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Foreword

Good decision-making about how we manage the waste we create is one of the most important contributions 
humanity can make to reducing its impact on the natural world. The Global Waste Management Outlook 
(GWMO) is being released at a critical moment, one where the world is considering a new regime to keep 
global warming to below 2 degrees above pre-industrial temperatures, and, at the same time, discussing what 
the future development agenda will look like and how it will be funded.

Environmental sustainability is the core issue that will need to be addressed for development to focus on human 
well-being and yet stay within the limitations of planet’s capacity. Environmentally sound waste management is 
one of the key elements for sustainable development. 

Already, science has demonstrated that we are on an unsustainable path, and that urgent and united action 
is required to correct this. The global population, currently at 7.3 billion, will grow in the coming decades 
to 9 billion and perhaps 11 billion by the end of the 21st century. Some 80% of this growing population will live 
in cities, most of which are yet to be built. Of this projected 9 billion people, 3 billion will belong to the middle 
class, with sufficient disposable income to purchase the consumer goods that others enjoy elsewhere in the 
world, further draining the planet’s already strained natural resources. 

Moving to a circular development model – which works to reduce waste before it is produced, but which treats 
waste as a resource when it is – is essential, and holistic and integrated sustainable waste management will 
be crucial. 

The GWMO is the first comprehensive, impartial and in-depth assessment of global waste management. 
It reflects the collective body of recent scientific knowledge, drawing on the work of leading experts and the 
vast body of research undertaken within and beyond the United Nations system. The six chapters inform the 
reader about trends, provide an analysis on governance and financial mechanisms, and offer policy advice on 
the way forward. The main document targeting professionals is accompanied by two summary documents, 
one for decision makers and the other for the public more broadly. 

This GWMO offers a profound analysis of the enormous potential better waste management provides to assist 
in meeting the sustainability challenges ahead.

Achim Steiner
UNEP Executive Director

United Nations Under-Secretary General

David Newman
President

International Solid Waste Association



iv

Acknowledgements

This publication is dedicated to the memory of Matthew Gubb, who passed away during the development of 
the Global Waste Mangement Outlook (GWMO). As Director of UNEP-IETC, Matthew was heavily involved in 
the initial planning of the GWMO, but he was sadly unable to participate in its preparation.

Core Team
Editor-in-Chief 
David C. Wilson (Independent waste and resource management consultant and Visiting Professor in Waste 
Management at Imperial College London, UK).

Authors
David C. Wilson, Ljiljana Rodic (Senior Researcher, Wageningen University and Research Centre, Wageningen, 
The Netherlands), Prasad Modak (Executive President of Environmental Management Centre (EMC) LLP, 
India), Reka Soos (Director of Resources and Waste Advisory Group and Managing Director of Green Partners, 
Romania), Ainhoa Carpintero Rogero (Associate Programme Officer, UNEP-IETC), Costas Velis (Lecturer in 
Resource Efficiency Systems, School of Civil Engineering, University of Leeds, UK), Mona Iyer (Associate 
Professor at Faculty of Planning, CEPT University, Ahmedabad, India), and Otto Simonett (Director and co-
founder of Zoï Environment Network, Switzerland).

Authorship of the six chapters and specific contributions
Chapter 1: Waste Management as a Political Priority
David C. Wilson and Ainhoa Carpintero Rogero

Chapter 2: Background, Definitions, Concepts and Indicators
David C. Wilson and Ainhoa Carpintero Rogero

Chapter 3: Waste Management: Global Status
Prasad Modak, David C. Wilson and Costas Velis

Chapter 4: Waste Governance
Ljiljana Rodic

Chapter 5: Waste Management Financing
Reka Soos, David C. Wilson and Otto Simonett

Chapter 6: Global Waste Management – The Way Forward
David C. Wilson

Case Studies
Mona Iyer and Ainhoa Carpintero Rogero

Academic advisors
Costas Velis, Ljiljana Rodic

Communications advisor
Otto Simonett

Project Coordinator
Ainhoa Carpintero Rogero

Special support from: Kata Tisza (Technical Manager, ISWA) and Rachael Williams Gaul (Technical Manager, 
ISWA – until February 2015).

