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Background

With 1.7 million inhabitants on an area of 257 square kilometres, Coimbatore city (Tamil
Nadu) is one of the over 50 typical industrial cities with more than a million inhabitants
in India. It is estimated that the population of the South Indian city will grow by another
million people over the next 30 years. Securing the water supply and wastewater disposal
is one of the most urgent problems: In many places, the supply of drinking water is
limited to a few hours every 5 to 10 days. Similarly, many urban areas lack sewage
systems and sewage treatment plants. As one of India’s 100 Smart Cities, Coimbatore has
the chance to realize exemplary solutions and set the course for a sustainable urban
development.

In the context of the project Smart Water Future India (SWF India), funded by the
German Federal Ministry for the Environment, Nature Conservation, and Nuclear Safety,
Coimbatore’s water sector has been analysed. The core of the new approach is to look at
urban development challenges not only separately from traditional sectors. Instead,
solutions for the water supply, energy supply and food safety have been developed across
the board and intelligently networked in order to reduce competition for resources. At the
same time, this project intended to provide information to German companies in the water
sector about how to gain access to the huge Indian market for water and wastewater
management. The methodology for the analysis of the urban dynamics and strategy
development is based on the “City Lab” approach developed in the Fraunhofer research
network Morgenstadt (Cities of the Future).
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1. Introduction

This report is based on the analysis described in the report “Integrated analysis of water
management and infrastructure in Coimbatore”, as well as on a stakeholder workshop in
Coimbatore, which took place in July 2018, many interviews and conversations in
Coimbatore and Germany, and two workshops in April 2018 and February 2019 with
German companies working in the water sector.

On the one hand, the report aims to address the decision makers in Coimbatore but also
the Government of Tamil Nadu and German Ministries involved in the cooperation with
India. In this regard, it summarizes the most important findings of the project Smart
Water Future India (SWF India) and gives suggestions where to focus the further
developments of the water infrastructure in Coimbatore. In addition, it stresses the
potentials of Indo-German cooperation on the example of Coimbatore.

On the other hand, the report addresses companies from the water sector in Germany,
which are doing business in India or are planning to do so. It aims to highlight the most
urgent demands in the water sector of Coimbatore as an example of a medium sized
Indian city. Thus, it could help to improve the cooperation with India by better
understanding the situation on the ground.

First, important strategic action fields, which determine the development of the water
sector in Coimbatore, as water supply, wastewater management, and master planning are
characterized. A focus lies on the description of the approaches that have been developed
to improve the Indo-German cooperation in the field of water management in
Coimbatore. In the end, the main recommendations for the target audiences are given.
The annex briefly explains the methodology of the analysis, based on the Morgenstadt
City Lab method and presents the main impact factors, which influence the development
of the water sector in Coimbatore.

2. Strategic action fields

2.1 Water supply

Although there are raw water resources in high quality available in the dams situated in
the mountains, the citizens of Coimbatore only receive water every 5 to 10 days.
Insufficient infrastructure for treatment and supply as well as high water losses due to
leakages are the reasons for this. Due to the irregular flow regime in the pipelines and the
storage time in domestic tanks, the water quality at the point of consumption is supposed
to be much lower than at the water works. Mostly, water is not metered and users pay a
very low flat rate. If the monsoon does not bring sufficient rain, the water supply for the
city is endangered. Even with the Pilur-3 water supply scheme, the analysis of future
water demand shows that without a reduction in water losses the demand is expected to
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exceed the supply capacity from 2025. All in all, there is much improvement potential in
the area of water supply.

In 2018, Coimbatore City Municipal Corporation awarded a 26-year contract for the
improvement of water distribution services to the company SUEZ. As the water
professionals of SUEZ are currently developing solutions for Coimbatore, the project
team SWF India as well as their counterparts in the administration of Coimbatore did not
see much benefit in working on this in parallel, thus the water supply has not been in the
focus of the project.

Most households in Coimbatore do not solely rely on the piped water supply, but use
private wells and rainwater harvesting as alternative sources. In the context of SWF India,
a Master Thesis has been conducted analysing the state of rainwater harvesting in
Coimbatore. Rainwater harvesting is considered an important topic for Coimbatore, but
the potential for Indo-German cooperation on this topic is considered as limited, as there
are many local solutions available already.

2.2 Wastewater management

Coimbatore suffers from insufficient wastewater collection and treatment infrastructure
for municipal sewage and industrial wastewater. This leads to pollution of water bodies
(lakes, river Noyyal, and groundwater), health problems, odor emissions and ultimately to
increased water scarcity through degradation of water sources.

Modern centralized systems for wastewater treatment are usually designed for >100,000
inhabitants to maximize efficiency and stability. This makes them complicated and
inflexible to implement in rapidly growing cities, due to obstruction of streets during
construction, coordination requirements and high initial investment. New facilities are
currently under construction in Coimbatore, but still parts of the growing city are without
wastewater collection and treatment and the new systems will not cover the entire
existing city.

Industry is required to comply with “zero liquid discharge” legislation, meaning that
companies must have wastewater treatment plants. Unfortunately, compliance is not
systematically monitored or enforced, and there are no statistics on illicit industrial
wastewater discharge. Due to the large number of small-scale industries, toxic wastewater
is discharged into the sewer lines and mixes with household sewage, thus threatening the
stability of biological sewage treatment plants.

