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The way we manage or think of wastes has implications on quality of life, health, and natural ecosystem
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Direct exposure of children to emission from open burning Source: http://crunkish.com/top-10-pollution-causes/
Source: Annepu, 2011, Sustainable Solid Waste Management in India.

Source: http://lwww.thehindu.com/news/cities/Delhi/article236710.ece



People living in a place 20 times above safe level of lead,
arsenic, nitrogen.....

Source: ADB (2004)
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Many children waste pickers at the highly polluted
dumping site...

Health risks of informal waste pickers: hospital waste (HIV), jagged metal (tetanus) , smoke (PCBs),
lead (neural damage), violence (knife cuts), adult behaviour (premature drinking), stress, skin, gastric,
respiratory problems




Conventional Waste Management and Consequences

Health risks for informal sector workers, local communltles I|V|ng
near dumpsites, etc.

How serious is the health risks of waste
pickers, who most often operate
without any protective measures?

hospital waste (HIV)

* jagged metal (tetanus)

« smoke (PCBs)

* lead (neural damage)

* violence (knife cuts)

e adult behaviour (premature drinking)
o stress

» skin, gastric, respiratory problems

Waste dumps potentially serve as breeding
ground for Malaria, thus having implications in
achieving MDGs.

Source: Adapted from ILO (2009), presented at the Inaugural Meeting of the Regional 3R Forum in Asia in November 2009 in Tokyo.




Contamination of ground water — a source of drinking water

Highly contaminated
leachate seeps

fa untreated into
28 groundwater,

. a source of
drinking water....

Water availability is an
emerging issue in many
countries and some are
already heading towards
water stress, but water
quality deterioration
because of industrial
discharges and municipal
sewage, agrochemicals will

S eon oS me ol S heeav sl further accelerate the
3 iy Al B Lgs issue!




Selected World Trends on Human activities

- Degradation of water resources

By the year 2025, as much as two-thirds of the world population may be subject

to moderate to high water stress.

' ?gﬁ +Damage to riparian
Multisyear droughts ecosystems due to
in USA and southern flood protection
Canada along Elbe river
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Land subsidence
and land slides in

Huanghe river
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run dry due to
precipitation
decrease and
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+Health problems
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Mexico City =
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Water supply affected by dry season in (bGia R
shrinking glaciers in Andes Benin

Area of Lake
Chad declining

Flood disasters in
Bangladesh (more
than 70% of the

country inundated

Damage to aquatic

north-east Brazil

Water supply reduced by erosion
and sedimentation in reservoirs in

in 1998)

ecosystems due to
decreased streamflow
and increased salinity

Water stress indicator: withdrawal to availability ratio

no stress low stress mid stress high stress very high stress

0 0.1 0.2 04 0.8

% No/low stress and per capita water
availability <1,700m>/yr

in Murray-Darling basin

Water withdrawal: water used for irrigation,
livestock, domestic and industrial purposes (2000)

Water availability: average annual water
availability based on the 30-year period 1861-90

SPurce: Water Stress Map generated by World Meteorological Organization 2008 ba§§d on data available at Alcamo et al. (2003)



Plastics in Coastal and Marine Environment

© Brehen/UNEP/Still Pictures

Source of photos: UNEP,
http://www.unep.org/regionalseas/marinelitter/publications/gallery/default.asp

Source: http://surfingindia.net/



Diversification of wastes

Composition of waste becomes more complicated as the
economically & industrially grow...

Low income countries Middle income countries High income countries
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Figure 2: Composition of MSW by national income

Source: Chalmin and Gaillochet (2009) and averaged
Source: UNEP, 2011, Towards a Green Economy: Pathways to Sustainable
Development and Poverty Eradication.

 New emerging waste streams such as e-waste, and industrial wastes
(including hazardous waste construction and demolition waste, end-of-

life vehicles, healthcare waste, etc.) further compound the pressure to the
local environment



Can Indian cities gradually transform into a resource efficient economy

and zero waste society?

