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Inaugural Session
Moderated by: Mr Emani Kumar, Executive Director, ICLEI South Asia
Welcome Remarks: Prof. Jagan Shah, Director, National Institute of Urban Affairs (NIUA)
Prof. Jagan Shah mentioned that he was very happy to be part of the training which is also collaboration between GIZ, NIUA and
ICLEI. The subject is closer to his heart as it is the backbone of all the initiatives i.e partnership across all departments and across
all sectors. Integration or convergence is a buzz word for the urban sectors. It has been realized that if we have to fix our cities
we have to do it together. This also resonates with the call of the honorable Prime Minister of India regarding the concept of
‘Team India’ and is a key defining paradigm with which all urban sectors and all other sectors should be addressed.
NIUA was interested in partnering with the workshop as they do lot of capacity building and training activities in urban sector in
various cities and sectors. Interestingly, the workshop covers the four important sectors of urban development i.e solid waste
management (SWM), water and waste water management, housing and air pollution. Ministry of Housing and Urban Affairs is
involved intensely in three sectors (solid waste, water and wastewater and housing). SWM is a major component of Swachh
Bharat Mission and the Honorable Secretary has been leading a very aggressive move in sorting out waste management
problems in the country. Water and waste water is part of Swachh Bharat Mission, Smart Cities and AMRUT program. Housing is
the core focus of Pradhan Mantri Awas Yojna (Housing for All). The Ministry of Environment, Forest and Climate Change
(MoEFCC) is working towards improvement of air quality.
Interestingly, one of the training components PESTEL will help to look into 6 different dimensions of urban management and
development. Another important aspect represented in ‘roll-ups’ or ‘standees’ are best practices. Filtration of analysis and
thoughts that creates best practices documentation helps in understanding the depth of issue and also represents how urban
nexus or collaborations in different cities around the world are leading to better outcomes. This is a very welcomed module of
training and capacity building. The team from NIUA will also participate in the training and will be working together to be able to
learn as well as share their experiences. It would be great to listen to the experience of Honorable Secretary as well and the
German side on building the Urban Nexus.

Special Address: Mr. Wolfgang Koester, Development Advisor and Deputy Head of Department Economic Cooperation,
Embassy of the Federal Republic of Germany
As we all know India is facing its worst ever water crisis. New report by the Government of India reaffirms it. Climate change
impact is not only restricted to Asia but reaching Europe as well. Europe is also facing water crisis and climate change. However,
it is remarkable the way India is dealing with the challenges of urban development. It is a huge task to develop the framework of
the four big commissions and Germany is very proud to support this process. Sustainable development is a prime focus of IndoGerman Development Cooperation.
The urban nexus training is a new format to provide technical solutions and stimulate inter-institutional cooperation with
relevant institutes responsible for the four flagship missions under the Ministry of Housing and Urban Affairs. The German
Government is supporting the activities under the AMRUT, Housing for All, Smart Cities Mission and Swachh Bharat Mission in
the cities of Bhubaneshwar, Kochi and Coimbatore.

This objective of the training workshop is to help practice the concept of Urban Nexus in a working group, therefore, working
together to try to find concrete solutions. Design thinking will be used as a method in this workshop. Design thinking was
developed by Hasso Plattner, founder of SAP who later took it to Stanfort University and then to the Potsdam University in
Germany. Design thinking over time has become more than just a creative process. What was originally intended as an
innovative method for products, services etc. has advanced into completely a new way of seeing people in relation to work and
re-imagining how we want to live, work and learn in the 20th century. The beauty of design thinking lies in the ability to derive
new and inspiring forms of interactive team work. In case of this workshop we have agreed with the Ministry of Housing and
Urban Affairs and National Institute of Urban Affair (NIUA) to work on the very same challenges India is facing such as air
pollution, water and sanitation, solid waste management and housing for all. We want to come up with concrete innovative
solutions exploiting the synergies between different sectors by thinking out of the box.
By the present growth of India, it is expected by 2030 that more than 600 million people will live in cities and the urbanization
will pose big challenges for the country. The Urban Nexus is considered as a tool to provide integrated resource management
solutions which concentrates on synergies and trade-off between the nexus of sectors like water, energy and food security. The
project is implemented by GIZ in 7 Asian countries, including India. GIZ in collaboration with MoHUA, NIUA, NITI Aayog and ICLEISA provides advisory services and feasibility studies for infrastructure projects concentrating on innovative cross sectorial
solutions to enable a sustainable economy in the cities. Moreover the nexus approach is embedded in the global agenda
focusing on Sustainable Development Goals (SDGs) and the Climate agreement. Cross sectional infrastructure projects also
consider the framework and conditional support to implementation of SDG. As we know, the global agenda can be achieved only
if the cities are capable of achieving a key role.
Hope this workshop followed by the training of trainers will help in up-scaling the approaches that can be used to provide a
small contribution to the goal of sustainable development within the framework of global agenda. This approach and its
cooperation is not a onetime goal but a starting point to provide inter-institutional cooperation to support the programs of
Ministry of Housing and Urban Affairs, NIUA and NITI Aayog.

Welcome Remarks: Ms. Ruth Erlbeck, Project Director, GIZ Urban Nexus
Ms. Ruth Erlbeck acknowledged the support of Ministry of Housing and Urban Affairs (MoHUA), National Institute of Urban
Affairs (NIUA) and ICLEI-SA for organizing the training workshop. She appreciated the efforts of NIUA and ICLEI for organizing the
training and ensuring good response. She further mentioned that the workshop will provide a hands-on approach to work on
concrete problems and develop concrete and innovative solutions. Design thinking is a new format to promote more creativity in
work. This is not a onetime event, but a starting point for intensified collaboration of MoHUA, NIUA and other partners to work
on context of urban solutions.

Key Note Speech: Shri. Durga Shankar Mishra, IAS, Secretary, Ministry of Housing and Urban Affairs
The Secretary thanked GIZ for supporting the program. He mentioned that it was good that Nexus which is basically convergence
is already happening in 7 countries in South Asia, and India is the 7th to join, which is a very auspicious number.
The Secretary focused on urbanization which is a very fast phenomenon. The North and the West World has been already
urbanized and the South is fast urbanizing. In India, the population was 37 Crores people in year 2011; which is projected by
2030 to be around 60 Crores and by 2050 around 80 Crores. The size of urban India will be double by 2050 which is just 30 years
away.