Stakeholders in Coimbatore agreed that the collection and treatment of wastewater is one
of the most urgent matters in city development, thus it has been a special focus for SWF
India.
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2.3 Monitoring

The integrated analysis of water management and water infrastructure in Coimbatore
showed that firstly, the pollution of lakes, Noyyal River and groundwater is an urgent
problem and secondly, reliable environmental information is hardly available. In
particular, for the qualities and quantities of water resources and flows in relation to their
condition or changes thereto, no comprehensive and continuous spatial and temporal data
are available.

Therefore, the stakeholders involved in the urban analysis process, together with the
project staff, identified the need to promote the development of a smart monitoring and
data management system as a central field of action. Data from a modern smart sensor
and metering system should be combined with the analysis results of trustworthy
laboratory services in one system. Such a system can fulfil different functions. For state
and municipal authorities, the necessary information and data can be made available
centrally for corresponding planning and decision-making processes. In addition, such a
system can open up the possibility of better demonstrating the short to long-term
effectiveness of measures in water management. Stakeholders also see the potential to
support the identification of the causes of waterborne health problems or to anticipate and
limit hotspots of health risks. Ultimately, better environmental information can serve as
the basis for a fair and transparent tariff/cost system or for sanctions against polluters.

2.4 Capacities & Cooperation

Stakeholders in Coimbatore expressed a high demand for and interest in knowledge and
technological exchange between India and Germany by strategic partnerships. SWF India
takes this as a point of departure for Indo-German collaboration activities and smart,
innovative approaches. A concept for strategic project ideas will foster long-term
cooperation in the water sector that also includes the aim to increase the capacities of all
actors involved.

2.5 Master Planning

The city analysis showed that the city and district of Coimbatore currently lack strategic
master plans in regard to comprehensive (urban) development. Key infrastructures are
improved in a piecemeal fashion. While this development approach can work for some
systems, the water sector is special in that all its subsystems connect. Effects — whether
depletion of water sources or pollution — are cumulative and travel downstream, affecting
the entire river basin.

To create substantial and lasting improvements, a strategic and coordinated master plan
should be drawn up, outlining strategies for all relevant actor groups: public actors,
institutions, companies, and private citizens. ldeally, the master plan would address and
include the entire Noyyal River Basin. The master plan should have a scope of at least 15
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years and identify short-term actions. All individual actions, including the future
initiatives proposed in this report, could increase their impact within the context of such a
larger plan.

Strategies should include measures related to:

e rainwater management and flood prevention, groundwater management and
protection, wastewater management, drinking water supply, green spaces,

e provision and maintenance of public infrastructures,

e education and communication campaigns,

e support for individual actions,

e monitoring and reporting,

e coordination of public agencies.

A master plan for the Noyyal River Basin would need collaboration and support of
Coimbatore District, CCMC, TWAD Board and further agencies (see city analysis).
Currently, these agencies lack funds, capacities and coordination to draw up such a
comprehensive plan.

3. Approaches for future initiatives

3.1 Water Innovation Hub
Objective

Germany has decades of experiences in management and treatment of water and
wastewater. Many German companies offer good solutions, and are exporting these
solutions to other countries as well. India with its dynamic development has large demand
in the water sector and is an interesting market for German companies. As most German
companies are relatively small, they face difficulties on the Indian market, e.g. they do
not have enough presence on site, are lacking relevant network partners, are not involved
in planning water infrastructure, and might not always have solutions adapted to the
Indian demand or the possibility to conceptualize and test prototypes. On the other side,
Indian stakeholders are eager to exchange knowledge and technical solutions on the local
water sector. Often the water situation on site is complicated and needs partners who are
willing and have relevant resources to develop, test and adapt solutions. One of the results
of SWF India is that there is a demand for a Water Innovation Hub acting as a platform in
Indian cities in order to address the above-mentioned issues. A range of tasks for the
Water Innovation Hub can be found in Figure 1.
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Figure 1: Tasks of the Water Innovation Hub
Approach

As the Water Innovation Hub should be addressing local issues, such a Hub will cover a
city and its surroundings (e.g. in a radius of 50-100 km). As a minimum, two persons
skilled in the local language will be in charge of the Hub:

e A coordinator, who is fluent in English, communicates over all usual means, is
responsible for the communication and coordination with all partners.

e A senior advisor, who ideally has experience with the local administration, is
responsible for the coordination with the different bodies of the local administration.

The staff of the Water Innovation Hub will be employed by an Indian organization, but
independent from the local administration.

In the initial phase (2-3 years), the funding for these employees as well as for German
institutions, organizing the set-up of the Water Innovation Hub could come from public
German sources. In this phase, a number of selected German companies become start-up
members of the Hub. After the initial phase, the member companies cover the costs for
the Hub via a yearly fee. At the same time, the Hub is open for Indian companies as well,
as long as they pay a membership fee. Local companies from the water sector will be
addressed explicitly.

Implementation

First, the Water Innovation Hub serves as an office where information converges. A
database on the water infrastructure in the city is created, which can be successively
expanded. The exchange of students is organized. A homepage is set up, every two
months a newsletter is published and sent to the members (content: current developments
in the water sector of the city, new tenders etc.). At the same time, the Water Innovation
Hub will be noticed (press reports etc.).

Future application and transfer potentials

Since the Water Innovation Hub focuses on solving local issues, but refers to similar
circumstances in other Indian cities or even fast growing cities around the globe, the
concept and its outcomes will be easy to multiply once tested.