1. One-way Economy

Natural Environment / Ecosystem

Somarces MOE

3. Closed Loop Economy

§
| Waste

/Wast Treatment

Recycle Minimal

Disposal

Minimal
Extraction

Matural Environment / Ecosystem

Sawroe: NDE

2. More resource efficient economy

Reduce
Unnecessary .
Froduction Industrial

W

Extraction Disposal Disposal

Matural Environment / Ecosystem

Zounces ADE

one way economy -> a little effort is made to reduce the amount of
materials consumed in production and hence the wastes are
produced. Also little effort is made to reuse or recycle those wastes
which mainly go for landfill.

greater resource efficiency -> by reducing consumption and waste
of materials, and by reusing and recycling by products. By
implementing measures on both the production and consumption
sides, countries may be able to reduce (per unit of product) both the
guantity of the resource extraction stream and the quantity and
environmental impact of the residual materials flow that ultimately
reaches disposal sites.

closed-loop economy -> nearly all outputs either become inputs to
other manufacturing processes or are returned to natural systems as
benign emissions rather than as pollutants, e.g, a closed-cycle
processing plant takes in freshwater and does not discharge any
liquid effluents. Rather, the water is constantly recycled and possibly
utilized in the final product itself



Economic growth in India 1990-2008
... at the sacrifice of natural capital

Percentage change in per capita wealth for India

— Base year =195( e GDP per capita
grew by 120%

i between 1990 and

2008 in India, while

the Inclusive

Wealth Index

increased by mere

9%.
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e Natural capital (i.e.,
ecological assets)
declined by 31%
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= Produced capital = Natural capital = Indusive Wealth Index* period.
Human capital =% GDP * Inclusee Wealth Index i additonally adusted for two additonal
oormponents when plotted: carbon damages and oil capital qains

-50

Note: Inclusive wealth consists of three main components: human, manufactured,
and natural capital.

Source: http://lwww.planetunderpressure2012.net/pdf/policy_green_economy.pdf



3Rs offer an environmentally friendly alternatives for moving towards zero waste

society and to deal with impact of growing wastes on human health, economy and

natural ecosystem
First: Reduction
Reduce waste, by-products, etc.

Production
(Manufacturing, Distribution, etc.)

Natural Resources
Input

Second: Reuse
Use items repeatedly.

Third: Material Recycling
Recycle items which cannot
be reused as raw materials.

7 Consumption

Discarding

Fourth: Thermal Recycling
Recover heat from items which
have no alternatives but
incineration and which cannot
be recycled materially.

Treatment

(Recycling, Incineration, etc.) Fifth: Proper Disposal

Dispose of items which cannot
be used by any means.

(Source: Adapted from MoE-Japan)

Landfill disposal




Zero Waste => 3Rs => Nothing is waste => Zero land filling

=> transforming current over-consuming cities to zero waste
cities is challenging, but visionary

m Zero waste is along-term vision that ultimately envisages a thriving society that
exists within nature’s resource constraints and its ability to assimilate waste.
(Chair's Summary of the CSD19 Intersessional Conference on Building Partnerships for
Moving Towards Zero Waste, 16-18 February 2011, Tokyo, Japan)

m Zero Waste could represent a goal that is ethical, economical, efficient and
visionary, to guide people in changing their lifestyles and practices to emulate
sustainable natural cycles, where all discarded materials are designed to become
resources for others to use.

(Zero Waste International Alliance; http://zwia.org/)

m Zero waste is an approach that involves reducing consumption, minimising waste,
maximising recycling and composting, and ensuring that products and materials
are designed to use less resources and made to be reused, recycled or
biodegradable. Nature is the best Zero Waste model. There is no waste in nature
and by-products produced become resources for others or are assimilated
harmlessly back to the surroundings.

(Zero Waste Singapore; http://www.zerowastesg.com/zero-waste/)

m Zero Waste is complete waste free society, not just transferring the problem from one
place to another (Multi-stakeholders Consultation on Zero Waste Road Map for
Ahmedabad/India, 18 April 2012).