Supervision
Surendra Shrestha (Director, UNEP-IETC), Surya Chandak (Senior Programme Officer, UNEP-IETC), 
David Newman (President, ISWA) and Hermann Koller (Managing Director, ISWA).

Special acknowledgements for either making available databases to, or compiling databases for, the GWMO: 
AcuComm for their Waste Business Finder database; the Bureau of International Recycling (BIR); Environmental 
Management Centre LLP towards building the master database for the GWMO; Henry Hickman and Michael 
Lawless, MEng students at the University of Leeds, UK, whose theses were prepared as inputs to the GWMO.



v

Steering Committee 
Gary Crawford (Vice President – Sustainable Development Technical, Scientific and Sustainable Development 
Department, Veolia Environmental Services, France), Johannes Frommann (Senior Advisor, Deutsche Gesellschaft 
fuer Internationale Zusammenarbeit (GIZ), Germany), Christian Holzer (Director General Federal Ministry of Agriculture, 
Forestry, Environment and Water Management, Austria), Hermann Koller (Managing Director, ISWA, Austria), Raquel 
Lejtreger (Vice Minister, Subsecretary, Ministry of Housing, Spatial Planning and Environment, Uruguay) Stanley 
Motsamai Damane (Director, National Environment Secretariat, Ministry  of Tourism, Environment and Culture, 
Lesotho), Nadzri bin Yahaya (Director General, National Solid Waste Management Department, Ministry of Housing 
and Local Government, Malaysia), Carlos RV Silva Filho (CEO ABRELPE, Brazil), Surendra Shrestha (Director UNEP-
IETC, Japan).

