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Foreword

I am delighted to introduce to you the first Waste Management Outlook for the West Asia
region. It follows and complements the Global Waste Management Outlook published
by UN Environment Programme in 2015 and a series of regionally focused Waste
Management Outlooks. These Outlooks serve as one of the tools for policy makers,
academia and civil society to help and guide them toward the sustainable and integrated
management of waste.

The West Asia region includes twelve countries with unique and distinctive waste
management needs. For instance, conflicts throughout this decade have had a severe impact on the environment.
Countries in the Region suffer from increasingly severe climatic conditions and poor waste management systems.
Common throughout the world is the need for a sustainable waste management system that incorporates a
profound shift from the current “linear” economic model to a circular economy development model that reduces
waste prior to its generation, reuses it or recycles it, returning it to the supply chain to deliver social, economic and
environmental benefits.

The Waste Management Outlook for West Asia gives an overview of the current waste management situation in
the region and analyses potential solutions to current waste management issues. The rise in population from 99
million in 2000 to 155 million in 2016 and the increased exploitation of resources are the main drivers of these
waste management challenges. In 2016, while the municipal solid waste generated was estimated at 60.4 million
tons, only 11% of the waste generated was treated. The treatment capacity deficiency, estimated at 46.4 million
tons of waste, can be developed to create revenues through the use of the proper waste collection, treatment
and disposal management systems. The life cycles of products should be fully utilized to minimize the waste and
emissions generated. It is also crucial to mention that untreated waste ultimately has a great impact on the health
of the population.

This Outlook for West Asia sets out a future progression of sustainable waste management that will enable the
region to transition from one dependent on the low cost of dumping waste to one utilizing waste as a resource.
The Outlook is set within the context of driving regional economic growth and the development of a range of
investment opportunities in waste management services and added value circular economic activities. To support
this, it proposes new methods to deal with waste treatment in a sustainable framework.

The Waste Management Outlook for West Asia is a ‘Regional Outlook’ commissioned by UN Environment
Programme’s West Asia Office in partnership with the International Environmental Technology Centre (IETC), the
Centre for Environment and Development for the Arab Region and Europe (CEDARE) and the International Solid
Waste Association (ISWA). | wish to express my gratitude to these three partners in particular and indeed to
everyone who contributed to the compilation and publication of the Outlook.

_g;.b :
Sami Dimassi

Director and Regional Representative
UN Environment Programme West Asia Office

Waste Management Outlook for West Asia



Acknowledgements

The following report is the result of a joint effort between the United Nations Environment Programme
(UN Environment Programme) and the Centre for Environment and Development for the Arab Region & Europe
(CEDARE), in the Arab Region, Bahrain, Irag, Jordan, Kuwait, Lebanon, Oman, State of Palestine, Qatar and the
United Arab Emirates.

Core Team:
Lead Author and Editor
Paul Dumble (Independent Waste Specialist, Paul’s Environment Ltd, United Kingdom)

Co-Authors
Dr. Ihab Tarek (Ph.D, International expert on environmental legislation, Ex-Environment Governance Regional
Coordinator at UN Environment Programme, Appeal Court Chief in Egypt), Abdul-Sattar Nizami (Ph.D, Assistant
Professor & Head of Solid Waste Management Unit, Center of Excellence in Environmental Studies (CEES),
King Abdulaziz University, Kingdom of Saudi Arabia)

Authorship of the eight chapters
Chapter 1: Introduction
lhab Tarek, Abdul Sattar Nizami and Paul Dumble

Chapter 2: Status of the Region in Waste Management
Abdul Sattar Nizami and Paul Dumble

Chapter 3: Special Regional Features
Abdul Sattar Nizami and Paul Dumble

Chapter 4: Waste Governance
lhab Tarek and Paul Dumble

Chapter 5: Technologies, Waste Systems and Operations
Paul Dumble

Chapter 6: Business and Economic Opportunities in Waste
Paul Dumble

Chapter 7: Sustainable Development Goals
Paul Dumble

Chapter 8: The Way Forward
lhab Tarek and Paul Dumble

Project Management Team

UN Environment Programme Project Coordination
Abdul-Majeid Haddad (Deputy Regional Director), lyngararasan Mylvakana (Programme Officer)