Political will as key to guide a city towards Zero Waste

Examples of Zero Waste initiatives in the world:

m “Towards Zero Waste by 2020” — Western Australia

m “Getting there! The Road to Zero Waste” — Strategies for Sustainable
Communities (New Zealand)

m “Zero Waste Declaration” — Kamikatsu Town, Japan
m “Zero Waste Strategic Plan” — City of Oakland, USA

m “A Road Map to Maximize Waste Diversion in London” — City of
London, UK

m “Towards Zero Waste 2020 - A Waste Strategy for Bath & North East
Somerset 2005-2010” — Bath and North East Somerset, UK

m “Vision Stockholm 2030 — transforming Stockholm into a resource-
efficient region

m Road Map for Zero Waste Ahmedabad — 2013-2031



In a zero waste strategy, existing cities need to be

re-engineered to become more sustainable and
resilient

A sustainable city is a city where achievements in social,
economic, and physical development are made to last. A
sustainable city has a lasting supply of the natural
resources on which its development depends (using them
only at a level of sustainable yield). A sustainable city
maintains a lasting security from environmental hazards
which may threaten development achievements (allowing
only for acceptable risk).

UN Habitat, (United Nations Human Settlements
Programme)



In a zero waste strategy, existing cities need to be re-engineered to

become more sustainable and resilient

Resilience is the capacity and ability of a community to withstand stress, survive, adapt, bounce back from a
crisis or disaster and rapidly move on. Resilience needs to be understood as the societal benefit of collective
efforts to build collective capacity and the ability to withstand stress (ICLEI, 2011).

“Cities need to build resilience, not only to climate impacts but to all kind of potential shocks and
crises” - Konrad Otto-Zimmermann, ICLEI Secretary General and Congress Chair, Resilient Cities 2012

Climate change mitigation and adaptation should not be treated as two separate goals. Planning
priority should be given to measures that contribute to both, such as improvement of wastewater
treatment systems, green spaces, building standards, and public facilities - 3" Global Forum on Urban
Resilience and Adaptation, May’2012

Local governments should apply local economic instruments such as charges and taxes for emitters and polluters
(carbon, waste water, solid waste, property taxes for vulnerable locations) and subsidies and tax incentives for
developments contributing to financing resilience. Private investment, fostered through developments that increase
resilience, will be crucial to fund all necessary investment in adaptation. Public Private Partnerships (PPP) should be
used from the inception stages of a project, to ensure it is feasible and profitable - 3rd Global Forum on Urban
Resilience and Adaptation, May’2012

Resilience, in turn, increases the attractiveness and competitiveness of cities for investment by businesses through -
lower costs for public services (transportation, energy, waste management, clean water supply, etc.), lower risk of
disruption to business, lower long-term insurance costs, job creation in a range of low-to-high skilled occupations —
Adapted from 3rd Global Forum on Urban Resilience and Adaptation, May’2012



Often role of land use planning in climate mitigation,

pollution control, and resource efficiency is not understood

Land use change result from a complex of situation-specific interaction among a
large number of factors operating at different spatial and temporal scales (Lambin
et. al. 2001/2003), where as land use efficiency is the amount of land required to
produce a unit of product or services.

In the context of delivering zero waste city, using land more efficiently involves
using smaller areas of land to produce the same product or services such as -

» Waste hauling distance and efficient resource circulation
«Selection/sitting of land fill sites with minimum impact to local ecosystem
Urban mining for extraction/recovery of precious rare earths & metals
«Community based composting for sustainable agriculture
sIndustry-industry cooperation (industrial symbiosis)

sInter-municipal cooperation

«Community based waste-to-energy

Transforming end-of life land fill to recreational parks



Compact city and waste hauling distance and efficient resource
circulation
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== Photo by JKT-c, Wikipedia ———————

Nagoya Station in Japan, one of the world's
largest train station by floor area (446,000
m?) and highest station building (245m )

Curitiba, Brazil has long provided a global model for successful integration of
transportation and land use planning, with a focus on environmental preservation

As cities urbanize more and more, garbage collection/ storing / processing/ recycling
and disposal costs will continue to rise. Daily waste collection/storing/recycling facilities
in close proximity, and reasonable hauling distance for land-filling would not only put the

community at low risk to higher rates in the future, but would also make the whole waste
operation energy efficient (reduced GHG emission) and environment friendly .



