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UN-Water Foreword 
We stand at a critical juncture. At the midpoint of the United Nations 2030 Agenda for 
Sustainable Development, we risk failing to meet the promise of SDG 6 – to ensure the 
availability and sustainable management of water and sanitation for all.

The 2024 series of indicator reports, published by the UN-Water Integrated Monitoring 
Initiative for SDG 6 (IMI-SDG6), depict a crisis with profound repercussions for many 
other SDGs, particularly those related to poverty, food, health, education, gender 
equality, sustainability and environmental integrity.

Billions of people worldwide are still living without access to safely managed drinking 
water and sanitation services. Water pollution levels are alarmingly high. Inefficient 
water use practices are common. Water scarcity is a growing problem. Degradation 
of water-related ecosystems continues unabated. Governance and transboundary 
cooperation on water resources are too weak, and every continent suffers the impacts 
of inadequate investment in water and sanitation infrastructure.

Despite concerted efforts and global commitments, we are compelled to acknowledge 
that progress so far has been insufficient to meet all eight targets of SDG 6. In some 
regions and countries, for some indicators, progress is even reversing.

However, over the past year, the UN-Water family has come together to develop 
a response that aims to accelerate progress through a more holistic and 
integrated approach.

After the UN 2023 Water Conference, in response to the high ambitions set by Member 
States, UN-Water released the Blueprint for Acceleration: SDG 6 Synthesis Report on Water 
and Sanitation 2023, which identifies two crucial needs: for Member States to develop a 
United Nations political process for water and for the United Nations system to better 
unify its water-related efforts to support Member States.

On the first, Member States adopted a resolution that, among other things, established 
two future UN water conferences – one in 2026 and one in 2028. 

On the second, the resolution requested that the United Nations  Secretary-General 
present a United Nations system-wide water and sanitation strategy in consultation 
with Member States. The Secretary-General looked to UN-Water, under my leadership, 
to assist with this. 

The strategy will be presented in July 2024: the middle of a year that marks a pivotal 
moment in our collective journey towards achieving SDG 6. It is time to redouble 
our efforts, recalibrate our strategies, and mobilize resources to make good on our 
commitments to global society and the future of our planet. 

We face unprecedented challenges, but we now have unprecedented tools and 
political momentum. The data and insight gathered by the IMI-SDG6 must guide our 
prioritization of efforts and investments to the areas of greatest need, ensuring no one 
is left behind.

Thank you for your unwavering dedication to this vital cause.

Alvaro Lario,
President of the International 

Fund for Agricultural 
Development (IFAD)

Chair of UN-Water
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UN-Habitat Foreword 
The Sustainable Development Goals (SDGs), adopted by all United Nations Member States 
in 2015, represent a shared blueprint for peace and prosperity for people and the planet. 
Among these, SDG 6 aims to "Ensure availability and sustainable management of water and 
sanitation for all." A key component of this goal is Target 6.3, which focuses on improving 
water quality by reducing pollution, minimizing the release of hazardous chemicals, halving 
the proportion of untreated wastewater, and substantially increasing recycling and safe 
reuse globally by 2030. Indicator 6.3.1 specifically tracks the proportion of wastewater safely 
treated. UN-Habitat are pleased to share the co-custodianship of this indicator with WHO and 
UNSD, and I must acknowledge this very fruitful collaboration.

This global report on the monitoring of wastewater for SDG 6.3.1 represents a significant 
step towards achieving these ambitions. This report provides a comprehensive analysis of 
the current state of wastewater management, highlighting both the progress made and the 
challenges that remain. The report emphasizes the importance of reliable data and effective 
monitoring systems to inform policy-making and investment decisions, enabling countries 
to prioritize actions that will have the greatest impact on water quality and public health, and 
the impacts associated with climate change. Compared to our previous report in 2021, I am 
happy to say that many more Member States are now reporting on this indicator. However, 
we are still some way off being able to report a global estimate, as we need to have data from 
both 50% of countries and 50% of the world’s population. We are very close to reaching this 
threshold, and it is my sincere wish that we reach this goal in our next report, due in 2027.

This report draws on data from around the world, offering insights into the diverse 
approaches’ countries are taking to monitor and manage wastewater. It underscores the need 
for enhanced international cooperation, knowledge-sharing, and sustained efforts to build on 
the momentum generated by the 2023 UN Water Conference. 

The 2023 UN Water Conference marked a pivotal moment in our global commitment to 
addressing water-related challenges. It brought together leaders, experts, and stakeholders 
from around the world to galvanize action towards SDG 6. At this conference, a significant 
commitment was led by a group of Member States and UN-Habitat, focused on enhancing 
the sustainable management of wastewater. This initiative underscores the critical role of 
wastewater treatment in ensuring safe, resilient, and inclusive urban environments. The 
commitment calls for increased investment in wastewater infrastructure, capacity-building, 
and the promotion of innovative technologies to advance global progress towards SDG 6.3.

Wastewater management is not just a technical or environmental issue; it is intrinsically 
linked to social equity, economic growth, and climate resilience. Properly treated wastewater 
can become a valuable resource, contributing to water security and the circular economy. 
Conversely, untreated or inadequately treated wastewater poses serious risks to ecosystems, 
human health, and livelihoods, particularly in vulnerable communities. For the first time in this 
report, we also present some initial data on wastewater reuse.

As we approach the 2030 deadline, it is imperative that we accelerate efforts to improve 
wastewater treatment and management. This report serves as a vital tool for decision-
makers, practitioners, and stakeholders committed to safeguarding our water resources for 
future generations. By advancing the monitoring of wastewater under SDG 6.3.1, we can 
move closer to achieving a healthier, more equitable and sustainable world.

Ms. Anacláudia Rossbach,
Executive Director and Under-

Secretary General, United 
Nations Human Settlements 

Programme (UN-Habitat)
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Executive summary
The objective of monitoring progress against Sustainable Development 
Goal (SDG) Indicator 6.3.1 is to ensure accountability among United 
Nations Member States regarding reducing water pollution, minimizing 
the release of hazardous chemicals and increasing safe wastewater 
treatment and reuse to improve sustainable water management, while 
providing necessary and timely information to decision-makers and 
stakeholders to make informed decisions. With this purpose, SDG 
Indicator 6.3.1 tracks the proportion of wastewater flows generated 
by domestic and industrial economic activities that are safely treated. 
Wastewater is considered to be safely treated if it is discharged in 
compliance with relevant standards or treated to a level commensurate 
with secondary (or higher) processes.

The United Nations Human Settlements Programme (UN-Habitat), the 
World Health Organization (WHO) and the United Nations Statistics 
Division (UNSD) are the three United Nations custodian agencies 
responsible for monitoring SDG Indicator 6.3.1. This indicator has 
been disaggregated into three components, namely the safely treated 
proportions of total, industrial and domestic wastewater flows. However, 
distinct methodologies are employed for the total and industrial 
components, which are monitored by UN-Habitat, and the domestic 
component, which is monitored by WHO. To avoid confusion between the 
two different approaches, this report presents the methods and results 
on total/industrial wastewater in separate subsections from domestic 
wastewater. Table 1 presents a summary of the main estimates and 
statistics for the indicator – comparing figures between the 2024 and 
2021 progress reports and corresponding data availability.
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Table 1. Summary of global wastewater monitoring data for SDG Indicator 6.3.1 comparing data 
between the 2024 and 2021 progress reports. 

INDICATOR COMPONENT/ 
VARIABLE

DATA COVERAGE

STATISTIC/ESTIMATE

NUMBER OF UN MEMBER STATES PROPORTION OF GLOBAL POPULATION

2021 REPORT 2024 REPORT 2021 REPORT 2024 REPORT 2021 REPORT 2024 REPORT

Volume of total wastewater 
generated

56 85 22% 46% 132 bn m3 187 bn m3

Volume of total wastewater 
treated

57 95 20% 69% 42 bn m3 220 bn m3

Proportion of total 
wastewater treated (any 
treatment)

42 73 18% 42% 32% 76%

Proportion of total 
wastewater safely treated

15 42 6% 12% 17% 60%

Volume of industrial 
wastewater generated

32 49 12% 16% 45 bn m3 36 bn m3

Volume of industrial 
wastewater treated

15 27 4% 10% 4 bn m3 8 bn m3

Volume of industrial 
wastewater safely treated

3 17 <0.1% 5% 0.1 bn m3 3 bn m3

Proportion of industrial 
wastewater treated

14 22 4% 8% 30% 38%

Proportion of industrial 
wastewater safely treated

3 16 <0.1% 4% 3% 27%

Volume of wastewater 
reuse 

59 36 bn m3

Volume of household 
wastewater generated

193 193 >99% >99% *271 bn m3 *268 bn m3

Volume of household 
wastewater safely treated

116 129 80% 89% *150 bn m3 *155 bn m3

Volume of household 
wastewater not safely 
treated

116 129 80% 89% *121 bn m3 *113 bn m3

Proportion of household 
wastewater safely treated

116 129 80% 89% *56% *58%

* Indicates that the data reported for the indicated data point are globally representative 
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Total and industrial wastewater flows 
There is an alarming lack of countries’ reported wastewater statistics worldwide (Table 1) that could be addressed 
through the monitoring of SDG Indicator 6.3.1. However, the previous global SDG 6.3.1 progress report presenting the 
statistics reported by United Nations Member States shows that in 2015, national-level reporting on the proportion 
of total wastewater treated represented only 20 per cent of the world’s population; for the proportion of industrial 
wastewater treated, the figure was only 5 per cent of the world’s population (UN-Habitat and WHO, 2021). 

Across the 107 countries reporting some wastewater statistics for 2022 (representing 73 per cent of the world’s 
population) in the present report, the proportion of total wastewater receiving some level of treatment (76 per cent) 
could only be calculated for 73 countries (representing 42 per cent of the global population); whereas the proportion 
of total wastewater “safely” treated, i.e. at least secondary treatment (60 per cent), could only be calculated for 
42 countries (representing 12 per cent of the population) (Table 1). These data are insufficient to establish global 
statistics on the proportion of total wastewater treated and safely treated.  

This increase in data coverage has resulted in a different aggregate estimate of the proportion of total wastewater 
treated: from 32 per cent in 2015 (as reported in the 2021 report) to 76 per cent in 2022 as found in this report. This 
change in the SDG indicator value does however not reflect a significant increase in the flows treated, but rather an 
increase in data collection by taking into account the latest record over the last six years (from 2017 to 2022) – and 
not only for one given year as for the previous report. In 2022, globally, more wastewater was indeed treated (220 
billion m3) than generated (187 billion m3) according to the reports, highlighting the need to improve the state of 
knowledge about wastewater generation by economic activities. The overall differences between generated and 
treated flows may vary for a variety of reasons: (i) different countries interpret “wastewater generated” in different 
ways. Some countries will calculate it based on a percentage of the water used and this will result in an underestimate 
as they will not include independent water supplies (i.e. non-municipal sources); (ii) in many countries, combined 
sewers are used, so that some surface water is co-treated with blackwater from toilets; (iii) in some countries, the 
methods for domestic use are based on population-based estimates (based on per capita water use). Moreover, 
statistics for wastewater treatment are reported more than those for wastewater generated. There is thus limited 
scope for comparing the aggregate statistics in the two reports (2021 and 2024) and interpreting the evolution of the 
proportion of total and industrial wastewater treated and safely treated.

Another lesson from this report is that urban wastewater treatment plants are key to collecting wastewater statistics, 
since almost all countries reporting some treated wastewater statistics for 2022 reported some data from such 
treatment plants (91 of 95 countries) and 85 per cent of the countries who reported some wastewater statistics 
reported some urban flows treated (91 out of 107 countries).

In contrast, it is still extremely challenging to readily assess industrial wastewater flows, with 49 countries reporting 
some statistics on flows generated and only 27 countries reporting some statistics on flows treated. In fact, many 
industries abstract water from (and discharge treated or untreated effluent into) water resources such as lakes, rivers 
and groundwater, which are frequently not monitored by public drinking water operators and included in national 
statistics. Moreover, the water sector’s institutional responsibility is often fragmented between a high number of 
actors and industrial data are not systematically disclosed and/or centralized by a dedicated institution. 

A dedicated section of this report is finally presenting the cross-cutting benefits of wastewater reuse and climate 
change adaptation and mitigation. It strongly supports the inclusion of supplementary variables on wastewater reuse 
and safe reuse, as part of future progress reports and as called for in the Target 6.3 wording but not yet monitored 
within the SDG 6 framework. In this purpose, this report is for the first time presenting the countries’ wastewater reuse 
statistics available in the databases that are used to populate SDG Indicator 6.3.1. This approach of using reuse data 
already reported would also limit the monitoring burden that the SDG reporting could impose on countries by creating 
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a supplementary SDG indicator and/or global reporting mechanism. This section of the report encourages a paradigm 
shift in intersectoral wastewater management and monitoring, that could greatly contribute to human well-being 
and to the protection of the environment and biodiversity; while significantly leveraging circular economy through 
wastewater reuse and nutrient recovery, as needed to adapt to climate change impacts on the world’s limited and 
threatened freshwater resources.

Domestic wastewater flows 
WHO monitors global household wastewater generated and subsequent flows collected (in urban and independent 
collection systems), delivered to treatment (urban wastewater treatment plants or independent treatment facilities) 
and safely treated (treated and discharged in compliance with standards, or treated by secondary or higher 
processes). Globally, an estimated 268 billion m3 of household wastewater was generated in 2022, of which 155 billion 
m3 (58 per cent) was estimated to have been collected, delivered to treatment and safely treated and discharged. 
While the proportion of household wastewater safely treated in 2022 is slightly higher than that previously reported 
for 2020 (56 per cent), trends on the indicator remain inconclusive until estimates are made over a longer time period. 
Additionally, the lack of data for a 2015 baseline estimate inhibits the assessment of progress towards Target 6.3 
(halving the proportion of untreated discharges by 2030).

Estimates of the proportion of household wastewater safely treated were computed for 140 countries, areas and 
territories (including 129 United Nations Member States) covering 92 per cent of global household wastewater flows 
and 89 per cent of the global population. Regional estimates were produced and published for all eight SDG regions, 
as well as other regional groupings (e.g. Least Developed Countries). Broad disparities were found in the proportion of 
household wastewater safely treated across the SDG regions.

Globally, an estimated 113 billion m3 of household wastewater was discharged without safe treatment in 2022 – 
negatively impacting receiving water bodies and putting the health of humans and ecosystems at risk. The burden 
of disease and health implications associated with untreated wastewater have also been discussed in this report, 
including implications for cholera control, antimicrobial resistance, food safety and security, vector-borne disease and 
recreational water quality. Much of the fraction of household wastewater that was not safely treated was attributable 
to households lacking adequate blackwater and greywater collection systems, such as sewer connections or septic 
tanks (45 per cent). A moderate proportion was attributable to septic tanks that did not adequately contain excreta, 
or from which faecal sludge was not properly emptied and disposed (24 per cent) and sewer flows that received only 
primary treatment or did not comply with discharge standards (19 per cent).

The quality and robustness of the WHO database on household wastewater has improved significantly since the 
first indicator report was published in 2018. While data coverage for the household component of the indicator is 
high and global and regional aggregate estimates have been established for 2020 and 2022, the WHO methodology 
of computing country estimates based on a snapshot of the most recent country data on household wastewater 
occasionally results in significant variability in the estimates between reporting years – most often due to new, 
revised, or reinterpreted data. To address this issue and to report on progress towards Target 6.3 for the first time, 
WHO intends to refine its methodology for monitoring household wastewater to allow for the computation of time 
series estimates using all relevant and recent historical country data. 
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Key messages

Total and industrial wastewater flows 
Statistics on total and industrial wastewater are produced from data reported by countries in standard 
questionnaires regularly circulated by UNSD, Eurostat and OECD, or directly by UN-Habitat. While this 
report presents global summary statistics (total volumes and proportions safely treated), these should not 
be interpreted as being representative of the complete global flows of total wastewater generation and 
treatment, since data were available from fewer than half of countries, representing less than half of the 
global population.

•	 We are still unable to make a global estimate of total and industrial wastewater flows due to the 
under-reporting. There has however been improvement in the level of reporting since the last indicator 
report in 2021.

•	 107 countries reported some wastewater statistics for 2022, representing 73 per cent of the world’s 
population.

•	 Across the 85 countries reporting some wastewater generated statistics for 2022, 60 countries 
reported some flows for the domestic sector; whereas 49 countries reported some data for the 
industrial sector.  

•	 The proportion of total wastewater treated (76 per cent) could be calculated for 73 countries, 
representing 42 per cent of the global population. 

•	 The proportion of total wastewater “safely” (i.e. at least secondary treatment) treated (60 per cent) 
could be calculated for 42 countries (representing 12 per cent of the population). 

•	 Globally, more wastewater was treated (220 billion m3) than generated (187 billion m3) reported 
for 2022, highlighting the need to better monitor wastewater generated flows, reviewing individual 
countries calculation methods, the impacts of combined sewer flows and generation by non-domestic 
sectors. 

•	 Across the 95 countries reporting some treated wastewater statistics for 2022, 91 countries reported 
some data from urban treatment plants (whereas only 27 countries reported some data on treated 
industrial wastewater). This shows that urban wastewater treatment plants and water operators are 
the key to collecting national wastewater statistics.

•	 Some countries report more wastewater treated than generated, because urban plants also treat 
a proportion of surface water flows (often as a result of combined sewerage), as well as illegal 
wastewater discharged in public sewers and some proportion of industrial wastewater, which may be 
treated at source. 

•	 There is a relative lack of monitoring and/or reporting of the wastewater flows generated by some 
economic activities, notably in the industrial sector, which can frequently use self-supplied water 
resources (e.g. from rivers and groundwater) that are generally not included in the public drinking 
water statistics available and/or are regulated by different actors and institutions with limited 
coordination.

•	 Conversely, frequent underestimation of the industrial wastewater flows generated also strongly 
limits interpretation of the total flows and therefore interpretation of Indicator 6.3.1. 

•	 The report finally justifies why safe wastewater reuse should be promoted and monitored in the 
context of climate change adaptation, while presenting the existing statistics that could be monitored 
through SDG Indicator 6.3.1. following revision of the related metadata.
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Domestic wastewater flows
Statistics on domestic wastewater are produced from data reported by countries in the same standard 
questionnaires (UNSD, Eurostat and OECD), as well as from other official national sources (reports 
and databases from statistical offices, line ministries, regulators, etc.). In some cases, missing data 
are replaced by standard assumptions (e.g. per capita domestic water consumption). Data coverage 
is accordingly relatively higher for domestic than for industrial or total wastewater flows (well above 
50 per cent for many variables) and allows extrapolations to be made from countries with data, to 
produce global and regional aggregate estimates. All global and regional estimates for domestic 
wastewater presented in this report are therefore considered representative of entire global or regional 
wastewater flows.

•	 In 2022, 268 billion m3 of household wastewater were generated globally in 2022, of which 155 billion 
m3 (58 per cent) were safely treated.

•	 This proportion safely treated represents a marginal increase compared to the estimates for 2020 
that were published in the 2021 progress report; however, more data points are needed before 
conclusions can be drawn on global progress and trends.

•	 46 per cent of global household wastewater flows were safely treated through sewers and urban 
treatment plants, while 12 per cent were safely treated through septic tanks and onsite treatment 
and disposal.

•	 Considering household wastewater that was not safely treated, most was attributable to: households 
without an adequate wastewater collection system (45 per cent), such as a sewer or septic tank 
connection; inadequately functioning or emptied septic tanks (24 per cent); and sewer flows that 
received only primary treatment or did not comply with discharge standards (19 per cent).

•	 Estimates of the proportion of wastewater safely treated were computed for all eight SDG regions 
and for 140 countries, areas and territories (including 129 United Nations Member States) repre-
sentative of 89 per cent of the global population and 92 per cent of the global volume of household 
wastewater generated.

•	 Regional disparities in the proportion of household wastewater safely treated were found to be broad.
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1. Wastewater 
monitoring and its 
importance to the SDGs 
and beyond
Wastewater and the global development agenda. In the seventy-first session 
of the United Nations General Assembly in 2017, the 193 Member States 
approved the global indicator monitoring framework developed by 
the Inter-Agency and Expert Group on Sustainable Development Goal 
Indicators (IAEG-SDG) and, for the first time, put wastewater on the global 
development agenda for low-, middle- and high-income countries alike. 
Sustainable Development Goal (SDG) 6 is dedicated to ensuring the 
availability and sustainability of water and sanitation for all by 2030. SDG 
Target 6.3 seeks to “by 2030, improve water quality by reducing pollution, 
eliminating dumping and minimizing release of hazardous chemicals 
and materials, halving the proportion of untreated wastewater and 
substantially increasing recycling and safe reuse globally” and includes 
two complementary indicators to monitor progress: 
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•	 Indicator 6.3.1: the proportion of domestic and 
industrial wastewater flows safely treated; and

•	 Indicator 6.3.2: the proportion of bodies of water 
with good ambient water quality.

