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Some Common Characteristics of Smart or Next Generation Cities… 

Safe, resilient, inclusive, and sustainable 

Smart mobility / efficient public transportation system and better 
integration with land use planning for mixed-use development  

Healthy living environment (clean air, clean water, clean land)  

Smart growth / resource efficient economy and society  

Low carbon development path  

Waste (to resource) as an economic industry  

Waste management as a top public health priority  

Strong partnership based approach (PPP, triangular cooperation – Govt, 
Scientific & Research, private) 

Empowered (to better adapt modern technologies, better address 
climate-sustainability nexus, better address freshwater-waste nexus, 
complex human-material dynamics, among others)  

Green jobs and employment 

Good governance & smart institutions  

Strong leadership  

 

Photo source: smartcityexpo.com  
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Shared issues & challenges - urbanization trend and its impacts    

Facts and figures 

Today > 50% of the world population already live in cities & urban areas; expected to be > 70% 
by 2050, with almost all the growth occurring in the developing world.  

 95 per cent of urban expansion in the next four decades will take place in developing world, 
with Asia and African alone contributing > 86%.  

Over next four decades, Africa’s urban population will soar from 414 million to over 1.2 billion 
& Asia from 1.9 billion to 3.3 billion  

Over the next four decades, India will add another 497 million to its urban population, China – 
341 million, Nigeria – 200 million, the US – 103 million, and Indonesia – 92 million 

828 million people live in slums today and the number keeps rising.  

 The world’s cities being engines of economic growth occupy just 2 per cent of the Earth’s 
land, but account for 60-80 per cent of energy consumption, 75 per cent of carbon emissions, 
approximately 70% of global GDP, & consume 70% of all resources, generate 1.3 billion tons of 
solid waste per year (expected to be doubled by 2025).   

New emerging waste streams –e-waste, chemicals/industrial/hazardous, plastics in marine   

 Rapid urbanization coupled with unsustainable consumption and production are exerting 
tremendous pressure on fresh water supplies, sewage, the living environment, public health, and 
overall supply vs demand.  

 

 

Source: UN DESA, 2011 & United Nations, 2012  

http://www.un.org/en/sustainablefuture/cities.shtml#overview Copyright (c) United Nations 2012 

http://www.un.org/en/sustainablefuture/cities.shtml##
http://www.un.org/en/sustainablefuture/cities.shtml##
http://www.un.org/en/sustainablefuture/cities.shtml##


Where should countries/cities be heading to? A root cause to many of the today’s urban problems is lack of integration of  
resource efficiency and 3Rs in overall policy, planning & development… 

1. One-way/conventional Economy  2. More resource efficient economy   

3. Closed Loop Economy   

1. 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.  

2. greater resource efficiency -> by reducing 

consumption and waste of materials, and by reusing 

and recycling waste/byproducts minimize (per unit 

of product or services) – quantity of input raw 

material/energy /water as well as pollution 

/emission/environmental impact of the residual 

materials flow that flow to disposal sites. 

3. closed-loop economy -> nearly all waste/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. 

4 



Macro-Economic/Development Policies Integrating Resource Efficiency and 3Rs 

• Japan: Fundamental Law for Establishing a Sound Material Cycle Society (2001); New Growth Strategy (2010) which places green 
innovations as top of seven strategic areas;  Finance initiatives to build a Low Carbon Society (providing grants, investments, financing, 
interest subsidies for – (i) promotion of Green Buildings, (ii) development of Low Carbon Cities, (iii) bilateral offset Credit Mechanism, and 
(iv) enhancement, commercialization, and R&D of Low Carbon Technologies;  

 

• Republic of Korea: National Strategy and Five Year Plan for Low Carbon and Green growth (2008); Framework Act and Presidential Decree 
on Low Carbon, Green Growth; Green New Deal policy – 2% of GDP investments in Green Growth (2009); Resource Recirculation Policy; 

  

• PR China: Circular Economic Law (2009) led by NDRC-China; Long Term Renewable Energy Development Plan (2007); Chinese Circular 
Economic Law offers a long term plan for transformation that seeks to integrate economic, environmental, and social strategies to achieve 
high resource efficiency as the way of sustaining improvement in quality of life within natural and economic constraints; circular economy is 
now a trillion dollar opportunity  

 

• India: National Solar Mission; National Mission on Enhanced Energy Efficiency;  

 

• Malaysia: National Green Technology Policy (2009); Green Building Index (2009; National Renewable Energy Policy and Action Plan 
(2010);  

 

• Singapore: Green Mark Incentive Scheme for buildings (2005); Water Efficiency Fund (2008);  

 

• Thailand: Alternative Energy Development Plan and Target (2008); Thailand Climate Change Master Plan (2012–2050), etc.    