Urbanization is the engine of growth, which is critical for a country to prosper and cater to the requirement of the people. All
economic activities are concentrated in urban areas. Presently, urban areas contribute more than 65% to the GDP of the country
and by 2050 it will be more than 80%. People move to urban areas for better quality of life and prosperity, but ultimately tend to
struggle a lot for basic needs including housing, jobs etc. With the rapid pace of development, if the basic needs of people
moving to urban areas are not catered to, then it will become a liability to the Nation in near future. If proper facilitation is
provided, people will perform better and the improved efficiency of people will contribute significantly to the development of
the Nation that will result in prosperity of the country. Therefore, there is a need for a conducive environment for the citizens.
The need for improved urban development was first identified in 2004-2005 when the Jawaharlal Nehru National Urban
Renewal Mission was developed, where INR 40,000 Crores was released over a period of 10 years for urban transformation of
the country. Understanding the need of the hour and acknowledging the challenges associated with such kind of an incremental
growth, the Honorable Prime Minister of India released multiple programs including Swachh Bharat Mission, Housing for All etc.
He had a vision of rapid transformation, which India is experiencing now. Under the Housing for All, commendable work has
been done. After validation, it was found that there is a need of at least 1 Crore houses. Out of which 54 lakh houses are already
sanctioned, 8 lakhs houses have been delivered and 30 lakhs have already been grounded (construction started). State of the art
technology is used for implementing the same. We are set on target and will achieve the aim by year 2022.
For employing the rural people migrating to urban areas, the National Urban Livelihood Mission (NULM) has been introduced to
build their skill thereby providing them with an enabling environment. All the three major programs are implemented all across
the country but under the Atal Mission for Rejuvenation and Urban Transformation (AMRUT) which is the fourth major program,
500 cities which comprise of nearly 65% of urban population is being provided with infrastructure development. The massive
program of nearly INR 78,000 Crore budget and projects worth INR 72,000 Crores is focused on improved water supply and
sewer development. We aim for 100% coverage of water supply by March 2020. Presently, the existing sewer systems cover
only around 32%, hence there is focus on extending it to at least 64%. The mission also focuses on major reforms like accessible
parks in every city, reforms in governance, management system, energy saving, online building construction permits etc.
Changing all water pumps to energy efficient pumps and changing all street lights to LED lights is one of the components under
the Mission.
Smart Cities are creating examples on what the country will look like in the near future. The country had unplanned
development in most of urban areas till now. The smart cities will showcase how a planned development through retrofitting
and redevelopment will look like. 100 cities have been already selected and the activities adopted in the smart cities is a
reflection of the aspirations of the people. 1.5 Crore people were consulted for preparing the Smart City Plans. Projects worth
INR 60000 Crores have already been initiated while projects worth INR 7000 Crores are already completed.
All the programs are implemented at rapid pace. This is considered as a big opportunity to cater to dreams of the citizens rather
than a challenge. The programs will result in higher GDP. Moving ahead, the Honorable Prime Minister of India has asked to
focus on the 5Es i.e Ease of living, Employment, Entertainment, Economy and Energy. Efficiency and sustainability is required in
every activity and we acknowledge that urban nexus is required to build it. All the programs need to be converged for improved
efficacy. Some of it is already happening in a big way, for example while constructing houses under ‘Housing for All’ the people
who got training under ‘National Urban Livelihood Mission’ are employed. The concept of ‘Rani Mistri’ in Jharkhand is a good
example of women empowerment and creating livelihood for local women who not only construct houses but also induce
aesthetics. Under the Swachh Bharat Mission, large number of women from Self-Help Groups (SHGs) are trained to be source
segregators, which help them earn a decent income every month, helping them earn a decent life.
Under the nexus of the programs, citizens are getting housing, employment and better sanitation thereby resulting in better
living conditions. The growing generations are provided with proper environment to prosper and support the country to grow.
This is the kind of Nexus that is required. NEXUS improves efficiency, reduces wastage and increases sustainability. Presently, all

the work which is undertaken in ‘silos’ should be rather done together for enhanced development of the country. The Ministry
of Housing and Ministry of Urban Development was made one single entity keeping in mind this concept.
Hope that the next two days of engagement will be a great learning process for all participants. The diversity in the gathering
shows the excitement and commitment towards the development of the country. Hope that the two days of program is highly
rewarding to everyone and the participants become multipliers of knowledge across the nation. The participants should learn
about the concept of circular economy from the German experts. We should analyze and discuss ways to apply circular
economy to build and transform the nation. All of us, together, can build a developed India, the country that serves to the
requirement of the people. All of us should realize our potential and pass on the knowledge that is gained from here.

Vote of thanks: Ms. Soumya Chaturvedula, Deputy Director, ICLEI South Asia
Ms. Soumya Chaturvedula thanked everyone for sharing their valuable time. Special thanks to Honorable Secretary for attending
even though the parliament is in session. It will be assured that the concept of Urban Nexus will be taken forward and this is just
a starting point.
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The actual situation seems to be dim, but apparently
there is no valid reason
Can we make it bright? How??

Bright may not be enough, it has to be sustainable on a
long term basis so that the spread of capital cost is
spread thinner
Indicators to judge: technical, managerial, sociopolitical and financial
Our focus here – urban areas



Solid Waste Management Rules, 2016



C&D Waste Management Rules, 2016



Plastics Waste Management Rules, 2016



Biomedical Waste Management Rules, 2016



E- Waste Management Rules, 2016



Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016.

The following aspects need to be looked into:
 On-site and off-site human waste disposal, sewage /
faecal sludge
 Drainage (underground and surface drains)
 Municipal solid waste (organic, paper, plastics,
rubber, glass, metals etc.)
 Construction and demolition waste (C&D waste)
 Biomedical waste
 e-waste
 Animal waste (domestic, dairy, stray and zoo animals)
 Disposal of carcasses
 Hazardous waste from automobile and other
workshops and petty industries, repair shops
 Scientific management of existing and old dumpsites
(closure)













Planning – it is like the foundation and structure of a
building
Long term interactive planning (with different
stakeholders) – extent of decentralized and
centralized systems – solid waste and waste water
Planning capability
Institutional capacity building
Advocacy and public awareness generation (IEC)
Selection of appropriate technology (proven and
affordable under given circumstances). But this does
not mean thwarting new technologies – pilot route
Land use plan – including for decentralized system
MIS based continuous monitoring
Digitization and e-governance








Planning and designing are the most crucial aspects for
effective solution and long term sustainability
It is always desirable to go for interactive planning within
the framework of the applicable rules and guidelines of
the land
This means the SWM Rules 2016, C&D Waste
Management Rules 2016, Biomedical WM Rules and the
e-Waste Mgt Rules
Two crucial aspects for interactive planning – (a)
segregation at source and (b) type of processing:
decentralized, centralized or mixed









Accordingly, sites need to be arranged – for both
centralized and / or decentralized facilities
Please work out the possibilities in detail without any bias
In fact we have already missed the bus in terms of land
use planning
SWM Rules 2016 has stipulated segregation at source
into 3 components – biodegradable or ‘wet’, nonbiodegradable or ‘dry’ and domestic hazardous
The ULB has to make provision for collection and
transportation as well as processing and disposal
accordingly – not an easy task








One should always look at life cycle cost for comparing
alternatives
The planning should be in terms of the whole concession
period and not just commissioning of the facility
This means provision for major and minor repairs and
replacements, technology change, market shift etc. have
to be made at the stage of preparing bid documents
In the interest of the city, the ULB should strictly mandate
these provisions
Processing facility should be designed in a manner that
the product complies with the applicable standards








Processing of municipal solid waste is crucial for
reducing land requirement.
Obviously, the better the processing, the lesser
would be the requirement of land for disposal of
process rejects, which can not be used otherwise.
With appropriate processing, 70-90% land at the
sanitary landfill footprint can be saved.
With 3’R’ intervention, the situation can improve
further
However, such interventions are not as simple as it
looks, e.g., R&D and industry intervention needed
for packaging