SDG Indicator 6.3.1 tracks the proportion of wastewater 
flows generated by different point sources (households, 
services, industrial economic activities and agriculture) 
that are safely treated, either at urban or other waste-
water treatment plants (WWTPs) or independent 
treatment systems, before being discharged into the 
environment. 

Why monitor wastewater? The purpose of monitoring 
progress against SDG Indicator 6.3.1 is to ensure 
accountability among all United Nations Member States 
towards reducing water pollution, minimizing the release 
of hazardous chemicals and increasing safe wastewater 
treatment and reuse to improve sustainable water 

1	  https://sdgs.un.org/partnerships/wastewater-2030-striving-circular-economy-climate-resilient-world 

management, while providing necessary and timely infor-
mation to decision-makers and stakeholders to make 
informed decisions. This relatively simple monitoring 
framework therefore provides a unique opportunity to 
explain why countries are advised to compile waste-
water statistics and show them the benefits it will have 
on their citizens and the environment.

The UN 2023 Water Conference held in New York in 
2023 saw the adoption of the Water Action Agenda, 
representing voluntary commitments of nations 
and stakeholders to accomplish the SDGs and their 
targets connected to water. The United Nations 
Human Settlements Programme (UN-Habitat) and the 
Government of Ghana also presented a commitment1 on 
behalf of 10 countries determined to strengthen waste-
water monitoring in the context of SDG 6 (Box 1).

https://sdgs.un.org/partnerships/wastewater-2030-striving-circular-economy-climate-resilient-world
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Box 1. Wastewater 2030: 
striving for a circular economy 
in a climate-resilient world.
The UN 2023 Water Conference held in New York in 
March 2023 saw the adoption of the Water Action 
Agenda, representing voluntary commitments 
of nations and stakeholders to accomplish the 
SDGs and their targets connected to water. The 
United Nations Human Settlements Programme 
(UN-Habitat) and the Government of Ghana 
presented a commitment on behalf of 10 countries 
determined to strengthen wastewater monitoring in 
the context of SDG 6.

Wastewater warrants much more attention for 
health, environment, or justice reasons. If we are 
consistent in adopting a much-needed global 
transformation into a resilient circular economy, 
wastewater management must feature more strongly 
in development policy. The situation is critical in a 
range of Member States and is further exacerbated 
by the climate crisis. Wastewater is wasted, since 
it cannot be adequately treated for safe reuse. This 
commitment takes a fresh look at SDG Indicator 
6.3.1., promoting a new initiative to better integrate 
wastewater statistics and policies into support 
for Agenda 2030. The initiative will review the 
following subtopics:

Tackling wastewater pollution from all sources

In order to better understand and quantify the 
problem of wastewater pollution and to make 
decisions about its management, the monitoring 
capacity of responsible authorities will be 
strengthened. We must not only include wastewater 
from all sources but also understand the critical 
links to solid waste management, plastic pollution 
and drainage and their combined impact on the 
natural environment.

Promoting climate-resilient wastewater 
infrastructure

Extreme climate events have revealed that 
our wastewater management infrastructure 
is hopelessly inadequate. Climate change has 
catalysed new thinking for the water, sanitation 
and hygiene (WASH) sectors. We will revisit 
wastewater management, overview existing 
systems and retrofit and modify them. Nature-
based solutions can support win-win situations 
where treatment costs (including energy) are 
reduced, while at the same time improving 
system capacity to manage storm water.
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Adopting a new inclusive policy for wastewater

For too long the wastewater sector has remained 
divided, with both wastewater and excreta from 
onsite systems being considered differently 
from offsite, networked solutions. Aside from 
technical options, wastewater as a sector suffers 
from divided institutional responsibility. Better 
local-level management will lead to improved 
national-level impacts. Reuse of wastewater and 
excreta as an easily-exploited and cost-effective 
resource should be considered the norm.

Promoting good practices and stimu-
lating investment

In addition to technological advances, new 
governance methods are demonstrating greater 
alignment and improved productivity and 
efficiency. The conservatism of the sector needs 
to be overcome and strategic investments made. 
Wastewater-based epidemiology is also now 
leading the way in helping us to predict and better 
manage future health pandemics. Platforms for 
sharing this information and ensuring that the 
latest approaches are included in teaching and 
research curricula are lacking.

Towards a more-aligned international effort 
on wastewater

Building on the work on wastewater and with 
the continued support of the co-custodians 
of SDG 6.3 and related SDGs, the consortium 
agrees to meet regularly and consolidate our 
findings, leading to a more detailed commitment 
on wastewater globally. We agree to share our 
findings at appropriate fora and to seek further 
financial resources to achieve our aims.

Wastewater and SDG 6. Improving wastewater 
management and monitoring is in fact an essential 
component of the overall SDG 6, since it can have 
direct positive impacts on all SDG 6 targets (Figure 
1). Improving wastewater treatment has indeed direct 
impacts on the quality of drinking water sources (Target 
6.1), while being closely connected to Target 6.2 on the 
use of safely managed sanitation services. Indicator 
6.3.1 has also strong connections with Target 6.4 on 
water-use efficiency through the monitoring of the flows 
of wastewater generated by sectors, while the character-
ization of wastewater flows is also key to implementing 
integrated water resources management (IWRM) (Target 
6.5). Indicator 6.3.1 is also strongly related to Target 6.6 
on water-related ecosystems, since the latter are directly 
impacted by wastewater discharged into water-re-
ceiving systems. Finally, wastewater management, 
facilities and services are interconnected with Target 
6.b, for the participation of local communities in water 
and sanitation planning and management, including 
through international cooperation and capacity building 
(Target 6.a). 

Wastewater and the SDGs at-large. Target 6.3 and the 
improvement of wastewater management and treatment 
is also key to reach the SDGs, since it has synergies 
with all the 17 other SDGs through the three dimen-
sions of sustainable development (social, economic 
and environmental) (Figure 2). Some examples that 
are demonstrated in this report include: SDG 3 on 
health and wellbeing (further discussed in Section 
5.2); SDG 11 (sustainable cities and communities) 
since most available wastewater statistics come from 
urban WWTPs which therefore play a major role in 
water diagnostics approaches as needed for urban 
water resources management and Citywide Inclusive 
Sanitation (CWIS) strategies; SDG 13 on climate action, 
specifically the strong links between wastewater 
management and climate change, since wastewater 
treatment represents a high energy demand, but also 
acts as an important source of greenhouse gases, 
whereas wastewater reuse is a crucial climate change 
adaptation measure for reducing water stress; and SDG 
14 (life below water) as coastal marine water pollution is 
primarily caused by land-based activities, including the 
discharge of inadequately treated urban and industrial 
effluents (Tuholske et al., 2021).

- continuation of Box 1
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Figure 1. SDG indicator 6.3.1 interlinkages with the other SDG 6 indicators (UN-Habitat 2023) 

6.1 Safe and affordable drinking water
Ensuring that wastewater is safely treated can 

improve the quality of drinking-water by reducing 
contamination, while increasing access to 

drinking-water must be matched by increased 
wastewater treatment. 

6.2 End open defecation 
and provide access to 

sanitation and hygiene for all
Increased access to sanitation 

may yield additional wastewater 
volumes that must be collected 

and treated if good ambient water 
quality and healthy ecosystems 

are to be sustained. 

6.4 Increase water-use 
efficiency and ensure 

sustainable freshwater supplies 
Wastewater treatment and reuse can 

increase the sustainability of 
freshwater supplies and improve 

water-use efficiency.  

6.5 Implement integrated water 
resources management 

Characterization and quantification of wastewater 
flows at basin level is key in the implementation of 
Integrated Water Resources Management (IWRM). 

6.6 Protect and restore 
water-related ecosystems
Water-related ecosystems are directly 
impacted by the quantity and quality 
of discharged wastewater effluents. 
Improving wastewater treatment can 
restore and protect water-related 
ecosystems. 

6.b Support local engagement in water and 
sanitation management
Fostering active participation of local communities 
in water and sanitation management and exchange 
of knowledge on sustainable practices can 
encourage responsible water use and wastewater 
disposal.

6.a Ensure availability and 
sustainable management of 
water and sanitation for all
Providing capacity-building and 
fostering international 
cooperation can enable 
developing countries to enhance 
their wastewater management 
and infrastructure. 

W
AS

TE
WATER TREATMENT AND THE OTHER SDG6 TARGETS

SDG6.3.1 influence other SDG6 targets
Other SDG6 targets influence SDG 6.3.1 
SDG6.3 and other SDG6 targets influence each other

6.1

6.2

6.4

6.5

6.6

6.a

6.b

GRID-Arendal 
(2023)

SDG 6.3.1
Proportion 

of domestic 
and industrial 

wastewater flows 
safely treated

Figure 1. SDG Indicator 6.3.1 interlinkages with the other SDG 6 indicators. 
(UN-Habitat 2023) 

Wastewater treatment is highly interlinked with the SDG 6 targets
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Figure 2. SDG target 6.3.1 interlinkages with the other SDGs (UN-Habitat 2023) 

1 No poverty
Improving wastewater management and safe reuse can build resilience for poor 
and marginalized groups by reducing exposure to polluted waters. 
 

2 Zero hunger
Improving wastewater management and safe reuse can support food security 
and crop yields in water scarce regions. 

3 Good health and well-being
Wastewater collection and treatment can reduce the release 
of hazardous waste and chemicals and associated illnesses 
and deaths. 

4 Quality education
Reducing exposure to polluted water can increase 
educational attendance while acquired knowledge 
on the benefits of wastewater management can 
promote sustainable development. 

5 Gender equality
Improving wastewater treatment and reuse 
can create employment opportunities and 
foster equal participation and leadership roles 
for women in the wastewater sector.

7 Affordable and clean energy 
Wastewater and sludge can be a source of 
renewable energy. 

8 Decent work and economic growth 
Wastewater treatment and reuse can enhance 
resource efficiency and promote technological 
innovation, thus help decouple economic growth 
from environmental degradation. 

9 Industry, innovation and infrastructure 
Building resilient infrastructures that enable wastewater 
treatment and reuse and technological upgrade and innovation 
can promote sustainable industrialisation. 

10 Reduced inequalities 
Support and promotion of financial flows to developing countries can 

provide necessary funding for initiatives related to wastewater management 
and reuse initiatives.

 11 Sustainable cities and communities
Wastewater treatment and reuse can ensure access to adequate basic 

services, upgrade slums and reduce the environmental impact of 
cities, while enhanced capacity for urban planning can improve 

wastewater management. 

12 Responsible consumption 
and production 

Enhancing wastewater collection, treatment and 
reuse can improve the sustainable management and 

efficient use of water resources.  

13 Climate action
Energy efficient wastewater treatment and 
wastewater reuse can reduce greenhouse 

gas emissions and provide adaptation and 
mitigation actions against climate change.  

14 Life below water
Improved wastewater treatment that 

mitigate the release of land-based nutrients 
can reduce eutrophication and strengthen 

the resilience of coastal and marine 
ecosystems.

15 Life on land
Wastewater management and reuse can 

protect natural habitats and halt the loss of 
biodiversity. Conversely, preservation of 

freshwater ecosystems can improve water 
quality and the sustainability of water 

resources. 

16 Peace, justice and strong institutions
Enhancing wastewater management can foster 

transparent governance and inclusive decision-making that 
promotes sustainable resource management. Meanwhile, 

strengthening institutions at all levels can enable improved 
management of wastewater. 

17 Partnerships for the goals
Wastewater management and reuse can contribute to domestic resource mobilization 

and facilitate transfers of environmentally sound technologies. Promotion of 
investments in least developed countries can provide funding for wastewater collection 

and treatment.  

LINKAGES BETWEEN SDG6.3 AND THE OTHER SDGS

GRID-Arendal 
(2023)

Direct influence
Indirect influence

SDG6.3 influence other SDGs
Other SDGs influence SDG 6.3 
SDG6.3 and other SDGs influence each other

adapted from: ESCAP, UN (2016). Analytical Framework for Integration of Water and Sanitation 
SDGs and Targets Using Systems Thinking Approach. Working paper.  

SDG6.3
improve

water quality
and wastewater 

treatment,
safe reuse

Figure 2. SDG Target 6.3.1 interlinkages with the other SDGs. 
(UN-Habitat 2023) 

Wastewater treatment is highly interlinked with the SDG 6 targets
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2. Methods and process
Custodians and accountabilities for global wastewater monitoring. UN-Habitat, 
WHO and the United Nations Statistics Division (UNSD) are the three 
United Nations custodian agencies for SDG Indicator 6.3.1. This indicator 
has been disaggregated into three components, namely the safely treated 
proportions of total, industrial and domestic wastewater flows. Distinct 
methodologies are employed for the total and industrial components of 
Indicator 6.3.1, which are monitored by UN-Habitat, and for the domestic 
component which is monitored by WHO. Figure 3 presents a schematic 
diagram of data sources (orange), data inputs (light blue), core data 
variables (dark blue) and Indicator 6.3.1 components (pink) – highlighting 
the commonalities and differences between the UN-Habitat and WHO 
components of the indicator respectively.
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2	  https://unstats.un.org/unsd/envstats/

3	  https://unstats.un.org/unsd/envstats/questionnaire

4	  https://www.oecd-ilibrary.org/environment/data/oecd-environment-statistics_env-data-en

5	  https://ec.europa.eu/eurostat/web/environment/information-data/water

Figure 3. SDG Indicator 6.3.1 data sources (orange), data inputs (light blue), data variables (dark blue) 
and global monitoring components (pink)
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Figure 3. SDG Indicator 6.3.1 data sources (orange), data inputs (light blue), data variables (dark 
blue) and global monitoring components (pink).  

Harmonized data collection for wastewater statistics. Three data collection initiatives (Figure 3) serve as a repository 
and data source for most wastewater-related statistics relevant to Indicator 6.3.1 monitoring and covering all 
countries, namely:

•	 UNSD and United Nations Environment Programme (UNEP) Environment Statistics2 and corresponding question-
naire.3 UNSD serves as a co-custodian for Indicator 6.3.1 monitoring due to its mandate for wastewater data 
collection via this questionnaire;

•	 Organisation for Economic Co-Operation and Development (OECD) Environment Statistics;4

•	 Eurostat Environmental Statistics.5

UN-Habitat and WHO employ distinct methodologies but rely on some common data sources, for the 
monitoring of total, industrial and domestic wastewater, respectively

https://unstats.un.org/unsd/envstats/
https://unstats.un.org/unsd/envstats/questionnaire
https://www.oecd-ilibrary.org/environment/data/oecd-environment-statistics_env-data-en
https://ec.europa.eu/eurostat/web/environment/information-data/water
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While OECD and Eurostat operate separate databases, 
they collect data via a unified questionnaire (OECD/
Eurostat Joint Questionnaire on Inland Waters6). 
National Statistical Offices (NSOs) are typically 
responsible for completing their relevant environmental 
questionnaire as fully as possible7 (Figure 3). UNSD 
sends out its questionnaire to NSOs for a new round of 
data collection every two years while OECD and Eurostat 
do so annually.  

Collaboration for harmonization. Over the past decade, 
efforts have been made by UNSD, OECD, Eurostat and 
more recently UN-Habitat and WHO, to harmonize terms, 
definitions and the methods used by their respective 
data instruments and monitoring efforts to collect 
and use countries’ official national wastewater data. 
UN-Habitat and WHO have worked in close collaboration 
with these agencies to ensure that the most recent data 
are used for global reporting. Annex 1 presents a list of 
the key wastewater terms used in this report and their 
respective definitions – most of which are accounted for 
in the indicator metadata and many of which are closely 
aligned to those published by UNSD, OECD and Eurostat.

Key differences in total/industrial versus domestic 
wastewater monitoring. UN-Habitat and WHO compute 
and publish the volumes of wastewater generated 
and the volumes and proportions safely treated, 
for their respective components of the indicator. 
UN-Habitat utilizes officially reported data (Figure 3) 
without manipulation to publish statistics on total and 
industrial flows generated, treated and safely treated 
(whether subcomponents associated with total or 
industrial flows generated or treated are complete 
or incomplete). These statistics are therefore indic-
ative of reported flows only and are not necessarily 
representative of global or country-wide wastewater 
conditions, due to reporting gaps for some countries. 
WHO uses a combination of official country data and 
standard assumptions (Figure 3) to comprehensively 
characterize domestic wastewater flows at country 
level. However, the influence of these assumptions is 
limited and estimates cannot be computed if minimum 

6	 Data Collection Manual for the OECD/Eurostat Joint Questionnaire on Inland Waters and Eurostat Regional Water 
Questionnaire. https://ec.europa.eu/eurostat/documents/1798247/6664269/Data+Collection+Manual+for+the+OECD_
Eurostat+Joint+Questionnaire+on+Inland+Waters+%28version+3.0%2C+2014%29.pdf/f5f60d49-e88c-4e3c-bc23-c1ec26a01b2a

7	 Joint Questionnaire on Inland Waters for European and OECD member countries and the UNSD/UNEP Environment Statistics questionnaire for all other 
countries.

data reporting requirements have not been met. As 
each aspect of household wastewater is characterized 
without any data gaps, nationally representative 
statistics on volumes and proportions safely treated 
are produced – while maximizing the number of 
countries for which estimates can be published. While 
data coverage and completeness are maximized by 
this approach, the accuracy of the estimates may be 
impacted if any assumptions used in the computation 
differ from the true conditions in a given country.

Data sources for global wastewater reporting. The compo-
nents of both UN-Habitat and WHO draw on wastewater 
data from the UNSD Environment Statistics database 
and the OECD/Eurostat Joint Questionnaire on Inland 
Waters. In addition, in 2023 UN-Habitat launched a 
similar wastewater-specific questionnaire to monitor 
the SDG 6.3.1, which can be used by NSOs, ministries, 
regulators and/or operators to report data and ensure 
that the most up-to-date statistics are used for global 
reporting (Figure 3). UN-Habitat exclusively utilizes 
data reported to these aforementioned sources; WHO 
also collects data from other official sources – such 
as directly from NSO websites or environmental and 
wastewater sector thematic reports (Figure 3).

Safely treated wastewater flows. Safely treated waste-
water is defined as that which has been discharged in 
accordance with relevant standards or has been treated 
by processes classified as being secondary or higher 
(Annex 1). The aforementioned data sources maintained 
by UNSD, OECD, Eurostat and UN-Habitat do not include 
data on compliance with discharge standards. As such, 
UN-Habitat relies on secondary or higher treatment data 
to determine the flows safely treated. Additionally, due 
to limited data availability on flows treated by secondary 
or higher processes, UN-Habitat also presents statistics 
for “any treatment”. WHO compiles compliance data from 
other sources and gives preference to such data (over 
that reported by treatment technology) when available. 
However, data on flows associated with secondary or 
higher processes are also commonly used as a proxy for 
safe treatment.

https://ec.europa.eu/eurostat/documents/1798247/6664269/Data+Collection+Manual+for+the+OECD_Eurostat+Joint+Questionnaire+on+Inland+Waters+%28version+3.0%2C+2014%29.pdf/f5f60d49-e88c-4e3c-bc23-c1ec26a01b2a
https://ec.europa.eu/eurostat/documents/1798247/6664269/Data+Collection+Manual+for+the+OECD_Eurostat+Joint+Questionnaire+on+Inland+Waters+%28version+3.0%2C+2014%29.pdf/f5f60d49-e88c-4e3c-bc23-c1ec26a01b2a
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Global reporting on domestic wastewater. UN-Habitat 
statistics relating to total wastewater include a 
subcomponent on domestic wastewater (Figure 3). 
While the definitions for domestic wastewater are 
consistent between the two agencies (Annex 1), 
UN-Habitat and WHO employ two distinct methodologies 
for domestic wastewater monitoring that result 
in different and incomparable results. UN-Habitat 
only uses country data that are reported into the 
harmonized questionnaires. In some cases, WHO 
applies assumptions in combination with reported 
data to compute estimates for domestic wastewater. 
Furthermore, domestic wastewater includes flows 
generated by households and by services. However, 
WHO monitoring of domestic wastewater currently only 
covers wastewater produced by households, because of 
insufficient data on wastewater produced by services. 
Because of these methodological differences, domestic 
estimates produced by WHO are not used by UN-Habitat 
in its total wastewater calculations. 

Global progress updates for SDG Indicator 6.3.1. 
UN-Habitat updates its dataset for total and industrial 
wastewater statistics every three years (the 2021 report 
showed data for 2015, while the current 2024 report 
shows data for 2022). WHO updates its domestic waste-
water dataset every two years at which time country, 
regional and global estimates are revised. The most 
recent estimates – which are presented in this report – 
were published in 2023 for the year 2022.