9
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3.2 Monitoring
Objective

This pilot project of the Water Innovation Hub aims at the implementation of a smart
monitoring and data management system for water quality and quantity in Coimbatore.
As a result of the SWF India project, the Indian stakeholders involved in Coimbatore
highlighted the strong demand for a better assessment of the chemical, quantitative and
ecological status of surface waters (especially lakes in urban areas) and their inflows. A
temporally and spatially resolved monitoring of the situation would help to better assess
the pressures and the effectiveness of measures. The wish of the stakeholders was that
sensor-based measurements and laboratory investigations should be combined in a data
management system in order to make them flexibly available via different interfaces.
Thus, the pilot project should build up such an initial system that integrates monitoring
and data management at an exemplary site, addresses questions of long-term institutional
ownership and develops a supportive academic and non-academic capacity development.

Approach

The smart monitoring and data management system will be implemented as a pilot
project through the concept of a Water Data Management System (WDMS), which is a
product of exchange and discussion with stakeholders in Coimbatore and German
business representatives in SWF India. The WDMS is shown in Figure 2.
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Source: SWF India, own development

Figure 2: Structure and components of the Water Data Management System (WDMS)

The core is a database system to which four interfaces provide access to different
functions. The monitoring interface allows the input and consolidation of data from a
variety of different sources such as sensors, laboratory tests or observations. Via the user
interface it is possible to access the information in the database, visualise and analyse it,
but also to make further enquiries to the system or the administration. Via external
interfaces, the information of the database can be linked with further spatial information
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or also with other (sectoral) databases. The database system and its interfaces are
managed and controlled via the system interface to the administrator.

Modular extensions of the WDMS are intended in terms of measurement sites (spatial
dimension), frequency of measurements (temporal dimension) and parameters of
measurement (content dimension).

Implementation

As the first pilot implementation, a minimum configuration is proposed, in which the
basic database structure is set up with simple initial versions of the four interfaces. As an
example, a spatially limited hotspot of the load at one of the lakes in connection with the
Noyyal River and artificial feeder lines shall be chosen and equipped with high-frequency
measuring sensors and seasonal laboratory measurements. A connection to GIS will be
established and access via internet and apps will be integrated. Together with training
materials, the pilot implementation will serve as a demonstration facility for future
capacity development. Due to the available infrastructure, institutional and personnel
capacities, Siruthuli offers a solution to the question of ownership.

Future extensions of the pilot implementation are offered in the following areas: (1)
Expansion of the network of monitoring sites in terms of measurement density,
measurement parameters, temporal frequency and spatial extension. Here, further hot spot
sites in the urban area can be added. (2) A broader spectrum of sensors (remote, walk-by,
drive-by, network technology) can be implemented and tested for their suitability. (3) A
measurement network can be implemented up- and downstream in the environment of a
Sewage Treatment Plant (STP). (4) The WDMS can be extended to leakage control in
order to successively reduce water losses in the supply network.

Future application and transfer potentials

The pilot project contributes to the establishment of a Smart Water Data infrastructure in
Coimbatore by bringing together, making available and analysing data on water quality
and quantity from different sources. Thus, the system allows a significantly improved
identification of hotspots of water body pollution and a faster adaptability of management
measures. In perspective, the findings can be linked to the health sector in order to
introduce precautionary measures at an early stage or to limit the causes of health
problems. The Smart Data Monitoring and Management System can make an important
contribution to the evaluation of the progress of Smart City development projects in
Coimbatore in the field of water by providing a new opportunity to assess the
effectiveness of measures.

Furthermore, it can be assumed that the system will provide innovative impulses for the
engineering competence and IT industry in Coimbatore. The high mutual interest of
Indian and German companies, authorities and civil society actors makes such a pilot
project a promising field of Indo-German cooperation.

11 |
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3.3 Semi-centralized wastewater management
Objective

Coimbatore currently has insufficient wastewater treatment capacity. It also has a
growing need for sustainable waste management practice, renewable energy and clean
water. A semi-centralized wastewater management plant can address these challenges on
a ward level. A potential pilot project could implement one pilot plant with the following
benefits and potentials:

e More flexible than conventional solutions

e Smaller service area: easier to get implementation approval

o Energy-efficient treatment of wastewater and organic waste

e Saleable by-products: fertilizer, service water, energy

e Service water use can reduce drinking water consumption by up to 40%
¢ Reduction of pollution and health risks

e Showcase solution can also be training and study site

o Large replication potential across the state and country

Approach

Semi-Centralized Wastewater Management integrates different technologies, combining
benefits of large, centralized infrastructures and smaller systems.

The system treats wastewater and organic waste. At the same time, it produces treated
water for non-drinking uses, as well as energy and fertilizer from organic waste and
sludge. A semi-centralized wastewater management plant of ca. 1 ha area serves ca.
12,000 inhabitants (roughly one average urban ward of Coimbatore). A rough indication
for the minimum number of inhabitants served by one plant would be ca. 3,000 (always
dependent on numerous factors).

The “Semi-Centralized” approach allows for the upgrading of existing settlement and
institutional structures with a lower coordination effort than large-scale centralized
solutions. Many existing settlement areas have a separation of black water (discharged
into septic tanks) and all other wastewater (discharged to sewer lines).