Processing facilities / technologies used in India
for MSW:
- Composting
- Vermicomposting
- Biomethanation (biogas plant)
- Preparation of RDF / pellets and
- Mass burn
Checkered history of success and failure for
composting and biomethanation

Courtesy IEISL

Opportunities in the sector






Projections for requirement of construction
materials indicate a gap of 85000 million tons for
infrastructure projects including highways
This gap is expected to increase with passage of
time
At the same time there are many court orders
restraining mining activity for stone and river
sand









Recycling of C&D waste is one effective way of
partially mitigating this situation
However, in most of the developing economies,
there is inadequate prevailing practice including
India
Fortunately rules for management of C&D waste
has been notified last year in India
BIS has modified IS 383 to accommodate
recycled C&D waste





Some premier institutes in our country have
carried out studies to understand the nature of
C&D waste and its utilization in various
construction activities such as building, road
construction and other infrastructure.
Notable amongst them are – Central Road
Research Institute (CRRI), New Delhi, IL&FS
Environmental Management and Services Ltd.
New Delhi, Central Building Research Institute
(CBRI), National Council for Cement and
Building Materials (NCCBM).



To my knowledge, so far there are only four
commercially operating plants in India
1.

Collaboration of Municipal Corporation of Delhi and
IL&FS Environmental Infrastructure & Services Ltd.
(500 TPD expanded to 2000 TPD), started yr. 2009

1.

IL&FS Environment and EDMC at Shastri Park, New
Delhi, 500 TPD capacity, yr 2015

2.

NBCC Redevelopment site at East Kidwai Nagar, New
Delhi – in situ brick making, started yr. 2014

3.

Collaboration of Municipal Corporation of Ahmedabad
and Amdavad Enviro Projects Ltd. (300 TPD), started
yr. 2014



Collaboration of Municipal Corporation of Delhi and
IL&FS Environmental Infrastructure & Services Ltd.



Objective: to demonstrate the possibility and potential
of scientifically managed storage, collection,
transportation and processing / recycling of C&D
waste.



Set up on PPP basis – design, develop and finance,
operate and maintain for 10 years. Commissioned in
December 2009.



7 acre land at Burari (Jahangirpuri).



The material is passed through a grizzly



Larger pieces broken either with a JCB or tractor
operated rock breaker



The mixed material passed through a jaw crusher to
reduce size



Fed into wet processor



Washed material size graded into different fractions



Crushed and size-graded products:
• GSB
• Brick pozzolana
• Recycled concrete / stone / tile aggregate of different

sizes
• Recycled manufactured sand – mix of coarse, medium
and fine


Mixed and moulded products:
•
•
•
•

Ready mix concrete (RMC)
Kerb stones
Paving blocks and tiles
Bricks (solid, hollow)









In collaboration with CRRI, one test strip was
taken up, where GSB was used to widen the road
on both sides
Inside the processing plant, all roads have been
constructed with recycled GSB material
The access road to the plant (150 m length) was
entirely made with recycled C&D waste material
For the past ten years this road has been used to
transport all the raw material coming to the plant
and the road is still in good condition
The Indian Road Congress (IRC) has published a
guideline last year for use of recycled C&D waste
in road works

These would be used for non-structural purposes:
• Kerb stones (normally these do not have load

bearing role).
• Paving blocks and drain covers (pedestrian areas

and gardens).
• Cold moulded bricks (for non load bearing

structures such as, wall between RCC columns,
small to medium height fencing walls, partition
walls without additional load etc.).

• Manufactured sand (4.75 mm to 75 µ size) – for

non-structural purposes.

• GSB (granular sub base) upto 65mm size for road

work. For rural roads upto 30% replacement can
be done even for base course.

• Recycled concrete aggregate can be used in all

grades of PCC for non-structural use.

• Recycled aggregates (coarse as well as fine) can

be used 100% for lean concrete (less than M15
grade).









As mentioned earlier, C&D Waste Mgt. Rules have
been notified.
BIS has revised the IS 383 code, including
processed C&D waste products
Indian Road Congress published guideline for use
of processed C&D waste for road works (2017)
Indian Concrete Institute, ‘Recycling, Use and
Management of C&D Wastes’ (2015)
Saving of natural resources can be significant
Sustained awareness generation and strict
implementation of regulation essential
• for prevention of littering
• for proper storage at source and
• safe use of recycled C&D waste products

Ghazipur dumpsite, Delhi > 14 million tons, 29 hectare





The issue of dumping of municipal solid waste, its
associated problems and challenges and the need for
further research and detailed deliberation need
serious consideration.
However, in view of the dimension and urgency of the
problem, the following may be considered for the near
future:

• A thorough investigation of the hydro-geological and other
environmental indicators and sensitivity of the area should be
carried out
• well-structured plan of remediation, which may include slope
stabilization, capping as per the landfill capping norms,
peripheral drainage, extraction and utilization / flaring of
landfill gas etc. depending upon the situation.

• In case the site is likely to be used for the next five or

more years, a comprehensive plan has to be
prepared for using the remaining portion as a
properly designed sanitary landfill as stipulated in
MSW Rule, before starting any work.
• In case the old dumpsite is no longer being used, a

similar study should be carried out as mentioned
above and a proper remediation plan executed on
similar lines.





Leachate profiling should be done taking into account
the quality of garbage dumped (as per available
records), characteristics of the material from analysis of
bore-log data, extent and pattern of rain-fall etc.
Projected time frame should be calculated by when
leachate would be expected to be reduced in strength
and volume to an extent that it would no longer be
considered a threat to the environment, particularly,
ground water pollution.
Detailed planning would be done based on this data
regarding meticulous leachate treatment till such time.

•





In case there is a plan to excavate the old waste and use the
same after screening / and any other processing, extensive
analysis of the material should be carried out to preclude
any contaminants which might jeopardize its utilization for
the purpose contemplated.
Our earlier plans worked out to about 30% recovery of
materials for different utilizations. However, the work carried
out at CRRI and supported by NHAI gives hope of much
higher percentage of utilization, so that the need for
landfilling of the residual waste in SLF would be much less.

However, we need actual field scale pilot to understand
requirement of any remediation of the cleared land, because
the land may be toxic for further use before doing
necessary treatment. The cost of any such treatment
requirement needs to be considered for working out costbenefit and taking an informed decision.

Approximately 2.34 million tons of waste
upto an average height of 26 m was lying at the site.

Courtesy - IEISL

Gorai Dumping Ground –after Scientific Closure (courtesy IEISL)

AMBIENT AIR QUALITY
ASSESSMENT & CHALLENGES

Dr M.P.George ,Scientist
Delhi Pollution Control Committee

Ambient Air Quality –Media’s Perspective

Public Perception




A few years ago, an American journalist stationed
in Delhi wrote a farewell piece saying that he was
leaving Delhi because the air pollution monitors in
the US embassy showed that staying in the Capital
would put his children’s health at risk.
There was an outburst of nationalistic outrage that
the embassy was probably exaggerating the
problem.