Land-filling and incineration is not zero waste!

*Over reliance on conventional type waste management such as landfills and
Incineration is not sustainable
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Source: Fukuoka University and Fukuoka City Government

No landfills are 100% perfect in terms of preventing GHG emission and leachate control (landfills
are major source of methane (CH4), a powerful GHG, and land costs are getting very high). .

In appropriate interventions can cause rapid modifications in land cover, landscape, and local
ecosystem, degradation of freshwater resources and loss of land productivity.



Boras City, Sweden — Phasing out of landfilling

Landfill reduction in Boras, From 1992

presented at

1000 ton

RIO + 20

)
S I A I AN L

=

Today -

Mohammad.Taherzadeh@hb.se

Landfilling
Recycling
Biological treatment

Incineration

~0 %
27 %
30 %
43 %

Wev.wasterecovery.se
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Landfill mining and urban mining contributes to land use

efficiency

Landfill mining recovers valuable recyclable materials, a
combustible fraction, soil, and landfill space. The
combustible fraction is useful for the generation of power.

Landfill mining is also useful for countries where land is
scare for new landfill sites.

Landfill space can be reclaimed by the extraction of
biodegradable waste and other substances then refilled
with wastes which can not be recycled.

Urban mining prevents e-waste going into land fills for
extraction/recovery of precious rare earths & metals



r resource recovery and recycling business while saving natura
sources and virgin war materials

Example of rare earths & metals that could be recovered from a mobile phone

ferrite

Nd

Ag, Pd, Ti, Ba, Pb, Ni, Zr
Fe,Ag, Ni, Cu, Zn,Pb
Cu

In, Sn

Cu, Ni,Au
Cu, SiO2, (Br)

Pb, Sn

Si, Cu, Ni

Ta, Ag, Mn
Au,Ag, Cu, Si
Sb

Ag

Au

Fe, Ni, Cr, Au

Source: http://www.coden.jp/rare-metal/use.html,
DOWA Eco-System Co., Ltd.

Gold 0.028
Silver 0.189
Copper 13.71
Palladium 0.014

Source:
http://www.rieti.go.jp/jp/events/bbl/05060701.html

With growing consumption, new models of
mobile phones and lap top computers with
shorter and shorter life cycles, and only few
countries controlling much of the world’s
supply of the rare earths and metals, urban
mining provides excellent opportunity to
recover the hidden value in e-waste dumped
in land fills or incinerated.



Kitakyushu Eco-town — A Compact city ideal for hosting industry,
business and research facilities together in a symbiosis mode

Kitakyushu Eco-Town Project
(Largest recycling society model in Japan)

The first “Eco-Town” project in Japan for building a recycling society has contributed to
environmental preservation and industrial development.

N N, S,
- R

Experimental study area Comprehensive Environmental Complex;
Hibiki Recvclina Park

Outline: Research facilities: 16; Business facilities: 29
Project achievement: Environmental preservation and economic development

Environment: Reduction of environmental load, resource saving and energy saving
Economic: Invested amount: approx. 66 billion yen (City: Nation, etc.: Private = 1:2:7)
No. of persons employed: approx. 1,300 (including part time workers)
Visitors for inspection: approx. 1 million (1998 — Oct. 2011)
Key factors: strong leadership of local government, strong participation of private sector
(recycling industries), strong involvement of local community backed up by strong atid
comprehensive national legislative framework for Sound Material Cycle Society

Courtesy of: Kitakyushu-City, Presented at the Fourth 3R Conference for Asian Local Governments, 30-31 January 2012, Tokyo,
Japan



Kitakyushu City, Japan — Industrial symbiosis

Kitakyushu Eco-Town know-how (2)

£ 3. Achieving zero emissions B |/ 4. Transfer of existing companies g
Preparation of Hibiki Recycling Park

(1) Mutual cooperation among companies in Eco-Town
Promoting mutual cooperation through the utilization of residues

e e s The city government prepares the ground and leases land to

companies long-term, with the aim of supporting SMEs

Eﬂkyushu Eco-Town entering the environmental field.