It can also be a solution for newly settled areas developing outside the areas scheduled for
central wastewater connection. Besides this, municipal solid waste separation systems in
Coimbatore are insufficient, leading to waste of organic resources that could be
simultaneously addressed by this approach.

Reference project: A pilot project in a newly built mixed-use urban district in Qingdao,
China was implemented in 2012 with support by Chinese and German government
agencies (project SEMIZENTRAL, www.semizentral.de). Serving 12,000 people, the
“Resource Recovery Center” has been successful and is still being monitored by a
research team. The project is well-documented and could be adapted for local
implementation.
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Figure 3: Schematic of an exemplary semi-centralized wastewater management project
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Figure 4: Project SEMIZENTRAL in Qingdao, China, © Simon Gehrmann, Susanna Neunast
Implementation
A minimum viable project may have the following specifications:

e Pilot area: suitable household area (~12,000 inhabitants, currently inadequate
wastewater and waste infrastructure, sufficient space for plant installation) — ideally
new built (easier), but possibly retrofit

o Base data for pilot area

e Technology consortium: Team of local and German technology manufacturers
capable of equipping the plant; team for operations

e Linear infrastructures: Plant to households — for water, wastewater

o Collection system for organic waste

e Community and local political support

13|
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e Clear replication strategy for additional wards
Additional value can be delivered through the following solutions:

e Community outreach and public involvement

o Framework sales contract with service water consumers: non-potable, “fit for use”-
treated water can be used commercially/industrially

e Monitoring: water use, waste generation, etc.

e Operations training programme

e Environmental economics cost-benefits analysis

Optional “add on” solutions:

e Linear infrastructure: plant to grid or battery — for excess electric energy from biogas

e Intelligent pricing scheme for water to incentivize sustainable behaviour

e State and Gol-level political support

e Tri-generation plant that produces electricity and cooling (depending on energy
output)

A potential activity schedule for the implementation is proposed in Figure 5:
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Figure 5: Potential implementation process of a semi-centralized wastewater management project
Future application and transfer potentials

In the stakeholder workshop (July 2018), this approach received a high level of interest
from the stakeholders. This reflects the general need for solutions to the stated problems
in India. Wherever it is implemented in India, a semi-centralized wastewater management
plant could be a reference project for thousands of comparable urban developments
across the country. Cities across India struggle with the same challenges and find it
difficult to implement centralized solutions. Especially in fast-growing urban
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agglomerations, this approach would allow localized solutions for multiple infrastructural
matters at once.

3.4 Industrial wastewater treatment
Objective

Pollution of surface water bodies and groundwater in Coimbatore is partly due to
effluents from industries. At the same time, these industries need a secure water supply
for their production processes and are interested in a clean environment to improve the
living quality in their city, as improved liveability draws skilled labour and investment. A
pilot project is shaped that would reduce the contamination of water bodies by the
effluents of industrial water users.

Approach

A first conceptualisation of a pilot project for industrial wastewater treatment identified
the following measures that could improve the situation:

e Development of showcase solutions for different industries

o Wastewater treatment and reuse for reducing water consumption from other sources

¢ Mapping of Coimbatore with producing industries and their status regarding water
supply and wastewater treatment

e Cooperation of solution providers from India and Germany to develop ideal solutions
for different industries

e Outreach to other regions in India to multiply the experiences from Coimbatore

o Clusters of neighbouring companies realizing joint treatment plants

e Complete Zero Liquid Discharge — no dependence on outside water resources for
company

e Showroom for potential treatment processes

These ideas are in line with the activities of GIZ to set up an environmental technology
platform for industrial wastewater in Indial. As a reference, the German-Viethamese
project AKIZ2 could be used. Here, an integrated wastewater concept for industrial zones
has been developed.

Future application and transfer potentials

These approaches have been discussed on the SWF India stakeholder workshop in
Coimbatore in July 2018. The feedback of the participants was that there is sufficient
technological knowledge available in the region, which can be seen on the example of
joint effluent treatment plants for textile industries in Tirupur, where zero liquid discharge
is practised. The reason why so few industrial wastewater treatment plants exist seems to

1 https://www.giz.de/projektdaten/projects.action;jsessionid=5835148C04F241EC37E217C188305F77

2 http://www.akiz.de/index.html
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be a lack of compliance to regulations, which is caused by lack of enforcement of these
regulations. As the project team of SWF India did not see a chance to improve the
enforcement of these regulations by Indo-German cooperation, this approach has not been
pursued any more.

4. Final recommendations

The dynamic development of Coimbatore combined with the high population density and
the insufficient infrastructure pose a great challenge to the future development of the city.
As the capacities of the local administration are limited, it has been a reasonable decision
to hand over the responsibility for a proper water supply system to a private company.
Still, the pollution of the surface water resources as well as the groundwater through
untreated sewage and industrial wastewater will have a negative impact on the
development of the city, which will be increased by rising water consumption when the
supply system is improved. As the city developed in a chaotic way, many small scale
businesses are scattered over the city, many of them discharging toxic wastewater into the
drainage systems. Thus, the wastewater at most parts of Coimbatore is a mixture of
municipal sewage and industrial wastewater, which might be difficult to treat with
conventional biological processes.

