auch in den verantwortlichen
Verwaltungsorganen und eigentlich könnte man es noch bis zur politischen
Ebene weiterziehen, bis zur politischen Ebene, die in der Lage sein muss, die
Rahmenbedingungen für beide zu schaffen. Jetzt könnte man sagen, das ist
halt in Indien so. Das ist durch den Kulturkreis so bedingt, aber das ist ein
Totschlagargument. Es gibt in Indien sehr viele intelligente Menschen, die in
Indien arbeiten oder im Ausland tätig sind, die intellektuell in der Lage sind,
sowas umzusetzen. Es sind aber nicht genug, das ist das Problem und schon
gar nicht im Wassersektor. Dann vielleicht auch noch mit einem Fuß in der
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Verwaltung zu stehen, ist die große Herausforderung. Ich denke, das System
der Verwaltung in Indien passt nicht zu dem Bedarf, den ein Wasserversorger
in einer Stadt letztendlich erfüllen muss. Hier müssen die
Rahmenbedingungen entsprechend angepasst werden. Erste Bemühungen
dazu gibt es, insbesondere im Kontext mit der Reinigung des Ganges. Die
Ganga-Mission die eingerichtet wird, wird genau unter dem Aspekt
betrachtet: was für Know-how brauchen eigentlich die Leute, die darüber
entscheiden, wie die Umsetzung eines Flussgebietsmanagements
vorzunehmen ist – und zwar als Verwaltungsbehörde. Ich denke, das ist der
richtige Ansatzpunkt. Hier geht es in die richtige Richtung. Das muss
eigentlich flächendeckend, Schritt für Schritt – und nicht mit der
Erwartungshaltung, das es in 1-2 Jahren zu schaffen ist, sondern mit der
Erwartung, das in den nächsten 2 Dekaden umzusetzen. Das wäre meines
Erachtens die Vorgehensweise. Weil wie gesagt, die anderen Ressourcen sind
weitgehend vorhanden. Es gibt Unternehmen, die bauen können, es gibt
Unternehmen, die betreiben können, im Endeffekt kann alles an Infrastruktur
errichtet werden in Indien und ist verfügbar in Indien, aber das ganze Thema
in der Struktur, im Aufbau, in der Ablauforganisation, das Know-how was
dafür erforderlich ist, ist eine große Herausforderung.
Interviewer:

[23:24] Perfekt, das war es dann von meiner Seite, vielen Dank.

End of Interview (total duration: 23:31 minutes)
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Appendix F – Emerging Markets Index
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IN DER SCHRIFTENREIHE
"WASSER UND UMWELT"
SIND BISHER FOLGENDE BÄNDE ERSCHIENEN:
Band 1

Projektbewertung von Talsperren
- Vorträge zum Statusseminar am 30. November 1987 in Witten mit Beiträgen von B. Strack, I. Giesecke, R.F. Schmidtke, G. Salveter,
G. Klingebiel, K.-U. Rudolph, G.A. Schultz, G. Rincke, K. Buchwald,
E. von Helmolt, J. Schaller, W. Pflügner, H.F. Kaltenbrunner und J. Kühling
ISBN 3-927 112-00-3
März 1988
€ 24,50

Band 2

Entwicklung eines Modells zur Beschreibung der mikrobiellen
Geruchsstoffbildung in Abwasserbelebungsbecken sowie seine Überprüfung
auf Praxisanlagen
Naturwissenschaftliche Dissertation von Dipl.-Ing. Karl-Erich Köppke
ISBN 3-927 112-01-1
Febr. 1989
€ 24,50

Band 3

Kostenprobleme der kommunalen Abwasserbeseitigung
- Vorträge zur Jahrestagung der Bundesarbeitsgemeinschaft der
kommunalen Finanz-, Kassen- und Rechnungsbeamten sowie des
Fachverbandes der Kämmerer Niedersachsen e.V. am 13. September 1990
in Osnabrück mit Beiträgen von Zillich, W. Kuhl, M. Gellert, K.-P. Lütcke, K.-U. Rudolph,
M. Dinnendahl, B. Lorenz, H.-B. Löhmann, H. Engstler und H.-H. Greßhöner
ISBN 3-927 112-02-X
Okt. 1990
€ 24,50