CEDARE Project Coordination

Hossam Allam (Regional Programme Director), Ghada Moghny (Programme Coordinator), Terry Fahmy (Regional
Programme Specialist), Rym Hazem (Programme Assistant), Lamia Nabil (Communication Consultant)

Waste Management Outlook for West Asia



Special Acknowledgements

Peer Reviewers

Dr. David C. Wilson (Independent Waste and Resource Management Consultant, Visiting Professor in
Waste Management at Imperial College London, UK), Dr. Linda Godfrey (Manager, Waste RDI Roadmap
Implementation Unit, DST, Principal Scientist, Waste for Development, CSIR, Extraordinary Associate Professor,
North-West University, South Africa), Dr. Prasad Modak (Executive President, Environmental Management
Centre LLP, Mumbai, India), Prof. Agamuthu Pariatamby (Editor in Chief - Waste Management & Research,
Editor in Chief- Malaysian Journal of Science, Head-Center for Research in Waste Management, Professor -
Institute of Biological Sciences, Faculty of Science, University of Malaya, Malaysia), Dr. Otto Simonett (Director,
Zoi Environment Network, Switzerland), Mr. Arne Ragossnig (Managing Director, International Solid Waste
Association [ISWA]), Mohamed Tawfic Ahmed (PhD [London] DIC, Professor of Environmental Toxicology, Suez
Canal University, Egypt)

Production Team
Mohamed Aman (Bahrain), Firas Shehab (Irag), Hajar Majar (Jordan), Abdullah Al Otibi (Kuwait), Ali Mroweh
(Lebanon), Ahmed Al Zadjali (Oman), Dalia Al Asmar (Palestine), Hamad Jassim Al-Bahar (Qatar), Arwa Rashed
(United Arab Emirates)

Special thanks to our UN Environment Programme colleagues, in particular to:
Fareed Bushri and Nagwa El-Karawy, for their valuable efforts, collaboration and support.

Special thanks to our ISWA colleagues, in particular to:
Aditi Ramola, for her substantive contribution and valuable input toward this report.

International Solid Waste Association
§A§ I SWA General Secretariat

International Solid Waste Association Auerspergstrasse 15, Top 41, 1080 Vienna, Austria
Tel.: +43 1 253 6001 Fax: +43 1 253 6001 99
Email: iswa@iswa.org Web: www.iswa.org

Copy Editor: Tara Cannon

Design and layout: Mohamed Solyman, Yasser Hamdy

Waste Management Outlook for West Asia

v



Contents

List of Tables vii
List of Figures viii
Executive Summary iX
12
Moving from waste management to resource management 13
Waste management as a starting point for sustainable development 14
Overall aims 14
Specific objectives 15
Defining the scope and coverage of the Regional Outlook 15
An analytical framework for the Regional Outlook 15
Regional Waste Management Outlook development process 16
Stakeholders 17
Guide to the Waste Management Outlook for West Asia 18
Chapter 1 References 19
Status of Waste Management in the Region 20
Key drivers and pressures 21
Waste-related data and indicators 22
Overview of the regional country waste generation and treatment 24
Overview of municipal solid waste generation and treatment 28
Status of municipal status waste management: Protection of public health and the environment 31
CASE STUDY - Fly tipping in the Emirate of Abu Dhabi in 2010, prior to the introduction of waste 33
tracking systems

Marine waste 34
2 Waste by destination 35
CASE STUDY - Municipal solid waste by destination in West Asia 35
CASE STUDY - Health impacts of open burning of waste in Lebanon 36
CASE STUDY - Health impacts of burning e-waste in Palestine 36
CASE STUDY - Recyclables and secondary raw material markets 37
CASE STUDY - Development of waste-to-energy capacity in West Asian countries 39
Waste and climate change 40
CASE STUDY - Rehabilitation of dumpsites in Lebanon 42
Chapter 2 References 44
Special Regional Features 48
Managing waste in conflict situations: Rebuilding from the ashes 49
CASE STUDY - Impact of refugees on West Asian waste generation 49
Handling waste during cultural and religious occasions 50
3 CASE STUDY - The Hajj and religious events in Saudi Arabia 50
CASE STUDY - Karbala, Irag 53
Managing waste in special circumstances: Refugees and war-related waste 54
CASE STUDY - Planning to save lives in Yemen 54
Chapter 3 References 57