The main recommendations for the local government of Coimbatore are thus:

o Develop a better data basis: spatial information about potential sources of pollution
should be combined with GIS-data of the existing infrastructure, and results from
water quality monitoring should be added to this data pool. This data pool should be
accessible to all staff of CCMC and the respective authorities involved in
infrastructure development. Only with sufficient information about the current
situation, strategic decisions where to take measures can be taken reasonably.

e Take a strategic approach to improve the situation: many measures are necessary to
reduce the pollution of water bodies in Coimbatore. A strategic approach, backed by a
(Waste)Water Master Plan, could help to take the right decisions. Wastewater should
be treated as close as possible to its source, to prevent its seeping into the
environment, but a totally decentralized approach is not efficient, as the operation of
treatment plants should be carried out by professional staff. Further growth of the city
should be taken into account when planning wastewater infrastructure.

e Invest in the capacities of the local administration: To be able to prepare and realize
the necessary measures, highly qualified staff as well as adequate technical equipment
is required. Only with attractive working conditions, sufficiently qualified staff can be
recruited for the local administration.

o Involve the citizens: They profit from a cleaner environment, and they should be
informed about measures and involved as far as possible. Spreading information
about planned and implemented measures via newspapers and websites is a first step,
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organizing awareness raising campaigns regarding water conservation, substances not
to be disposed of via the sewage, not littering the water bodies etc. should follow.

e Make use of international cooperation opportunities: Germany has chosen
Coimbatore as one of the Smart Cities to support. Many initiatives are currently
running, the GIZ as well as the project Smart & Wise are involved in the water sector
of Coimbatore, the KfW is interested in funding measures. Esslingen as a partner city
is also interested in a closer cooperation. These activities offer access to consulting
and financial resources.
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5. Schlussfolgerungen fur deutsche Akteure

Die folgenden Schlussfolgerungen basieren auf den Gesprachen des Projektteams und
den Erfahrungen mit deutschen und lokalen Interessengruppen wahrend des Projekts. Es
ist nicht der Anspruch die tatsachliche Situation volistandig zu erfassen, die
zusammengefassten Aspekte wurden jedoch mehrfach mit unterschiedlichen Akteuren
auf ihren Validitat hin geprift. Da das Projekt selbst als Prototyp zur alternativen
Anbahnung von Geschaftskooperationen im Vergleich zu bestehenden Losungen
interpretiert werden kann, sind die Schlussfolgerungen sowohl auf strategischer als auch
auf operativer Ebene relevant.

5.1 Privatwirtschaftliche Unternehmen

Das Projektteam identifizierte vier Hauptfaktoren, die fir den Eintritt deutscher
Unternehmen in den indischen Markt relevant sind:

Lokale Partnerschaften anstreben

Der Aufbau eines lokalen Netzwerks von Ansprechpartnern und Partnern scheint mit der
schwierigste, aber auch wichtigste Ansatz zu sein. Viele Unternehmen nennen es ein
"Muss"-Kriterium, um nicht nur den indischen Markt besser zu verstehen, sondern auch
um sich in den komplizierten Offentlichen und organisatorischen Strukturen
zurechtzufinden. Der Aufbau eines solchen Netzwerks kann sehr langwierig sein —
fehlende finanzielle wie auch zeitliche Ressourcen, um regelmaRig vor Ort présent zu
sein, aber auch unterschiedliche kulturelle Herangehensweisen sind Grinde hierfur. Um
eine Partnerschaft zu etablieren und geniigend Eindriicke zu sammeln, hilft es, so oft und
auch so lange wie moglich selbst vor Ort zu sein. Erfolgreiche Unternehmen und Projekte
zeigen in der Regel eine enorme Ausdauer bei der Initiierung und Starkung von
Partnerschaften. Kleinere und mittlere Unternehmen stehen hierbei vor weitaus groReren
Herausforderungen als gréRere Unternehmen.

Flexibel sein

Héufig gehort und selbst im Projektteam erfahren: Vereinbarungen, Ansprechpartner oder
Umsténde konnen sich in Indien innerhalb kurzer Zeit &ndern. Genau an dieser Stelle ist
ein festes, lokales Netzwerk hilfreich, um rechtzeitig informieren und Alternativen finden
zu kénnen. Wichtig bleibt jedoch Flexibilitdt — die Fahigkeit, sich an Veranderungen
anzupassen. Eine positive und offene Einstellung zu Veranderungen hilft erfolgreichen
Unternehmen dabei, neue Losungen zu finden und die eigene Ausdauer zu erhalten.

Sprechen Sie Englisch, aber erwarten Sie nicht, dass es Uberall verstanden wird

Englisch ist ein Muss, um sich in Indien zu verstandigen. Viele Inder selbst nutzen
Englisch, um lber Bundesstaatsgrenzen hinweg mit Landsleuten zu kommunizieren. In
Coimbatore kommt es haufig vor, dass Einheimische nur Tamil, aber kein Englisch
sprechen. Auch hier kann der lokale Partner hilfreich bei Ubersetzungen sein —
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insbesondere im Wassersektor, in dem das Projektteam viele Ortserkundungen und
Gesprache zur lokalen Bevolkerung gesucht hat.