Delhi air will never be safe because of its
geographical disadvantage
Public perception was “contrary to
scientific information”.

Ambient Air Monitoring




Ambient air monitoring is the systematic, long-term
assessment of pollutant levels by measuring the
quantity and types of certain pollutants in the
surrounding, outdoor air.
Ambient air monitoring is an integral part of an
effective air quality management system.

AMBIENT AIR QUALITY MONITORING IN DELHI



Total Continuous Ambient Air Quality Monitoring Stations
in Delhi – 41
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MAJOR SOURCES OF AIR POLLUTION IN DELHI
As per the study conducted by IIT Kanpur in 2015, the major sources of air pollution
in Delhi are:

Vehicular pollution



Road Re-suspension dust



Dust generated due to construction and demolition activities



Burning of dry leaves/garbage etc.



Trans-state movement of pollutants specially due to burning of
crop residue in neighboring states of Punjab, Haryana and UP



Industrial sources/Thermal Power stations.

S O U RC E A P P O RT I O N M E N T S T U DY
Year Average

Parameters

Industrial
Stack

Vehicles

Road Dust

Others

PM₁₀

10%

9%

56%

25%

PM₂.₅

11%

20%

38%

31%

NOₓ

52%

36%

0%

12%

S O U RC E A P P O RT I O N M E N T
Summer

Pollutants

Coal and
Flyash

Road Dust

Biomass
Burning

Secondary
particles

MSW
burning

Vehicles

Construction
Material

PM₁₀

38%

27%

7%

10%

8%

6%

4%

PM₂.₅

26%

27%

12%

15%

7%

9%

3%

•

Due to arid conditions and greater wind velocity- Flyash and Road Dust biggest contributor

•

Secondary particles high-Vehicular Pollution and Thermal Power are main source

•

Contribution of biomass burning is still high

S O U RC E A P P O RT I O N M E N T
Winter
Pollutants

Secondary Vehicles
particles
(Power
plants+Ind
ustries+Ge
n Sets)

Biomass
Burning

MSW
Burning

Soil and
Road Dust

Coal and
Flyash

Construction
Material

•

Secondary Particles – NOₓ (greater load) and SOₓ from Thermal Powers + Industries in Delhi + DG
sets + Vehicles contribute to over 25%

•

Control over Vehicular Pollution is of prime importance

•

Parali ( stubble) burning causes one fourth of the load

PM₁₀
•

25%
20%
17% terms
9%doesn’t decline
14% much 12%
Pollution
due to road
dust in absolute

3%

Challenges









Meeting National Ambient air quality standard
Meeting World Health Organization Guidelines for
Ambient air quality
Seeing a blue sky!
Proposing of effective, pragmatic and preventive
(rather than combative)strategies
Making accessible scientific data which is capable
of analysis by common man

Why to Assess Air Quality










Reasons to collect such data include to:
assess the extent of pollution;
provide air pollution data to the general public in a timely
manner;
support implementation of air quality goals or standards;
evaluate the effectiveness of emissions control strategies;
provide information on air quality trends;
provide data for the evaluation of air quality models; and
support research (e.g., long-term studies of the health
effects of air pollution).

How to Measure




There are different methods to measure any given
pollutant. A developer of a monitoring strategy
should examine the options to determine which
methods are most appropriate, taking into account
the main uses of the data, initial investment costs for
equipment, operating costs, reliability of systems,
and ease of operation.
Systems are needed to ensure that data are of
acceptable quality, to record and store the data,
and to analyze the data and present results.

Challenges & Limitation







Ideal Site
Instrumentation
Quality Control and Quality assurance
Data Validation
Data analysis

Where To Measure








The locations for monitoring stations depend on the
purpose of the monitoring.
Most air quality monitoring networks are designed to
support human health objectives, and monitoring
stations are established in population centres.
They may be near busy roads, in city centres, or at
locations of particular concern (e.g., a school, hospital,
particular emissions sources).
Monitoring stations also may be established to
determine background pollution levels, away from
urban areas and emissions sources.

Data Quality


Systems are needed to ensure that data are of
acceptable quality, to record and store the data,
and to analyze the data and present results.

 Thanks

Housing for All : Analysing Major
Challenges
Integrated Resource Management in Asian Cities: Urban Nexus

Debolina Kundu
National Institute of Urban Affairs
31st July 2018

Urban Housing Shortage
• As per Technical Group on Urban
Housing Shortage
- Shortage is 18.78 million in 2012,
4
%

- 80 percent contributed by congestion

EWS

• More than 95% shortage is for
EWS/LIG houses
– EWS (10.55 million )
– LIG (7.44 million )
– MIG and above (0.82 million)

40
%

56
%

LIG
MIG &
higher

6
6

Urban Housing Shortage
• Factors of Shortage are
–
–
–
–

3%

5%

Congestion (14.99 million)
Obsolescence (2.27 million)
Katcha Houses (0.99 million)
Homeless Households (0.53 million)

12%

80%

Katcha

Obsolescent

Congested houses

Homeless
6
7

Housing Shortage - Statewise

Stylized Facts on the Housing Sector
• 11 million vacant housing as per Census 2011
• High vacancy rate of BSUP houses (distant from the city)
• USD2 trillion investment is possibly required to achieve the
vision
• 78 per cent of investment in housing gets added to the GDP
• 1.7-2.0 lakh hectare land is likely required to meet urban
housing need
• 30-35 per cent of housing cost consist of fees and taxes
• 70 per cent of the urban housing need is in the affordable
segment
•

Source: MGI

Measures taken by GoI to boost
housing
• Union Budget 2017-18 announced a number of
measures to boost housing
– granting infrastructure status to affordable housing;
– increasing the time for project completion to
affordable housing promoters from earlier three years
to five years;
– revision of the qualifying criteria for affordable
housing from saleable area to the carpet area;
– announcement of a new CLSS for the MIG
– refinancing facility by National Housing Bank (NHB) for
individual loans for the affordable housing segment

Challenges of Housing in India
• Housing shortage
• Lack of access to home finance for low-income
groups
• Non availability of developed land and ineffective
land management
• Inadequate fiscal incentives in low income housing
• Lack of participation by private sector
• Lengthy approval process

Challenges of Housing Finance
• Housing finance mechanism in India caters to mostly the
middle and high income groups
• Accessing formal housing finance is difficult for low income
and EWS
• A large portion of the demand arising from this section of
the population belongs to unorganised/ informal sector
• Most of the finance institutions do not cater to this
segment of population due to
– irregular income in the informal sector
– Inability to provide the requisite information and mortgage in the
manner required by the financial institutions

Why Private Sector Engagement is weak?
•
•
•
•
•
•
•

Slow urban development
Unplanned growth of urban regions
Lengthy and complex approval process
Lack of adequate funding sources
High cost of development
Low FAR/FSI
Density norms, ground coverage, parking
provision, etc. are not separately defined for
affordable housing (especially EWS housing)
• Cost overrun and project delays

Towns Reporting Slums
India : Census 2011
• Out of 4,041 Statutory Towns in
Census 2011 Slums reported
from 2,543 Towns (63%)

Slum & Non-Slum Households
– India 2011
Indicator

Number of
households
(in lakh)