To avoid confusion between the two methodological 
approaches, this report presents the methods and 
results on total/industrial wastewater generation and 
treatment compiled by UN-Habitat in separate subsec-
tions from estimates of domestic wastewater generation 
and treatment produced by WHO. Sections 2.1 and 2.2 
present the detailed methodologies for total/industrial 
and domestic wastewater monitoring, respectively, 
while further details can be found in the Indicator 6.3.1 
metadata8 and a methodological note on domestic 
wastewater monitoring.9 

8	  https://unstats.un.org/sdgs/metadata/files/Metadata-06-03-01.pdf.

9	 https://www.unwater.org/publications/domestic-wastewater-treatment-methodology-2024

2.1. Total and industrial 
wastewater statistics
SDG Indicator 6.3.1 monitoring on total and industrial 
wastewater flows relies exclusively on the aggregation 
of standardized national-level statistics (i.e. country 
data adjusted). These are reported directly to UN-Habitat 
by the governments of the Member States, through 
a dedicated questionnaire sent to the focal points, or 
extracted from three databases relating to two global 
monitoring systems: the UNSD/UNEP Questionnaire 
on Environment Statistics and the OECD/Eurostat 
Joint Questionnaire on Inland Waters for OECD and EU 
Member States (Figure 4). The UN-Habitat questionnaire 
was commissioned recently, to encourage non-reporting 
countries to start the process, to support reporting 
countries in reporting the wastewater variables needed 
to calculate the SDG 6.3.1 indicator and to improve not 
only the quantity but also the quality of the wastewater 
statistics reported.

UN-Habitat uses only data officially reported by 
countries, as directly reported by their NSOs, line minis-
tries, water operators or regulators, in the questionnaires 
– without any modification, estimation or interpolation 
for missing values; except for the countries that did not 
report a total volume of wastewater generated/treated 
but did report one or more disaggregated variables. 
In such cases, the sum is calculated using only the 
reported data for the disaggregated variables in the 
questionnaire following its definitions and assimilated to 
the total (Figure 5 and Figure 6). 

Concerning the sources of the 2022 data reported in 
this 2024 report from 107 countries, 42 were extracted 
from the UNSD database, 24 and 7 from the Eurostat and 
OECD databases respectively and 34 were reported to 
UN-Habitat directly (Figure 4). 

https://unstats.un.org/sdgs/metadata/files/Metadata-06-03-01.pdf
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As shown by the data reported in the former 2015 
indicator report (UN-Habitat and WHO, 2021), which 
presented the most complete data coverage over the 
last decade in the UNSD database, the time series 
is available for multiple years for some wastewater 
variables but only for discrete years for others. For 
this reason, and also to better align the methodologies 
of UN-Habitat and WHO (the latter is monitoring the 
household component of the indicator by drawing on 
the most recent data reported over the last ten years), 
the total and industrial wastewater statistics reported 
here covered the last six years, from 2017 to 2022, and 
not only one given year as was the case in the previous 
(2021) report. By taking the most recent year across 
this range for all variables, all values are reported as 
2022 in the present report. The specific years corre-
sponding to the data can however be found in the SDG 
Global Database.10

10	  https://unstats.un.org/sdgs/dataportal.

2.1.1. Total and industrial wastewater flows 
generated and safely treated

This report takes total wastewater generated to include 
wastewater from industries, households, services and 
agriculture, i.e. point sources that can be geographically 
located and represented as a point on a map. Although 
non-point sources such as runoff from urban and agricul-
tural land can contribute significantly to wastewater 
flows, these flows cannot be monitored at source and 
are not considered in this methodology.

As shown on the flow diagram below (Figure 5), waste-
water streams generally combine different sources, but 
also runoff and storm water that cannot be separately 
tracked and monitored. As a consequence, although the 
flow of total wastewater generated is disaggregated by 
source (industrial, domestic and agriculture) based on 

Figure 4. UN-Habitat SDG Indicator 6.3.1 monitoring approach, with the wastewater databases 
and the number of countries provided by the different sources of data.

Figure 4. UN-Habitat SDG Indicator 6.3.1 monitoring approach, with the wastewater databases 
and the number of countries provided by the different sources of data

Total & industrial
wastewater

Databases

Eurostat OECD UNSD UN-Habitat

34

24

42

7

Industrial    

Da
ta

 s
ou

rc
es+

+

Municipal

Septic tanks

(n
um

be
r o

f c
ou

nt
rie

s 
pr

ov
id

ed
)

SDG 6.3.1 monitoring builds on different databases and data sources

https://unstats.un.org/sdgs/dataportal


12 PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED

6.3.1 monitoring includes total and industrial wastewater flows from generation to discharge

water supply and uses, the statistics on treated waste-
water flows are disaggregated by type (urban, industrial 
and independent) and by level of treatment (Figure 6). 

Wastewater delivered to urban WWTPs here refers to 
used water from any combination of domestic, industrial 
and commercial activities, surface runoff or storm 
water and any sewer inflow or infiltration conveyed in a 
sanitary sewer or transported in a combined sewer to 
an urban WWTP; including septage and faecal sludge 
from septic tanks when transported and treated at a 
WWTP (Figure 5).

Within Indicator 6.3.1 monitoring, wastewater generation 
is disaggregated into the following categories based 
on the International Standard Industrial Classification 
of All Economic Activities (ISIC) and its equivalent for 
OECD and EU Member States (Statistical Classification 
of Economic Activities in the European Community, 
NACE) to attribute wastewater generation to economic 
activities (Figure 6):

Figure 5. Total and industrial flow diagram showing from left to right: the different point sources, 
the collecting systems and the treatments.

Figure 5. Total and industrial flow diagram showing from left to right: the different point sources, 
the collecting systems, and the treatments.
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Wastewater flows generated and treated are disaggregated by different variables

Figure 6. Disaggregated variables used for the generation (left) and treatment (right) of 
wastewater used to report on SDG Indicator 6.3.1. 

•	 Agriculture (ISIC/NACE codes 01–03);

•	 Industry: mining and quarrying (ISIC/NACE codes 
05–09); manufacturing (ISIC/NACE codes 10–33); 
electricity production and distribution (ISIC/NACE 
code 35); water collection and distribution (ISIC/
NACE codes 36–39); construction (ISIC/NACE 
codes 41–43);

•	 Services or other economic activities that are not 
classified as economic activities by ISIC/NACE 
(ISIC/NACE codes 45–96) and wastewater produced 
by private households.

11	  https://unstats.un.org/sdgs/metadata/files/Metadata-06-03-01.pdf.

While wastewater from agricultural activities that is 
discharged from point sources is included in 6.3.1 
reporting, the predominant non-point sources are not 
(e.g. runoff and irrigation from agricultural fields). 
Similarly, cooling water from the production and distri-
bution of electricity is excluded. 

The variables and their ISIC/NACE codes are reported in 
Figure 6, whereas their full definitions are available from 
the United Nations Department of Economic and Social 
Affairs (UNDESA, 2008) and Eurostat (Eurostat, 2008), as 
well as in the previous indicator report (UN-Habitat and 
WHO, 2021) and metadata description.11 

Figure 6. Disaggregated variables used for the generation (left) and treatment (right) of 
wastewater used to report on the SDG indicator 6.3.1. 
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In the total wastewater assessment as developed by 
UN-Habitat, “domestic wastewater” is the combination 
of wastewater produced by services and households 
(Figure 3). Wastewater from services and households 
were indeed paired due to the relative similarity of 
the composition of their wastewater (OECD and 
Eurostat, 2018). 

The statistics to report on the flows of wastewater 
treated are disaggregated by type (industrial, urban 
and independent) and by level of treatment technology 
(primary, secondary, tertiary) at the treatment 
plants (Figure 6). 

Safely treated wastewater as reported for the monitoring 
of total wastewater and industrial wastewater is defined 
as receiving at least secondary treatment. Indeed, in the 
absence of effluent compliance data in the databases 
used to extract the statistics for the indicator, the level of 
treatment technology (secondary or higher processes) is 
used as a proxy for the global reporting of safely treated 
wastewater flows.

2.2. Domestic (household) 
wastewater estimates
Domestic and household wastewater. A small proportion 
of countries are currently reporting wastewater data 
associated with the services sector (Box 2). At present, 
WHO monitoring of domestic wastewater for SDG 
purposes is restricted to flows from households only and 
flows generated by services are not accounted for in the 
estimates. This is reflected in the terminology used in 
the remainder of this report (whereby flows are referred 
to as household rather than domestic flows).

Box 2. Monitoring 
of wastewater 
generated by services.
WHO has estimated the total volume of 
household wastewater generated for 235 
countries, areas and territories – either based 
on a data point reported from official national 
sources or a WHO-administered calculation 
based on population, water use, and water use 
to wastewater conversion factor. Characterizing 
flows of wastewater generated by the service 
sector is comparatively difficult – as the 
service sector is not proportional to a country’s 
population and different types of services may 
be associated with different water needs (and 
correspondingly different levels of wastewater 
generation). Therefore, methods to estimate the 
volume of wastewater generated by the service 
sector require a characterization of country-spe-
cific service sectors in terms of their size 
and water use. 

Globally, such data has only been reported by 37 
countries, most of which have been high-income 
countries. Figure 7 presents the proportion of 
domestic wastewater generated by households 
versus the services sector for a subset of 22 
countries which reported data on both. The 
proportion of domestic wastewater comprising 
flows by the services sector ranges from 3 per 
cent to 52 per cent, with an overall average of 21 
per cent. Figure 7 also suggests that some data 
quality issues may be present, as demonstrated 
by Czechia, Romania and Austria generating very 
large volumes of wastewater from their service 
sectors compared to other nations with similar 
populations and economy size and composition. 



152. Methods and process

Figure 7. Contributions of household and services wastewater to domestic 
wastewater generation.

The proportion of domestic wastewater reportedly generated by services varies widely among countries 

Figure 7. Contributions of household and services wastewater to domestic wastewater generation
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Total annual volume and proportion of household 
wastewater safely treated. The domestic component 
of Indicator 6.3.1 is represented as the proportion 
of household wastewater that is safely treated. This 
proportion is estimated at the national level (referred to 
as a “country estimate”) using data that are compiled by 
WHO from a variety of sources (as described in Section 
2 and Figure 3). Volumes of household wastewater 
generated and safely treated are also computed at the 
national level and aggregated to regional and global 
levels to compute regional and global estimates. The 
estimates produced by WHO for a given year represent a 
snapshot of the latest12 and most reliable data available 
at the time of compilation and reporting. Changes 
in estimates over time may therefore be attributable 
to actual changes in the treatment of household 
wastewater flows, or the result of new, reinterpreted or 
revised data.

12	  Over a 10-year time frame up to the reporting year.

Safely treated wastewater. Both the target and indicator 
make reference to “safely treated” wastewater. Safely 
treated household flows are defined as those conveyed 
into wastewater collection systems, delivered to 
treatment facilities and subsequently treated to safe 
levels before discharge or reuse. Treatment to safe 
levels is defined in terms of compliance with relevant 
national discharge standards. In countries where data 
on the proportion of wastewater flows discharged in 
compliance with relevant standards are not available, the 
proportion treated by secondary or higher technologies 
is accepted as a proxy for safe treatment. However, even 
wastewater flows treated in compliance or by secondary 
or higher processes are not likely to be entirely “safe” 
– rather, such treatment is considered to reflect an 
acceptable level of risk to humans and the environment.

- continuation of Box 2
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Household wastewater conceptual framework. To 
characterize household wastewater flows at country 
level, WHO compiles nationally representative data 
for twenty-two input variables (Table 2) over the 
five stages of a conceptual framework presented in 
Figure 8: 1) Generation; 2) Collection; 3) Delivery to 
treatment; 4) Treatment; 5) Discharge. These five stages 
are discussed in greater detail in Annex 2. Household 
wastewater comprises both blackwater and greywater, 
though countries rarely produce data about greywater 
management, which is separate from blackwater 
management (see Box 3 for a rare example). For some 
variables in the conceptual framework, nationally 

13	 https://www.unwater.org/publications/domestic-wastewater-treatment-methodology-2024

representative data are rarely reported by countries. 
In some cases, WHO substitutes missing data with 
standard assumptions (Figure 3), which have been 
developed based on research, country specific studies, 
or expert opinion and allow subsequent calculations to 
be executed. However, the influence of some of these 
assumptions is minimized by several data rules that 
must be followed for a country estimate to be published. 
These methodological details are beyond the scope of 
this report and additional information can be found in a 
methodological note published by WHO.13 The limitations 
associated with these assumptions are discussed in 
Section 4.2. 

Table 2. List of variables covering the household wastewater conceptual framework for which 
WHO aims to compile reported data from countries.

CATEGORY VARIABLE

Household 
wastewater generation

 

Country/territory population

Percentage of population with drinking water supply on/off-premises

Average amount of water used by household with water supply on/off-premises 

Proportion of household water used converted into wastewater generated

Total volume of household wastewater generated

Household sanitation facilities

Proportion of the population living in households connected to sewers

Proportion of the population living in households connected to septic tanks

Proportion of the population living in households using other improved sanitation facilities

Proportion of the population living in households using unimproved sanitation facilities

Proportion of the population living in households whose members practise open defecation

Sewer wastewater flows

Proportion of sewer wastewater delivered to treatment plants

Proportion of received sewer wastewater safely treated (by compliance) at treatment plants

Proportion of received sewer wastewater safely treated (by technology) at treatment plants

Septic tank wastewater flows

Proportion of septic tanks with wastewater collected and contained

Proportion of septic tanks with faecal sludge emptied and buried onsite

Proportion of septic tanks with faecal sludge emptied and discharged locally (not delivered 
to treatment)

Proportion of septic tanks with faecal sludge emptied and removed offsite

Proportion of septic tanks with faecal sludge not yet emptied

Proportion of septic tanks with faecal sludge removed and delivered to offsite 
treatment plants

Proportion of septic tanks with faecal sludge delivered to and safely treated at offsite 
treatment plants
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Monitoring of household wastewater covers sewer, septic tank and other flows across the stages of 
collection, delivery to treatment, treatment and discharge into the environment

Figure 8. Conceptual framework for household wastewater monitoring. 

Box 3. Management of household greywater: Case study of the 
Swachh Bharat Mission in India.
The Swachh Bharat Mission (SBM) was launched in 2014 and is an initiative of the Government of India that 
aims to promote hygiene, sanitation, and waste management practices – as well as to make India open 
defecation free. In 2019, the Government of India reported that nation-wide open defecation free (ODF) status 
had been achieved – supported by the construction of over 100 million toilets in rural India. Phase II of the SBM 
was launched later that year, with a focus on sustaining sanitary behavioural changes and addressing local 
solid and liquid waste (greywater) management, as part of an ODF+ classification (Figure 9).

Greywater refers to household wastewater that does not come from toilets and is typically derived from 
sinks, drains, and laundry machines. The quantity of household greywater generated per capita varies widely 
depending on water availability, affordability, and the presence of water consuming household facilities and 
appliances (such as showers, bathtubs, dishwashers, and washing machines).

Greywater management is a core component of Phase II of the SBM because typical practices commonly result 
in standing water in the community that serve as breeding ground for potentially disease-transmitting flies and 
mosquitoes. A secondary reason for its inclusion in Phase II is to support groundwater and aquifer recharge – 
resources that are experiencing stress in some parts of the country.

Greywater management activities under SBM Phase II are largely led and implemented by local governments. 
Technical guidelines have been developed and disseminated to support local governments and communities 
with understanding their local greywater context and designing appropriate solutions. These guidelines include 
a set of design factors to aid decision-making and planning, namely the size and density of the community, its 
hydrogeological conditions, proximity land use and available space.  

Figure 8. Conceptual framework for household wastewater monitoring 
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- continuation of Box 3
Figure 9. Example of greywater management (Government of India, 2021)

The Government of India promotes various types of 
greywater management facilities, such as the community 
leach pit shown here 

Figure 9. Example of greywater management 
(Government of India, 2021). 

Greywater conveyance systems (above or below 
ground sewers) and subsequent treatment 
technologies are prescribed to match these local 
conditions. Such technologies include those at 
household-scale (kitchen gardens, soak pits, and 
leach pits) and those at community-scale (waste 
stabilization ponds and constructed wetlands). 
Such treatment technologies are prescribed 
because they are low tech (do not require 
chemical or energy inputs), low cost, and low 
maintenance. Therefore, the programme ensures 
the maximum chance that these technologies 
and designs will correctly be functioning and 
sustained into the future. Financial support for 
such local initiatives is made available to them 
through various levels of government – and 
this is combined with private investments from 
households themselves.

Implementation of the SBM Phase II is monitored 
through a Management Information System 
(MIS) covering almost 178 million households 
across over 585,000 villages. The greywater 
management infrastructure that has been 
established under the programme is summarized 
in Table 3. Drainage facilities include covered 
channels and sewers. Soak, leach and magic 
pits represent several types of facilities that 
discharge partially treated greywater into the 
ground. Kitchen gardens offer a convenient 
and practical use for greywater that would be 
otherwise discarded.  Greywater management 
systems include more sophisticated, but also 
low energy and low maintenance technologies 
that can accept wastewaters with higher organic 
content, higher flows, or require treatment to 
a higher level of efficiency. Further technical 
details on the technologies and approaches 
behind SBM Phase II can be found in a 
greywater management Manual and Toolkit 
published by SBM.

Table 3. Monitoring of greywater management 
infrastructure established under SBM Phase II 
(and associated funding sources).

TYPE OF ASSET
COMMUNITY-

SCALE
HOUSEHOLD-

SCALE

Drainage facilities 994,027 N/A

Soak/
leach/magic pits

1,528,137 6,761,580

Kitchen gardens N/A 12,626,300

Greywater 
management systems

147,482 N/A
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Data compilation. Data for the variables represented in 
the conceptual framework (Table 2) can be compiled 
from many types of sources, such as population-based 
estimates from household surveys and volumetric data 
from administrative questionnaires. WHO compiles data 
from different national data sources – such as NSO 
websites, statistical extracts or dashboards and waste-
water sector performance reports. NSOs are encouraged 
to submit relevant wastewater data to their applicable 
global/regional environmental questionnaire (UNSD, 
Eurostat, or OECD). However, these questionnaires do not 
capture all variables in the conceptual framework.14 WHO 

14	 Missing variables include those related to compliance with discharge standards and septic tank wastewater (namely faecal sludge emptying, delivery to faecal 
sludge treatment facilities, and safe treatment therein).

15	 Including estimates of the proportion of households that use sanitation facilities connected to sewers and septic tanks.

also coordinates and aligns data collection activities 
with the Joint Monitoring Programme for Water Supply, 
Sanitation and Hygiene (JMP), which produces official 
statistics on behalf of WHO and UNICEF for SDG Indicator 
6.2.1a on safely managed sanitation.15 Box 4 presents a 
comparison between the interconnected SDG Indicator 
6.2.1a and the domestic component of SDG Indicator 
6.3.1. Estimates of the proportion of households with 
sewer and septic tank connections published by the JMP 
also serve as a data source for estimates of the volume of 
household wastewater collected.
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Box 4. Safely managed 
sanitation services (SDG 
Indicator 6.2.1a) and 
safely treated wastewater 
(SDG Indicator 6.3.1, 
domestic component).

Safely managed sanitation vs safely 
treated wastewater

The SDG framework includes two indicators 
relating to sanitation and wastewater. SDG 
Indicator 6.2.1a concerns the proportion of the 
population using safely managed sanitation 
services, while SDG Indicator 6.3.1 concerns the 
proportion of wastewater safely treated. The 
latest available statistics for SDG Indicator 6.2.1a 
are available online from the JMP website16 or 
the UN-Water Integrated Monitoring Initiative 
website.17 While safe treatment of domestic 
wastewater is closely related to safely managed 
sanitation services, and the two indicators often 
draw upon the same national data sources, there 
are also important differences.

•	 Units of measurement. Safely managed 
sanitation services is expressed as the 
proportion of the population having 
a certain level of service, while safely 
treated wastewater reflects the propor-
tion of volumetric flows safely treated. 

•	 Acceptable sanitation facilities. Any 
kind of improved sanitation facility 
can potentially be safely managed, 
but only wastewater associated with 
households with septic tank and sewer 
connections can potentially be safely 
treated. This is because all households 
generate wastewater, including black-
water (from defecation and urination) 
and greywater (from other domestic 

16	 https://washdata.org
17	 https://www.sdg6data.org

uses, including washing and bathing). 
Safely managed sanitation refers to the 
safe management of blackwater, while 
safely treated wastewater refers to both 
blackwater and greywater. Sewers and 
septic tanks, unlike pit latrines, have 
the potential to manage greywater 
as well as blackwater flows. In prin-
ciple, greywater could also be safely 
treated separately from blackwater (for 
example, through household or commu-
nity soakaway pits).