Band 4

Band 5

Kostensenkungspotentiale in der kommunalen Abwasserbeseitigung unter
besonderer Berücksichtigung der Organisationsform
Wirtschaftswissenschaftliche Dissertation von Dipl.-Kfm. Dipl.-Ing. M. Gellert
ISBN 3-927 112-03-8
Febr. 1991
- vergriffen Leistungs- und Kostenvergleich von Deponiesickerwasserreinigungsanlagen
nach derzeitigem Stand der Technik II
- Ergänzungen zum BMFT-Statusbericht vom Okt. 1988 Abschlußbericht 02-WA 8721/0 im Auftrage des Bundesministers für
Forschung und Technologie
von K.-U. Rudolph und Th. Nelle
mit Beiträgen von H. Hapke, R. Günther, G. Schlüter, K.-E. Köppke,
P. Lüchtenborg und R. Schumann
ISBN 3-927 112-04-6
Mai 1991
- vergriffen -

Band 6

Band 7

Entwicklung eines Bewertungsverfahrens zur Frage der zentralen oder
dezentralen Abwasserreinigung im ländlichen Raum
Ingenieurwissenschaftliche Dissertation von Dipl.-Ing. G. Fehr
ISBN 3-927 112-05-4
Febr. 1992
€ 24,50
Technische und wirtschaftliche Optimierung der weitergehenden
Abwasserreinigung am Beispiel einer Kläranlage mit
50 % Textilabwasseranteil
Ingenieurwissenschaftliche Dissertation von Dipl.-Ing. P. Geis
ISBN 3-927 112-06-2

Mai 1992

€ 34,50

IN DER SCHRIFTENREIHE
"UMWELTTECHNIK UND UMWELTMANAGEMENT"
SIND BISHER FOLGENDE BÄNDE ERSCHIENEN:
Band 8

RegenwasserBEWIRTSCHAFTUNG statt Regenwasser-ENTSORGUNG
- Vorträge zum Workshop am 26.08.1993 in Schönow Workshop anlässlich der Fertigstellung der Pilot- und Demonstrationsanlage
Mulden-Rigolen-System Schönerlinde/Wiesenstraße, Schönow, Landkreis
Bernau
mit Beiträgen von Angelika Stuke, Friedhelm Sieker, Frank Panning,
Armin Stecker, Ralf Diekmann, Klaus Möller u.a.

Band 9

ISBN 3-927112-07-0
Febr. 1994
€ 34,50
Umweltprüflisten nach den Richtlinien der Europäischen Union
- mit Checklisten für die Betriebspraxis mit einem Umweltmanagement-Konzept der Steilmann Gruppe, BochumWattenscheid von Prof. Dr. Wolf D. Hartmann,
in Zusammenarbeit mit dem Klaus Steilmann-Institut (KSI), BochumWattenscheid

ISBN 3-927112-08-9
Febr. 1994
€ 24,50
Band 10 Volkswirtschaftliche Effekte privatwirtschaftlich organisierter öffentlicher
Investitionen im Bereich der Abwasserentsorgung
- Gutachten für den Verband privater Abwasserentsorger e.V. - VpA von Prof. Dr. H. Karl und Prof. Dr. P. Klemmer
ISBN 3-927112-09-7
März 1994
€ 24,50
Band 11 Abwasserdesinfektion mit UV-Licht und Ozon unter Einbeziehung der
vorgeschalteten Reinigungsstufen
Ingenieurwissenschaftliche Dissertation von Dipl.-Ing. Th. Nelle
ISBN 3-927112-10-0
Dez. 1994
€ 34,50
Band 12 Teilreinigung von Abwässern mit hohem Stickstoffgehalt durch Separation
und biologische Behandlung mit schwimmenden Scheibentauchkörpern
Ingenieurwissenschaftliche Dissertation von Dipl.-Ing. Eckehard Büscher
ISBN 3-927112-11-9
Jan. 1995
€ 34,50
Band 13 Desinfektion von biologisch gereinigtem Abwasser mit UV-Licht und Ozon
und ihre Nebenwirkungen
Naturwissenschaftliche Dissertation von Dipl.-Biologin Ch. Oberg
ISBN 3-927112-12-7
Juni 1995
€ 34,50