Total (Urban)

789

Slum

137

Non-Slum

652

Number of households (in %)
Slum

17.4

Non-Slum

82.6

Households by Type of Census Houses –
India
HHs (in %)

Type

Urban

Slum

Permanent

84.3

77.7

Semi-permanent

11.6

16.0

Temporary

3.2

5.3

Any other

0.9

1.0

Semi permanent and temporary are more in slums

Slum and Non-slum Households by Type of Structure

Notified slum
Household Structure

Non-notified slum

Squatter settlement

Other areas

All Households

2002

2012

2002

2012

2002

2012

2002

2012

2002

2012

Katcha house

4.6

1.6

13.1

7.7

7.7

9.4

2.8

1.1

3.2

1.4

Pucca house

83.5

92.2

65.7

80.1

78.0

62.5

88.9

94.4

87.7

93.6

Semi-pucca house

11.9

6.2

21.2

12.2

14.3

28.2

8.3

4.5

9.0

5.0

Total

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Source: Unit Level Data of NSS, Household Amenities, Schedule 1.2, 58th Round (2002), and 69th Round (2012).

•

The share of pucca houses registered an increase for all urban, notified
and non-notified slums

•

For squatters the share of semi-pucca and kutcha registered an increase
with a corresponding decline of pucca houses

Slum and Non-slum Households by Household Structure
across Size Class of Urban Areas
Cities/towns with Less than 1 millon Population
Notified slum

Household Structure
Katcha
Pucca
Semi-pucca
Total

Non-notified slum

Squatter settlement

Other Areas

All Households

2002

2012

2002

2012

2002

2012

2002

2012

2002

2012

8.2
72.2
19.7
100.0

2.9
86.8
10.3
100.0

20.8
51.9
27.3
100.0

11.4
71.6
16.9
100.0

9.7
74.5
15.8
100.0

8.7
45.6
45.7
100.0

3.4
86.2
10.4
100.0

1.4
92.3
6.3
100.0

4.0
84.7
11.3
100.0

1.8
91.2
7.0
100.0

0.5
98.4
1.1
100.0

1.2
95.7
3.2
100.0

0.6
98.1
1.3
100.0

Cities with More than 1 millon Population

Katcha
Pucca
Semi-pucca
Total

1.0
94.9
4.1
100.0

0.1
98.6
1.4
100.0

6.1
78.1
15.8
100.0

2.5
91.6
5.9
100.0

0.4
91.1
8.5
100.0

10.4
89.6
0.0
100.0

0.8
97.2
2.0
100.0

Source: Unit Level Data of NSS, Household Amenities, Schedule 1.2, 58th Round (2002), and 69th Round (2012)

The share of pucca household is higher in million plus cities in
both slum and non-slum areas

Slum and Non-slum Households by Tenurial Status of Dwelling Unit

Tenurial
Status

Notified slum

Non-notified slum

Squatter settlement

Other areas

All Households

2002

2012

2002

2012

2002

2012

2002

2012

2002

2012

Owned

65.4

59.5

69.5

53.4

57.9

39.1

59.2

61.7

59.9

61.2

Hired

29.6

32.7

24.5

30.1

32.2

35.3

35.5

35.9

34.7

35.4

others

5.0

7.8

6.0

16.5

9.8

25.6

5.3

2.5

5.3

3.4

Total

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Source: Unit Level Data of NSS, Household Amenities, Schedule 1.2, 58th Round (2002), and 69th Round (2012)

•

Share of owned houses increased in non-slum and all
urban

•

Reversal of pattern in slum areas, with the maximum
decline in squatters

Pradhan Mantri Awas Yojana – Housing for All


Housing for All 2022 - pucca house with water
connection, toilet facilities, electricity supply



Mission has the following programme verticals:


Slum rehabilitation of slum dwellers with
participation of private developers using land as a
resource



Promotion of affordable housing for weaker
section through credit linked subsidy



Affordable Housing in Partnership with public &
private sectors



Subsidy for beneficiary-led individual house
construction

Coverage/Duration/Method of Implementation

Coverage

Duration

Method of
Implementation

- All the Statutory towns in the country.
- The Planning area as notified with respect to Statutory
Town and which surrounds the concerned municipal
area

From 2015 – 2022

Will be implemented as:
□ Centrally Sponsored Scheme (CSS)
□ CLSS as Central sector scheme

Interlinkage of PMAY with other Missions
 Smart City Mission :

In-situ
Development

1 lakh + State
Contribution

Credit- Linked
Subsidy

6.5% Subsidy on
6 lakh
2.2 LAKH

Funding models

Financial Support

Affordable Housing
In Partnership
(AHP)

1.5 lakh + State
Contribution

Individual Led
Construction

1.5 lakh + State
Contribution

Help in implementing
affordable housing and to
enable additional funding
support under smart city
mission

Mission Highlights
• States/UTs may decide a cut off date for eligibility of beneficiary needs to
be resident of that urban area.
• Beneficiary: A family comprising husband, wife and unmarried children.

•

Beneficiary should not have any pucca house anywhere in India.

• EWS category defined as a family with income upto Rs. 3 lakh and LIG
from Rs. 3-6 lakh.
• Size of EWS house - 30 Sq M., States to have flexibility but Central
assistance fixed
• Project approval at state level.
• House constructed should be in the name of female head or in the joint
name of male head and wife.

• Aadhaar Card/Bank Account Number/PAN Number (if available)
required from beneficiary or a certificate of house ownership from
Revenue Authority of beneficiary’s native district.
Slide
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Overall Progress (as on July, 2018)
• MoA Signed (35 States/UTs) except Lakshdweep
• SLNA Established (35 States/UTs)
• State Level Sanctioning-cum-Monitoring
(SLSMC) Formed (35 States/UTs)
• 4318 Cities Selected of 35 States/UTs)

Overall Progress (as on July, 2018)

PMAY : Financial Progress (as on July, 2018)
States

No of
Project

Total
Central
Central
Investment Assistance Assistance
(Rs Crore) Sanctioned Released
(%)
(%)

States

No of
Project

Total
Central
Central
Investment Assistance Assistanc
(Rs Crore) Sanctioned Released
(%)
(%)

Andhra Pradesh
Bihar

335
253

44,590.47
6,743.84

25
34

31
37

Uttar Pradesh 1,358
Uttrakhand 120

17,066.93
1,172.39

39
33

31
63

Chhattisgarh
Goa

731
10

7,875.31
32.01

32
13

31
79

8,858.96
346.92

36
42

50
53

Gujarat

332

20,379.18

21

62

West Bengal 239
Arunachal
28
Pradesh
Assam
169

2,172.53

49

32

Haryana

454

22,020.79

16

8

Manipur

24

681.77

58

40

Himachal Pradesh 101
Jammu & Kashmir 91
Jharkhand
330

418.46
741.39
10,598.76

35
31
24

39
31
39

Meghalaya
Mizoram
Nagaland

8
32
31

34.70
618.29
635.05

35
74
62

45
17
22

Karnataka

20,089.12

30

39

Sikkim

11

13.64

57

17

Kerala
348
Madhya Pradesh 709

2,923.16
28,769.53

47
26

30
47

Tripura
A&N Island

44
3

2,165.15
53.96

56
17

39
3

Maharashtra
Orissa

196
254

32,848.66
3,643.50

22
40

27
34

Chandigarh
D&N Haveli

2

16.78
174.85

11
32

100
57

Punjab

400

1,576.75

43

27

Daman & Diu 6

34.06

36

44

Rajasthan

266

8,135.89

29

24

Delhi

-

665.67

12

100

TamilNadu
Telangana

2,035
246

21,021.80
14,592.28

36
20

33
44

Puducherry
Total

17
405.70
10,371 282,118.24

35
28

34
35

1,188

PMAY : Physical Progress (as on July, 2018)
States

Houses
Houses
Houses
Sanctioned grounded for Completed
(%)
construction
(%)