•	 Acceptable treatment. Secondary or 
higher treatment processes are ade-
quate for safely managed sanitation 
services and are sometimes also used 
in calculations concerning safely 
treated wastewater. However, addition-
al data on the compliance of treated 
wastewater with relevant national or 
local standards (for example, discharge 
standards) is used for SDG indicator 
6.3.1 when it is available. 

•	 Shared sanitation facilities. Shared 
facilities are excluded from safely 
managed sanitation services because 
of human rights concerns about ac-
cessibility, privacy and health impacts. 
These factors are not considered for 
wastewater flows, so shared facilities 
can lead to safely treated wastewater.

•	 Estimation method. The JMP uses 
linear regression among all available 
data points to produce estimates of 
safely managed sanitation over a range 
of years, while WHO uses the most 
recent available data points for each 
variable in the conceptual framework 
to produce estimates of safely treated 
domestic wastewater for a single year.
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Estimates for safely managed sanitation 
services and safely treated domestic waste-
water are closely correlated, but because of the 
above methodological differences, estimates 
for individual countries can be significantly 
different (Figure 10). The impact of differences 
in the types of sanitation facilities counted as 
safely treated/managed is evident in many 
low- and lower-middle-income countries such 
as Kyrgyzstan, the Lao People’s Democratic 
Republic and Malawi, where large proportions 
of the population use improved pit latrines, 
particularly in rural areas. When these are not 
shared and have not been emptied (or have been 
emptied and the contents either buried onsite or 
removed offsite where they receive treatment), 
corresponding populations count toward safely 
managed sanitation, but associated wastewater 
flows are not classified as safely treated. The 
impact of wastewater effluent standards is seen 
in more upper-middle-income and high-income 
countries, such as Malta, Romania, and the 
Russian Federation. In these countries, sewer 
coverage is high, and much of the wastewater 
receives secondary treatment (qualifying as 
safely managed sanitation) but does not meet 
relevant discharge standards, and so is not 
counted as safely treated. Finally, the impact of 
shared sanitation is evident in American Samoa, 
where almost everyone uses sewer connections 
or septic tanks, and nearly all sewage is treated 
with primary processes followed by a long ocean 
outfall, which is considered as adequate for both 
safely treated wastewater and safely managed 
sanitation. However, nearly half of the population 
uses shared sanitation facilities. These are 
excluded from safely managed sanitation, but 
not from safely treated wastewater.

Estimates for safely treated domestic wastewater 
(SDG Indicator 6.3.1) are often lower than for safely 
managed sanitation (SDG Indicator 6.2.1a) in 
countries with estimates for both indicators  

Figure 10. Comparison of SDG indicators 6.2.1a 
(safely managed sanitation services) 
and 6.3.1 (safely treated domestic 
wastewater) for 2022. 

Adapted from UNICEF and WHO, 2023

- continuation of Box 4

Figure 10. Comparison of SDG indicators 6.2.1a (safely managed sanitation services) and 6.3.1 
(safely treated domestic wastewater) for 2022. 
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Data used for estimates. All data compiled by WHO 
for the twenty-two input variables are applicable to 
a particular calendar year and are eligible to be used 
in the computation of country estimates if they are 
within a ten-year time window from the reporting year. 
If there are multiple data points for a given variable, 
only the data point corresponding to the most recent 
year is utilized for computation of the country estimate. 
The estimates computed by WHO therefore represent 
the most recent available data and, for this progress 
update, are given a reporting date of 2022 irrespective 
of which years are referenced by the individual data 
points used to produce the estimates. WHO monitors 
household wastewater in 235 countries, areas and 
territories for which population statistics are published 
by the United Nations (referred to as “countries” in 
this text, for brevity), including all 193 United Nations 
Member States.18 The database maintained by WHO 
and associated estimates are updated every two years. 
Draft estimates are shared with country-level focal 
points for review, feedback and revision as part of a 
consultation process prior to finalization.

18	 See the World Population Prospects, 2022 revision: https://population.un.org/wpp/

19	 Using the M49 subregions: https://unstats.un.org/unsd/methodology/m49/

For the computation of regional and global aggregate 
estimates, imputed data are used to fill the data 
gaps created by countries without estimates due to 
insufficient data. For such countries, the proportion of 
household wastewater safely treated is imputed from 
the country’s corresponding subregional average 

19 and the total volume safely treated is computed by 
multiplying the imputed proportion by the total volume 
of household wastewater generated (which is estimated 
for all countries). Regional estimates are only reported 
if imputed data account for less than 50 per cent of 
the regional safely treated wastewater flow. Reported 
global and regional estimates are therefore represent-
ative of their entire domain (and not only the countries 
with estimates).

Demonstrative example. An example of the development 
of a country estimate – including types of data sources, 
assumptions and calculations – is shown in Box 5 for 
Iraq in 2022.

https://population.un.org/wpp/
https://unstats.un.org/unsd/methodology/m49/
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Box 5. Demonstrative 
example of the development 
of a country estimate for 
the proportion of household 
wastewater safely treated.
The computation of a country estimate is 
associated with forty variables - comprising up 
to twenty-two data input variables and eighteen 
calculated variables. These forty variables 
have a corresponding name and ID number. For 
reference in the proceeding text, ID codes are 
shown in curved brackets, e.g. {1} is variable ID 1, 
the country/territory population. Full details on 
country data and their sources and calculations 
for the country estimates can be referred to in 
publicly available individual country files20. This 
box presents the development of the country 
estimate for Iraq in 2022, referring to relevant 
variables across the conceptual framework, 
described below and with flows generated, 
collected, delivered to treatment and safely 
treated proportionally represented in the flow 
diagram in Figure 11.

Generation [A]: The volume of household waste-
water generated per year {8} was reported by 
Iraq’s Central Statistical Organization (CSO) in a 
report on Environmental Economic Accounting 
in 2021. Therefore, data for estimating total 
household wastewater generated (based on 
population and water use) were not used to 
produce the country estimate. Rather, these data 
are only needed for countries for which total 
household wastewater generated has not been 
officially reported.

Collection [B]: Approximately 30 per cent 
of household wastewater flows in Iraq are 
estimated to be collected in sewers {14} 
based on sanitation facility data compiled and 
reported by the JMP from historical national 
household surveys. Flows associated with 

20	 https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/monitoring-and-evidence/wash-monitoring/2023-
country-files-for-sdg-6.3.1

households connected to a septic tank make up 
62 per cent of total household flows {15}. Flows 
generated by households with other improved 
sanitation facilities (typically pit latrines {16}) or 
unimproved sanitation {17} are classified as not 
collected. While open defecation is not practised 
in Iraq, households practising open defecation 
would be counted as generating wastewater that 
is not collected {18}.

Delivery to treatment [C]: The Iraqi CSO reported 
in Environment Statistics of Iraq: Sanitation 
Sector report for 2021, that of the 37 per cent 
of households connected to sewer networks, 
29 per cent were connected to networks with 
an urban WWTP. This population-based ratio 
(29 per cent/37 per cent =76 per cent) for sewer 
connections that deliver flows to urban WWTPs 
was used as a proxy for volumes {19}, resulting 
in an estimated 734 million m3 of household 
wastewater conveyed in sewers being delivered 
to urban WWTPs {29}. For septic tanks, no data 
was available in Iraq on the proportion of tanks 
safely containing wastewater. Therefore, the 
standard assumption of 50 per cent containment 
{22} was applied. The Multiple Indicator Cluster 
Survey conducted in 2018 revealed that 61 
per cent of households with septic tanks had 
either not yet emptied their tank {25} or buried 
their emptied faecal sludge on their property 
{23} - indicative of the delivery of flows to 
onsite treatment. Additionally, 33 per cent of 
households with a septic tank-had their faecal 
sludge emptied and carried away by a private or 
public service provider {25} – indicative of the 
delivery of flows to offsite treatment. A small 
fraction of septic tank connected households 
(5 per cent) reported having disposed of faecal 
sludge unsafely {24}, contributing to flows not 
delivered to treatment. Population-based data 
from household surveys were once again inferred 
onto volumetric estimates as a proxy – resulting 
in an estimated 601 million m3 of household 
wastewater conveyed in septic tanks being 
delivered to treatment {30}.

https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/monitoring-and-evidence/wash-monitoring/2023-country-files-for-sdg-6.3.1
https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/monitoring-and-evidence/wash-monitoring/2023-country-files-for-sdg-6.3.1
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Treatment performance [D]: For sewer waste-
water flows delivered to urban WWTPs, no 
data on the compliance of discharges with 
standards were available for Iraq. However, 
the CSO reported that nearly all (99.7 per cent) 
such flows were treated by secondary or higher 
processes {21} and were therefore considered 
as safely treated (732 million m3 {33}). All of the 
septic tank flows delivered to onsite forms of 
treatment were considered to have been treated 
to levels commensurate with secondary or higher 
treatment. For septic tank flows associated 
with faecal sludge delivered to offsite forms of 
treatment (treatment facilities), no data were 
compiled on treatment performance and the 
standard assumption of 0 per cent safely treated 
was employed {28}. A total of 601 million m3 of 
septic tank wastewater was estimated to have 
been safely treated {30; 31}

Country estimate [E]: In total, 42 per cent of 
household wastewater flows (1,332 million 
m3 {36}) were estimated to have been safely 
treated in Iraq in 2022 – including 23 per cent 

from households connected by sewers to urban 
WWTPs, where received flows were treated by 
secondary or higher processes, and 19 per cent 
from households with septic tanks, where flows 
were likely to be contained in well designed and 
maintained systems and where faecal sludge 
was treated onsite (either in-situ in a yet-to-be 
emptied tank or buried safely onsite).

Conclusions. Iraq has achieved a moderate level 
of household wastewater treatment, and could 
increase its performance on this indicator by:

•	 Compiling data on, and addressing, 
septic tank containment

•	 Compiling data on, and addressing, the 
treatment of faecal sludge delivered 
offsite

•	 Increasing the proportion of households 
with a sewer or septic tank connection

•	 Decreasing the proportion of sewer 
wastewater that discharges directly to 
the environment

- continuation of Box 5

Figure 11. Household wastewater flow diagram for Iraq, 2022.

Figure 11. Household wastewater flow diagram for Iraq, 2022
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The frequency of wastewater data reported by countries to the OECD/Eurostat/UNSD questionnaires is 
generally stable, but drops for the most recent years

3.1. Frequency of 
harmonized data reporting 
Results from the latest harmonized data collections on 
wastewater statistics. Figure 12 presents a plot of the 
proportion of United Nations Member States reporting 
key volumetric wastewater statistics to UNSD, OECD and 
Eurostat from 2012 to 2022 based on their respective 
latest data collection rounds.21 Only OECD has published 
data for 2022. There is generally less frequent reporting 
of data for the most recent years (approximately 2020 
to 2022), as some countries are delayed in computing 
or submitting statistics (reporting lag). Discounting this 
reporting lag, reporting frequency is generally stable 
with wastewater volumes treated by urban WWTPs 

21	 Based on publicly available data accessed in April 2024.

representing the most commonly reported variable 
(averaging 30 per cent of Member States each year) 
followed by total volumes generated (averaging 23 per 
cent of Member States each year). A smaller proportion 
of Member States report data on other WWTPs and 
independent wastewater treatment (10 per cent of 
Member States for each). A more comprehensive 
analysis of harmonized data reporting is given for 
volumetric and population-based variables in the heat 
map represented in Annex 3. The response rate to the 
UNSD/UNEP environmental questionnaire as a whole (at 
least partial completion of the questionnaire) is typically 
around 50 per cent of the approximately 160 countries to 
which UNSD sends the questionnaire.

Figure 12. Proportion of United Nations Member States (n=193) reporting data to the UNSD, OECD 
and Eurostat databases on total flows of wastewater generated and treated.
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3.2. Total and industrial 
wastewater statistics 
Regional and global statistics for total and industrial 
wastewater flows are not reported here, as the represent-
ativeness of the datasets among countries with official 
figures was insufficient, according to the IAEG-SDGs 
definition for Tier 122 indicators (i.e. data are produced 
regularly by at least 50 per cent of countries and 50 
per cent of the population in every region in which the 
indicator is relevant).

3.2.1. Total wastewater generated and 
safely treated

TOTAL WASTEWATER GENERATED IN 2022

In 2022, the total reported wastewater generated by 
economic activities and households accounts for 187 
billion m3 from the 85 reporting countries covering 46 
per cent of the global population (3.6 billion people) 
(Figure 13). 

By comparison, the data for total wastewater generated 
in 2015 accounted for 132 billion m3 from the 56 
reporting countries covering 22 per cent of the global 
population (1.6 billion people).

22	 https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/.

Disaggregation of the flow of wastewater generated by 
economic and household activities (Figure 14) reveals 
that there are gaps and significant differences in the 
composition of the total wastewater flows reported. This 
variability, which could represent different national water 
uses and dominant sectors, most certainly reflects that 
many variables are not being systematically reported by 
most countries. Moreover, some countries only reported 
some variables from the domestic or from the industrial 
sectors and some countries did not provide any disag-
gregation of the total flow of wastewater generated in 
their reports. 

Across the 85 countries reporting some wastewater 
generated data, 60 countries reported some values 
for the domestic sector – whereas only 49 countries 
reported some data on the industrial sector – most 
likely thanks to the improved monitoring of drinking 
water volumes supplied by public water operators 
(Figure 15). Although the concentrations of pollutants 
in industrial treated sewage are generally monitored for 
effluent compliance, industrial flows are not necessarily 
quantified. Moreover, the industrial-related data can be 
urban by different institutions (e.g. the regulator and the 
Ministry of Industry). 

https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/
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Total wastewater flows generated are reported by fewer than half of the United Nations Member States

Figure 13. Total wastewater flows generated (million m3) in 2022, by country, using a base-10 
logarithmic scale on the x-axis. 
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logarithmic scale on the x-axis.
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Total wastewater flows are seldom disaggregated by industrial (and domestic) sources 

Figure 14. Total wastewater flow generated (million m3) in 2022 disaggregated by industrial 
and domestic sectors. (left) The 25 highest values and (right) the values of the other 
60 countries. 

Figure 14. Total wastewater flow generated (million m3) in 2022 disaggregated by industrial and 
domestic sectors. (left) The 25 highest values and (right) the values of the other 60 countries.
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Countries primarily report statistics on generation by domestic sources and treatment by urban plants 

Figure 15. Number of countries and associated proportion of countries (over 193 Member States) 
that reported on the different variables for wastewater generation and treatment. 
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TOTAL WASTEWATER TREATED IN 2022

Total wastewater treated in 2022 accounted for 220 billion 
m3 from the 95 reporting countries covering 69 per cent of 
the global population (5.4 billion people) (Figure 16). 

By comparison, the total wastewater treated in 2015 
accounted for 41.6 billion m3 from the 57 reporting 
countries covering 20 per cent of the global population 
(1.4 billion people).

Figure 16. Total wastewater flows treated (million m3) in 2022, by country, using a base-10 
logarithmic scale on the x-axis.
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There is a significant lack of statistics from industrial (other) treatment plants

Figure 17. Total wastewater flow treated (million m3) in 2022 disaggregated by type and level 
of treatment. 

(left) The 30 highest values and (right) the values of the other 65 countries.
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Figure 17. Total wastewater flow treated (million m3) in 2022 disaggregated by type and 
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The disaggregation of the flow of wastewater treated 
by type and level of treatment (Figure 17) shows that 
the variables reported strongly differ among countries, 
possibly depending on national infrastructures and 
management capacities in (public and private) utilities, 
but also most certainly due to important disparities in 
data monitoring and reporting. 

Figure 17 indicates that some countries do not system-
atically monitor and/or report disaggregated treated 
wastewater statistics. It is also striking to note that of 
the 95 countries reporting some treated wastewater 
statistics, 91 reported some data from urban WWTPs, 
while only 27 countries reported some industrial waste-
water treated data. Only 12 countries reported statistics 
on independent treatment. 

It is important to understand that urban WWTPs 
also generally receive and treat not only a significant 
proportion of the wastewater produced by industries, 
services and institutions, in addition to household 
wastewater collected in sewers, but also runoff and 
urban storm water inputs, so that the associated 
wastewater flows cannot be exclusively attributed to 
domestic sources. 

Despite the fact that the wastewater flows treated in 
urban plants are generally the most reported variable 
to assess the flow of total wastewater treated, the 
wastewater questionnaires sent by international organ-
izations are not always completed with standardized 
WWTPs data. In order to improve countries’ capacities to 
manage their wastewater treatment data and facilitate 
the sustainability of a regional inventory to catalogue 
WWTPs in the Latin America and the Caribbean (LAC) 
region, the Water and Sanitation Observatory for Latin 
America and the Caribbean (OLAS) has sponsored a 
project to generate wastewater treatment data from the 
ground up (Box 6; Figure 18).

PROPORTION OF TOTAL WASTEWATER 
SAFELY TREATED

It is meaningful to note from Figure 13 and Figure 16, 
that some countries reported some statistics on waste-
water generation but not on wastewater treatment, while, 
conversely, some countries reported some statistics 
on wastewater treatment but not on wastewater 
generation. The proportion of wastewater treated can 
only be calculated when total generated and treated 
data are available. As a consequence, over the 107 
countries which reported some wastewater statistics 
for 2022 (representing 73 per cent of the population), 
the proportion of total wastewater treated could only be 
calculated for 73 countries (Figure 19).

Taking all 73 countries together (representing 42 per 
cent of the population) reporting on both total waste-
water generation and treatment for 2022 (Figure 19), 
76 per cent of total wastewater flows received at least 
some treatment (103 billion m3 of the 136 billion m3 
of wastewater generated) and 60 per cent was “safely 
treated”, based on the 42 countries (representing 12 
per cent of the population) reporting different treatment 
levels (i.e. at least secondary treatment); 36 billion m3 
of the 59.3 billion m3 of wastewater generated was 
safely treated. 

By comparison, across the 42 countries reporting on 
both total wastewater generation and treatment in 
2015, 32 per cent of total wastewater flows received at 
least some treatment (37 billion m3 of the 113 billion m3 
of wastewater generated) and 17 per cent was safely 
treated, based on the 15 countries reporting different 
treatment levels (4 billion m3 of the 24 billion m3 of 
wastewater generated).
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Box 6. Taking stock of 
wastewater treatment 
capacity in Latin America 
and the Caribbean (LAC).
The wastewater statistics used to monitor SDG 
6.3.1 on the proportions of total and industrial 
wastewater treated come from the country 
reports of international monitoring systems. 
However, standardized methodologies and data 
are not always available and some countries only 
partially fill the questionnaires or do not report at 
all, while urban WWTPs potentially represent a 
valuable source of data that can be both complex 
and multifaceted.

The Water and Sanitation Observatory for 
Latin America and the Caribbean (OLAS) has 
sponsored a project to generate urban waste-
water treatment data from the ground up. 
The project involves the creation of a regional 

inventory to catalogue WWTPs in the region as 
well as relevant data such as location, treatment 
capacity, average year treatment volumes, 
collection of biogases, treatment technologies, 
sludge volumes, reuse volumes and more.

Collecting the facilities’ locations enables the 
plant’s characteristics to be confirmed visually 
via satellite imagery, while collecting related 
characteristics makes it possible to estimate 
subnational, national and regional statistics 
relating to urban wastewater treatment and 
carbon emissions associated with wastewater 
treatment and reuse.

Most countries in LAC have national inventories. 
However, the collected data varies widely from 
country to country, making harmonization a 
challenge. The project encourages countries 
to enrich their national inventories in order to 
improve their capacity to manage their waste-
water treatment data and facilitate the sustaina-
bility of the regional inventory.

Figure 18. Screenshot of the OLAS dashboard showing some of the information available for a WWTP from Peru. 
(http://www.olasdata.org).

Figure 18. Screenshot of the OLAS dashboard showing some of the information available for a 
WWTP from Peru

Figure 18. Screenshot of the OLAS dashboard showing some of the information available for a 
WWTP from Peru (www.olasdata.org).

Will redo table in Indesign

3. Country 2. Treatment plant name 7. Year of plant 
operation 
commencement 

17. Treatment process 18. Treatment 
process details

21. Is the 
biogas utilized? 
(Yes/no)

9. Size 

Perú PTAR Carapongo 1988 02 Lagoons Rejas-Secundario-
Desinfección [Orgánica] ND Large

Perú PTAR Taboada 2013 11 Outfall Rejas No Mega plant

Perú PTAR San Jeronimo 2014
Rejas-Primario-
Secundario-Desinfección 
[Orgánica/Hidráulica]

Yes Large

Perú PTAR La Enlozada 2015 Rejas-Primario-
Secundario-Desinfección No Mega plant

Perú PTAR San Bartolo 2015 02 Lagoons Rejas-Secundario-
Terciario-Desinfección No Mega plant

.