 



Consequence of one way economy - People living in a place 20 times above safe level of lead, 
arsenic, nitrogen….. 

Source: ADB (2004) 



The CSE survey, released earlier this year, shows that 70-80 
percent of India's wastewater was ending up in its rivers and lakes. 
"We are drowning in our excreta," Sunita Narain, Director of CSE. 

 

Waste-Freshwater Nexus in India – many lifeline rivers are highly degraded… 

 The Energy and Resources Institute in New Delhi has estimated that 
by 2047, waste generation in India's cities will increase five-fold to 
touch 260 million tones per year. 

Source: http://www.theguardian.com/environment/2012/aug/01/india-cities-drown-sewage-waste  

3R Developments in Asia: Informal Resource recovery and recycling 

Swachh Bharat Abhiyaan by Prime Minister Narendra 
Modi: Will citizen do their bit to keep their city clean? 

 Nearly 80 percent of the river's pollution is the 
result of raw sewage. The river receives more 
than three billion liters of waste per day. 

Source: http://knowledge.allianz.com/environment/pollution/?511/saving-waste-the-lives-of-indias-rag-pickers  

 Highly contaminated leachate seeps untreated into 
groundwater, a source of drinking water…. 

• Link between “waste” and “resource” is not well understood /waste is traditionally thought of having no value. 
• Too much emphasis on “downstream” waste management. 
• Limited efforts on “upstream” resource management and waste reduction aspects 

Need for change and attitudes to view “Waste” as “Resource”  

Source: ADB and IGES (2008) 
Source: Article: Make wealth from waste, Satwik Mudgal, New Delhi, Down to Earth Magazine (1-15 Nov. 2014) 

http://www.theguardian.com/environment/2012/aug/01/india-cities-drown-sewage-waste
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By the year 2025, as much as two-thirds of the world population may be subject 
to moderate to high water stress. 

Source: Water Stress Map generated by World Meteorological Organization 2008 based on data available at Alcamo et al. (2003)  Source:  Ｍｏｄａｋ (2010), presented at the Second Meeting of the  

Regional 3R Forum in Asia in October 2010 in Kuala Lumpur, Malaysia. 

 Selected World Trends on Human activities - Degradation of water 

resources 



One way economy - economic growth in India 1990-2008 at the expense 

of its natural capital – a key lesson for future smart cities of India 

• GDP per capita grew by 
120% between 1990 and 
2008 in India, while the 
Inclusive Wealth Index 
increased by mere 9%. 

• Natural capital (i.e., 
ecological assets) declined 
by 31% during the same 
period. 

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

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

Next Generation economies 

needs to be truly resource 

efficient that has lot a do 

with the way we manage 

our waste resources  



First priority : Reduce 

Waste generation control 

 

Second: Reuse 
Reuse the used 

materials repeatedly  

 

Final disposal 

Third: Recycle 
Things, albeit not recyclable, are 
regenerated as resources 

Fifth:  Proper disposal 
When there is no other means of disposal, 
dispose of them in a proper manner. 

Fourth: Heat recovery 
In the case of an unrecyclable waste, for which 
there is no other way of treatment than incineration, 
the heat generated by incineration is recovered for 
power generation and the residual heart thereof is 
used for other purposes 

Treatment 

(recycling, incineration, etc.) 