Auf die Entwicklung kostengiinstiger und dezentraler (Service-)L6ésungen
konzentrieren

Die Herausforderungen, vor denen Indien im Wassersektor steht, sind aufgrund vieler
Faktoren sehr speziell. Es bedarf an die lokalen Bedurfnisse angepasster innovativer
Losungen, die gleichzeitig auch kostengunstig sein sollten. Haufig ist es nicht nur der
Preis, der indische Partner abschrecken konnte. Auch die mit High-Tech verbundenen
hohen Aufwendungen von Betrieb und Wartung wecken negative Assoziationen. Die
Chance fir deutsche Produkt- und Serviceldsungen liegt darin, Leistungen mit Konzepten
zur Aus- und Weiterbildung von Arbeitskraften vor Ort anzureichern. Dartiber hinaus
scheint der Bedarf an Planung und Beratung — auch in Form von strategischer Planung —
im lokalen Wassersektor grof3 zu sein. Viele indische Unternehmen haben dies erkannt
und entwickeln ihr Leistungsportfolio weiter. Auch hier ist die Bereitschaft zur
Zusammenarbeit mit deutschen Unternehmen hoch — vor allem aufgrund des hohen
Qualitatsanspruchs.

Oft werden Losungen und keine Komponenten gesucht

Die relativ Kkleinteilig strukturierte deutsche Wasserwirtschaft hat viele gute
Unternehmen, die auf die Herstellung von Komponenten spezialisiert sind. In Indien
werden jedoch haufig Lodsungen gesucht. Die ausschreibenden Kommunen und
Unternehmen haben oft wenig Fachkenntnis und erwarten ein Angebot, bei dem sie sich
nicht um Details kiimmern missen. Oft wird der Betrieb mit ausgeschrieben, hdufig auch
die Finanzierung (als PPP-Modell). Das macht es fir deutsche Unternehmen fast
unmoglich, sich auf Ausschreibungen zu bewerben, sie kénnen oft nur im Unterauftrag
mitwirken. Ein strategischer Zusammenschluss (z.B. als Joint Venture 0.4.) kdnnte ihnen
ermdglichen, ebenfalls Lésungen anzubieten und sich auf Ausschreibungen zu bewerben.

5.2 Exportférderung

Mit Blick auf die Instrumentarien und Mdoglichkeiten der deutschen Exportférderung
sieht das Projektteam drei wesentliche Ansatzpunkte:

Vor-Ort Marktbetrachtung langfristig gestalten

Die sich schnell &ndernden Gegebenheiten in Indien machen eine Kontinuierliche
Marktbeobachtung vor Ort in Indien fast unabdingbar, um auch kleine und mittlere
Unternehmen ohne eigene lokale Prasenz zu unterstiitzen. Mdgliche relevante Themen
kénnten die Beobachtung von Ausschreibungen, Gesetzgebung, Férderprogrammen, aber
auch Wahlprogramme und —ergebnisse sowie gesellschaftliche Trends sein.
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Deutsche Unternehmen bei der Ausschreibungsidentifikation und -bearbeitung
unterstltzen

Viele der aktuell anstehenden Projekte insbesondere im Wassersektor werden
ausgeschrieben. Wenn ausléandische Unternehmen nicht vor Ort prasent oder reprasentiert
sind, ist es fast unmdglich auf lokaler Ebene von diesen Ausschreibungen zu erfahren.
Unterstutzung konnte hier das regelméaRige Screening von Ausschreibungen Uber einen
lokalen Partner/Experten sein. Sofern Ausschreibungen dann veroffentlicht werden, sind
Hilfestellungen bei der Bearbeitung sinnvoll. Hierunter kbnnte auch die Identifizierung
mdglicher lokaler Partner fallen, um ein Deutsch-Indisches Konsortium zu stellen.

Vermarktung und Wissensaustausch durch den Aufbau von Demonstrationszentren
und die Durchfiihrung von Pilotprojekten erleichtern

Wihrend der Reisen hat das Projektteam haufig die Hinweise erhalten, dass es nicht nur
notwendig, sondern auch sinnvoll in Richtung einer moglichen Kooperationsanbahnung
ist, Produkte und Ldsungen so konkret und anfassbar wie mdéglich zu machen. Der
Aufbau von Demonstrationszentren und das Vorfuhren von deutschen Technologien
konnte hier ein erster Ansatzpunkt sein. Daruber hinaus ist es auch fur die deutsche
Produktentwicklung mehrwertstiftend, Pilotprojekte vor Ort zu nutzen, um lokale
Bedurfnisse zu beriicksichtigen und Bedarfe zu identifizieren bzw. zu kreieren.

5.3 Wissenschaft

Auch wenn die Wissensgrundlagen fir die technologischen Ansétze der unterschiedlichen
strategischen Handlungsbereiche sich als recht umfassend darstellen, bestehen weitere
grundlegende Wissensbedarfe in Bezug auf Fragen der soziotechnischen Anpassung, der
soziodkonomischen Tragfahigkeit und der politisch-institutionellen Einbettung. Daraus
ergeben sich folgende Herausforderungen fiir die eine integrative Wissenschaft, die einen
disziplinubergreifenden und unter Einbezug von Praxisakteuren auch transdisziplindren
Ansatz verfolgt:

Technische Innovationen flr hochdynamische gesellschaftliche Prozesse

Der urbane Raum indischer Stadte weist eine im Vergleich zu europdischen Stédten
enorme Dynamik auf. Das grof3e Bevolkerungswachstum, die raumliche Verschrankung
von Haushalten, Gewerbe und Industrie, eine Kopplung infrastruktureller Modernisierung
mit historisch gewachsenen Systemen fihren insgesamt zu sehr spezifischen
Anforderungen zur Anpassung technischer Ansatze an die stadtstrukturellen und sozialen
Bedingungen vor Ort. Die Forschung kann hier einen grundlegenden Beitrag dazu leisten,
wie bestehende Lésungsansatze innovativ kombiniert und weiterentwickelt werden
kénnen. Insbesondere auch die Kombination von Wassertechnologien mit neuen
Informationstechnologien (Smart Metering, neuartige Monitoringsysteme fir Anlagen
und  Umweltkompartimente, intelligente  Analyseverfahren und  webbasierte
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Technologien) zur Bewertung und Entscheidungsunterstiitzung wirft eine Reihe von
Fragestellungen fiir die Forschung auf.