!
x

x
x



3. Country 2. Treatment plant name 7. Year of plant 
operation 
commencement 

17. Treatment process 18. Treatment 
process details

21. Is the 
biogas utilized? 
(Yes/no)

9. Size 

Perú PTAR Carapongo 1988 02 Lagoons Rejas-Secundario-
Desinfección [Orgánica] ND Large

Perú PTAR Taboada 2013 11 Outfall Rejas No Mega plant

Perú PTAR San Jeronimo 2014 04 Biofilters
Rejas-Primario-
Secundario-Desinfección 
[Orgánica/Hidráulica]

Yes Large

Perú PTAR La Enlozada 2015 04 Biofilters Rejas-Primario-
Secundario-Desinfección No Mega plant

Perú PTAR San Bartolo 2015 02 Lagoons Rejas-Secundario-
Terciario-Desinfección No Mega plant

.

!
x

x
x





353. Results and analysis

Only 73 Member States (representing less than 50 per cent of the population) reported on both 
total wastewater generation and treatment 

Figure 19. Countries’ proportions of the total flow of wastewater treated versus the total flow of 
wastewater generated (%) for 2022, including safely treated wastewater (i.e. receiving 
at least secondary treatment). 

The proportions treated were rounded to 100 per cent for the 12 countries who reported some volumes treated that exceeded the 
volumes generated.

Figure 19. Countries’ proportions of the total flow of wastewater treated versus the total flow of 
wastewater generated (%) for 2022, including safely treated wastewater (i.e. receiving at least 
secondary treatment).
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It is important to understand that the very high increase 
in the proportion of total wastewater treated, from 
32 per cent in 2015 to 76 per cent for 2022, does not 
reflect a significant increase in the proportion of flows 
treated worldwide, but rather a threefold increase in 
the higher treated flows effectively reported due to the 
last six years being taken into account. Such a result 
demonstrates the inherent limitations on interpretation 
of the evolution of this component of the indicator, 
which can vary greatly according to the different 
variables reported (or not) and because there is generally 
more information available about the flows treated 
than generated. 

For the same reason, globally, more wastewater is 
reported treated (58.3 billion m3 from 95 countries, 
69 per cent of the global population) than generated 
(36.0 billion m3 from 85 countries, 46 per cent of the 
population). This highlights the need to better populate 
wastewater generation variables, especially for the 
industrial sector, in order to improve the national 
representativeness of country data and, subsequently, 
the significance of this component of the indicator.

This observation also explains why some countries’ 
proportions are equivalent or even higher than 100 
per cent (i.e. 12 countries reported higher volumes 
of wastewater treated than generated) (Figure 19). 
Although this could also genuinely be due to a higher 
volume of wastewater being treated than generated 
in some countries – because urban WWTPs also treat 
runoff water flows collected in the drainage basin, 
as well as some illegal and industrial wastewater 
discharged in public sewers – such figures can also 
reflect a relative lack of monitoring and/or reporting 
of the flows of wastewater generated, especially by 
the industrial sector as explained above and in the 
next section. 

3.2.2. Industrial wastewater generated and 
safely treated

INDUSTRIAL WASTEWATER GENERATED IN 2022

It is striking to note from Figure 14 and Figure 17 that 
statistics on industrial wastewater flows generated and 
treated are only seldom reported.

National data reported for the volume of industrial 
wastewater generated in 2022 account for 36 billion m3 
for the 49 reporting countries (covering 16 per cent of 
the global population) (Figure 14).

In comparison, the former data for industrial wastewater 
generated in 2015 accounted for 45 billion m3 for the 
32 reporting countries (covering 12 per cent of the 
global population).

The reason why the volume reported in 2022 is lower 
than the volume reported in 2015 despite an increase 
in reporting countries, is that Brazil did not report any 
wastewater generated data in 2022, but had reported 16 
billion m3 in 2015 (2015 being outside the time window 
for which data can be compiled for indicator monitoring).

INDUSTRIAL WASTEWATER TREATED IN 2022

National data available for the volume of industrial 
wastewater treated accounted for 8 billion m3 for the 
27 reporting countries (covering 10 per cent of the 
global population) (Figure 17). The volume of industrial 
wastewater safely treated accounted for 3 billion m3 for 
the 17 reporting countries (covering 5 per cent of the 
global population).

By comparison, industrial wastewater treated in 2015 
accounted for 4 billion m3 for the 15 reporting countries 
(covering only 4 per cent of the global population); 
whereas the volume of industrial wastewater safely 
treated accounted for 0.1 billion m3 for the three 
reporting countries (covering less than 0.1 per cent of 
the global population).

In the previous indicator report focusing on 2015, 
which was the most populated year of the wastewater 
databases used to report on Indicator 6.3.1, the 
proportion of the industrial wastewater treated could 
not be calculated for any African country (UN-Habitat 
and WHO, 2021). To fill this data gap and to inspire other 
countries, a pilot study was undertaken in Ghana to 
assess the quantity and quality of industrial and urban 
wastewater flows. These characteristics were then used 
to estimate the pollutant loads generated and treated 
by industrial and municipal facilities in Ghana during 
2021/2022 (UN-Habitat and EPA, 2023) (Box 7).
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Box 7. Industrial and 
urban wastewater flows 
as monitored by the 
Environmental Protection 
Agency (EPA) Ghana.
The first assessment of the flows of wastewater 
from industrial and municipal sources was 
conducted by the Environmental Protection 
Agency (EPA) Ghana in collaboration with 
UN-Habitat. The resulting technical report 
presents a summary of available data on the 
wastewater flows but also on the pollutant 
loads generated and treated by industrial and 
domestic activities in Ghana during 2021/2022 
(UN-Habitat and EPA, 2023).

Wastewater information was received from 150 
facilities across the country (143 industrial and 
7 urban) representing 38 per cent of the 400 
targeted, using a questionnaire developed for 
this data collection exercise. Data from this pilot 
project showed that an estimated total volume 
of 29 million m3 of water was consumed per year, 
whereas 11 million m3 per year of wastewater 

was generated from 150 industrial and urban 
facilities, mostly by industries (85 per cent).

The 60 industries that performed wastewater 
treatment contributed to 63 per cent of the total 
wastewater generated, while the 83 that did not 
perform wastewater treatment contributed to 
only 12 per cent.

The sum of the total pollutant loads (nitrate, 
phosphorus, Chemical Oxygen Demand [COD] 
and Biochemical Oxygen Demand [BOD5]]) in 
the industrial and urban wastewater generated 
was 10,343 tons per year (t/y). Of this total, 29 
per cent was BOD5, 68 per cent COD, 1 per cent 
Nitrate and 1 per cent phosphorous. A load of 
107 t/y of nitrate was generated with 66 t/y (62 
per cent) being eliminated from the wastewater 
before discharge. Also, of a load of 148 t/y of 
phosphorous generated, 115 t/y (78 per cent) 
was eliminated from the wastewater before 
discharge. Furthermore, from a load of 3,049 t/y 
of BOD5 generated, 2,379 t/y (78 per cent) was 
eliminated from the wastewater. Finally, of a load 
of 7,041 t/y of COD generated, 4,894 t/y (70 per 
cent) was eliminated from the wastewater before 
discharge (Figure 20).

Figure 20. Estimated volumes of water consumption, wastewater generated, wastewater treated, 
wastewater discharged and wastewater untreated from the 150 industrial and urban facilities, in 
million m3 per year.

Figure 20. Estimated volumes of water consumption, wastewater generated, wastewater treated, 
wastewater discharged and wastewater untreated from the 150 industrial
and urban facilities, in million m3 per year
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PROPORTION OF INDUSTRIAL WASTEWATER 
SAFELY TREATED 

The proportion of reported industrial wastewater flow 
treated (Figure 21) accounted for 38 per cent (8 billion 
m3 of industrial wastewater safely treated divided by 21 
billion m3 of industrial wastewater generated) for the 22 
countries reporting on both variables and 27 per cent 
for the 16 countries also reporting on safely treated 
industrial wastewater (3 billion m3 of industrial waste-
water safely treated divided by 3 billion m3 of industrial 
wastewater generated).

By comparison, in 2015, the proportion of industrial 
wastewater treated accounted for 30 per cent for the 
14 countries reporting on both variables and 3 per cent 
for the 3 countries also reporting on safely treated 
industrial wastewater. 

Only 22 Member States (representing less than 10 per cent of the population) reported on both 
industrial wastewater generation and treatment

Figure 21. Proportion of industrial wastewater flows treated and safely treated (%) in 2022
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Figure 21. Proportion of industrial wastewater flows treated and safely treated (%) in 2022. 
The proportions treated were rounded to 100 per cent for the three countries reporting some treated volumes that exceeded the 
volumes generated.

Different challenges may explain the scarcity of 
the industrial wastewater flows reported, such as 
non-disclosure agreements to protect the confidentiality 
of company-specific information. Moreover, many 
industries use self-supplied water resources (e.g. rivers 
and groundwater) that are frequently not included in 
the available public statistics, which tend to focus 
exclusively on the public drinking water network. 

Another issue relating to the monitoring of industrial 
flows is that institutional responsibility in the 
wastewater sector is often fragmented among different 
stakeholders (e.g. water operators and regulators, 
ministries of water and industry, etc.) and the various 
data sources are not systematically centralized by a 
dedicated institution using a standardized methodology.
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Finally, it is also important to mention that industrial 
wastewater flows can be double-counted when treated 
both at source (within the industrial site) and at urban 
WWTPs (i.e. when the treated effluent is discharged into 
a sewer), thereby artificially increasing the volume of 
wastewater treated at urban WWTPs (Box 8).

Box 8. Czechia industrial wastewater monitoring.

Wastewater (total 1199)
generated by: Treatment and discharge of wastewater 

Domestic sector
742.0

Industry

454.9

Agriculture , forestry, 
fishing
2.1

Industrial wastewater 
(not part of Urban WW) 

- total generated 

286.9

Urban wastewater -
total generated 

910.0 Discharged 
without treatment

19.0

Treated in WWTPs
891.0

Discharged
without treatment

119.3

Treated in “Other”
WWTPs

167.6

At least secondary
treatment

890.8
Estimated applied share 

of volumes of WW biologically
 treated to the total volume of

 treated WW (99.98% – 
Statistical survey)   

At least secondary 
treatment 

BOX 8. Czechia industrial wastewater monitoring

98.7

Wastewater 
management (NACE 37)

879.5

3.3. Domestic (household) 
wastewater estimates
Regional and global estimates for household wastewater 
flows have been reported for 2022 because sufficient 
data were compiled to compute country estimates for 
at least 50 per cent of countries and 50 per cent of 
the population in every SDG region (according to the 
IAEG-SDGs definition for a Tier 1 indicator). Estimates 
from countries with sufficiently robust data were used 
to impute estimates for countries without sufficient 
data, resulting in global and regional estimates that 
can be interpreted as being representative of their 
entire domain.

Globally, approximately 268 billion m3 of household 
wastewater was generated in 2022. Estimates of the 
total volume of household wastewater generated were 
made for all 235 countries and territories covering >99 
per cent of the global population. Of this total, 155 
billion m3 (57.8 per cent) was estimated to have been 
safely treated. Global (and regional) estimates of the 
proportion of household wastewater flows safely treated 
are presented in Figure 22 for both 2020 and 2022. The 
global estimate for 2022 represents an increase of two 
percentage points from that for 2020; however, temporal 
trends cannot be determined due to insufficient data. 
Additionally, progress towards Target 6.3 cannot be 
evaluated until a baseline data point has been estab-
lished for 2015.

Compiled national data were sufficient to produce 
country estimates of the proportion and volume of 
household wastewater safely treated for 140 of these 
countries (including 129 Member States) (Figure 23) 
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– an increase from 128 in 2020. These 140 countries 
represent 92 per cent of the global volume of household 
wastewater generated and 89 per cent of the global 
population. The United States of America and China 
were the top dischargers of safely treated wastewater 
(Figure 23-A) while India and China were the top 
dischargers of wastewater that was not safely treated 
(Figure 23-B). Of the 95 countries without estimates 
(those that did not meet data availability requirements), 

23	 https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/monitoring-and-evidence/wash-monitoring/2023-
country-files-for-sdg-6.3.1.

representing approximately 20 billion m3 of household 
wastewater generated, Indonesia was the largest (Figure 
23-C). The data, calculations and sources used for all 
countries for which WHO has compiled at least some 
wastewater data (n=165), including those with country 
estimates (n=140), are individually presented in publicly 
available Excel country files.23 

Approximately 58 per cent of household wastewater was safely treated in 2022, an increase 
from 56 per cent in 2020

Figure 22. Estimated proportions of household wastewater safely treated, by year and region
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Figure 22. Estimated proportions of household wastewater safely treated, by year and region.
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Figure 23. Proportional representation of volumes of household wastewater safely treated (A), 
not safely treated (B) and undefined (C), by country and region.

Figure 23. Proportional representation of volumes of household wastewater safely treated (A), not 
safely treated (B), and undefined (C), by country and region 
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The “total household wastewater” bar represented in 
Figure 24 presents the proportion of global household 
wastewater flows in 2022 that were: 

•	 delivered to treatment and subsequently safely 
treated (58 per cent); 

•	 delivered to treatment but not safely treated (10 per 
cent);

•	 not safely treated because flows were not delivered 
to treatment (32 per cent). 

As presented in the additional three bars, an estimated 
57 per cent of all household wastewater flows were 
generated by households with sewer connections, 24 
per cent by households with septic tank connections 
and 19 per cent by households with all other types of 
sanitation facilities. 

Examining sewer wastewater flows alone, 82 per cent 
of all sewer flows were delivered to urban WWTPs 
and safely treated. An estimated 5 per cent of sewer 
flows were not delivered to urban WWTPs (presumably 
discharged directly to the environment) while 14 per 
cent of sewer flows were delivered to urban WWTPs but 
were not safely treated (either because only primary 
treatment was performed, or because the discharges did 
not meet compliance standards). Data on the treatment 
and discharge performance of sewer wastewater flows 
at urban WWTPs were reported for 116 countries. These 
data were mostly reported by technological process 
(primary, secondary, tertiary) (64 per cent) as opposed 
to compliance with relevant standards (36 per cent). 
The majority of data on the compliance of wastewater 
discharges with relevant standards were compiled from 
European Union countries in the context of compliance 
with the Urban Wastewater Treatment Directive (Box 9).

Figure 24. Breakdown of the global proportion of household wastewater flows generated, 
delivered to treatment facilities and safely treated by type of wastewater 
collection system.

Most household wastewater flows that are not safely treated are never collected 
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Examining septic tank wastewater flows alone, 48 per 
cent of all septic tank flows were collected, delivered to 
treatment and safely treated. An estimated 44 per cent 
of septic tank flows were not delivered to treatment 

(due to not being properly contained, or associated 
faecal sludges being disposed of directly to the 
surface environment) while 8 per cent were delivered to 
treatment but not safely treated.

Box 9. The European Union’s Urban Wastewater Treatment 
Directive: Progress, evolution, and future.
The European Union (EU) and its Member States ratified the Urban Wastewater Treatment Directive (UWWTD) 
in 1991 to regulate the discharge of urban wastewater to the environment and support the remediation of 
water resources and protection of public health. To achieve these aims, the directive has established three 
core mandates: (1) agglomerations with a population equivalent of 2,000 or more must operationalize 
urban wastewater collection and treatment systems; (2) standards for the concentrations of discharged 
organic pollution, suspended solids, phosphorus, and nitrogen must be adhered to and are defined based 
on agglomeration size and the sensitivity of receiving water bodies; and (3) Member States must monitor 
compliance with the Directive over time.

Recently, an independent evaluation concluded that the Directive has been largely successful in achieving its 
aims since its inception more than 30 years ago. Most Member States have achieved a high level of compliance 
(overall EU compliance stands at 82 per cent as of 2018). Compliance is measured through Articles 3, 4, and 5 of 
the Directive, correspondingly requiring that:

•	 All agglomerations equal to or larger than 2,000 population equivalents have requirement meeting 
wastewater collection systems (sewers) for urban wastewater, except where exceptions can be 
justified. (Article 3)

•	 Urban wastewater entering collection systems (sewers) are treated by at least secondary processes 
in accordance with mandated discharge standards. (Article 4)

•	 Treatment works discharging to sensitive environmental areas and serving agglomerations of 
more than 10,000 population equivalents are subject to more stringent treatment processes and 
standards. (Article 5)

Compliances associated with each of these articles for the EU are presented in Figure 25 and overall 
compliance levels by country are presented in Figure 26.

Within the European Union, compliance with the Urban Wastewater Treatment Directive is generally high

Figure 25. Overall and article-specific compliance with the UWWTD.
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As a result of these achievements, organic and nutrient loadings to surface waters have been reduced, 
significantly contributing to the improvement of water quality and establishing a new baseline for future 
protection efforts. Public health is now better protected through improvement of the quality of water resources 
and bathing waters. One of the notable contributors to the successful implementation of the Directive has been 
the simplicity and clarity of the requirements and their enforcement. However, these positive developments 
have been partly offset by continued agricultural loadings and discharges that are not covered by the Directive. 
Additionally, the costs associated with implementing the Directive and achieving high levels of compliance 
have been substantial and at times controversial. However, the evaluation has concluded that the benefits 
associated with the Directive have outweighed these costs and limitations. 

Compliance gaps with the European Union’s Urban Wastewater Treatment Directive continue to exist in some countries 

Figure 26. Overall compliance with the UWWTD by country.

Despite the success of the Directive, various challenges and outstanding issues remain. Firstly, country-level 
compliance gaps remain (Figure 26), particularly in Member States that have joined the EU more recently. 
Combined sewer overflows comprise a notable fraction of remaining non-compliant pollution loads and 
have not been fully addressed in the language of the Directive. Micropollutants are not fully treated by 
traditional technologies and represent an emerging concern – particularly mercury and those associated with 
pharmaceuticals and cosmetics. Contaminants concentrated in sludges (a by-product of treatment processes 
at treatment plants) pose risks to groundwater systems and agricultural products. A proposed revision to 
the Directive has been designed to address these challenges and limitations – as well as those relating to 
sanitation services among vulnerable communities, energy efficiency, greenhouse gas emissions, the circular 
economy, and implementing a “polluter pays” principle to industry. The provisions and language associated with 
the revision is being debated and agreed among Member States.
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Figure 27 shows a proportional flow diagram of 
household flows through each node of the conceptual 
framework: collection, delivery to treatment, treatment 
and discharge. Globally, most household wastewater 
is collected in sewers, delivered to urban WWTPs and 
safely treated, as represented by the thicker bars along 
the top of the figure. A very small proportion of sewer 
flows are directly discharged into the environment 
(potentially an underestimate, as this is not a commonly 
reported variable) while a more sizable proportion is 
not safely treated at urban WWTPs (either because it is 
treated by primary processes alone, or because it does 
not meet discharge compliance standards). 

Among non-sewer flows, approximately half were not 
collected in septic tanks (disposed of directly into the 

environment or into a pit latrine) and were not treated. 
For septic tank flows, a small majority was not delivered 
to treatment (associated with septic tanks that contam-
inate the surface environment or those associated with 
faecal sludges that are unsafely disposed of) while a 
slight minority was delivered to treatment (with liquid 
and solid fractions remaining onsite, or solid fractions 
emptied and delivered to a treatment plant). Among 
flows delivered to treatment, a small fraction was not 
safely treated (associated with flows that were delivered 
to treatment plants but not safely treated). While the 
solid fraction (faecal sludge) is commonly delivered to 
centralized treatment plants (including urban WWTPs), 
the flow diagram presents the directional flows of the 
liquid fraction only (which are classified based on the 
solid fraction). 

Safely treated household wastewater flows are dominated by those collected in sewers and delivered 
to urban WWTPs

Figure 27. Proportional representation of global household wastewater flows in 2022 through the 
stages of the conceptual framework

Generation Collection Delivery to treatment Treatment / discharge

Household

Collected in sewers

Collected in septic tanks

Delivered to urban wastewater treatment plants

Delivered to independent wastewater treatment

 Not delivered to treatment (direct discharge)

Safely treated

Not safely treatedNot collected

Figure 28 presents a map of the countries where estimates of the proportion of household wastewater safely treated 
could (n=140) and could not (grey; n=95) be computed based on data availability.   

Figure 27. Proportional representation of global household wastewater flows in 2022 through the 
stages of the conceptual framework.
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Safely treated household wastewater varies widely throughout the world

Figure 28. Estimated proportions of household wastewater safely treated by country (2022)

 26-50% 51-75% 76-90% >90%  

Percentage of household 
wastewater flows safely treated

25% or less Not 
applicable

Insufficient 
data

Figure 29 presents the breakdown of household 
wastewater collection across the domains of sewer, 
septic tank and not collected, and by SDG region. In 
Australia and New Zealand, Northern America and 
Europe, Latin America and the Caribbean, and Western 
Asia and Northern Africa, the majority of household 

wastewater flows are collected in sewers. Septic 
tanks serve approximately one third of the population 
in Eastern Asia and South-eastern Asia, Central and 
Southern Asia, Oceania and sub-Saharan Africa. Roughly 
half of household wastewater is not collected in Central 
and Southern Asia, Oceania and sub-Saharan Africa.