Band 14 Untersuchungen zur Entwicklung amperometrischer mediatormodifizierter
Enzymsensoren zur Bestimmung von Nitrat und Nitrit
Ingenieurwissenschaftliche Dissertation von Dipl.-Ing. Beate Strehlitz
ISBN 3-927112-13-5
Aug. 1996
€ 34,50
Band 15 Die Bildung von Rückstellungen für Rekultivierung, Sanierung und Nachsorge
bei oberirdischen Deponien nach Handels- und Steuerrecht
Wirtschaftswissenschaftliche Dissertation von Dipl.-Kfm. Ralf Ossendot
ISBN 3-927112-14-3
Okt. 1996
€ 34,50
Band 16 Das Ozon/Festbettkatalysator-Verfahren bei der Sickerwasserbehandlung
Überprüfung verschiedener Anwendungsfälle und Vergleich zu
konkurrierenden Verfahren
Ingenieurwissenschaftliche Dissertation von Dipl.-Ing. Joachim Korbach
ISBN 3-927112-15-1
März 1997
€ 34,50
Band 17 Recyling von Verkaufsverpackungen: Das Duale System Deutschland im
internationalen Systemvergleich und daraus resultierende
Gestaltungsmodifikationen
Wirtschaftswissenschaftliche Dissertation von Dipl.-Wirtsch.-Phys.
Carl-Peter de Bakker
ISBN 3-927112-16-X
Juni 1997
€ 34,50
Band 18 Mulden-Rinnen-Systeme
Entwicklung und Optimierung eines naturnahen und kostengünstigen
Regenwasserbewirtschaftungsverfahrens für Siedlungsgebiete
Inauguraldissertation zur Erlangung des Doktorgrades der
Naturwissenschaftlichen Fakultät der Universität Witten/Herdecke von Udo
Sämann
ISBN 3-927112-17-8
Sept. 1997
€ 24,50
Band 19 Leistungssteigerung der dezentralen Abwasserreinigung durch Optimierung
der Biologie in Abwasserteichen
- Vorträge zum Workshop am 11. und 12. 03.1997 in Witten ISBN 3-927112-18-6
Aug. 1997
€ 24,50
Band 20 Wissenschaftliche Untersuchung zur Qualität des Trinkwassers an den
Verkaufsstandorten der Spinnrad GmbH
Wissenschaftliche Untersuchungen zur Qualität von Leitungswasser als
Lebensmittel
Im Auftrag der Spinnrad GmbH
ISBN 3-927112-19-4
April 1999
€ 24,50

Band 21 Zur ökologischen Produktbewertung in der Textil- und Bekleidungsindustrie
– theoretische Grundlagen und praktische Umsetzung
Inauguraldissertation zur Erlangung des Doktorgrades für Ingenieurwissenschaften an der Fakultät für Umweltwissenschaften der Universität
Witten/Herdecke vorgelegt von Karen Schmidt
ISBN 3-927112-20-8
Feb. 1999
€ 34,50
Band 22 Technik- und Innovationsbewertung für die Textil- und Bekleidungsindustrie
untersucht am Beispiel "Wearables"
Inauguraldissertation zur Erlangung des Doktorgrades für Ingenieurwissenschaften an der Fakultät für Umweltwissenschaften der Universität
Witten/Herdecke vorgelegt von Astrid Ullsperger
ISBN 3-927112-21-6
Feb. 1999
€ 34,50
Band 23 Absorptive und biochemische Abbauprozesse in einem Biofilter am Beispiel
der Prozessabluft der Laserstrahlbearbeitung organischer Werkstoffe
Inauguraldissertation zur Erlangung des Doktorgrades für Ingenieurwissenschaften an der Fakultät Umweltwissenschaften der Universität
Witten/Herdecke vorgelegt von Dipl.-Ing. Franz-Josef Zimmer
ISBN 3-934898-22-X
März 2000
€ 24,50
Band 24 Chancen und Grenzen des Projektmanagements bei Vorhaben der
öffentlichen Hand - dargestellt am Beispiel der Gemeinschaftskläranlage
Wittenberg-Piesteritz
Inauguraldissertation zur Erlangung des Grades eines Doktors für Ingenieurwissenschaften an der Naturwissenschaftlichen Fakultät der Universität
Witten/Herdecke, vorgelegt von Dipl.-Ing. Wolfhardt V. Schroedter
ISBN 3-934898-23-8
Juli 2000
€ 24,50
Band 25 Untersuchungen zur Aufbereitung und Verwertung von Shredderleichtfraktion
aus der Behandlung von Altkarossen in Shredderanlagen
Inauguraldissertation zur Erlangung des Doktorgrades der Ingenieurwissenschaften der Naturwissenschaftlichen Fakultät der Universität
Witten/Herdecke, vorgelegt von Dipl.-Chem. Torsten Paßvoß aus Dortmund
ISBN 3-934898-24-6