Peer reviewers and contributors
P. Agamuthu (Malaya University, Malaysia), Vivek Agrawal (Centre for Development Communications, India), Marcos 
Alegre (National Cleaner production Centre, Peru), Riad Alkabekli (Society for the Protection of Environment and 
Sustainable Development, Syria), Roberto Azofeifa (Ministry of Agriculture and Livestock, Costa Rica), Conrad Martin 
Bader (Hitachi Zosen Inova Ltd., Switzerland), Fritz Balkau (Co-Chair, ISWA Working Group Hazardous Waste, 
France), Margaret Bates (University of Northampton, UK), Michael Betts (Integrated Skills Ltd., UK), Khanendra D. 
Bhardwaj (APO), Shriya Bhatia (Environmental Management Centre LLP, India), Valentina Baiamonte (International 
Green Cross), Peter Borkey (OECD), Emmanuelle Bournay (Zoï Environment Network, Switzerland), Nadezhda 
Boyarkina (Independent Consultant, UK), Manuel Bräu (MEng student, University of Leeds, UK), Alberto S. Capra 
(Secretary of Environment and Sustainable Development, Argentina), Paddy Carless (ATKINS, UK), Jérémie Cavé 
(Independent consultant, France), Dalson Chung (National Environment Agency, Singapore), Kimberly Cochran (U.S. 
Department of State, U.S.), Ho De Leon (Waste Management Association of Malaysia, Malaysia), Christof Delatter 
(Interafval, Belgium), Leila Devia (National Cleaner production Centre, Argentina), Sonia Maria Dias (WIEGO, Brazil), 
Hassan El Bari (University of Ibn Tofail, Morocco), Olabode Esan (UAE Government, UAE), Nicolas Escalante M. 
(Universidad de los Andes, Colombia), Peter Faircloth (Cranford Economics Ltd., UK), Roland Ferth (Federal Ministry 
of Agriculture, Forestry, Environment and Water Management), Edmund Fleck (MARTIN GmbH, Germany), Vicenzo 
Gente (Directorate-General for Research and Innovation, EU), Derek Greedy (CIWM, ISWA), Sue Grimes (Imperial 
College London, UK), Asma Gul Qazi (PhD Student, Fatima Jinnah Women University, Pakistan), Sanjay K. Gupta (Skat 
Consulting Ltd., Switzerland), David Haynes (SPREP), Johannes Heitmann (Remondis, Germany), Henry Hickman 
(MEng student University of Leeds, UK), K. M. Nurul Huda (Bangladesh Municipal Development Fund, Bangladesh), 
Alodia W. Ishengoma (Independent Consultant, Tanzania), Yuyun Ismawati (International POPs Elimination Network, 
UK), Ratna Jain (City of Kota, India), Keith James (WRAP, UK), Michel A. Jenny (Caterpillar Industrial & Waste Group, 
Switzerland), Aida Karazhanova (UN-ESCAP), Sofia Khalid (Fatima Jinnah Women University, Pakistan), Alex Kirby 
(Zoï Environment Network, Switzerland), Dmitri Kolganov (PWC Moscow, Russia), Maria Libert (Zoï Environment 
Network, Switzerland), Markus Luecke (SWEEP-Net, GIZ, Tunisia), Lios McGilchrist (Living Earth Foundation, UK), 
Amar B. Manandhar (Society for Environmental and Economic Development Nepal), Jose A. Martinez Sepulveda 
(Universidad EAN, Colombia), Antonis Mavropoulos (D-Waste, Greece), Martin Medina (U.S. National Oceanic 
and Atmospheric Administration, U.S.), Diane Menard (Zoï Environment Network, Switzerland), Feliz Mil-Homens 
(IWM Business Services Limited, UK), Chris Murphy (Chartered Institution of Wastes Management, UK), Chidi 
Nzeadibe (University of Nigeria, Nigeria), Godfrey Oluka (Division of Health and Environment Department, Kampala, 
Uganda), Oladele Osibanjo (Basel Convention Coordinating Centre, Nigeria), Dhundi Raj Pathak (Ministry of Urban 
Development, Nepal), Wolfgang Pfaff-Simoneit (KfW Entwicklungsbank, Germany), Flaviu Pop (Resources and Waste 
Advisory Group and Green Partners, Romania), Pierre Portas (Waste Environment Cooperation Centre/WE  2C, 
France), Joachim Quoden (Extended Producer Responsibility Alliance, Belgium), Mark Reiter (Institute of Scrap 
Recycling Industries, USA), Natalia Reyna (PhD student, Imperial College London, UK), Esther Richard (Secretariat 
of the Pacific Regional Environment Programme, SPREP), Diana M. Rodriguez Velosa (Ministry of Environment 
and Sustainable Development, Government of Colombia), Amiya Kumar Sahu (National Solid Waste Association 
of India, India), Lorenzo Santucci (UN-ESCAP), Atilio Savino (Solid Waste Association, Argentina), Anuja Sawant 
(Environmental Management Centre LLP, India), Anne Scheinberg (WASTE, The Netherlands), Klaas Schwartz 
(UNESCO-IHE Institute for Water Education, Delft, The Netherlands), Julia Stegemann (University College London, 
UK), Alison Stowell (Lancaster University Management School, UK), Ruth Stringer (Health Care without Harm), 
Denise Soesilo (Zoï Environment Network, Switzerland), Christian Susan (UNIDO), Vishwa Trivedi (Environmental 
Management Centre LLP, India), Wolfang Teubner (International Council for Local Environmental Initiatives, Germany), 
Baskut Tuncak (Center for International Environmental Law, U.S.), Stijn Van Ewijk (University College London, UK), 
Mariel Vilella (Global Alliance for Incinerator Alternatives, UK), Rob Visser (Former Senior Advisor, UNEP, France), 
Chettiyappan Visvanathan (Asian Institute of Technology, Thailand), Verele de Vreede (WASTE, The Netherlands), 
Waste Management Society of Nigeria (Nigeria), Roy Watkinson (RWEC Ltd., UK), Peter Wessman (Directorate 
-General for Environment, EU), Michiel Westerhoff (Circulus, The Netherlands), Andrew Whiteman (Wasteaware/
RWA, Bulgaria), Noriko Yajima (EcoLomics International, Canada/Switzerland), Shunta Yamaguchi (OECD), Victoria 
Romero (ATKINS, UK), Anja Zimmermann (Zoï Environment Network, Switzerland).



vi

UNEP peer reviewers and contributors
Meriem Ait Ali Slimane, Cristina Battaglino, Matthew Billot, Garrette Clark, Ludgarde Coppens, Christopher 
Corbin, Charles Davies, Heidelore Fiedler, Carla Friedrich, Mijke Hertoghs, Arab Hoballah, Shunichi Honda, 
Matthias Kern, Birguy Lamizana, Mushtaq Memon, Llorenç Milà i Canals, Desiree Montecillo Narvaez, Jordi 
Pon, Pierre Quiblier, Heidi Savelli, Ibrahim Shafii, Elisa Tonda, Mick Wilson, Kaveh Zahedi.