Figure 29. Proportions of household wastewater collected, by collection type and SDG region.

Household wastewater collection varies significantly by region

Figure 29. Proportions of household wastewater collected, by collection type and SDG region
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Figure 28. Estimated proportions of household wastewater safely treated by country (2022).
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4.1. Total and industrial 
wastewater statistics

STATUS AND STRATEGY

The 2021 indicator report, which focused on the 2015 
record for total and industrial flows and presented 
the most complete data coverage over the last 
decade, also coincided with the beginning of the 2030 
Agenda. The 2015 baseline showed that there was 
no official information available on the proportion 
of total wastewater treated for 80 per cent of the 
world’s population, nor on the proportion of industrial 
wastewater treated for 95 per cent of the world’s 
population, based on the statistics directly reported 
to the relevant international databases (UN-Habitat 
and WHO, 2021).

In order to better populate the SDG Indicator 6.3.1, over 
the last three years, UN-Habitat has worked on three 
complementary approaches to improve the quantity but 
also the quality of the worldwide wastewater statistics:

•	 Regular online meetings with the two other 
custodians United Nations Agencies (UNSD and 
WHO) also involving OECD and Eurostat focal points, 
to better align their wastewater questionnaires with 
the SDG 6.3.1 metadata and thus coordinate the 
data collection and validation effort.

•	 Identification of countries’ overall and technical 
focal points continuously updated in the United 
Nations Water (UN-Water) SDG 6 database (almost 
200 focal points have been identified for this part of 
the indicator).

•	 Organization of five series of webinars in Africa, the 
Arab States, Asia, the Caribbean and Latin America, 
involving more than 100 countries and 141 water and 
sanitation utilities; which were followed by waste-
water data collection exercises conducted with the 
regional co-organizers and which led to the publi-
cation of a policy brief (UN-Habitat, 2023) (Box 10).
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Box 10. Policy brief on 
setting the agenda for safe 
and sustainable wastewater 
management and monitoring 
in the context of the SDGs.
In 2020–2023, UN-Habitat partnered with 
regional water associations, operators and 
regulators, ministries, development partners, 
academic, public and private sectors, to 
organize a series of five regional webinars on 
“Setting the Agenda for Wastewater Treatment 
and Monitoring in the Context of the SDGs” in 
Africa, the Arab Region, Asia and the Caribbean 
and Latin America. High-level webinars were 
finally organized in each region to advocate 
for the importance of wastewater monitoring 
to decision-making in investment and 
policy development.

The objective of this initiative was to build 
awareness of some of the most critical aspects 
of wastewater management and to support 
countries in reporting wastewater statistics 
at national level in order to improve global 
monitoring of SDG indicator 6.3.1. This initiative 
builds on the commitment made at the UN 2023 
Water Conference (Box 1) and on the outcomes 
of the series of webinars, which explored 
regional practices on wastewater monitoring and 
discussed how to strengthen policy development 
and decision-making for investment in waste-
water management.

These webinars involved more than 100 
countries and 141 water and sanitation utilities, 
regional water associations, regulators, line 
ministries, development partners, academic 
institutions and others from public and private 
sectors. They were followed by data-collection 
exercises conducted by the regional co-or-
ganizers to support national institutions in 
their efforts to report more accurately on SDG 
Indicator 6.3.1 and enhance water and waste-
water monitoring worldwide.

The outcomes of these webinars were published 
in a policy brief (UN-Habitat, 2023) providing 
the rationale for fostering integrated and trans-
parent, participatory and accountable waste-
water management at local and national levels, 
to generate synergies and important environ-
mental and economic benefits and to promote 
further actions for ensuring sustainable and 
equitable water resources management.

This publication presents the outcomes and 
key recommendations of the series of webinars, 
with the aim of increasing understanding and 
awareness of the positive impacts that improved 
wastewater management and monitoring can 
bring to vital sectors, including institutional 
capacity and governance, environmental and 
public health, climate change adaptation and 
mitigation, increasing urbanization and water 
security, and policy planning and investment.
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PROGRESS AND TARGET

The 2023 data drive has led to the collection of the data 
presented in this report, which are summarized in Table 4 
and Figure 30; 107 countries reported some wastewater 
statistics for 2022 (compared to 69 in 2015). The ratio 
for total wastewater treated can be calculated for 73 
countries (compared to 42 in 2015) and the ratio of total 
“safely” treated wastewater for 42 countries (compared 
to 15 in 2015). The ratio of industrial wastewater treated 
can be calculated for 22 countries (compared to 14 in 
2015) and the ratio of “safely treated” industrial waste-
water for 16 countries (compared to 3 in 2015).

These results show an almost doubling of the number 
of reporting countries between the 2021 and 2024 
indicator reports. Although the number of countries 
reporting some wastewater statistics is relatively high 
for 2022: 107 countries (representing 73 per cent of 

the world population), the indicator which requires 
flows of wastewater treated but also generated to 
calculate the proportion treated, could only be calcu-
lated for 73 countries (representing 42 per cent of the 
world population).

However, based on the observed progress, it is likely 
that for the next indicator report in 2027 (following the 
2026 data drive) UN-Habitat will succeed in acquiring 
additional country data, bringing total representation 
up to more than 50 per cent of the population and 50 
per cent of countries for the proportion of wastewater 
treated, so that the indicator could be eventually 
classified as Tier 1 (defined as: “Indicator is conceptually 
clear, has an internationally established methodology 
and standards are available, and data are regularly 
produced by countries for at least 50 per cent of 
countries and of the population in every region where the 
indicator is relevant”).  

Figure 30. Comparison of data collected for the 2021 and 2024 reports. 
Total (in light blue) and industrial (in dark blue) flows of wastewater generated and treated (in million m3) in 2015 and 2022 (left 
y-axis), with the corresponding world population covered by the reported data (in orange, right y-axis). The temporal changes reflect 
changes in data collection not changes in wastewater management. 

Figure 30. Comparison of data collected for the 2021 and 2024 reports.
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Substantial progress was achieved from 2015 (baseline) to 2022 in statistics reporting
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Table 4. Comparison of wastewater statistics collected in 2021 and 2024 for the SDG 6.3.1 
Indicator report. 

4.2. Domestic (household) 
wastewater estimates 
Reporting frequency and coverage over time. The perfor-
mance of household wastewater flow monitoring 
under Indicator 6.3.1 has been strengthening with each 
progress update, but challenges and limitations remain. 
In the 2018 (pilot), 2021 and 2024 progress reports, 
estimates of the proportion of household wastewater 
safely treated were produced for 79, 128 and 140 
countries respectively (including for 75, 116 and 129 
United Nations Member States). Estimates associated 
with this latest update represent nearly all of the world’s 
largest generators of household wastewater (with the 
notable exception of Indonesia) – covering 92 per cent 
of all household wastewater flows. 

Time series estimates. While there have been some 
cases of data quality, completeness, and interpretation 
affecting the consistency of individual country estimates 
between the 2020 and 2022 estimates (Annex 4), the 
monitoring methodology being employed by WHO 
largely appears to be producing coherent and consistent 
results. The potential for significant temporal variability 
remains a product of the “snapshot” methodology that 
relies on the use of the most recent data point for each 
variable within a time window of 10 years from the 
year of reporting. With the continued strengthening 
of the WHO household wastewater database and the 
temporal data series for the variables in the conceptual 
framework, WHO anticipates that the next progress 
update will include time series estimates from 2015 

2021 INDICATOR REPORT BASED ON 2015 DATA 2024 INDICATOR REPORT BASED ON 2022 DATA
Number of 
reporting 
countries

% of 
population

Volume (billion 
m3) or proportion 

treated (%)

Number of 
reporting 
countries

% of 
population

Volume (billion 
m3) or proportion 

treated (%)

Wastewater statistics 69 107 73.2

Total wastewater 
generated

56 21.5 131.871 85 46.0 187.024

Industrial wastewater 
generated

32 12.0 45.311 49 16.0 35.963

Total wastewater 
treated

57 19.6 41.643 95 68.7 219.612

Total wastewater safely 
treated

25 7.1 5.839 56 17.8 58.287

Industrial wastewater 
treated

15 3.5 4.296 27 9.6 8.293

Industrial wastewater 
safely treated

3 0.004 0.121 17 5.2 2.799

% Total wastewater 
treated

42 17.9 32.5 73 41.6 75.7

% Total wastewater 
safely treated

15 6.1 17.1 42 12.0 60.0

% Industrial wastewater 
treated

14 3.5 29.9 22 7.9 37.6

% Industrial wastewater 
safely treated

3 0.004 2.8 16 4.4 26.5
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onwards.24 Time series estimates will allow – for the 
first time – an assessment of progress against Target 
6.3 of halving untreated wastewater discharges by 2030 
(in comparison to 2015 levels) for the household waste-
water component of the indicator. 

Assumptions. One additional and notable source of 
potential inaccuracy in the estimates is associated with 
the standard assumptions used to populate variables 
without officially reported data. 

Figure 31 presents, for each variable, the number of 
countries (among those for which estimates were 
published) whereby the standard assumption was 
employed. The analysis is presented separately for 
sewer and septic tank dominant countries, for which 
there are different minimum data reporting require-
ments that must be satisfied to compute and publish a 
country estimate. A summary of the variables for which 
the assumptions are most influential (and potentially 
most detrimental if they are far from the true national 
situation) is given as follows:

•	 Water use has an influence on the calculation 
of the total volume of household wastewater 
generated, but no influence on the proportion safely 
treated. The standard assumption for water use 
among households with an onsite water supply is 
120 litres/capita/day. By comparison, the median 
water use reported by countries (n=41, mostly 
higher income countries) was 135 litres/capita/
day. However, countries that use larger quantities of 
water may be more likely to report such data. 

•	 The variable for the water use to wastewater 
conversion ratio employs a standard assumption of 
80 per cent, but may vary in different contexts and 
at different times of the year - particularly where 
the watering of lawns and gardens may be more 
common (whereby water used by a household does 
not result in wastewater generated).

24	 Represented by annual estimates of the proportion of household wastewater safely treated over a fixed linear time period, based on data for specific years 
across the time period

25	  Containment-related questions have recently been added to the standard Multiple Indicator Cluster Survey (MICS) household questionnaire, which has been 
employed in over 100 countries around the world.

•	 Sewer wastewater flows that are not delivered 
to urban WWTPs – such as sewer overflows and 
direct sewer discharges to the environment – are 
difficult to assess as they are typically not directly 
measurable. WHO commonly uses population-based 
estimates as a proxy for delivered volumetric 
flows (based on the ratio of the proportion of the 
population connected to sewers to the proportion of 
those connected to WWTPs). The median reported 
proportion of sewer wastewater delivered to 
WWTPs (n=83) was 98 per cent, while the standard 
assumption is 100 per cent. The average proportion 
however is 80 per cent, indicating that there are 
outlier countries where the proportion of sewer 
wastewater delivered to urban WWTPs is very low. 
The proportion of sewer wastewater flows delivered 
to WWTPs is not a variable for which reported data 
must be present for sewer dominant countries, in 
order to compute a country estimate.

•	 Aspects of septic tank containment and pit 
emptying are being increasingly included in 
household surveys, but remain uncommon in some 
regions, and particularly among higher income 
countries where non-sewered sanitation is less 
common. Average and median reported data for 
these variables are presented alongside their 
standard assumptions in Table 5. The standard 
assumptions associated with containment and 
septic tanks emptied by a service provider are 
moderately lower and higher, respectively, than the 
corresponding reported data. These differences 
may result in an underestimation of the proportion 
of septic tank wastewater flows classified as safely 
treated in countries where they are applied. The 
frequency of data on septic tank containment is 
expected to continue to increase significantly in 
the future.25
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Table 5. Comparison of septic tank emptying 
assumptions and reported data.

VARIABLE STANDARD 
ASSUMPTION

REPORTED DATA

MEDIAN AVERAGE N

Containment 50% 83% 73% 24

Septic tank faecal sludge…

…emptied and 
buried onsite

0% 4% 6% 63

…emptied and 
discharged unsafely

0% 3% 9% 62

…emptied and 
removed offsite

50% 22% 31% 85

…not yet 
emptied (in-situ)

50% 70% 62% 82

WHO plans to further examine and refine the standard 
assumptions themselves and their overall influence on 
the proportion of global flows as part of the development 
of the next progress report. However, there is no clear 
and apparent need to urgently revise the standard 
assumptions being applied, neither the protocol for 
when assumptions can and cannot be employed (refer 
to the methodological note for further details) nor the 
assumptions themselves.
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Figure 31. Number of countries with domestic wastewater estimates for which standard 
assumptions were employed, by data input variable and country type (sewer or septic tank 
dominant). 
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Figure 31. Number of countries with domestic wastewater estimates for which standard 
assumptions were employed, by data input variable and country type (sewer or  
septic tank dominant).

Standard assumptions are used for some variables to fill data gaps
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5.1. Total and industrial 
wastewater reuse and 
climate change adaptation 
and mitigation 

CONTEXT

Climate change is strongly affecting the availability and 
the distribution of our limited freshwater resources, with 
the majority of the world’s population being increasingly 
exposed to water scarcity and water shortage situa-
tions, floods and extreme rainfall events. In parallel, the 
growing population is constantly increasing the demand 
for freshwater withdrawals for agriculture (70 per cent), 
industry (20 per cent) and domestic (or centralized) 
uses (12 per cent) (United Nations, 2024), whereas 
the amount of water stored in large natural lakes and 
reservoirs has decreased over the past three decades 
(Yao et al., 2023). 

An urgent paradigm shift towards promoting safe 
wastewater reuse is strongly needed to contribute to 
sustainable development and climate change mitigation 
and adaptation. Safe wastewater treatment and reuse 
can indeed significantly increase freshwater resources 
availability while protecting its quality, whereas improved 
wastewater treatment and resource recovery can reduce 
the important amounts of energy consumed in treatment 
processes, as well as some direct greenhouse-gas (GHG) 
emissions by the wastewater sector.

Although not currently monitored by SDG Indicator 6.3.1, 
safe wastewater reuse is called for in the language 
of SDG Target 6.3 – “By 2030, improve water quality by 
reducing pollution, eliminating dumping and minimizing 
release of hazardous chemicals and materials, halving 
the proportion of untreated wastewater and substantially 
increasing recycling and safe reuse globally” – to respond 
to growing water demands, increasing water pollution 
loads and increasing climate change impacts on fresh-
water resources (UN-Water, 2017). 

There is to date an overall lack of knowledge and 
accounting of the global volumes of wastewater reuse 
directly reported by United Nations Member States, as 
well as an urgent need to better monitor wastewater 

reuse at local and regional level, in order to adapt to 
climate change impacts on the water cycle, growing 
water demands, and to better protect biodiversity 
and ecosystems. 

This section presents the justification to monitor 
wastewater reuse, using the countries’ responses to 
the questionnaires which serve as the primary data 
sources (UNSD/UNEP and OECD/EUROSTAT; Figure 3) 
for monitoring SDG Indicator 6.3.1; with the objective to 
include this supplementary variable as part of a future 
revision of the SDG 6.3.1 indicator metadata. 

WASTEWATER REUSE TO ADDRESS WATER 
QUANTITY AND QUALITY CRISIS

Water stress already affects more than half of the 
global population who live under conditions of severe 
physical water scarcity for at least one month per year 
(Mekonnen and Hoekstra, 2016). There is no doubt that 
human pressures on water resources are increasing. 
Although water withdrawals will likely increase, the 
promotion of alternative sources can reduce the 
stress. One opportunity is the reuse and recycling of 
wastewater. This will require additional investments 
in treatment and improved infrastructure, as well as 
supportive policy and legislative frameworks, to facilitate 
reuse. Additionally, wastewater reuse for irrigation and 
within industrial sectors could also reduce dependency 
on limited freshwater resources. 

In addition to an increasing water demand, the world 
also faces an invisible crisis of water quality which 
is eliminating one-third of potential economic growth 
in heavily polluted areas, and threatening human and 
environmental well-being (Damania et al., 2019; Wilkinson 
et al., 2022). In absence of regulation and clean water 
supply, irrigation water contaminated by wastewater is 
frequently used in urban and peri-urban agriculture for the 
production of vegetables, despite obvious health risks to 
the farmers and consumers (FAO, 2019). Water-intensive 
industries can also reduce their freshwater use by reusing 
wastewater. This can be accomplished by closed-loop 
in-house recycling (which is not reflected in reported 
data). In some cases treated wastewater can be shared 
between co-located industries.  
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There is therefore an urgent need for greater investment 
in wastewater treatment and safe reuse, through urban 
WWTPs and decentralized independent wastewater 
treatment systems; particularly in heavily populated and 
water stressed areas of the developing world and where 
intensive livestock/crop production systems, or water-in-
tensive industry, can put at risk subsistence water uses 
and essential economic activities (Jones et al., 2022).  

Achieving these goals on wastewater treatment and 
reuse requires an integrated approach across water-re-
lated authorities and sectors, as well as a supportive 
policy and legislative environment. Implementing 
integrated water resources management (IWRM, SDG 
Indicator 6.5.1) is critical to ensure that wastewater 
treatment and reuse reaches its full potential for 
supporting the achievement of SDG 6 and other water-re-
lated targets (UNEP, 2024). Unfortunately, more than 
45 per cent of countries report limited pollution control 
measures (Figure 32). 

Few countries have strong pollution control instruments, but implementation levels have increased

Figure 32. Management instruments for pollution control.
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Figure 32. Management instruments for pollution control. 
(SDG 6.5.1, UNEP, 2024)
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WASTEWATER REUSE AND ITS INTERLINKAGES 
WITH CLIMATE CHANGE MITIGATION 
AND ADAPTATION

As global warming increases, the frequency, severity and 
duration of droughts, increasing water-use efficiencies 
will be key to reducing the threat posed by water scarcity 
on biodiversity and human welfare and sustainable 
development (Mekonnen and Hoekstra, 2016). Under 
future climate change scenarios, in which freshwater 
supplies will become more stressed, the discharge of 
treated wastewater into receiving streams with reduced 
wastewater dilution capacity may become even more 
crucial to maintaining ecosystem health and environ-
mental flows. 

While wastewater reuse is decisive for global climate 
warming adaptation, considering that climate change 
is exacerbating both water scarcity and water-related 
hazards such as droughts, there are also additional 
strong interlinkages between wastewater treatment 
reuse and climate change mitigation strategies. The 
energy consumption of the water sector worldwide 
corresponds for instance to 4 per cent of total global 
electricity consumption and wastewater treatment 
alone represents roughly a quarter of the water sector’s 
electricity consumption (IEA, 2017). Nevertheless, 
the wastewater itself contains significant amounts 
of embedded energy that could provide most of the 
electricity required for urban wastewater treatment, or 
even more energy than is required for its treatment. 

Sanitation and wastewater systems not only contribute 
to GHG emissions during treatment processes, but also 
directly through the breakdown of excreta discharged 
into the environment (Dickin et al., 2020; IPCC, 2006). 
The degradation of organic matter during wastewater 
treatment contributes to approximately 1.6 per cent 
of global GHG emissions and 5 per cent of global 
non-carbon dioxide GHG emissions, while re-envisioning 
wastewater treatment could offset the industry’s GHG 
footprint and make it a globally significant contributor of 
negative carbon emissions (Lu et al., 2018).  

Improved wastewater management and treatment could 
therefore significantly contribute to the reduction of 
carbon dioxide (CO2), nitrous oxide (N2O) and methane 
(CH4) emissions from the wastewater treatment sector. 
Valorization of the large and increasing quantities of 

sewage sludge produced worldwide could furthermore 
represent an important local, sustainable and renewable 
energy source, producing biogas for process heating or 
onsite electrical generation, or to be used as a building 
material and in the composition of concrete.

GLOBAL MONITORING OF WASTEWATER 
TREATMENT AND SAFE REUSE: CHALLENGES AND 
OPPORTUNITIES

Improving wastewater management and reuse is a 
complex challenge, but many countries worldwide have 
experience to build on and scale up: solutions can be 
adapted to different socioeconomic and environmental 
contexts. With the right policies, it has been suggested 
that wastewater could provide alternative energy to half 
a billion people, supply over 10 times the water provided 
by the current global desalination capacity and offset 
over 10 per cent of global fertilizer use (UNEP, 2023).