States

Houses
Houses
Houses
Sanctione grounded for Comple
d
construction ted
(%)
(%)

Andhra Pradesh

742,832

81.2

0.1

Telangana

193,271

77.4

0.1

Bihar

145,052

53.0

0.1

Uttar Pradesh

430,668

41.2

0.1

Chhattisgarh
Goa

168,787
216

33.7
72.2

0.1
0.7

Uttrakhand
West Bengal

19,995
25,08,69

40.9
51.9

0.2
0.3

Gujarat
273,086
Haryana
227,616
Himachal Pradesh 8,338

73.9
3.8
37.5

0.4
0.0
0.1

Arunachal Pradesh
Assam
Manipur

6,093
70,980
26,488

91.2
22.7
19.3

0.0
0.0
0.0

Jammu & Kashmir 14,648

36.9

0.1

Meghalaya

792

Jharkhand

169,527

53.5

0.2

Mizoram

29,850

6.8

0.0

Karnataka

385,645

47.4

0.1

Nagaland

24,335

21.0

0.0

Kerala
Madhya Pradesh

88,706
488,782

55.1
79.3

0.1
0.2

Sikkim
Tripura

518
78,894

15.4
80.6

0.0
0.1

Maharashtra

509,594

30.2

0.2

A&N Island

609

0.0

0.0

Orissa

90,527

64.3

0.1

D&N Haveli

3,344

64.3

0.2

Punjab
Rajasthan

47,096
149,123

40.6
48.1

0.1
0.2

Daman & Diu
Puducherry

757
9,445

70.3
41.7

0.2
0.1

TamilNadu

493,372

68.9

0.2

Grand Total

5,110,821

56.7

0.2

0.7

Progress of the Mission
(as on July, 2018)

• 10,371 projects involving construction of 51
lakhs houses
• Total investment is around Rs 282 billion
• Work is progressing in 29 lakhs houses (57%)
• Only 8 lakhs houses have been built (0.16%)
• Tamil Nadu has the highest number of projects
sanctioned (2035) followed by U.P (1358)

Progress of the Mission
(as on July, 2018)

• In terms of housing units that are underconstruction,
– Andhra Pradesh (6 lakhs), M.P. (3.87 lakhs) and Tamil
Nadu (3.39 lakhs) are far ahead in terms of houses
that are currently in construction

• In terms of project approvals
– Tamil Nadu and U.P are leading
– Tamil Nadu has received approvals for 2035 projects
, U.P. received approvals for 1358 projects

Comparison of Features of ISHUP, RRY and CLSS

Comparison of Key Features of
ISHUP, RRY, CLSS for EWS/LIG and CLSS for MIG

Credit Linked Subsidy Scheme - CLSS
• Criteria

Credit Linked Subsidy Scheme - CLSS
• CLSS is a central sector scheme implemented through primary lending
institutions

• Other three verticals are centrally sponsored schemes (CSS) implemented by
state government agencies/ULBs/authorities
• Credit linked subsidy is credited upfront by PLIs to the loan account of the
beneficiary
• Central assistance provided per household is the highest under the CLSS (Rs.
2.2 lakh) as compared with other verticals (1 lakh for “in situ” slum
redevelopment and 1.5 lakh for the remaining two)
• CLSS is demand driven with maximum scope for the household to choose
the design and structure of the house
• The role of the state governments/ULBs is limited to being a facilitator,
verifying sanctioning of land and other documents

Credit Linked Subsidy Scheme - CLSS
• Total budget estimate allocation of the PMAY-HFA(U) was Rs.
50.75 billion in 2016–17, which has been increased to Rs.60.43
billion in 2017–18
• Almost the entire increase in the budget estimate allocation of
Rs.10 billion (Rs.1,000 crore) was proposed for the CLSS for the
MIG
• The NHB would refinance individual housing loans of about
Rs.200 billion in 2017–18
• As per October 2017, Rs.1,292 crore has been released by the
NHB and HUDCO in 64,752 home loan accounts since its
inception in the CLSS

Beneficiary-led individual house
construction -BLC
• Under BLC vertical eligible family belonging to the EWS category
can get central assistance for individual house construction or
enhancement upto of `1.5 lakh
• This too is partly a demand side intervention that focuses on
incremental housing for the poor families
• It, however, has its own limitations
– the key requirement of a household to possess a formal land title
– Processes of beneficiary selection,
– fitting into the framework of a city-level plan, the housing-for-all plan
of action and its priorities,
– approval of various agencies at the city and state level,
– scrutiny through Socio-Economic and Caste Census (SECC) for ensuring
beneficiary’s eligibility

Challenges
•
•
•
•
•

Budgetary allocations
Targeting the poor
Possession of land
Access to bank credit
Data

Thank you

Da Nang, Vietnam
Waste water to Energy, Urban Agriculture, Solid waste Management

Cooperation with:
GIZ / Innovative Waste Water Management/Vietnam, CDIA PS,
WB, Bilfinger Water Technologies (Aqseptence), Fraunhofer IGB, IAO

Tanjung Pinang, Indonesia
Waste water to Energy, Water-recycling, Solid waste management

Cooperation with:
Aqseptence, Wehrle Umwelt GmbH, Envirothama

Nakhonratchasima (Korat), Thailand
Water Supply, Energy Efficiency

Cooperation with:
Korat Municipality Water Supply Department and KSB Pumps

Nakhonratchasima (Korat), Thailand
Waste Water Treatment, Energy Efficiency, Land Use, Renewable Energy
AS 1

AS 2

AS 3

P1
43.700m2 44.000m2
44.380m2

44.500m2

41.180m2 40.800m2

62.150m2
P 2.1 P 2.2

I1

59.820m2
66.350m2
I2

I3

Cooperation with:
Korat Municipality Water Supply Department and FiW, Aachen

Project Summary: MYT® process for Onnut Solid Waste Transfer Center

Fuels (RDF 1)
Minerals
Metals
Residual Materials

Mixed Waste
800 t/d

Pre-treatment
System
Step 1

HEAT

Fuels (RDF 2)

Biological Step
BIODAMP®
Step 2

OdorTreatment
Unit

Clean Air

Anaerobic
Digestion
System

Biogas

Co-Generator

Step 3

Wastewater
Treatment
System

Water
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Clay brick production in India

According to the World Health Organization,
Delhi is currently ranked as the city with the
worst air pollution in the world.

