
SDG6 – CLEAN WATER 
AND SANITATION



CONCISE GUIDES TO  
THE UNITED NATIONS 
SUSTAINABLE 
DEVELOPMENT GOALS

Series Editors
Walter Leal Filho
World Sustainable Development Research and Transfer Centre, 
Hamburg University of Applied Sciences

Mark Mifsud
Centre for Environmental Education and Research, University 
of Malta

This series comprises 17 short books, each examining one of 
the UN Sustainable Development Goals.

The series provides an integrated assessment of the SDGs from 
an economic, social, environmental and cultural perspective. 
Books in the series critically analyse and assess the SDGs from 
a multi-disciplinary and a multi-regional standpoint, with each 
title demonstrating innovation in theoretical and empirical 
analysis, methodology and application of the SDG concerned.

Titles in this series have a particular focus on the means to 
implement the SDGs, and each one includes a short introduction 
to the SDG in question along with a synopsis of their implications 
on the economic, social, environmental and cultural domains.



SDG6 – CLEAN WATER AND 
SANITATION

Balancing the Water Cycle 
for Sustainable Li fe on Ear th

EVA KREMERE
University of Latvia, Latvia

EDWARD MORGAN
Griffith University, Australia

PEDI OBANI
United Nations University - Institute for  
Natural Resources in Africa, Ghana

United Kingdom – North America – Japan – India 
Malaysia – China



Emerald Publishing Limited
Howard House, Wagon Lane, Bingley BD16 1WA, UK

First edition 2020

© 2020 Eva Kremere, Edward Morgan and Pedi Obani.
Published under an exclusive license.

Reprints and permissions service
Contact: permissions@emeraldinsight.com

No part of this book may be reproduced, stored in a retrieval 
system, transmitted in any form or by any means electronic, 
mechanical, photocopying, recording or otherwise without 
either the prior written permission of the publisher or a licence 
permitting restricted copying issued in the UK by The Copyright 
Licensing Agency and in the USA by The Copyright Clearance 
Center. No responsibility is accepted for the accuracy of 
information contained in the text, illustrations or advertisements. 
The opinions expressed in these chapters are not necessarily 
those of the Author or the publisher.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British 
Library

ISBN: 978-1-78973-106-4 (Print)
ISBN: 978-1-78973-103-3 (Online)
ISBN: 978-1-78973-105-7 (Epub)



v

CONTENTS

List of Tables and Figures ix

About the Authors xi

1 Introduction 1

2 Goals 6.1 and 6.2: Water, Sanitation and Health 9
2.1 Introduction 9
2.2 Components of WASH under SDG 6 12

2.2.1 Adequate Access 14
2.2.2 Affordability 17
2.2.3 Universal Access and Safety 18
2.2.4  Special Attention to the Needs  

of Women and Girls 21
2.2.5  Equitable Access and those in  

Vulnerable Situations 22
2.3 Conclusion 23

3  Goals 6.3, 6.4 and 6.5: Water Quality,  
Water Efficiency and Integrated Water  
Resource Management 25
3.1 Introduction 25
3.2 Water Quality 27
3.3 Water Quantity 29



vi Contents

3.4 Integrated Water Resource Management 31
3.5 IWRM – What Is It? 32
3.6 IWRM and SDG6 34
3.7 IWRM and Implementation 39
3.8 IWRM and Including the Environment 43
3.9 Conclusion 45

4  SDG 6.6: Protecting and Restoring Water-related  
Ecosystems 47
4.1 Introduction 47
4.2 SDG 6.6 and Ecosystem Services 48
4.3 Achieving SDG6.6 51

4.3.1  Knowledge, Monitoring and  
SDG6.6 51

4.3.2  Opportunities for Protection  
and Restoration 53

4.4 Conclusions 56

5  SDG6a and 6b: Governance, Cooperation  
and Participation 59
5.1 Introduction 59
5.2 What are SDG 6a and 6b? 60
5.3 Discussion 64
5.4 Current Status 66

5.4.1 Target 6.a 66
5.4.2 Target 6.b 67

5.5 Way Forward 68

6  Case Study: Restoration of Water Ecosystem  
at the Melnais Lake Raised Bog in Latvia 71
6.1 Introduction 71

6.1.1 What are Raised Bogs? 71
6.1.2 Importance of Bogs 73



viiContents

6.1.3  Experience of Raised Bog Restoration  
in Europe and Latvia 74

6.2  Raised Bog Water Ecosystem Restoration  
Project: Melnais (Black) Lake Bog in Latvia 76
6.2.1 Specifics of the Project 76
6.2.2 Peat Extraction and Drainage 77