Soziale Innovationen fir die Tragfahigkeit technischer Losungsansatze

Die Bevodlkerung indischer Stadte ist durch grof3e soziale, 6konomische und kulturelle
Differenzen geprégt. Ausgereifte technische Losungsansatze laufen Gefahr, an Barrieren
zu scheiten, die aus diesen Differenzen entstehen oder grundsatzlich einer sozial
tragfahigen Umsetzung entgegenstehen. Welche Anforderungen an entsprechende
innovative Ansédtze fir eine an diese gesellschaftlichen Bedingungen angepasste
Implementierung bestehen, z.B. in Bezug auf Tarifmodelle, Awareness Raising und
sonstige InformationsmaBnahmen, Kommunikationsinstrumente und Ausbildungsansatze
wie Dual-Degree Studiengénge, ist eine Fragestellung fur zukiinftige Forschung.

Perspektiven und Hindernisse der politisch-institutionellen Einbettung

Nationale, bundesstaatliche und auch kommunale Rahmenbedingungen in Bezug auf
Politiken, Gesetzgebungen und Institutionen spielen eine entscheidende Rolle dafiir, ob
Lésungskonzepte auch umgesetzt werden und langfristig erfolgreich sind. Eine kritische
Forschung zur Passfahigkeit von Ldsungskonzepten unter Einbezug relevanter
Stakeholder kann die zentralen Erfolgsfaktoren fur die Implementierung offenlegen.
Hindernisse kénnen dabei in eine konstruktive Gestaltung uberfuhrt und Perspektiven fur
zukiinftige Rahmensetzungen erdffnet werden.
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Annex: Methodology of the situation analysis

Morgenstadt City Lab

The method of analysis is based on the Morgenstadt assessment framework for
sustainable urban development (City Lab method). This framework is structured in three
levels of analysis — indicators, action fields and impact factors —, which in sum are
designed to understand the current sustainability performance of cities and come to
coherent strategies and an integrated roadmap for development:

¢ Indicators: current state of the city compared to peer cities

e Action Fields: assessed degree of intervention already made in identified key areas
(current status)

e Impact Factors: restrictive and supportive drivers and pressures for the current state
of the city

A mixture of quantitative benchmarks and qualitative data analyses makes sure that an
objective performance profile of cities can be generated by at the same time respecting
the individual factors of the city that make a direct comparison with other cities difficult
and point towards an individual strategy for the city. The analysis of the data follows the
larger fields of urban development and helps identify strengths and weaknesses within the
city.

The Morgenstadt assessment framework was developed for the task of a very broad and
thorough city analysis not focused particularly on any one sector. The task in SWF India
differed in that the project focuses on the water sector and does not require a comparative
benchmarking. Therefore, the methodology was adapted to reflect the needs of the
project. Indicators were assessed informatively, but not benchmarked. Morgenstadt action
fields served as a guide for integrated analysis of the status quo. They were supplemented
by more in-depth research questions related to the water infrastructure.

Table 1: Topics of the analysis of Coimbatore

Focus topics Additional topics for integrated analysis
(based on Morgenstadt Action Fields)

m  Water supply ®  Town planning

B Collection and treatment of B Energy supply
municipal wastewater B Agriculture

B Industrial water supply and B Climate change — impacts and adaptation
wastewater disposal measures

B Stormwater drainage and B Governance structure of city administration
utilization B Qualification of human resources

B Open water bodies B Innovation and private sector integration

B \Waste management

The analysis was carried out through a combination of desktop review, site visits and
interviews with local stakeholders from the municipality and administration, private
sector, research and consultancy, civil society including non-governmental organisations
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(NGO), see Table 2. These interviews focused on identifying the status of the water
sector in Coimbatore, including strengths, challenges and development opportunities
stemming from within and without the sector.

The findings of the desktop research, interviews and site visits have been set out in the
city analysis report3. The city is struggling with insufficient wastewater infrastructure,
groundwater depletion, drinking water scarcity, polluted water bodies, derelict drains and
monsoon flooding. While actions are being taken in most of these fields by public and
private actors, the pressures are worsening due to climate change, population growth and
growing water consumption, thus additional action is needed.