V  Waste Management Outlook for West Asia



Waste Governance
Sound management of waste and direct regulation
Other international conventions
4 Implementation and enforcement
Linking the Sustainable Development Goals to waste management issues
Chapter 4 References

Technologies, Waste Systems and Operations

Smart waste data management systems
CASE STUDY - Smart and sustainable waste management in Dubai

Technology and implementation

5 The development of value-added integrated waste management systems in West Asian countries

CASE STUDY - RAK Recycles (Residential source-segregated recycling in the UAE)

Developing social awareness
CASE STUDY - Outreach center and school support - Ras al Khaimah Waste Management Agency

Chapter 5 References

Business and Economic Opportunities in Waste

Understanding costs and benefits

Scavenger income generation

Options for capacity development in integrated waste management technology
CASE STUDY - Regional costs and affordability for integrated waste management options

6 Understanding waste management as a service and as a business

Waste management financing models

Two-stage business model for procurement authorities
CASE STUDY - Smart waste revenue generation systems

Deciding on the appropriate financing model

Chapter 6 References

Sustainable Development Goals
CASE STUDY: Palestine: Rehabilitation of the Yatta dump and construction of sanitary landfill
at Minia
Chapter 7 References

\l

The Way Forward
The holistic approach
Tools to ensure waste is managed in an integrated way
Moving Forward — Recommendations at the regional and national levels
Initiatives for regional progress
Chapter 8 References

Q0

Acronyms and Abbreviations
Useful definitions

Appendix 1

Country data tables
Country references

Waste Management Outlook for West Asia

59
60
68
70
71
72

75
76
77
78
79
81
81
82
83

85
86
88
89
90
95
97
97
98
99
100

102
104

110

111
112
113
114
121
122

123
125

126

127
139

Vi



List of Tables

Table 1: Integrated waste management affordability ranges and options in West Asian countries

Table 2: Country annual construction and demolition waste (tons), 2005 to 2016

Table 3: Hazardous healthcare waste generation in West Asia

Table 4: Trends in regional municipal solid waste growth

Table 5: Estimates of fly-tipped waste in an area of Abu Dhabi covered by two collection contracts

Table 6: Abu Dhabi 2010: Analysis of fly-tipped waste incidents by volume

Table 7: llustration of trading of recyclables from sorting and composting plants in Lebanon

Table 8: Secondary smelters in West Asian countries, 2015

Table 9: Future waste-to-energy (WTE) projects in West Asian countries

Table 10: West Asian waste projects under the Clean Development Mechanism

Table 11: The availability of specific definitions of hazardous wastes in West Asian countries

Table 12: The legal and legislative status of West Asian countries for controlling the illegal
trans-boundary movement and disposal of hazardous wastes

Table 13: The legal and legislative status of West Asian countries regarding the Rotterdam & Stockholm
Conventions

Table 14: West Asian countries’ status in implementing the provisions of the Basel, Rotterdam, and
Stockholm Conventions

Table 15: West Asian countries’ status in classifying and managing waste

Table 16: Progress in the development of integrated waste management policy measures

Table 17: Evolving smart waste systems in West Asia

Table 18: Estimated annual waste management and 100% integrated waste management budgets in
West Asian countries, 2016

Table 19: Affordable integrated waste management option assessment

Table 20: Private involvement in West Asian municipal solid waste contracts

Table 21: Country recommendations for sound hazardous waste management

Table 22: Recommendations for construction and demolition waste management

Table 23: Recommendations for integrated waste management

Table 24: Recommendations for partnerships in and among West Asian countries

Table 25: Recommendations for accessing funding for West Asian countries

TR EER, o SR 4B T

https://www.yunbaogao.cn/report/index/report?reportld=5 13888

24
28
29
33
34
38
39
40
43
61
62

65

67

69
70
77
91

92

96

115
116
117
119
120