8/23/2018
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Sources of Air Pollution in Delhi-NCR
The Environment Pollution (Prevention and
Control) Authority (EPCA) has identified brick
kilns running on old, polluting technology is one of
the major sources of air pollution in Delhi-NCR*.
*AIR POLLUTION REPORT CARD 2017-18
February 28, 2018
rises from brick kiln chimneys on the outskirts of Delhi
3,200 brick kilns of Uttar Pradesh,Smoke
Haryana
face closure

Photo: Altaf Qadri

Under the Graded Response Action Plan, notified
by the Union environment ministry, only brick kilns
that have adopted the zig-zag technology can
operate after June 30
Hindustan Times, New Delhi, Jun 23, 2018

The measures to combat air pollution show a mono-sectoral approach and fall short for a
comprehensive solution to the complex problem
8/23/2018
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India suffering worst water crisis in its history
June 25, 2018*

*National Institute for Transforming India (NITI Aayog) in IWA Publishing
8/23/2018
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India suffering worst water crisis in its history
June 25, 2018
A nationally unprecedented water crisis threatens the lives of millions in India, according
to the National Institute for Transforming India (NITI Aayog) think tank:
•

around 600 million people suffer under high to extreme water stress, and

•

two hundred thousand die every year due to inadequate access to safe water

•

about three-fourth of the households in the country do not have drinking water at their
premise

•

nearly 70% of water being contaminated
•

•

Highest risk states in the north account for 20 to 30 percent of India’s agricultural output
struggle with declining groundwater levels
•

•

India is placed at 120th amongst 122 countries in the water quality index.

This poses a food security risk as well as water scarcity

Water scarcity may also account for a 6 per cent loss in India's gross domestic
product, and severely affect food security as 80 per cent of water is used in agriculture.

8/23/2018
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Groundwater levels are declining across India.
Of the 4,000 wells captured showing statistically
significant trends, 54 percent dropped over the
past seven years, with 16 percent declining by
more than 1 meter (3.2 feet) per year.

The Indian government
subsidizes the farmers’
electric pumps and places no
limits on the volumes of
groundwater they extract,
creating a widespread pattern
of excessive water use and
strained electrical grids.
8/23/2018
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The map illustrates competition between
companies, farms and people for surface
water in rivers, lakes, streams, and shallow
groundwater.

Red and dark-red areas are
highly or extremely highly
stressed, meaning that more
than 40 percent of the
annually available surface
water is used every year.
8/23/2018
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Construction Sector in India, “every drop counts”
•

Building construction industry is one sector which consumes a substantially high amount of
water every year.

•

A technical note of Brick Industries' Association mentions water requirement as 20-30% of
clay amount, which is amounts to 300 Liters/m3 of brick raw material (clay)

•

Water consumed in pre construction stage is generally sourced from ground water leading
to further water scarcity.

For every 1 m2 of wall construction, an
average of 350 liters of water is consumed
Generally the maximum water use happens
during:
•
•

Preparation of sand, cement mortar
Curing of walls before and after plastering

8/23/2018
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Trade-offs with regard to land use &
water withdrawals/available supply

Competition between
companies, farms and people
for surface water in rivers,
lakes, streams, and shallow
groundwater.
Almost 600 million people are
at higher risk of surface-water
supply disruptions.

Legend
Major wheat producing states*
Major rice producing states
states*
Large scale brick production**
production**
Water
stress extremely high,
>80%
withdrawals/available supply***

* farmer.gov.in
** ecobrick.in
***world resouces institute

Brick production in Delhi-NCR

• India is the second-largest brick producer in the world, (200 billion bricks per year, 13% of global production)
• 65 per cent of these bricks are produced in the Indo-Gangetic plains, which have one of
the world’s most fertile alluvial plains*.
• There are currently around 2,080 brick kilns in Delhi-National Capital Region (NCR), with
about 700 in the three districts of Ghaziabad, Gautam Budh Nagar and Hapur.
• The sector consumes around 35-40 million tons of coal per year.
• The brick industry is considered the industry of the poor, employing around 10 - 23 million
people directly and indirectly.

* Dr. Vinish Kumar Kathuria of IIT-Mumbai, study conducted in Thrivallur district of Tamil Nadu in 2004
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Brick production in India
•

Even today, traditional techniques are
used to produce bricks, and the process
involves the use of inefficient methods and
manual labor.

•

The manufacturing process of bricks is
dependent on seasons as the process of
drying and firing are still carried out under
open air.

•

The building construction in India is expected
to grow at a rate of 6.6 percent from 2005 –
2030

•

Over the coming years, the demand for
building materials will also rise
exponentially.
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Brick production in India

Perforated/ hollow Clay Blocks (Porotherm Smart Bricks) are designed to provide better
efficiency, durability, ease of use and other benefits that aid in cost-effective wall construction.
Vertically Perforated load bearing brick is
designed for cost effective, safe and green
construction practices.
This wall solution helps to save on steel and
concrete expenditures as it allows buildings
to be constructed without RCC frame
structures*.
Ideal for up to Ground + 3 floors.

*In R.C.C. framed structure, whole load supported on beams & slabs is transferred through columns to footings.
In load bearing structure, whole load supported and transferred by masonry wall.
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Brick production in India
Vertically Perforated load bearing bricks (HP 200) produced in Bangalore/Karnataka, India,
are:
•

Big in size (230x 110x 75mm) equal to 8.46 traditional bricks (approx ) bricks
• Les mortar – less water consumption
• Less joints – more stability
• Faster construction

•

Light weight (60% less in weight)
• Ease of handling & transportation
• Saves labour
• Less dead load – savings in steel & concrete

•

Precision on brick size and surface
• Savings on mortar
• Line and level plaster surface

•

Low U Values – 1.0 W/m2K
• Better thermal insulation – less energy loss through walls
• Savings on energy consumption
• Comfortable inside temperature
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Since many bricks can be
reused after the earthquake, it
turns out that the weakest part of
a wall are the mortar layers
Less joints = Higher stability =
Longer lifetime
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Bigger formats and special shape bricks:
• Less joints in the walls
• Less mortar
• Less cement
• Less water
• Less sand
• Less labor force
• Quicker construction period
• Higher stability
• Higher earthquake resistance
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Brick production in India,
“every drop counts”
Taking into account that “every drop counts” the
Indian construction industry introduces the
POROTHERM DRYFIX.SYSTEM.
It is a dry mortar or super glue that removes the
need of wet mortar and drastically reduces the
requirement of water for any wall
construction:
• infill masonry
• or partition walls
• as well as external walls.
The system also eliminates the need for
curing, thus further leading to water savings.
Considering the volume of construction in urban
areas, saving water in construction can give a
huge relief to water conservation.
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Made out of clay, combined with advanced technical features, bricks are
apt for new Construction Technology Systems (Pre-fabrication),
e.g. slab construction
•
•
•
•
•
•

Reduced mechanization on the construction site
No formwork for slab construction needed
Simple, quick and economical construction method
Reduced proportion of concrete and reinforcement
Optimized fire und sound protection
Simplified electrical installation
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If we want to solve the individual problems such as air pollution, water
scarcity and increasing land scarcity, we must try to understand their
relationships in order to find a common solution that satisfies all
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Wienerberger India Factory
The Kunigal production facility, 70 kms from Bangalore, is Wienerberger’s first
Asian manufacturing unit amongst currently 204 plants across 30 countries.
This fully automated, state-of-the-art facility manufactures Porotherm Smart
bricks.