Thanks to our UNEP colleagues, in particular to: Fuaad Alkizim, Utako Aoike, Junko Fujioka, Azumi 
Nishikawa, Solange Montillaud-Joyel, Mayumi Morita, Moira O’Brien-Malone, John Peter Oosterhoff, Michiko 
Ota, Sheeren Zorba.

Thanks to ISWA Members/colleagues, in particular to: Jos Artois (Indaver, Belgium), Josef Barth (Informa, 
Germany), Gunilla Carlsson (Sysav, Sweden), Adam Read (Ricardo-AEA), Marco Ricci-Jürgensen (CIC Italian 
Composting and Biogas Consortium, Italy) and the ISWA General Secretariat team.

International Solid Waste Association 
General Secretariat 
Auerspergstrasse 15/41, 1080 Vienna, Austria 
Tel: +43 1 2536 001	 Fax: +43 1 253 600199 
E-mail: iswa@iswa.org	 Web: www.iswa.org 

Editor: Tara Cannon

Cover illustration: High Moon 

Design and layout: UNESCO



vii

Table of Contents

1	 Waste Management as a Political Priority	 1
1.1	 The challenge of sustainable waste management	 2
1.2	 Moving from waste management to resource management	 7
1.3	 Waste management as an entry point for sustainable development	 7

Topic Sheet 1	 Waste and Climate	 12
Topic Sheet 2 	 The world’s 50 biggest dumpsites	 16

2	 Background, Definitions, Concepts and Indicators	 19
2.1	 The Global Waste Management Outlook (GWMO)	 20

2.1.1	 Overall aims	 20
2.1.2	 Specific objectives	 20
2.1.3	 Audience and outcome	 21
2.1.4	 GWMO development process	 21
2.1.5	 Future plans	 22

2.2	 Defining the scope and coverage of the GWMO	 22
2.2.1	 What does the GWMO mean by waste?	 22
2.2.2	 Waste as a resource	 23
2.2.3	 Coverage of the GWMO 	 25
2.2.4	 Geograhical scope	 26

2.3	 Drivers for waste and resource management	 27
2.3.1	 Historical drivers in developed countries	 27
2.3.2	 Current drivers around the world	 28

2.4	 An analytical framework for the GWMO	 29
2.4.1	 Integrated sustainable waste management (ISWM) 	 29
2.4.2	 Life-cycle analysis (LCA) and other assessment tools	 30

2.5	 Waste related data and indicators	 32
2.5.1	 Introduction	 32
2.5.2	 Quality and availability of waste-related data	 32
2.5.3	 Waste management indicators	 33

2.5.4	 Resource management indicators	 38

Topic Sheet 3	 Sustainable consumption and production	 40
Topic Sheet 4	 Waste prevention1	 43
Topic Sheet 5	 Solid waste management in Small Islands Developing States (SIDS)	 46

3	 Waste Management: Global Status	 51
3.1	 Key messages on the global status of waste management	 52
3.2	 Overview of global waste generation	 54
3.3	 Overview of MSW generation	 55

3.3.1	 MSW generation	 55
3.3.2	 MSW Composition and Properties 	 56
3.3.3	 Trends in MSW generation	 57

3.4	 Current status of MSW management: Protection of public health and the environment	 62
3.4.1	 Collection coverage	 62
3.4.2	 Controlled disposal	 65

3.3	 Resource recovery	 67
3.5.1	 Collection for recycling	 67
3.5.2	 The importance of segregation	 69
3.5.3	 Technologies for resource recovery	 72
3.5.4	 Investment worldwide in waste processing technologies	 79