Mai 2001

€ 24,50

Band 26 Definition und exemplarische Anwendung von Kennzahlen zur Beschreibung
und Optimierung des Klärwerkbetriebes
Inauguraldissertation zur Erlangung des Doktorgrades der Ingenieurwissenschaften der Naturwissenschaftlichen Fakultät der Universität
Witten/Herdecke, vorgelegt von Dipl.-Ing. Carsten Haneke
ISBN 3-934898-29-7
Dezember 2001
€ 30,00
Band 27 Untersuchung und Bewertung der technischen und wirtschaftlichen Treiber
für die Entwicklung im Wasser- und Abwassersektor unter besonderer
Berücksichtigung der Entflechtung von Querverbundsunternehmen
Inauguraldissertation zur Erlangung des Grades eines Doktors der
Ingenieurwissenschaften an der Fakultät für Biowissenschaften der
Universität Witten/Herdecke, vorgelegt von Dipl.-Ing. Dirk Waider
ISBN 3-934898-30-0
Mai 2007
€ 30,00

Band 28 Implications of European Water Sector Experiences for Innovative PSP
Concepts
- The Franchising Approach and its Prospective Application to Peru
Diplomarbeit an der Wirtschaftsuniversität Wien und dem Institut für
Umwelttechnik und Management an der Universität Witten/Herdecke gGmbH,
vorgelegt von Herrn Jörg Gmeinbauer
ISBN 978-3-934898-31-8
Dezember 2007
€ 30,00
Band 29 Franchising im Wassersektor
Ableitung und Beschreibung eines alternativen Geschäftsmodells für
Dienstleistungen der Wasserver- und Abwasserentsorgung"
Inauguraldissertation zur Erlangung des Grades eines Doktors der
Wirtschaftswissenschaft der Private Universität Witten/Herdecke gGmbH im
Bereich der Wirtschaftswissenschaft, vorgelegt von Herrn Dipl.-Vw. Michael
Harbach
ISBN 978-3-95404-014-8
Februar 2012
€ 30,00
Band 30 UV-Irradiation to Reduce Pathogenic Risks from Different Wastewaters
for Irrigation
Inauguraldissertation zur Erlangung des Grades eines Doktors der
Naturwissenschaften der Private Universität Witten/Herdecke gGmbH
an der Fakultät für Gesundheit, vorgelegt von Frau Dipl.-Biologin Rim Soud
ISBN 978-3-00-040769-7
Februar 2013
€ 30,00
Band 31 Allokation von Wasserressourcen durch Integration ökonomischer Aspekte im
IWRM am Beispiel des Einzugsgebietes „Mittlerer Olifants“, Südafrika
Inauguraldissertation zur Erlangung des Grades eines Doktor der
Ingenieurwissenschaften der Fakultät für Bau- und Umweltingenieurwissenschaften der Ruhr-Universität Bochum vorgelegt von Herrn Dipl.-Ing.
Markus Bombeck
ISSN 2367-4202
Februar 2013
€ 30,00
Band 32 Anwendung und Potenziale von Abwasserteichsystemen im internationalen
Kontext
Inauguraldissertation zur Erlangung des akademischen Grades Doktor der
Ingenieurwissenschaften am Fachbereich Bauingenieurwesen und Geodäsie
der Technischen Universität Darmstadt vorgelegt von Herrn Dipl.-Ing. Tim
Fuhrmann
ISBN 978-3-00-045434-9
März 2014
€ 30,00
Band 33 Finanzierung von Unternehmen im Wassersektor:
Eine Analyse des Finanzierungsinstrumentes PPP-Forfaitierung in
Deutschland und daraus resultierende Implikationen für Projekte in
Schwellen- und Entwicklungsländern
Inauguraldissertation zur Erlangung des Grades eines Doktors der
Wirtschaftswissenschaften der privaten Universität Witten/Herdecke gGmbH
im Bereich Wirtschaftswissenschaften, vorgelegt von Max Ferdinand
Hermann
ISBN 978-3-00-050093-0