Concerning reuse options, agriculture is by far the 
most important in terms of volume, because it is the 
activity that demands the most water worldwide. This 
reuse is expected to increase because the potential to 
reuse wastewater is still high (even agricultural reuse 
only represents <1 per cent in volume of the total water 
demand of the sector; Jiménez and Takashi, 2008). 
Reusing nitrogen, phosphorus and potassium from 
wastewater would also help reduce dependence on 
synthetic fertilizers, offsetting approximately 13 per cent 
of the global agricultural nutrient demand (UNEP, 2023).

Recycling, safe water reclamation and reuse need, 
however, to be regulated and aligned with national 
quality standards or international guidelines; the WHO 
guidelines for the safe use of wastewater, excreta and 
greywater in agriculture and aquaculture, for instance 
(WHO 2006). However, in contrast to potable water, 
wastewater reuse has no universal standards. There 
are three reasons for this: (1) it can cover very different 
uses; (2) it is a relatively recent human practice and (3) it 
has been developed locally in different ways to address 
specific needs that are difficult to extrapolate to other 
conditions (Jiménez and Takashi, 2008). 

In the absence of a standardized definition of safe 
wastewater reuse, in which the required levels of 
treatment would have to correspond to the level of 
risk to human health and the environment of the 
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specific type of reuse, it is very challenging to define 
compliance standards with the aim of reporting on a 
common definition of wastewater reuse at global level. 
The environmental and health hazards associated with 
the widespread presence of persistent micropollutants 
in (treated) wastewater streams (e.g. heavy metals, 
herbicides, pesticides, pharmaceuticals and hormones) 
are indeed difficult to consider regarding the dilution in 
the receiving systems and the safe reuse options. 

The global reporting of national wastewater reuse 
flows within SDG Target 6.3 could therefore initially 
be monitored through two quantitative components: 
untreated (direct reuse) and treated (indirect reuse) 
without considering either the technologies used to treat 
the wastewater flows or the standards with which they 
should comply, both of which strongly depend on the 
local environmental context and national regulations.

WASTEWATER REUSE MONITORING WITHIN SDG 
INDICATOR 6.3.1

A supplementary variable on safe wastewater 
reuse at country and regional level could possibly 
be integrated into future revisions of the SDG 6.3.1 
indicator metadata to address the intent of the Target 
6.3 language more comprehensively and, given the 
major and increasing concerns to adapt to climate 
warming impacts on hydrological resources whose 
quality need to be better protected (UN-Habitat and 
WHO, 2021). Such an approach would be a first step 
before a supplementary SDG indicator and/or reporting 
mechanism on safe reuse could be adopted, while 
providing a well-defined and internationally comparable 
variable for global wastewater reuse analysis and 
use by policymakers and urban/land planners, within 
the existing framework of the UN-Water Integrated 
Monitoring Initiative for SDG 6 (IMI-SDG6).

Currently, wastewater statistics are typically compiled 
by National Statistical Offices (NSOs), line ministries, 
national water operators or regulators. Over the past 
decade, efforts have been made to introduce stand-
ardized methodologies and protocols to promote 
international compilation and comparison. One of the 
most prominent initiatives includes the three databases 
(UNSD/UNEP, OECD and Eurostat) that are used to 
populate SDG Indicator 6.3.1. 

The wastewater reuse data from the three aforemen-
tioned databases and reported directly to UN-Habitat 
through the 2023 data drive, are presented in Figure 33 
and Annex 5, taking into account the latest year reported 
over the last ten years (from 2012 to 2022). These data 
show that, of the 55 countries that reported some data 
for this variable, 35 countries reported a measurable 
flow, whereas 20 countries reported a zero value.

These results therefore demonstrate a relatively low 
level of reporting for this variable worldwide. However 
the reporting of wastewater reuse statistics could 
substantially increase by including this variable in the 
SDG 6.3.1 indicator methodology before the next data 
drive in 2026. Another finding is that nearly a third of 
the reporting countries reported an absence of reused 
wastewater flows, highlighting the absence of waste-
water reuse practices in many countries. It is, however, 
well known that many countries have recently expressed 
their willingness to develop wastewater reuse policy 
guidelines to adapt to climate change impacts and 
growing demands on water. 

Finally, it is meaningful to note that UNSD/UNEP 
methodology does not distinguish between treated and 
untreated wastewater, whereas the OECD and Eurostat 
databases only include treated wastewater reuse, 
thereby excluding the untreated wastewater reuse. In 
fact, reused water is defined by UNSD as “Used water 
directly received from another user with or without 
treatment for further use. It also includes treated waste-
water received for further use from treatment plants, 
but excludes water discharged into a watercourse and 
used again downstream. It also excludes water recycling 
within industrial sites”; whereas OECD and Eurostat 
define it as “Water that has undergone wastewater 
treatment and is delivered to a user as reclaimed waste-
water. This means the direct supply of treated effluent 
to the user. Excluded is wastewater discharged into a 
watercourse and used again downstream. Recycling 
within industrial sites is excluded”. For this reason, in 
the context of SDG 6.3.1 monitoring, UN-Habitat may 
monitor total wastewater reuse flows and further disag-
gregate these into treated and non-treated flows when 
this information is made available.
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SDG 6.3.1 reporting can include wastewater reuse flows, as they are called for in Target 6.3

Figure 33. Volume of wastewater reuse reported in million m3/year 
Thirty-five countries reported some values higher than zero, whereas 19 additional countries reported a zero value for this variable.

Figure 33. Volume of wastewater reuse reported in million m3/year
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CONCLUSION AND RECOMMENDATIONS ON 
WASTEWATER REUSE

Demand for freshwater will continue to increase in forth-
coming years due to growing demands, while freshwater 
resources will continue to be threatened due to climate 
change impacts on the water cycle. As a consequence, 
promoting safe wastewater reuse could make a signif-
icant contribution to finding sustainable solutions to the 
quantitative and qualitative aspects of the ongoing and 
forthcoming water crises. 

Given the effects of climate change on water resources, 
wastewater treatment should be part of countries’ 
national action plans, water budgets and investment 
plans. Planning for wastewater reuse should also be 
taken into consideration in the early stages of urban 
planning processes and when designing IWRM plans in 
the catchment area. There is therefore a future need to: 

develop specific local/national guidelines and standards 
for wastewater reuse; harmonize regional standards for 
nutrient levels in sewerage effluents, across the various 
potential users; enhance social acceptance of waste-
water reuse; and improve the regulations governing the 
treatment of industrial wastewater according to the 
pollution type and level (UN-Habitat, 2023).

There is also a need to create smart subsidies and 
provide incentives to attract the private sector to invest 
in wastewater reuse technologies and resource recovery 
and in improving the financial efficiency and sustain-
ability of wastewater utilities. Investing in wastewater 
reuse and end-product recovery, such as the sale of 
treated wastewater, biogas, heat and electricity, or 
nutrients recovered from sewage sludge for fertilizers, 
can help to reduce the operating costs of wastewater 
treatment facilities (UN-Habitat, 2023).
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Promotion of the safe reuse of treated wastewater 
should be prioritized in policies and monitored in 
accordance with the ambitions of Target 6.3. Safe 
wastewater reuse may also support the achievement of 
other SDGs by making beneficial use of water, nutrients 
and energy recoverable from wastewater and adapting to 
growing (urban) population needs (SDGs 2 & 11), transi-
tioning to a circular economy (SDG 12) and adapting 
to water scarcity induced by climate change (SDG 13) 
(UN-Habitat and WHO, 2021). 

Wastewater statistics, including on reuse, must be 
collected and reported to relevant institutions more 
effectively, to inform national decision-making and 
attract more finance and support to an area of the water 
cycle that has been neglected in many parts of the 
world over the last decades, but which is essential to 
adapt to climate change impacts on water availability. 
The inclusion of a variable on wastewater reuse in 
the framework of the SDG 6.3.1 on global wastewater 
monitoring could (1) create a momentum to significantly 
enhance wastewater reuse monitoring worldwide, (2) 
generate a better knowledge on how much wastewater is 
reused nationally and regionally and (3) support climate 
change adaptation and mitigation plans, by helping 
countries to build resilience for safeguarding livelihoods 
and economies in response to current and future climate 
change impacts.

This section therefore strongly supports the inclusion 
of supplementary reporting on wastewater reuse 
monitoring, as part of future reporting, in order to 
address the ambitions of Target 6.3 more exhaustively. 
Such an amendment could be relatively easily imple-
mented by using the three international databases 
(UNSD, OECD and Eurostat) that are already used to 
populate SDG Indicator 6.3.1 with data on the proportion 
of total, industrial and domestic proportion of waste-
water safely treated. 

5.2. Domestic wastewater and health
Wastewater that has been inadequately collected and 
treated poses a variety of risks to human health and 
undermines progress towards several health targets 
under SDG 3, notably SDG Target 3.9 on substantially 
reducing the number of deaths and illnesses from 
hazardous chemicals and air, water and soil pollution 
and contamination; SDG 3.9.2 estimates that at least 
564 thousand deaths globally are attributable to inade-
quate sanitation services every year. However, this 
figure likely underestimates the full health impact of 
domestic wastewater that is not safely treated because 
only diarrhoeal diseases are considered and only related 
impacts within the immediate community (and not those 
downstream). Six overlooked but key areas, in which 
improvement in wastewater treatment can minimize 
health risks and accelerate progress towards health-re-
lated SDG targets, are highlighted below. 

Cholera control. The global incidence of cholera has 
been increasing dramatically in recent years (WHO, 
2024). Twice as many countries are reporting larger, 
longer and more deadly outbreaks driven by dual 
pressures of climate change and conflict (WHO, 2023). 
The underlying cause of cholera is a lack of domestic 
sanitation and wastewater management. Prevention 
is better than the cure, as over 100 years of history 
shows that treating wastewater can eradicate cholera 
from a country, eliminating the costly burden of treating 
patients and the need for vaccines. Cholera predictably 
recurs in hotspots, all of which are characterized by a 
lack of sanitation and wastewater treatment. Targeting 
cholera hotspots with investments in both areas can 
have a major impact in terms of sustainably reducing 
outbreaks, deaths and costs to health services and to 
the economy at-large. 
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Antimicrobial resistance. Antimicrobial resistance (AMR) 
is a silent pandemic, as rising resistance to antimicro-
bials means that common infections and routine surgery 
are once again becoming deadly. An estimated 5 million 
global deaths were attributable to AMR in 2019 (AMR 
Collaborators, 2022). Recent studies demonstrate that 
wastewater is important to AMR emergence (Sambaza 
et al., 2023). Hundreds of millions of cases of diarrhoea 
are treated with antimicrobials every year, of which an 
estimated 60 per cent of cases (and associated antimi-
crobial exposures) could be reduced through universal 
access to water, sanitation, c and hygiene and waste-
water treatment (WHO, FAO, WOAH, 2020). Improving 
sanitation (including wastewater treatment) are key to 
reducing AMR (Collignon et al, 2018). 

Food safety and security. WHO estimates that food-borne 
hazards (primarily diarrhoea and invasive infectious 
disease agents) caused 600 million illnesses and 
420,000 deaths in 2010, 40 per cent of which were 
children under five years of age (WHO, 2015). Untreated 
wastewater and sludge are currently widely used for 
irrigation and fertilizer for food crops. Demand is likely 
to increase in response to water scarcity and climate 
change. Safe reuse of wastewater is an increasingly 
attractive strategy to address food insecurity especially 
in peri-urban areas where wastewater is a reliable 
nutrient rich source of irrigation water. Wastewater reuse 
also contributes to the circular economy; however, safety 
is the key to minimizing the negative consequences 
of food-borne disease and reduced productivity due 
to the accumulation of chemicals harmful to plants in 
soils. Industrial pollution should be addressed at source 
(before collection in wastewater collection systems and/
or delivery to industrial or urban WWTPs) and adequate 
treatment employed before reuse.  

Vector-borne disease. Mosquitoes are vectors for commu-
nicable diseases such as malaria and dengue and like 
to breed in standing water. Although more commonly 
observed in clean water, some species are adapting and 
have been reported in open/partially covered drains. 
Anopheles stephensi, a mosquito species that can 
transmit malarial parasites, is now present in many 
urban settings, setting it apart from the other main 
mosquito vectors of malaria that primarily breed in 
naturally occurring water bodies in rural areas. Global 
incidences of malaria and dengue are high and have the 

potential to grow as areas further away from the equator 
become more habitable for host species. Improved 
drainage, solid waste management and wastewater 
collection and treatment need to play a more prominent 
role in vector-borne disease control strategies. 

Recreational water quality. Recreational activity at 
beaches, lakes and rivers is key to human health, 
well-being and local economies (tourism) providing 
physical exercise and relaxation. Recreational sites 
are often located in or near urban centres where water 
bodies are impacted by wastewater discharges and can 
overflow during floods, leading to disease outbreaks or 
rendering sites unusable by the public for recreational 
water activities. The management of wastewater 
discharges and overflows is central to maintaining 
or restoring recreational waters – which can inspire 
national pride and boost tourism – along with direct 
health and well-being benefits to site users. For example, 
Paris has recently taken the opportunity of the 2024 
Olympics to identify and treat all sources of wastewater 
so that the Seine river is swimmable and fishable, 
leaving a legacy for the population that will long outlast 
the Olympics. 

Protection of water and water infrastructure during and 
after armed conflict. Protecting water resources and 
water and wastewater infrastructure during and after 
armed conflict is crucial for public health, environmental 
sustainability and the stability of communities. Water 
and wastewater systems are often targeted or collateral 
damage during conflicts, leading to disruptions in water 
supply and sanitation services. These disruptions can 
exacerbate the spread of waterborne diseases and 
impede recovery efforts. International humanitarian 
law, including the Geneva Conventions, underscores 
the importance of safeguarding water infrastructure. 
Ensuring the functionality of water and wastewater 
systems during and after conflicts helps to maintain 
basic hygiene, prevent disease outbreaks and support 
the resilience and rebuilding of affected communities. 
Investing in the protection and rapid restoration of 
water services is vital for the health and well-being 
of populations in conflict zones and is a critical 
component of post-conflict recovery and sustainable 
development efforts.
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6. Conclusion
This latest progress update for SDG Indicator 6.3.1 underscores the 
challenges associated with progress on safely treated wastewater and its 
monitoring. Despite the fact that we are half way through the 2015–2030 
SDG period, we are still unable to make a global estimate of the fate of 
wastewater from all sources. However, based on the observed progress to 
date, it is likely that for the next indicator report in 2027 (following the 2026 
data drive) we will succeed in getting additional countries’ data, which 
should thereby represent more than 50 per cent of the world population 
and 50 per cent of the countries for the proportion of total and industrial 
wastewater treated (Tier 1). 
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This report points to an alarming lack of reported 
statistics on the generation and treatment of total and 
industrial wastewater, with the consequence that many 
countries are not aware of the significant risks posed by 
untreated wastewater in terms of pollution, health risks, 
affected livelihoods and harm to ecosystems. Efforts 
must also be made to progressively harmonize the 
monitoring methodologies for wastewater for all sources 
and countries supported, to improve the accuracy of 
their reporting. This lack of knowledge and data also 
strongly hinders informed decision-making in investment 
and policy development, both of which are crucial to 
adapting to the ongoing (and future) dramatic climate 
change-induced impacts on water resources. In fact, 
as a result, the guidance needed to adopt a strategic 
approach to both mitigating and adapting to climate 
change is not available. Without such information, 
sustainable socioeconomic development will be limited.

As demonstrated in this report, disaggregated waste-
water statistics must be collected and analysed more 
effectively to enable the “polluter pays” principle to 
be reinforced and to inform national decision-makers 
and stakeholders in the water sector, in order to 
strengthen coordinated policy planning and make 
informed decisions about water resource allocation and 
investment that can rapidly realize environmental, social, 
economic and institutional benefits.

Although safe wastewater reuse is called for in the 
wording of Target 6.3, it is not yet monitored within the 
SDG 6 framework. Improving wastewater management, 
monitoring and reuse is not only fundamental for 
safe and equitable water uses and for protection of 
the environment and public health against hazardous 
pollutants, it also contributes to sustainable 

development, climate change mitigation and adaptation, 
as well as peace and security, by increasing freshwater 
resources and protecting their quality, while reducing 
the large amounts of energy consumed by the treatment 
processes and the GHG emissions produced by the 
wastewater sector. It is therefore recommended that, in 
future 6.3.1 reporting, every effort be made to quantify 
reuse practices and trends and their contribution to 
augmenting water resources, as a driver for increased 
levels of safe treatment. 

Specifically concerning domestic wastewater, perfor-
mance has been found to be uneven (broad regional 
disparities) with an overall global estimate of 58 per 
cent of household wastewater being safely treated. This 
headline figure is consistent with other efforts to charac-
terize global wastewater generation and treatment (most 
recently and notably, Jones 2021). Greater attention, 
prioritization and investments are needed – particularly 
in select regions and countries with lower performance 
– to address indicator gaps. Such progress would also 
serve to improve service levels associated with safely 
managed sanitation (SDG Indicator 6.2.1). In many 
cases, the most pressing issue is that wastewater 
collection infrastructure and facilities (sewers and 
septic tanks) are simply lacking. In some settings, 
sewer flows discharged directly into the environment 
or not sufficiently or safely treated at urban WWTPs are 
the priorities. Issues of septic tank containment and 
faecal sludge emptying and treatment are relevant and 
important in many countries in which sewer networks 
are not common.
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Annex 1: Wastewater terms and definitions relevant to this report.

TERM DEFINITION

Wastewatera, b, c

Water which is of no further immediate value to the purpose for which it was 
used because of its quality, quantity or time of occurrence. Cooling water is not 
considered to be wastewater.

Total wastewater 
generateda, b

Total volume of wastewater generated by economic activities (agriculture, 
forestry and fishing; mining and quarrying; manufacturing; electricity, gas, steam 
and air conditioning supply; and other economic activities) and households. 
Cooling water is excluded.

Industrial wastewatera, c

Water discharged after being used in, or produced by, industrial production 
processes and which is of no further immediate value to these processes. Where 
process water recycling systems have been installed, process wastewater is 
the final discharge from these circuits. To meet quality standards for eventual 
discharge into public sewers, this process wastewater is understood to be 
subjected to ex-process in-plant treatment. Cooling water is not considered here. 
Sanitary wastewater and surface run-off from industries are also excluded here.

Domestic wastewatera, c Wastewater from residential settlements and services which originates predomi-
nantly from the human metabolism and from household activities.

Greywater
Household derived wastewater that has not come in contact with excreta and 
is typically derived from sinks, drains, laundry machines, or other non-excreta 
related functions and facilities.

Urban (municipal) 
wastewatera, c

Domestic wastewater or the mixture of domestic wastewater with industrial 
wastewater and/or runoff rain water.

Urban (municipal) 
wastewater 
collecting systemc

A system of conduits which collects and conducts urban or municipal waste-
water. Collecting systems are often operated by public authorities or semi-public 
associations.

Independent 
wastewater 
collecting systemc

Individual private systems and operations in place to evacuate and collect 
domestic and other wastewater in cases where a collective/public/urban 
collecting system is not available or not justified because it would either 
produce no environmental benefit or involve excessive cost. This includes in 
particular the transport of wastewater from storage tanks to treatment plants by 
means of trucks.

Wastewater treatmenta Process to render wastewater fit to meet applicable environmental standards or 
other quality norms for recycling or reuse. 
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Other (industrial) 
wastewater 
treatmenta, b, c

Treatment of wastewater in any non-public treatment plant, e.g. industrial waste-
water treatment plants (IWWTPs). Excluded from “other wastewater treatment” 
is the treatment in septic tanks. IWWTPs may also be classified under ISIC 37 
(Sewerage) or under the main activity class of the industrial establishment 
they belong to.

Urban wastewater 
treatmenta, b, c

Treatment of urban or municipal wastewater in urban wastewater treatment 
plants (WWTPs). Urban WWTPs are usually operated by public authorities or 
by private companies working by order of public authorities. Urban wastewater 
treatment includes wastewater delivered to treatment plants by trucks.

Independent 
treatmenta, b, c

Facilities for preliminary treatment, treatment, infiltration or discharge of 
domestic wastewater from dwellings generally between 1 and 50 population 
equivalents, not connected to an urban wastewater collecting system. An 
example is septic tanks. Excluded from here are systems with storage tanks from 
which the wastewater is transported periodically by trucks to an urban waste-
water treatment plant.

Primary treatmenta, b, c

Treatment of wastewater by a physical and/or chemical process involving 
settlement of suspended solids, or other process in which the BOD5 of the 
incoming wastewater is reduced by at least 20 per cent before discharge and 
the total suspended solids of the incoming wastewater are reduced by at 
least 50 per cent.