Input of natural resources 

Consumption/use 

Disposal 

Production 

(manufacture, distribution) Control the input of  
natural resources 

Progressively moving towards a resource efficient economy & society in 
Japan through the Basic Act for Establishing a Sound Material-Cycle Society 

(Source: Courtesy of MoE-Japan) 



Japanese Legal framework for establishing a sound material-cycle (SMC) society 

 

 

 

 

 

 

Waste Management and Public Cleansing Law 
Partially amended in May 2010 

Law for the Promotion of Effective Utilization 
of Resources 

Law for the Promotion of 
Sorted Collection and 
Recycling of Containers 
and Packaging 

Basic Environment Law Basic Environment Plan 

＜ Promotion of recycling ＞ ＜ Proper treatment of waste＞ 

Regulations according to characteristics of individual articles 

Bottles, PET bottles, 
paper or plastic 
containers and 
packages 

Air conditioners, 
refrigerators, freezers, TVs, 
washing machines, drying 
machines 

Green Purchasing Law （The State takes the initiative to promote the procurement of recycled items) 

Timber, concrete, 
asphalt 

Food residues Vehicles 

Law for the Recycling 
of Specified Kinds of 
Home Appliances  

C o n s t r u c t i o n 
M a t e r i a l s 
Recyc l ing  Law 

L a w  f o r  t h e 
R e c y c l i n g  o f 
E n d - o f - L i f e 
V e h i c l e s 

 

 

 

Ensuring material cycle in society 
Reducing consumption of natural resources 
Lowering environmental load 

Basic Act for Establishing a SMC Society 
(Basic Framework Act) 
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①Reduction of waste generation 

②Proper treatment of waste (including recycling) 

③Regulation for establishment of waste treatment facilities 

④Regulation for waste treatment operators 

⑤Establishment of waste treatment standards, etc. 

①Recycling of recycled resources 

②Ingenuity and innovation to create structures and 

use materials to facilitate recycling 

③Labeling for sorted collection 

④Promotion of effective utilization of by-products 

       reduce 
recycle → reuse 
      recycle 

(１Ｒ)  (３Ｒ) 

Fundamental Plan for Establishing a SMC Society 
The fundamentals for other plans designed by the State 

Completely enforced in August 1994 
Completely amended and announced in April 2006 

Completely enforced in January 2001 

Officially announced in March 2003 
Amended in March 2008 

Completely amended and enforced in April 2001 

Completely 
enforced in 
May 2001 

Partially 
amended in 
June2007 

Completely 
enforced in 
April 2001 

 

 

 

Completely 
enforced in 
April 2000 

Partially 
amended in 
June 2006 

 

Completely 
enforced in 
May 2002 

 

 

 

Completely 
enforced in 
January 
2005 

 

 

Completely enforced 
in April 2001 

Law for the promotion 
of the Utilization of 
Recyclable Food 
Resources 

S m a l l  H o m e 
A p p l i a n c e 
Recycling Law 

WEEE 

Enforced in 
April 2013 

 

(Source: Courtesy of MoE-Japan) 



FY 2010 

(Note)  (Note: Water content: 

water contents of wastes 

(sludge, livestock’s waste, 

night soil, waste acid, 

waste alkali) and sludge 

contingently dumped in 

the process of economic 

activities (sludge in 

mining, construction and 

in waterworks as well as 

slag) 

Material Flow in Japan  
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Import 

Import 

Export 

Export 

Imported 
resources 

Imported 
resources 

Domestic  
resources 

Domestic  
resources 

Input of natural 
resources 

Input of 
natural 
resources 

Total 
material 

input 

Total 
material 
input 

Final disposal 

Final 
disposal Water content, etc. Water content, etc. 

Energy consumption 
and industrial 

process emissions 

Energy 
consumption and 
industrial process 

emissions Compost 

Compost 

Waste 
generation  

Waste 
generation  

Food consumption Food consumption 
Natural return Natural return 

Reduction Reduction 

Recycled 
amount 

Recycled 
amount 

Net additions 
to stock 

Net additions to stock 

Imported 
products 

Imported 
products 

(unit = million tons) 

(unit = million tons) 

FY 2000 

 Total material input: 2.138 → 1.611 (billion tons) 
 Final disposal: 56→19 (million tons) 
 Recycled amount: 213→246 (million tons) 

(Source: Courtesy of MoE-Japan) 



Case of Waste management-Mega city – Tokyo    

Source: Adapted from Mr. Motoaki Sakakibara, Waste Management Division Bureau of the Environment Tokyo 
Metropolitan Government 3RS & WASTE MANAGEMENT IN TOKYO 12th November, 2012.  