Juli 2015

€ 30,00

Band 34 MOSA
Integrated Water Resources Management in the “Middle Olifants” river basin,
South Africa
- Phase II Summary Report ISBN 978-3-9818108-0-6
Mai 2016
€ 30,00
Band 35 Zur Bedeutung kostenorientierter Entgelte für die Finanzierung und
Funktionsfähigkeit von Abwassersystemen am Beispiel von Industrieparks in
Vietnam
Inauguraldissertation zur Erlangung des Grades eines Doktors der
Wirtschaftswissenschaft der Private Universität Witten/Herdecke gGmbH im
Bereich der Wirtschaftswissenschaft, vorgelegt von Frau Dipl.-Ing. Sandra
Kreuter
ISBN 978-3-9818108-1-3
Februar 2018
€ 30,00
Band 36 AKIZ/TAKIZ "Best Practise Guide" Contributions to Online Measurement
Systems for the Investigation of Wastewater Toxicity on Activated Sludge
Inauguraldissertation zur Erlangung des Grades eines Doktors an der
Fakultät für "Environmental Chemistry" der VNU University of Science, Hanoi,
Vietnam, vorgelegt von Herrn Ferdinand Friedrichs
ISBN 978-3-9818108-2-0
Juli 2018
€ 35,00
Band 37 Bemessungsempfehlung für Abwasserteiche
Design Guideline for Wastewater Pond Systems
Im Rahmen des BMBF-geförderten Forschungsvorhabens „EXPOVAL –
Unterverbund Abwasserteiche“ vorgelegte Bemessungsalgorithmen,
überarbeitet und weiterentwickelt nach dem neuesten Stand der
Wissenschaft und Forschung
mit Übersetzungen in Englisch, Spanisch und Vietnamesisch
ISBN 978-3-9818108-3-7
März 2019
€ 35,00
Band 38 Wasserverluste in urbanem Umfeld
Water Losses in Urban Environment (WaLUE)
Das Handbuch ist das Ergebnis des BMBF-geförderten Forschungsprojektes
„WaLUE“ in Tamil Nadu, Indien. Im Rahmen des Projektes wurde ein
technologie-basiertes Geschäftsmodell entwickelt, wodurch ein effizientes
Management der Wasserverluste und damit eine sowohl technisch optimierte,
als auch finanziell nachhaltige sowie sozial faire Wasserversorgung
sichergestellt sind. Die dafür nötigen Arbeitsschritte sind in dem Handbuch
beschrieben
mit Zusammenfassungen in Englisch, Hindi und Tamil
ISBN 978-3-9818108-4-4
April 2019
€ 35,00
Band 39 A cost-benefit analysis of the National Drinking Water Security Pilot Project
(India)
Inauguraldissertation zur Erlangung des Grades eines Doktors der
Humanmedizin der Universität Witten/Herdecke gGmbH, vorgelegt von Dr.
rer. pol. David Sebastian Weis
ISBN 978-3-9818108-5-1
Juni 2019
€ 30,00

Band 40 Development of a Sustainable Business Model of Water Utilities in India and
other Emerging Markets
Inauguraldissertation zur Erlangung des Grades eines Doktors der
Wirtschaftswissenschaft der Private Universität Witten/Herdecke gGmbH im
Bereich der Wirtschaftswissenschaft, vorgelegt von Herrn Keno Philipp
Strömer, M. Sc.
ISBN 978-3-9818108-6-8
Februar 2020
€ 30,00