Table 2: Interviewed organizations and visited sites during the analysis of Coimbatore

Interviews Site visits
Municipality and administration B Ukkadam STP
B Coimbatore City Municipal Corporation B PSG campus infrastructure
B Coimbatore Smart City Ltd. B Rainwater harvesting
Private sector Siruthuli
m Adithya Aqua Tech Solutions m  Reforestation Anna
B Urban reflection studio University
B Indian Chamber of Commerce and Industry W Industrial wastewater
B GeeDee Weiler treatment GeeDee Weiler

B Experience Center for
Water & Energy Adithya
Aqua Tech Solutions

B Noyyal River

Research and consultancy
B PSG College of Technology
B Tamil Nadu Institute of Urban Studies

® CDD . X
— e . B Siruvani water treatment
Civil society including NGOs plant
W Siruthuli B Composting plant and
® |C Centre for Governance landfill
B Residents Awareness Association of
Coimbatore

B Confederation of Real Estate Developers'
Association of India

Impact factors of the water sector in Coimbatore

The city analysis revealed 35 factors that exert substantial influence upon the water sector
in Coimbatore or substantial affectedness by the water sector, see Table 3. These systemic
impact factors aid in understanding external pressures, underlying forces, dynamics,
socio-cultural and historic implications that are present within a city and their impact
(often unnoticed) on decisions, structures, strategies and measures taken on the city level
and on the project level.

For stakeholders striving to act at any point within Coimbatore’s water sector, awareness
of these impact factors can help to make decisions.

3 Smart Water Future India, Integrated analysis of water management and infrastructure in Coimbatore —
Report, December 2018
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Table 3: Impact factors identified in Coimbatore, clustered in groups

Economy/Finance Strong economy (industrial, 1T, health)

Good availability of national and international funds

Established PPP mechanisms

Strong institutional international connections
Lack of fair pricing for water

Low willingness to pay (middle/upper classes, industry)

Low ability to pay (lower classes, small industry)

™ General Climate change
Population growth

Monsoon climate

B politics/Governance  Centralization of key tasks (groundwater, planning)

Political uncertainty on many levels

Municipality has low level of planning control

Low level of regulatory oversight

Low level of local of planning participation

M |nfrastructure Strengthening of local rainwater harvesting method

Depletion of groundwater through private wells

Insufficient waste management

Insufficient and insecure water supply

Disrepair of rainwater drains

Lack of sewage collection and treatment

Pollution of water bodies

Lack of recreational space

Lack of publicly owned land for infrastructure

Deteriorating air quality

Increasing traffic congestion

Competition for water resources with other cities

Lack of data availability
[ | Society High entrepreneurship
High education level

Active, well-known NGOs

Increasing health- and eco-consciousness
Positive image of the city

Strong private international connections

High level of attention given to water subjects

The model for sensitivity analysis as laid out by Frederic Vester was taken as a reference
to analyse the significance and interrelations between the factors at work in Coimbatore.
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The cross-impact analysis of factors, see Figure 6, allows distinguishing between four
different categories of factors:

Drivers (top left): these factors have high impact on and receive little influence from
other factors. They have the potential to drive change and to stay stable over a long
time. Often they are difficult to change.

Levers (top right): These factors have a high impact on and are also influenced by
many other factors. These are the crucial factors that one needs to address in order to
transform the system in the desired direction. Levers need to be designed carefully,
because consequences in the system from changing them may be difficult to oversee.
Indicators (bottom right): These are variables that have little influence over other
factors, but are strongly influenced by others. They serve to show the change in the
system. Therefore they can be used as indicators of a system’s transition.

Buffers (bottom left): These are factors that are rather inactive in any direction. They
do not influence many other factors and they are not influenced by many other
factors. One should not try to change the system by working with buffers.

60
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50
Lack of municipal planning
authority and personnel
capacity 0
Lack of regulatory
oversight .
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olitical insecuri
40 Y tionaland
0 international funds
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Figure 6: Cross-impact analysis of impact factors in Coimbatore (horizontal axis: affectedness by
water sector; vertical axis: influence upon water sector; higher numbers indicate higher impact)

For Coimbatore, there is a set of factors that show disproportionate influence upon the
development of the city’s water sector. These levers should be addressed considerably in
the development of successful projects and strategies. Aspects such as city image, local
actors and local consciousness and funding mechanisms can strongly influence a positive
development process and will provide stability for a long-term development, keeping the
process on track:

Strong economy
Good availability of national and international funds
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Active and well-known local NGOs

Established PPP mechanisms

High level of attention given to water subjects

Positive image of the city

Increasing health and eco-consciousness

Insufficient water supply

Limited willingness to pay for sustainable improvements (middle/upper income
households, industry)4

The strongest drivers for (or against) the sustainable development of Coimbatore’s water
sector are mainly governance and society-related. It is more difficult to influence these
impact factors, but they have a strong impact on the development of Coimbatore and
must therefore be considered.

Population growth

Climate change

High entrepreneurship (resulting in commercial and industrial activity)

Low ability to pay (in lower income households and small industry)

Strong centralization of key tasks, resulting in lack of municipal control over planning
and lack of participatory planning

Lack of regulatory oversight (e.g. enforcement of ZLD rules)

Political uncertainty (including state level; makes it difficult to implement projects)

The following factors can be used as indicators for the development, as they are quite
sensitive. Projects that are successful in the water sector will have a measurable positive
impact on at least one of these indicators. These indicators should therefore be monitored
to be able to assess and communicate progress.

Competition for water resources with other cities
Coverage of intact rainwater drains

Coverage of local rainwater harvesting
Coverage of sewage collection and treatment
Coverage of waste management

Coverage of recreational space

Air quality

Groundwater level

Pollution of water bodies

4 This seems counter-intuitively assessed as a Lever. However, it is assessed as a factor that can be strongly

affected by increased awareness raising and/or the (worsening) quality of water bodies and
infrastructures. Further investigation of this topic is outside the scope of this project.
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