Reduction of final disposal amount of 

municipal solid waste 

End-of-life recycling law 



A complete inbuilt zero waste system - Biomass Town Concept, Oki Town, 
Japan 
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Case study: Oki town / Fukuoka Pref. (17,500 

inhabitants):  

• Methane fermentation from household garbage. 

• 166,209 kWh for self utilization 

• Production liquid fertilizer: 6000 tons per year 

• Fertilizing 100ha of paddy field 

• Reduction of 44% in house hold waste generation 

• Reduction of 20 million yen in incineration cost 

(Approx. 205,000 US$) per year. 

• generating new green jobs 



Case of Japan city ‘Kawasaki’: Waste management & 3R aspects- ‘Eco-town” (1)  
With the aim of preserving the 
environment in rapidly 
developing nations, Kawasaki 
aims to introduce Japanese 
waste management and 
recycling technologies, which 
effectively turn waste into 
resources or appropriately 
dispose of it. 

Source: http://www.unep.org/ietc  
Source: Solid Waste Management and Recycling Technology of Japan － Toward a Sustainable Society －Ministry of the Environment, Waste 
Management and Recycling Department, Office of Sound Material-Cycle Society, February 2012. 

Simply an ecological town , but a town where economy and 
environment are integrated 

http://www.unep.org/ietc
http://www.unep.org/ietc


Case of Japan city ‘Kawasaki’: Waste management & 3R aspects “Eco-town” (2) 

R.V. Berkel and T. Fujita et. al.； Environmental Science & Technology(2009) 

Quantified material accounting for Symbiosis in Kawasaki 

http://nett21.gec.jp/Ecotowns/data/et_b-kawasaki.html  

(1) Developing local authorities initiatives  
(2) Formulating national government frameworks 
(3)Ensuring industries continued willingness and 
industries’  
(4) Facilitating active participation  
(5) Activating strong will to change the “cost” of 
environment  
(6) Collaborating with academic communities and 
financing institutions  
(7) Incorporating local traditional cultures and values  

Guiding Principles for Building an Eco-Town in Asia 

Source: SABURO KATO, Special Advisor to the Mayor of Kawasaki for International Environmental Policy, President of Research Institute for Environment and Society 

Formation of a Regional Network for Resource Recycling 

http://nett21.gec.jp/Ecotowns/data/et_b-kawasaki.html
http://nett21.gec.jp/Ecotowns/data/et_b-kawasaki.html
http://nett21.gec.jp/Ecotowns/data/et_b-kawasaki.html


Recycling 
containers in the 
apartment complex 
in Seoul, Korea. 

Food waste, lamps, 
and clothing 
Containers in the 
apartment complex 
in Seoul, Korea. 

Case of Waste management-Mega city -  Seoul (1)  

The increase in recycling and the decrease 
in land fill waste have been critical 
improvements due to the unit pricing 
system. 

Source: Lee, S and Pail, H.S.Korean household waste management and recycling,, Building and Environment, 46 (2011), 1159-1166. 

Changes in volumes of MSW from 1990 to 2008 (unit: ton) 



Case of Waste management-Mega city – Seoul (2)  

Municipal waste discarded 
daily in 2011 per capita was 
47% less than that of 1981 

Source: Adapted from Ir Kenny, Study Mission to Seoul On Waste Management, Hong Kong Waste Management Association, 2013.ong 



 410 billion USD (UNEP 2008)*Up to 15 million people, with an economic 
Impact of 100s of millions  

 Informal Waste Collectors (door-to-door), rag pickers who collect waste 
from streets, scavengers who pick waste from dumpsites and informal 
middlemen such as recycling dealers, brokers, wholesalers 

 Typically 1% of the urban population in developing countries involved  in 
informal scavenging 

*Value of informal market not estimated 

Country No. of informal 
waste collectors 

China 10 million 

India Over 1 million 

Brazil Half a million 

Major opportunity for win-win solutions 
through partnership with massive informal 

sector 

• Improve resource recovery and recycling rates 

• Move towards a zero waste society 

• Improve livelihoods of urban poor 

• Improve working conditions, health, safety of informal workers 

•Save and divert municipality money to other useful areas  

•Eliminate illegal engagement of children 

 Source: Modak P. (2011). Synergizing Resource Efficiency with Informal Sector towards Sustainable Waste Management, Building Partnerships for Moving Towards Zero Waste, A Side Event for CSD19 held on 12 May 2011, Tokyo 