(1) Automobile Recycling Zone

Transferring the automobile dismantiers scattered in the urban area to
this zone in a group to establish a cooperative association (Kitakyushu
EY Cooperative Association) to develop more appropriate (satisfying
envircnmental standards) and efficient recycling businesses

[Measures to encourage transfers]

- Offering land (Setting up 20-year regular lease for business use)

- Renewal of business license (Waste Management and Public
Cleansing Act)

- Use of national subsidies (Japan Small and Medium Enterprise

Corporation) for constructing buildings

(2) Frontier Zone
Developing diverse recycling businesses by local SMEs and venture
companies through the use of creative and pioneering technologies and
(2) Preparation of core complex ideas

facilities

[Specific businesses]
Preparing the core complex | ¢ - Cooking oil recycling: Kyushu and Yamaguchi Qil and Fat Cooperative
facilities for melting final residues Association
from plants and recycling the melt - Recycling washing soluions and organic sclvents, and plastic
(slag, etc.); and generating Eglgaﬁm fiar wlmﬁ Tﬁkﬁrr:g Kgﬂﬁn Cé:z.. Ltli o Lt
ic power wi - paper recycling: Mishinihon Paper Recycle Co., Lid.
mﬁd prmfi;'r?]g :::cﬁmraéed - Waste can recycling: Kitakyushu Akikan Recycle Stafion

the companies in the Eco-Town
B < {U

<

Courtesy of: Kitakyushu-City, Presented at the Fourth 3R Conference for Asian Local Governments, 30-31 January 2012,
Tokyo, Japan



Community based composting — a win-win solution for climate

change, land use efficiency, and sustainable agriculture

Experience CDM Project in Dhaka
Waste management efforts can be

linked with local and national initiatives
for climate change, such as the CDM.

The case of Dhaka showed key issues
to scale up organic waste
management and measures to
promote private sector investment in Methane Emission CDM project
composting, including a decentralized
approach of composting using PPP
and carbon financing.

Baseline Situation

No Methane Emission

City
Authorities
Collecting

Waste

Registered Composting

Existing Practice: Project with UNFCCC

land filling of waste

The project is recycling organic vegetable waste and instead of
disposing in landfill, it is converted Into compost.



Dhaka City, Bangladesh

Large Scale Decentralized Compost Plant
Located in Bulta

Collection Route of
Vegetable Waste
from Kawran Bazar
to Compost Plant

Plant layout
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Decentralized Community Based Composting in Bangladesh — An ideal
model of multi-stakeholders partnership
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Pr, .
_/e [ ] [ ]
Hary, L/ -
s, m’es’fn S
“ay ”é"CDMGOt
....,....
“*2p  COMPOST PLANT

Project Approval Joint Venture WCC-
................* WWR’FMO’Hightide

Till 2012 attracted 25
Million Euro Foreign

Direct Investment as
carbon finance

PUBLIC

BOI-Board of Investment; DCC-Dhaka City Corporation

PRIVATE
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eDirect Collection from Vegetable markets
¢ Waste Collected from Households

ePaying CBOs/NGOs/Municipality for waste
delivery

ePromoting source separation and community
participation

¢ Engagement of informal Sector

COMMUNITY

-



Land use efficiency is an important influencing factor in designing an
inclusive waste management system and infrastructure in a zero
waste city

Waste Recycling &
Composting Facility

Wastewater Manufacturing
Treatment Plant ' Sector

Methane

Consumer
Products

Community

Electric Power Plant

Concept of process integration can be extended
beyond waste management to include integration
of other types of community support services, of
which waste management itself could be one key
component




@ Road Map for Zero Waste Ahmedabad

- A Visionary Document to Guide Ahmedabad towards becoming
I P I_ A a ‘Resource Efficient and Zero Waste City’ by 2031

Core objectives

(i) introduce and implement necessary policies and strategies

(ii) sensitize citizens, businesses and industries in Ahmedabad
to work together towards achieving a zero waste society.