6.3  Hydrological Regime Restoration Measures  
and Results 78
6.3.1 Methods Used 78
6.3.2 Other Actions Taken 80

6.4  Results: Impact of Groundwater Level Rise  
on Vegetation in Melnais Lake Bog  
Nature Reserve 80

6.5 Conclusion 81

7  Case Study: Water Management and Addressing  
Water Scarcity in Australia – Achieving SDG6? 83
7.1 Introduction 83
7.2 Water Management in Australia 84
7.3  Sustainable Extraction, Water Scarcity  

and the Murray–Darling Basin 89
7.4  Addressing Urban Water Scarcity and  

Efficiency in Australia 92
7.5 Conclusion 96

8 Case Study: Nigeria and SDG6 99
8.1 Introduction 99
8.2 Status of Access to WASH 100
8.3 Governance Architecture and Challenges 104
8.4 (A Failed Attempt at) Invoking the Law 108

8.4.1  Overview of the National  
Water Resources Bill 2016 109

8.4.2 Push Factors 113



vii i Contents

8.3  Harnessing the Law for Universal  
Access to WASH 116

8.4 Conclusion 118

9 Conclusions 121
9.1 Achieving SDG6 121

Bibliography 125

Index 153



ix

L IST OF TABLES AND FIGURES

TABLE

Table 1.1.  The Links Between SDG6 and the  
Other SDGs. 5

FIGURES

Fig. 2.1. WASH Components of SDG 6. 13
Fig. 3.1.  Global Water Consumption by Sector. 26
Fig. 4.1.  Ecosystem Services and their Relation  

to Society. 49



This page intentionally left blank



xi

Eva Kremere works at the United Nations Industrial Devel-
opment Organization, Vienna, Austria. She is currently pur-
suing a PhD in Environmental Sciences at the University of 
Latvia, investigating Food–Water–Energy Nexus. She has 
gained international experience in China, Turkey, UK, Esto-
nia, Ireland, Spain, Austria and USA. Her expertise is closely 
related to water management, hydropower and international 
cooperation. Eva was elected as a Board Member for the 
Youth Water Community associated to the Global Water 
Partnership.

Edward Morgan is a Research Fellow at the Cities Research 
Institute and Griffith Climate Change Response Program at 
Griffith University, Brisbane, Australia. He is an Interdiscipli-
nary Researcher with experience in sustainable development 
and climate change responses and seeks to take a collabora-
tive and integrated approach to understanding and address-
ing sustainability and environmental issues. He is currently 
researching and implementing trans-disciplinary and partici-
patory landscape scale approaches to planning and govern-
ance of natural resources, particularly around primary forest 
conservation and water resources.

Pedi Obani is an Environmental Policy Research Fellow at 
the United Nations University-Institute for Natural Resourc-
es in Africa, Ghana. Her immediate past assignment was as 

ABOUT THE AUTHORS



xii About the Authors

a Senior Lecturer in Law at the University of Benin, Nigeria. 
She is an interdisciplinary researcher keen on mainstreaming 
inclusiveness and sustainability in the governance of natu-
ral resources. Her PhD interrogated the effectiveness of the 
human right to sanitation in promoting social, relational 
and ecological inclusion. She has authored high impact aca-
demic publications. She is also a Barrister and Solicitor of the 
Supreme Court of Nigeria.



1

1

INTRODUCTION

SDG 6 is concerned with water and water management. It has 
the following target:

Ensuring universal access to safe and affordable 
drinking water for all by 2030 requires we invest in 
adequate infrastructure, provide sanitation facilities, 
and encourage hygiene at every level. Protecting and 
restoring water-related ecosystems such as forests, 
mountains, wetlands and rivers is essential if we 
are to mitigate water scarcity. More international 
cooperation is also needed to encourage water 
efficiency and support treatment technologies in 
developing countries.

This is to be achieved through the following goals:

6.1. By 2030, achieve universal and equitable access to safe 
and affordable drinking water for all.

6.2. By 2030, achieve access to adequate and equitable 
sanitation and hygiene for all and end open defecation, 
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paying special attention to the needs of women and 
girls and those in vulnerable situations.