As the appetite for consumer goods rises in India, so too does the amount of packaging 
waste, which gives its nascent recycling industry massive scope for growth 

http://www.theguardian.com/avery-dennison-partner-zone/2014/dec/09/india-consumption-environment-consumers-waste-recycling  

Opportunities for India and South Asia (1) – Take benefit of huge informal sector 
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Opportunities (2) - Municipality (Local Authority) to Multilayer Partnership 

Municipality 
Private 
 Sector  Community  

Public Private 
 Partnership   

Low quality Service   
Expensive   
Low Tech   

High Quality Service   
Cost effective 
High Tech   

Waste Disposal 

Waste Minimization 

Present 

Future - 
“Sustainable City” 

Sustainable 
Society 

Source: Adapted from IPLA Forum of Private Sectors, Nagoya, 23 Feb 2012 

COMMUNITY RESPONSIBILITY 

INDUSTRIAL 

RESPONSIBILITY  

GOOD 

L
E

A
D

E
R

          S
H

IP
 



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

 
• 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.).  

 
• Partnerships (PPP) are indispensable for creating and financing adaptation measures towards resilient cities which in turn 

are more attractive for private investments.      
 
• 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. 

Opportunities (3) - Partnership is key to expand waste management 
services of local authorities that lack resources, institutional capacity, 

and technological know-how… 

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. 
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Opportunities (4) – Create enabling conditions for scaling up of good models or initiatives  
Road Map for Zero Waste Ahmedabad - A Visionary Document to Guide Ahmedabad towards becoming a 

‘Resource Efficient and Zero Waste City’ by 2031 

Multi-stakeholder Consultation Meetings (April 2012) 
-including local and state government officials, research and educational 
institutions, NGOs, business and industries, community organization, etc.  

Multi-stakeholder Consultation on Pre-final draft (Sep. 2012) 

Official launch at the Vibrant Gujarat 2013 Seminar on Zero 
Waste – A Vision for 21st Century Cities, 12 January 2013,  
Ahmedabad 

Road Map for Zero Waste Ahmedabad 
- Consists of ten focal areas and thirty four strategic actions 

 

Expected to serve as a visionary document that will guide AMC to:  
(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. 



Opportunities (5) – Promote Triangular Cooperation (Government – Private – Scientific & 

Research) in support of Waste as an Economic Industry 

• Promote recycling of waste from one industry as a resource for another (industrial symbiosis), through, for 

example, supporting the establishment of eco-industrial parks, science parks, and research/university networks. 

• Encourage joint R&D, knowledge sharing, technology transfer among various actors (e.g., between private 

sector and universities). 

 

 

GOVERNMENT 

PRIVATE/ 

BUSINESS 

SECTOR 

ACADEMIC/SCIENTIFIC

RESEARCH 

INSTITUTIONS 

Funding 

Research 

Research 
& 

Development 

Market 

Creation 

Economic 

Benefits 

ZERO 

WASTE 

“Moving towards zero waste is  
inherently a multi-stakeholder 

 process which calls for partnerships 
within and between communities,  
businesses, industries, and all levels 

 of government.” 

Zero Waste is –  

• Ecological protection 

• Economy and green jobs 

• Better city and better life 

• International cooperation 

• Citizens empowerment 

 



Opportunities (6) - Industry-Industry cooperation - Example of effective utilization of 

waste and byproduct leveraging a cement factory – calls for industrial symbiosis, city-