3.6	 Global secondary materials industry	 80
3.6.1	 The globalization of secondary materials markets	 80
3.6.2	 Ferrous metals	 81
3.6.3	 Non-ferrous metals	 82
3.6.4	 Plastics	 84
3.6.5	 Paper	 86
3.6.6	 Textiles	 88

3.7	 Other waste streams and emerging issues	 88

Topic Sheet 6 	 Construction and demolition (C&D) waste 	 89
Topic Sheet 7 	 Hazardous waste 	 92
Topic Sheet 8	 E-waste	 96



viii

Case Study 1 	 Network for e-waste recycling in Kenya and other African countries	 99
Topic Sheet 9	 Marine Litter	 102
Topic Sheet 10	 Disaster waste	 106
Case Study 2	 Disaster waste management following Typhoon Haiyan, Philippines	 108
Topic Sheet 11	 Food waste	 114
Case Study 3	 Love Food Hate Waste: changing behaviour and reducing food waste 	 116
Case Study 4	 Milan – The first metropolis in Europe with intensive source separation of food waste	 120

4	 Waste Governance	 125
4.1	 Summary of the chapter – key messages on waste governance	 126
4.2	 Introduction	 127

4.2.1	 Introduction to waste governance	 127
4.2.2 	 Strategic planning 	 131

4.3	 Direct regulation   	 135
4.3.1	 Introductory remarks 	 135
4.3.2	 Legal definitions and classifications	 136
4.3.3	 Public health legislation	 137
4.3.4	 Environmental legislation	 137
4.3.5	  Legislation for resource recovery 	 139

Topic Sheet 12	 End-of-waste criteria, illustrated for compost in Europe	 142

4.3.6	 Legislation on waste prevention and sustainable consumption and production (SCP)  	 146
4.3.7	 Regulation on waste handlers	 147
4.3.8	 Voluntary agreements (self-regulation and co-regulation) 	 150

4.4	 Implementation and enforcement	 152
4.5	 Economic instruments	 155

4.5.1	 Economic (market-based) instruments	 155
4.5.2	 Extended producer responsibility (EPR) 	 158

Topic Sheet 13	 EPR initiatives from countries outside the ‘usual’ OECD countries1	 160

4.6	 Social instruments 	 166
4.6.1	 Social instruments for behavioural change	 166
4.6.2	 Information-based instruments 	 167

4.7	 Including stakeholders	 169
4.7.1	 The range of stakeholders and their roles	 169
4.7.2	 User inclusivity 	 172
4.7.3	 Provider inclusivity   	 174

Topic Sheet 14	 Informal Waste Sector	 176

4.8	 Government as a stakeholder	 181
4.8.1	 Possible roles of governmental institutions  	 181
4.8.2	 Institutional coherence 	 185
4.8.3	 Institutional capacity development 	 186

4.9	 Selecting an appropriate set of policy instruments 	 189
4.9.1	 Knowing where you stand versus where you want to be – performance  

measurement of national and local waste management governance	 189
4.9.2	 How to select an appropriate set of policy instruments that will be most  

effective in a particular situation	 190
4.9.3	 Lessons learned from around the world	 193

Topic Sheet 1	 Gender and waste management	 195
Case Study 5	 Bogotá – A ground-breaking scenario of the inclusion of recyclers in waste  

collection and recycling	 200

5	 Waste Management Financing	 203
5.1	 Summary of the chapter – key messages on waste financing	 204
5.2	 Understanding costs and benefits 	 205

5.2.1	 Financial and economic costs and benefits	 205
5.2.2	 The financial costs of taking action	 206
5.2.3	 The cost of inaction 	 210
5.2.4	 Benefits to society and economy 	 214

5.3	 Understanding waste management as a public service and as a business	 216
5.3.1	 Waste management as a public service (and a ‘public good’)	 216
5.3.2	 Waste management service delivery as a business 	 218
5.3.3	 The resource recovery business 	 219
5.3.4	 Waste crime	 221

5.4	 Waste management financing models	 222

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_15632