6.3. By 2030, improve water quality by reducing pollution, 
eliminating dumping and minimising release of 
hazardous chemicals and materials, halving the 
proportion of untreated wastewater and substantially 
increasing recycling and safe reuse globally.

6.4. By 2030, substantially increase water use efficiency 
across all sectors and ensure sustainable withdrawals 
and supply of freshwater to address water scarcity and 
substantially reduce the number of people suffering 
from water scarcity.

6.5. By 2030, implement integrated water resources 
management at all levels, including through 
transboundary cooperation as appropriate.

6.6. By 2020, protect and restore water-related ecosystems, 
including mountains, forests, wetlands, rivers, aquifers 
and lakes.

6.a. By 2030, expand international cooperation 
and capacity-building support to developing 
countries in water- and sanitation-related activities 
and programmes, including water harvesting, 
desalination, water efficiency, wastewater 
treatment, recycling and reuse technologies.

6.b. Support and strengthen the participation of local 
communities in improving water and sanitation 
management.

There is no doubt that the target and goals of the Sustainable 
Development Goals (SDGs) are ambitious, but they do, to some 
extent, build on the Millennium Development Goals (MDGs)  
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and the relative success seen with them. The MDGs focussed 
strongly on sanitation and clean drinking water, which was 
in response to the serious health and economic development 
challenges resulting from a lack of clean water. The MDGs 
included the target to ‘halve, by 2015, … the proportion of 
the population without sustainable access to safe drinking 
water and basic sanitation’ (United Nations General Assem-
bly, 2000).1

These goals were ambitious but there has been significant 
success in achieving them (United Nations, 2011). The MDG 
website (United Nations, 2015c) notes that:

•	 The world has met the target of halving the proportion of 
people without access to improved sources of water, five 
years ahead of schedule.

•	 Between 1990 and 2015, 2.6 billion people gained access 
to improved drinking water sources.

•	 Worldwide 2.1 billion people have gained access to 
improved sanitation. Despite progress, 2.4 billion are still 
using unimproved sanitation facilities, including  
946 million people who are still practising open defecation.

As targets on these issues have been increasingly met, the 
SDGs recognised the need for expanding the water goals. 
Achieving universal access to clean safe water was the obvi-
ous next step and builds directly on the work of achieving 
the MDGs. A new aspect and crucial difference with the 
SDGs is the inclusion of pollution control, integrated water 
resources management (IWRM) and a greater focus on eco-
systems. This inclusion is welcome, but substantially adds 
to the complexity of the SDG water challenge and creates 
potential new conflicts in trying to achieve the goals, as this 
chapter will discuss.
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At the same time, it is crucial to consider the relevance of 
water and SDG6 to other SDGs. The nature of water is such that 
it will have relevance to every SDG (see Table 1.1) to a greater 
or lesser extent. There are strong links to SDGs 1 and 8 (water 
is key to poverty reduction and future development), 2 (water is 
vital to food supply), 3 (water is key to health), 11 (sustainable 
and liveable cities need water supplies), and 14 and 15 (terrestri-
al and aquatic life depends on water and the water cycle). There 
are also (perhaps less obvious links) to: SDGs 5 gender equality 
(water can often be a gendered issue in communities, for exam-
ple, women having to walk long distances to provide water),  
7 affordable and clean energy (water will be crucial in energy 
supplies, especially hydropower and coal/gas), 9 (infrastructure 
will require water, and achieving clean water and sanitation will 
need innovation and infrastructure), 10 (equity of water access 
and availability is a key goal of IWRM), and 16 (conflicts over 
water are common and growing). Climate action (13) is also 
likely to influence water use, and responsible production and 
consumption (12) will have to include water use considerations. 
Finally, there is a link to education (4), as access to water can 
help boost education attendance and involvement, but perhaps 
more crucially education is vital to water management and inclu-
sion of understanding water within quality education will help 
support SDG6. Hence, achieving SDG6 can support many of the 
other SDGs, but there are also a number of potential conflicts 
and trade-offs that will have to be considered and negotiated.

This book examines some of the key aspects of SDG6 and 
their implications on an international scale. It then presents 
three case studies that look at different elements of SDG6, 
namely water sanitation and health, ecosystem protection and 
restoration, and integrated water resource management. These 
case studies highlight the challenges achieving SDG6 faces in 
particular contexts, providing examples of the potential syner-
gies and conflicts that achieving the goals provides.
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Table 1.1. The Links Between SDG6 and the Other SDGs.