city / regional cooperation 

廃タイヤ、鋳物砂 下水汚泥、浄水汚泥

塗料残留物 都市ごみ焼却灰

高炉スラグ、製鋼スラグ 蒸留酒残渣、廃ガラス

集塵灰 肉骨粉、プラスチック

製紙汚泥、焼却灰 建設発生土

建設廃材

石炭灰、排煙脱硫石こう 廃油、廃触媒

汚泥

焼却灰、廃プラスチック 廃溶剤、廃触媒

廃プラスチック

非鉄鉱さい 焼却灰、廃溶剤

廃プラスチック

古畳 廃プラスチック

セメント工場

自動車業界

鉄鋼業界

製紙業界

電力業界

地方自治体

食品業界

建設業界

石油業界

廃棄物処理業界 化学業界

精錬業界 印刷業界

農業住宅業界

Automobile 

industry 

Steel 

industry 

Paper 

industry 

Electricity 

industry 

Waste disposal 

industry 

Refining 

industry 

Housing 

industry 

Local 

government 

Food 

industry 

Construction 

industry 

Petroleum 

industry 

Chemical 

industry 

Printing 

industry 

Agriculture  

Waste tire, molding sand 

Cement 

factory 

 Paint residue 

 Blast-furnace slag,  

 steelmaking slag 

 Fly ash 

 Paper-making sludge,  

 incineration ash 

Coal ash,  

flue-gas gypsum 

 Incineration ash, 
 waste plastic 

Sewage sludge,  
water purification sludge 

 Municipal waste 

 incineration ash 

 Distilled liquor residue, 

 waste glass 

 Meat and bone meal, 

 plastic 

 Soil put out in 

 construction 

 Construction and 

 demolition waste 

Waste oil, waste catalyst 

 Sludge 

 Waste solvent, 

 waste catalyst 

 Waste plastic 

 Nonferrous slag 

 Waste tatami mat 

 Incineration ash, 
 waste solvent 

 Waste plastic 

 Waste plastic 

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



Estimated remaining virgin raw materials/resources…  

  Opportunities (7) – Promote state of art resource recovery facilities, thereby 

green jobs, as part of smart city development strategy 

• Gold (Au):  20 years  

• Copper (Cu):  34 years  

• Iron (Fe):  70 years 

• Nickel (Ni):  50 years  

• Manganese (Mn):   56 years 

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 

Mobile Phone contains over 50 precious metals… 

There is an urgent need to… 

• Reduce the intake of virgin materials in the 
production process.  

• Increase the recycling rate and use “waste” as 
“resource”. 

• Improve resource efficiency. 

Source:  U.S. Geological Survey. Mineral Commodity 
Summaries 2010. 



Opportunities (8) Engage local banks and financial institutions in 

supporting eco-town projects, green industries, resource recovery 

facilities, recycling industries…  
National Government 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.   

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 Sector 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,  

Banks / Financial 
institutions  

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

Scientific and Research 
Institutions / Universities  

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 resources and experts in the field of resource efficiency/3Rs, look for international 
collaboration (University-University, University-Multi-national corporation), catalyst for decision makers, technology evaluation.    

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 



1st 

Regional 3R 

Forum in Asia 
 

Japan/2009 

Tokyo 3R 

Statement 

2nd East Asia Summit - Environment 

Ministers Meeting (EAS EMM), Brunei, 2010 
 

3R for Green Economy 

 3Rs for Sustainable Cities and 

Human Settelment (Healthy & Safe) 

3Rs for Costal & Marine Ecosystem 

2nd  

Regional 3R 

Forum in Asia 
 

Malaysia/2010 

3rd  

Regional 3R 

Forum in Asia 
 

Singapore/2011 

Singapore 

Recommendation 

4th 

Regional 3R 

Forum in Asia 
 

Viet Nam/2012 

5th  

Regional 3R 

Forum in Asia-

Pacific 
Indonesia/2014 

3Rs in the context of 

Green Economy 

3Rs in a broader context - not just about municipal 

waste management, but is intrinsically linked with 

resource efficiency in a wide range of sectors with 

an objective to reduce or eliminate the waste load 

for final disposal towards transitioning to a 

resource efficient and green economy 

Ha Noi 3R Declaration (2013-2033) 
33 Goals for Urban/Industrial areas, Rural areas/Biomass, 

New and Emerging Wastes, Cross-cutting issues 

3Rs in the context of Rio+20 

outcome – The Future WeWant 

Multilayer Partnerships and 

Coalition as the Basis for 

3R’s Promotion 

Pacific  countries join 3R Forum 

Surabaya 3R Declaration 

Endorsed Regional 3R Forum in Asia 

Needs for Innovative Partnerships 
Post-2015 Sustainable 

Development Agenda 



International Partnership  
for Expanding Waste Management Services of Local 

Authorities (IPLA)  - a Rio+20 Partnership 

 