Thank you!
"We can not solve
problems
with the same level of
thinking
that created them”
Albert Einstein

23.08.2018

Exhibition: Best practice examples
showing exemplary solutions of the
Nexus approach

Integrated Resource Management in Asian Cities:

Political Partner:
• United Nations Economic and Social Commission for Asia and
Pacific
Implementation Partner:
• Local Governments for Sustainability
South Asia (ICLEI – SA)
South East Asia (ICLEI – SEA)
Time Frame:
• 1st Phase 2013 – 2015
• 2nd Phase 2016 – 2019
Objective:
• Nexus concepts are being increasingly taken into account in
selected Asian cities and by relevant stakeholders.

Introduction

The Nexus approach highlights the interdependencies
between achieving water, energy and food security for
human well-being, e. g. basics services and economic
development, while ensuring ecologically sustainable use of
globally essential resources.
It is based on an understanding of the synergies and
regulated negotiation of fair trade-offs between competing
uses of water, land and energy-related resources.

The Nexus approach is a fundamental shift, from a pure
sectoral approach to solutions that embrace a cross-sectoral,
coherent and integrated perspective. It challenges existing
structures, policies and procedures at global, regional and
(sub) national levels.
The three "supply securities" water, energy and food
depend on ecosystems and on each other. The three
resources land, water and energy are part of this ecosystem
and must be used and protected in a balanced manner.

Introduction
Circular Economy
A circular economy is an alternative to a traditional linear
economy (take, make, use, dispose) in which we keep
resources in use as long as possible, extract the maximum
value from them whilst in use, then recover and regenerate
products and materials at the end of each service life.

The circular economy includes
products, infrastructure, equipment and services,
and applies to every industry sector.
It includes 'technical' resources (metals, minerals, fossil
resources) and 'biological' resources (food, fibers, timber, etc.).
The circular economy advocates a shift from fossil fuels to the
use of renewable energy and emphasizes the role of diversity
as a characteristic of resilient and sustainable systems.

Best Practices:
Nagpur, India

Advanced Smart City Concept
• Waste water treatment (100.000m3/d) plant treating waste
water up to tertiary level for cooling of towers of coal fired
power plant 17 km away
• Coal fired treatment plant has secure water supply and
does not compete with demand for drinking water from
lakes and dams
• Complete private investment of U$ 40 million, on PPP basis

• Digestion of sludge for biogas production, transformation into
compressed gas as green fuel for fleet of 51 trucks or used
for own plant and fed into the grid
• Residues used as fertilizer by farmers
• A law in India requests industrial plants in a vicinity of 50
km of waste water treatment plants to use treated waste
water instead of fresh or ground water
• Introduction of 24x7 for the whole city water supply to
reduce water and energy consumption and improve living
conditions

Best Practices:
Nature Based Solutions (NBS)

WATER
REUSE

Greywater treatment for local reuse and
recreational purposes
Rainwater harvesting, treatment and storage
Polishing of secondary treated wastewater for reuse

NUTRIENT
RECOVERY

Nature based solutions (NBS) as pre-treatment
for fertigation
Biomass production from secondary sludge,
digestate or primary sludge

ENERGY
PRODUCTIO
N

Anaerobic reactor + NBS as polishing stage
NBS as biomass production plots
Greywater collection and heat recovery +
constructed wetland (CW) for greywater treatment

ECOSYSTE
M
SERVICES

Multi pupose CWs for rainwater storage,
recreation and wetland ecosystems following the
sustainable urban drainage
Re-adaptation of ornamental green areas of
ecosystem services (green roofs, green walls,
parks, permaculture productive areas)

Creating a Water Value Chain

Best Practices:
Bangkok, Thailand
Solid Waste
Management Concept
Waste to Energy

• With MYT ® the maximum energy and raw material
extraction from household waste is possible.
• Cost-effective, without negative environmental effects.

• MYT ® is an economical, reliable and low-emission system.
• Profit with the innovative and intensively tested process:
• 97% recyclables - water, minerals, metals, fuels and
biogas.

Best Practices:
Addis Ababa, Ethiopia
Grand Housing Program

• The objective of Low-cost housing is to enable low-income
urban dwellers - with special attention to female-headed
households - to acquire homes of their own in order to
improve their living conditions
• Financially viable and technically sound replicable housing
solutions should be elaborated and implemented at
municipal level in collaboration with the private sector
• The diversification of the construction sector is a key factor for a
sustainable dissemination of cost-efficient building technologies
• Construction sector as motor for economic development
Managing the 4 M

Manpower
Money

Materials
Machinery

Best Practices:
Addis Ababa, Ethiopia
Grand Housing Program

• Dissemination of cost-efficient and environmentally friendly
building technologies.
• Planning and implementation of land- and cost-saving
attractive new urban pilot-settlements.
• Organisation and involvement of the beneficiaries in the
housing provision process.

Integrated Approach
•
•
•
•
•

Employment generation (labour intensive)
MSE promotion/specialization
Capacity building for unskilled labourers
Technology transfer (pre-fabricated construction elements)
Environmentally friendly approach

Impact:
• 250.000 new apartments erected, improved living
conditions for marginalized people
• boosting economy, new building systems approved by
Cabinet for all buildings built with public funds
• extension to other urban centres

Best Practices:
Naga City, Philippines
Climate Change Resilient Pilot
Low-Cost Housing (CCRPH)
Climate Change Resilience:
The CCRPH withstands Climate Change hazards, typhoons
and flooding as well as earthquakes.
The occupants find safe shelter in the building during abovementioned disasters.
Green Building:
Due to resource efficient technologies during construction and
operation, the burden on the environment and CO2 emissions
are reduced. Hence also maintenance and operation costs are
reduced and the durability of the building is considerably
increased (a minimum of 50 years).
CCRPH second greenest building in the Philippines!
Dissemination of technology via training institutes in
collaboration with municipalities.

Best Practices:
Vacuum Sewer Collection System
Why Vacuum Sewerage Systems?
• Vacuum sewerage systems have the least environmental
impact and the lowest carbon footprint of any municipal
sewerage system;
• Vacuum sewerage systems are collecting waste-water by
vacuum means, thereby minimizing:
• Risks to the Environment
• Odour, Diseases, Contamination
• Energy & Water Use
Vacuum sewer system

Gravity sewer system

Grey water
recycling

Advantages of vacuum
systems for investors
and operators:
• Shallow & small trenches
• No manholes & lift
stations
• Only one central
vacuum station instead
of many lift stations
• Speed of construction
is greatly increased
• Greatly reduced
construction costs
• Flexible pipeline
construction
• Easy to lay pipelines
around obstacles
The decision which sewage
collection system to use also
determines the degree of
energy production from the
wastewater and the reuse of
grey water as service water.

Black water
to energy