SDG Links to Water and Sanitation

Ways SDG6 likely to  
affect the success of 
other SDGs

Ways other SDGs 
will affect SDG6

1 No Poverty Water necessary for 
development, for example, 
access to water for 
improved subsistence 
farming; sanitation 
necessary to prevent 
economic losses, for 
example, loss of productive 
hours due to sanitation-
related diseases

Need to pay ‘full-
cost’ for water and 
sanitation services

2 Zero Hunger Water necessary for food 
production; sanitation 
necessary for nutrition 
security

Increased food 
production may 
increase demand 
for water; lack of 
sanitation causes 
stunting and 
malnutrition

3 Good Health 
and Well-
being

Improved sanitation 
necessary for health; 
clean secure water supply 
necessary for improved 
well-being

Likely to increase 
demand for water; 
may require special 
types of sanitation 
infrastructure or 
services

4 Quality 
Education

Access to water will  
boost education (time  
and general 
attentiveness); access to 
sanitation affects school 
attendance especially for 
females

Education key 
to efficient water 
use (demand 
management) 
and sanitation use 
(management of 
services)

5 Gender 
Equality

Water and sanitation are 
highly gendered issues; 
women’s access must be 
considered

Likely to improve 
the participation 
of women in (and 
quality of) water 
and sanitation 
governance
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Table 1.1. (Continued)

SDG Links to Water and Sanitation

Ways SDG6 likely to  
affect the success of 
other SDGs

Ways other SDGs 
will affect SDG6

6 Clean 
Water and 
Sanitation

— —

7 Affordable 
and Clean 
Energy

Water for energy, for 
example, hydropower; 
waste from sanitation 
systems can be converted 
to energy

Water management 
(e.g. treatment 
requires energy); 
conventional 
sanitation systems 
require considerable 
energy (e.g. for 
aerobic wastewater 
treatment)

8 Decent 
Work and 
Economic 
Growth

Safe, secure water 
supply and sanitation are 
necessary for economic 
growth

Economic growth 
can support better 
water and sanitation 
infrastructure

9 Industry 
Innovation 
and 
Infrastructure

Water and sanitation 
support a conducive 
environment for industry 
innovation

Water supply and 
sanitation need 
innovation and 
infrastructure to 
reduce environmental 
impact and ensure 
safety

10 Reduced 
Inequalities

Disparities in access to 
water and sanitation are 
linked to socio-economic 
inequalities

Reduced inequalities 
must include 
equitable access to 
water and sanitation 
services

11 Sustainable 
Cities and 
Communities

Sustainable cities and 
communities require water 
supply and sanitation 
services (including waste 
treatment)

Cities increase 
demand on 
surrounding 
catchments and land 
resources potentially 
conflicting with other 
productive uses such 
as food production
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Table 1.1. (Continued)

SDG Links to Water and Sanitation

Ways SDG6 likely to  
affect the success of 
other SDGs

Ways other SDGs 
will affect SDG6

12 Responsible 
Consumption 
and 
Production

Water and sanitation 
infrastructure could have 
significant environmental 
impacts

Will need to include 
responsible use 
of water and 
management of 
sanitation

13 Climate 
Action

Climate change 
and related weather 
extremes are affecting 
water and sanitation 
management practices 
and infrastructure

Climate adaptation 
can drive better 
water and sanitation 
management 
practices (e.g. 
adaptation to 
flooding)

14 Life Below 
Water

Water necessary for 
all life; untreated waste 
could pollute the marine 
environment

The marine 
environment is a 
crucial part of water 
cycle and wastewater 
treatment

15 Life on Land Water necessary for all 
life forms; sanitation is 
important for preventing 
public health risks

Land-based 
ecosystems are 
important for the 
water cycle and 
wastewater treatment

16 Peace 
Justice 
and Strong 
Institutions

Conflicts over scarce 
water and sanitation 
infrastructure common 
and increasing

Transboundary 
cooperation can 
improve resilience 
through efficient 
allocation of shared 
resources for water 
and sanitation

17 Partnerships 
for the Goals

Transboundary water 
management; sharing 
best practice

Ensuring water 
and sanitation 
management/
technology is 
context-appropriate
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The book seeks to present the goals, the challenges they 
face and the implications for the water sector and beyond if 
we are to meet them.

NOTE

1. In addition, in 2003, sustainable access to water was identified 
as a human right by the United Nations (UN Committee on 
Economic Social and Cultural Rights, 2003).
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