Process

Multi-stakeholder Consultation Meetings (April 2012)

-including local and state government officials, research and
educational institutions, NGOs, business and industries, community

organization, etc. ROAD MAP EOR

‘ ZERO WASTE
AHMEDABAD
Multi-stakeholder Consultation on Pre-final draft (Apr. 2012) R —————

Official launch at the VG 2013 Seminar on Zero Waste — A
Vision for 215t Century Cities, 12 January 2013, 14:30-17:00, : :
Mahatma Mandir, Gandhinagar, SR-3 &) ——— En




Partnership is key to expand waste management services of local

authorities that lack resources, institutional capacity, and
technological know-how...

m  Partnerships offer alternatives in which governments and private companies assume
co-responsibility and co-ownership for the delivery of solid waste management D ¢
services. Waste disposal is expensive — financially and in lost resources (substantial
inputs of labour, material, energy, land resources for land filling, etc.)

m Partnerships combine the advantages of the private sector (dynamism, access to
financial resources and latest technologies, managerial efficiency, and entrepreneurial
spirit, etc.) with social concerns and responsibility of the public sector (public health
and better life, environmental awareness, local knowledge and job creation, etc.).

m Partnerships (PPP) are indispensable for creating and financing adaptation measures
towards resilient cities which in turn are more attractive for private investments.

m  Partnerships provide win-win solutions both for the public utilities and private
sector—if duly supported by appropriate policy frameworks. Such partnerships could
lead to savings in municipal budgets where waste management usually consumes a
large portion. The private sector, on the other hand, may use this opportunity to
convert waste into environmentally friendly products and energy that could also serve
as income generating opportunities.

Shifting the roles of municipalities from being a ‘service provider’ to ‘facilitator
of service’, by focusing its activity on planning and management, while a
private company takes up the actual day-to-day operation.



Each stakeholder can play very important role in promoting

zero waste

National Develop policies, programs, and institutions, innovative financing for resource efficiency / 3R infrastructures
(eco-towns, eco-industrial parks, R&D facilities (Environment, 3Rs, Nano-Technology, IT, Biotechnology etc.),
create conducive policy framework to encourage PPPs, capacity building programs/facilities for SMEs,
awareness programme for citizens, green procurement, develop and institute EPR system, foster triangular
cooperation (government-private/industry-R&D/Universities) for, circular economic approach, green growth,
technology transfer, information clearing house, etc.

Government

Local Government Integrate resource efficiency in urban development policy and strategy (energy, transport, water, industry),
innovative financing for resource efficient infrastructure (eco-towns, eco-industrial parks, R&D facilities, etc.),
realize PPPs, awareness programs for citizens, green procurement

Private / Industry Develop strategies to commercialize 3Rs, Environmental performance reporting, R&D (3R technologies, green
products, waste recycling, waste exchange, green purchasing, PPP, in-house capacity building programs, CSR,

Sector

Banks / Financial Investment/loan schemes for eco-town projects and green industries

institutions

Scientific and Provide back up for science based policy making at government level, develop dedicated R&D projects on
resource efficiency/3Rs in collaboration with government and business/industry sector, create human

Research : ) e . ) ) —_

) ] resources and experts in the field of resource efficiency/3Rs, look for international collaboration (University-
Institutions / University, University-Multi-national corporation), catalyst for decision makers, technology evaluation.
Universities
Citizens / NGOs Promote green consumerism, community awareness raising on house-hold waste segregation and its

contribution to resource efficiency/3Rs, knowledge dissemination

Source: C.R.C. Mohanty, 2012



Unnited Nations Centre for Regional Du—ef-u-prﬂul.!'

UNCRD @&

IPLA — International Partnership for Expanding Waste
Management Services of Local Authorities

b

IPLA

(You are welcome to join IPLA by registering at - http://www.uncrd.or.jp/env/ipla/index_form.htm )