Secondary 
treatmenta, b, c

Post-primary treatment of wastewater by a process generally involving 
biological treatment with a secondary settlement or other process, resulting 
in a Biochemical Oxygen Demand (BOD) removal of at least 70 per cent and 
a Chemical Oxygen Demand (COD) removal of at least 75 per cent. Natural 
biological treatment processes are also considered under secondary treatment 
if the constituents of the effluents from this type of treatment are similar to the 
conventional secondary treatment. 

Tertiary treatmenta, b, c

Treatment (additional to secondary treatment) of nitrogen and/or phosphorous 
and/or any other pollutant affecting the quality or a specific use of water: micro-
biological pollution, colour etc. The different possible treatment efficiencies 
(“organic pollution removal” of at least 95 per cent for BOD5 and 85 per cent for 
COD, “nitrogen removal” of at least 70 per cent, “phosphorous removal” of at least 
80 per cent and “microbiological removal”) cannot be added and are exclusive.

Safely 
treated wastewater

Wastewater that has been treated and discharged in compliance with relevant 
standards, or has been treated by processes commensurate with secondary or 
higher treatment.

a referenced from the Indicator 6.3.1 metadata.
b referenced from the UNSD/UNEP Environmental questionnaire.
c referenced from the OECD/Eurostat Inland Waters Environmental questionnaire.
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Annex 2: Description of the five stages of the household wastewater 
conceptual framework.

1. Generation. Some countries produce statistics on the total annual volume of wastewater generated by house-
holds. For those that do not, WHO estimates the annual volume of household wastewater generated based on 
data for the country’s population, domestic water use (litres per capita per day), and the ratio of domestic water 
use to wastewater produced.26 Between these two methods, WHO can compute or compile the total volume of 
household wastewater generated per year for all countries. 

2. Collection. Household wastewater is classified as “collected” if greywater and blackwater are conveyed from 
a household into either an urban or independent wastewater collection system (refer to definitions in Annex 
1). Urban wastewater collection systems (a term used by UNSD, OECD, and Eurostat) are collective sewer/
sewage networks – referred to herein as sewers for brevity. Independent wastewater collection systems include 
connections to non-sewer infrastructure typically scaled to an individual or small cluster of households – most 
commonly a septic or holding tank, but may also include conveyance to small-scale decentralized wastewater 
systems. However, independent wastewater collection systems are referred to as septic tanks in this report, 
for brevity. Wastewater produced by households with other types of sanitation facilities (such as pit latrines) is 
not considered to be collected because such facilities do not commonly collect greywater – which constitutes 
a significant proportion of household wastewater. In principle, greywater flows classified as uncollected by 
WHO could be collected in dedicated greywater collection and treatment systems (e.g. infiltration systems, 
gardens, etc.). However, data specific to greywater collection remain very rare. Box 3 presents an example of a 
programme in India to both promote and monitor greywater-specific management systems.

3. Delivery to treatment. After collection in sewers or septic tanks, household wastewater may be subsequently 
delivered to treatment facilities or discharged directly into the environment. Treatment facilities may include 
urban WWTPs or independent treatment facilities (typically septic tanks with leach fields, but also more 
sophisticated decentralized treatment systems). Sewer wastewater that is not delivered to an urban WWTP may 
instead be discharged into the environment from: direct discharge end-pipes of the sewer network, combined 
sewer overflows,27 or leaking sewer pipes. Septic tank wastewater that is not delivered to treatment may 
originate from septic tanks that contaminate the surrounding environment (are classified as “not contained”)28 
or emptied faecal sludges that are disposed of unsafely and/or without treatment. For countries where national 
data are unavailable for the proportion of sewer wastewater delivered to WWTPs or the proportion of septic tank 
wastewater contained, WHO uses standard assumptions of 100 per cent and 50 per cent respectively. 

26	 For countries where national data are unavailable for domestic water use or the ratio of domestic water use to wastewater produced, WHO uses 
standard assumptions.

27	  Sewers that combine blackwater and runoff water and may discharge raw wastewater into the environment during rainfall events.

28	  Potentially through overflow, flooding, leaking, breakage or incorrect design (i.e. a septic tank with no proper infiltration system).
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4./5. Treatment and discharge. Once delivered to treatment facilities, household wastewater may be treated by various 
types of technologies and processes – commonly classified as primary, secondary, and tertiary levels based on the 
highest level of treatment employed at the facility (see Annex 1 for definitions). There may also be relevant regula-
tions or standards with which discharges are legally bound to comply. WHO interprets flows that are compliant with 
applicable regulations and standards as “safely treated”. Countries may monitor one or both aspects of wastewater 
treatment (by technology or by discharge compliance). WHO gives preference to using data on compliance with 
discharge standards over data on treatment by technology for the purposes of computing estimates. However, 
when data on compliance are not available, data on the type of technologies employed are used for the computation 
of estimates – with treatment by secondary or higher processes considered as proxy for safe treatment. Primary 
treatment alone is not considered safe treatment in most cases.29 In some cases, sewer wastewater flows that are 
delivered to urban WWTPs may not actually receive treatment if facilities are operating over capacity, are temporarily 
offline or are dysfunctional. Specifically for septic tanks, flows are classified as receiving safe treatment (commen-
surate with removal efficiencies associated with secondary or higher processes) when they are contained, treated in 
the tank and discharged through an infiltration system; and where accumulated and emptied faecal sludge are safely 
disposed of or treated. All of the aforementioned aspects pertaining to sewer and septic tank flows are represented in 
the conceptual framework and accounted for (either through reported data or assumptions) in country estimates.

 

29	  The only exception being discharges conveyed through a long ocean outfall.
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Annex 3: Number of United Nations Member States reporting wastewater 
statistics (by volumetric and population-based variables) to UNSD/
UNEP, Eurostat and OECD questionnaires (data compiled from all sources 
in April 2024).

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022*
ANY 
DATA 

2012–
2022

ANY 
DATA 

2017–
2022

VO
LU

M
ET

RI
C

Total wastewater generated 42 43 45 47 47 45 44 45 41 33 12 59 55

By agriculture, forestry and fishing 
(ISIC/NACE 01-03)

27 24 26 26 26 24 26 29 30 25 11 37 33

By mining and quarrying 
(ISIC/NACE 05-09)

26 25 25 24 25 24 25 28 30 23 13 35 34

By manufacturing industries 
(ISIC/NACE 10-33)

32 29 30 30 30 29 28 31 32 25 11 45 40

By energy production and 
distribution (ISIC/NACE 35)

30 26 28 26 26 25 27 27 27 21 12 35 30

By construction (ISIC/NACE 41-43) 23 22 21 21 23 22 22 27 26 21 10 31 31

By services (ISIC/NACE 45-99) 26 26 28 27 29 26 28 33 32 28 13 37 36

By households 33 31 34 37 36 35 32 37 34 30 13 45 42

Total wastewater treated 
at urban WWTPs

51 53 54 60 63 61 58 64 52 44 14 75 72

By secondary or higher treatment 
(urban WWTPs)

25 26 29 34 34 33 31 36 30 26 0 46 41

Total wastewater treated at other 
treatment plants

17 16 18 17 23 21 21 23 21 21 8 26 24

By secondary or higher treatment 
(other WWTPs)

10 9 10 10 14 14 13 16 14 14 0 17 16

Total wastewater treated at 
independent treatment

20 19 20 18 19 16 18 19 16 16 8 25 21

PO
PU

LA
TI

ON

Percentage connected to sewers 69 64 69 69 69 67 65 65 56 49 22 96 80

Percentage connected to sewers 
delivering to urban WWTPs

65 60 64 65 66 65 62 64 52 47 22 83 74

Percentage connected to sewers 
delivering to urban WWTPs with 
secondary or higher treatment

49 46 49 49 50 49 49 52 44 41 22 64 57

Percentage connected to 
independent treatment

51 47 53 49 48 46 43 48 35 34 14 68 54

* Data for 2022 have only been reported and published by OECD
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Annex 4: Changes over time in country estimates for safely treated 
household wastewater.

WHO updates its global database of country household wastewater data and computes revised country estimates 
every two years. The 140 country estimates that were computed by WHO as part of the 2022 update are based on 
the most recent official data available for the 22 data input variables, with assumptions being employed to fill in data 
gaps. Each estimate reflects a snapshot of the best and most recently available data. However, this methodological 
approach does not yet make it possible to directly compare country estimates across reporting periods (i.e. 2022 vs 
2020) for all countries because: 

•	 new data are still being reported, found, and compiled;

•	 previously compiled data are being reinterpreted through country consultations; 

•	 many countries are missing a robust time series for the most important variables in the conceptual framework. 

Figure 34 compares the country estimates for 2020 and 2022 and highlights those countries with the biggest differ-
ences (those points situated away from the line of parity in the figure)

Figure 34. Comparison of 2020 versus 2022 country estimates for household wastewater 
safely treated

Figure 34. Comparison of 2020 versus 2022 country estimates for household wastewater safely 
treated
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Table 6 describes the rationales for the most extreme temporal variations – which are typically the result of data 
interpretation issues or new data found and compiled by WHO to enhance the estimates rather than rapid improve-
ments or degradations associated with country performance References therein refer to data sources described in 
each country’s respective country file. 

Table 6. Description of the rationales for the most extreme cases of variability between the 2020 
and 2022 country estimates.

Armenia The proportion of sewer wastewater treated to secondary or higher levels was corrected from 54.7 per 
cent (as reported by ArmSTAT in 2019) to 0 per cent (based on information received during the country 
consultation in 2023). ArmSTAT confirmed that only primary treatment is employed at urban WWTPs in 
Armenia, which is not considered safely treated.

Australia Primary treatment in combination with a long ocean outfall is classified as safely treated for the 
purposes of household wastewater monitoring. Discussion during the most recent country consultation 
revealed that a significant fraction of flows treated to primary levels could be classified as long ocean 
outfalls and would therefore qualify for classification as safely treated. 

Belarus New urban WWTP compliance data were compiled from the National Statistical Committee, indicating 
that 99.8 per cent of received sewer flows were in compliance with standards. This data point 
superseded a previously compiled data point indicating that 68 per cent of received sewer flows were 
treated by secondary or higher processes, resulting in a much higher estimate of the proportion of 
household wastewater safely treated.

Croatia Similar to the example of Belarus, data on compliance with discharge standards (38 per cent, in this 
case relating to the Urban Wastewater Treatment Directive of the EU) were added to the dataset, giving 
a result significantly lower than the 95 per cent of received sewer flows treated by secondary or higher 
processes reported by the Ministry of Health for the 2020 estimate.

Egypt A data point on the proportion of sewer wastewater delivered to treatment was misinterpreted for the 
computation of the 2020 estimate (57 per cent) and was not used for the 2022 estimate. Therefore, the 
standard assumption of 100 per cent of sewer wastewater delivered to urban WWTPs was applied for 
the 2022 estimate, in place of the missing reported data for this variable. 

Greenland The proportion of household wastewater collected in sewers (derived from estimates from the JMP on 
household sanitation facilities) was revised from 95 per cent to 0 per cent based on new information on 
household sanitation facilities.

Iceland The proportion of sewer wastewater that received any treatment was 75 per cent (Statistics Iceland, 
2017) for the 2020 estimate but was incorrectly reported as primary treatment with long ocean outfall 
to OECD. During a country consultation in 2023, national authorities confirmed that actual safe 
wastewater treatment (secondary or higher, or primary with a long ocean outfall) was 0.17 per cent, 
resulting in a significant decrease in the estimate of the proportion of wastewater safely treated.

Ireland As with Croatia, data on compliance (50 per cent) used for the 2022 estimate replaced data on the 
proportion of sewer wastewater treated by secondary or higher processes (97 per cent) used for the 
2020 estimates, significantly reducing the 2022 country estimate.

Italy New data on the proportion of sewer wastewater delivered to urban WWTPs (80 per cent) were 
compiled from Eurostat and employed for the 2022 estimate - replacing the standard assumption of 
100 per cent used for the 2020 estimate, and resulting in a lower 2022 country estimate.

Zimbabwe The proportion of household wastewater generated by sewer-connected households was revised from 
26 per cent in the 2020 estimate to 62 per cent in the 2022 estimate due to new reported data on total 
household wastewater generated.
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As the household wastewater database is becoming increasingly robust, WHO is planning to revise its methodology 
to allow for the computation of temporal (time series) estimates. Figure 35 and Figure 36 present several select and 
notable country-specific time series for particular variables in the conceptual framework for household wastewater. 
These time series demonstrate the presence of routine monitoring and reporting allowing for reliable trends in 
household wastewater monitoring to be established for many countries.
 

Figure 35. Notable time series for the proportion of household wastewater collected in urban 
wastewater collection systems and delivered to treatment.

Figure 35. Notable time series for the proportion of household wastewater collected in urban 
wastewater collection systems and delivered to treatment
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Figure 36. Notable time series for the proportion of household wastewater delivered from 
sewers to WWTPs and treated by secondary or higher processes.

Figure 36. Notable time series for the proportion of household wastewater delivered from sewers 
to WWTPs and treated by secondary or higher processes
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Annex 5: Volume of wastewater reuse reported in million m3/year, data 
source and reporting year.

COUNTRY VOLUME (MILLION M3/YEAR) SOURCE YEAR

Albania 0 UNSD 2021

Algeria 50 UNSD 2015

Australia 297 OECD 2021

Austria 0 Eurostat 2021

Azerbaijan 0 UNSD 2021

Bahrain 46 UNSD 2021

Bangladesh 1,734 UN-Habitat 2022

Belgium 0 Eurostat 2020

Bosnia and Herzegovina 9 UNSD 2015

Botswana 0 UNSD 2015

Brazil 0 UNSD 2013

Bulgaria 8 Eurostat 2018

Cabo Verde 1 UN-Habitat 2021

Cayman Islands 0 UNSD 2015

China, Hong Kong Special Administrative Region 0 UNSD 2015

Colombia 0 UN-Habitat 2021

Croatia 173 Eurostat 2018

Cuba 12 UNSD 2021

Cyprus 30 UN-Habitat 2020

Egypt 20,500 UNSD 2015

Estonia 0 Eurostat 2021

Georgia 0 UNSD 2013

Ghana 0 UN-Habitat 2022

Israel 557 OECD 2021

Japan 229 UN-Habitat 2020

Jordan 167 UNSD 2021

Kazakhstan 507 UNSD 2021
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COUNTRY VOLUME (MILLION M3/YEAR) SOURCE YEAR

Korea 1,332 OECD 2014

Kuwait 420 UNSD 2014

Kyrgyzstan 0 UNSD 2017

Latvia 0 Eurostat 2018

Lithuania 0 Eurostat 2021

Luxembourg 0 Eurostat 2021

Maldives 0 UNSD 2015

Malta 1 Eurostat 2021

Mauritius 1 UNSD 2021

Mexico 3,318 OECD 2021

Monaco 0 UNSD 2021

Montenegro 1 UNSD 2012

Netherlands 0 Eurostat 2018

North Macedonia 1 Eurostat 2013

Qatar 185 UNSD 2021

Republic of Moldova 9 UNSD 2021

Saint Kitts and Nevis 0 UNSD 2012

Saudi Arabia 311 UNSD 2019

Singapore 236 UN-Habitat 2022

Slovenia 26 Eurostat 2021

Spain 532 Eurostat 2020

Sweden 65 Eurostat 2020

Syrian Arab Republic 2,392 UNSD 2020

Tunisia 57 UNSD 2014

Türkiye 69 Eurostat 2020

Ukraine 634 UNSD 2021

United Arab Emirates 564 UNSD 2020

Zimbabwe 1,789 UNSD 2021

%
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Presenting the UN-Water 
Integrated Monitoring 
Initiative for SDG 6
Through the UN-Water Integrated Monitoring Initiative for SDG 6 (IMI-SDG6), the United 
Nations seeks to support countries in monitoring water- and sanitation-related issues within 
the framework of the 2030 Agenda for Sustainable Development, and in compiling country 
data to report on global progress towards SDG 6. 

IMI-SDG6 brings together the United Nations organizations that are formally mandated 
to compile country data on the SDG 6 global indicators, and builds on ongoing efforts 
such as the World Health Organization (WHO)/United Nations Children’s Fund (UNICEF) 
Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP), the Global 
Environment Monitoring System for Freshwater (GEMS/Water), the Food and Agriculture 
Organization of the United Nations (FAO) Global Information System on Water and 
Agriculture (AQUASTAT) and the UN-Water Global Analysis and Assessment of Sanitation 
and Drinking-Water (GLAAS). 

This joint effort enables synergies to be created across United Nations organizations and 
methodologies and requests for data to be harmonized, leading to more efficient outreach 
and a reduced reporting burden. At the national level, IMI-SDG6 also promotes intersectoral 
collaboration and consolidation of existing capacities and data across organizations.

The overarching goal of IMI-SDG6 is to accelerate the achievement of SDG 6 by increasing 
the availability of high-quality data for evidence-based policymaking, regulations, planning 
and investments at all levels. More specifically, IMI-SDG6 aims to support countries to 
collect, analyse and report SDG 6 data, and to support policymakers and decision makers at 
all levels to use these data.

•	 Learn more about SDG 6 monitoring and reporting and the support available: 
https://www.sdg6monitoring.org 

•	 Read the latest SDG 6 progress reports, for the whole goal and by indicator:  
https://www.unwater.org/publication_categories/sdg6-progress-reports/ 

•	 Explore the latest SDG 6 data at the global, regional and national levels: 			 
https://www.sdg6data.org

http://www.sdg6monitoring.org
https://www.unwater.org/publication_categories/sdg6-progress-reports/
http://www.sdg6data.org


101Annexes

   

 

UN-W
ATER GLAAS  

 
  

              WHO/UNICEF JMP  

STATUS REPORT ON IWRM  

                                         FAO AQUASTAT  
       

      
      

     
  UNSD/UNEP

/O
EC

D 
QU

ES
TI

ON
NA

IR
ES

 
 

 

 

 
  

 

     
     

     

    
    

 GEM
S/

WAT
ER

FR
ES

HW
AT

ER
   

EC
OS

YS
TE

M
S 

EX
PO

LO
RE

R 

DRINKING WATER
6.1.1

SANITATION
6.2.1a

HYGIENE
6.2.1b

WASTEWATER
6.3.1

WATER QUALITY
6.3.2

WATER-USE
EFFICIENCY

6.4.1
WATER STRESS
6.4.2

TRANSBOUNDARY 
COOPERATION

6.5.2

INTEGRATED WATER
RESOURCES 
MANAGEMENT

6.5.1

ECOSYSTEMS
6.6.1

PARTICIPATION
6.b.1

INTERNATIONAL 
COOPERATION

6.a.1

INDICATORS CUSTODIANS

6.1.1  Proportion of population using safely managed drinking water services

6.2.1  Proportion of population using (a) safely managed sanitation 
services, and (b) a handwashing facility with soap and water

6.3.1  Proportion of domestic and industrial wastewater flows safely treated

6.4.1 Change in water-use efficiency over time

6.4.2  Level of water stress: freshwater withdrawal as a 
proportion of available freshwater resources

6.5.1  Degree of integrated water resources management 

6.5.2  Proportion of transboundary basin area with an operational 
arrangement for water cooperation

6.a.1 Amount of water and sanitation-related official development assistance 
that is part of a government-coordinated spending plan

6.b.1  Proportion of local administrative units with established and operational policies and 
procedures for participation of local communities in water and sanitation management 

WHO, UNICEF

WHO, UNICEF
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Learn more about progress 
towards SDG 6

Sustainable Development Goal (SDG) 6 expands the Millennium Development Goal (MDG) focus on drinking water 
and basic sanitation to include the more holistic management of water, wastewater and ecosystem resources, 
acknowledging the importance of an enabling environment. Bringing these aspects together is an initial step towards 
addressing sector fragmentation and enabling coherent and sustainable management. It is also a major step towards 
a sustainable water future. 

Monitoring progress towards SDG 6 is key to achieving this SDG. High-quality data help policymakers and decision 
makers at all levels of government to identify challenges and opportunities, to set priorities for more effective and 
efficient implementation, to communicate progress and ensure accountability, and to generate political, public and 
private sector support for further investment.

The 2030 Agenda for Sustainable Development specifies that global follow-up and review shall primarily be based on 
national official data sources. The data are compiled and validated by the United Nations custodian agencies, who 
contact country focal points every two to three years with requests for new data, while also providing capacity-build-
ing support. The last global “data drive” took place in 2023, resulting in status updates on seven of the global indica-
tors for SDG 6 (please see below). These reports provide a detailed analysis of current status, historical progress and 
acceleration needs regarding the SDG 6 targets. 

To enable a comprehensive assessment and analysis of overall progress towards SDG 6, it is essential to bring 
together data on all the SDG 6 global indicators and other key social, economic and environmental parameters. This 
is exactly what the SDG 6 Data Portal does, enabling global, regional and national actors in various sectors to see the 
bigger picture, thus helping them make decisions that contribute to all SDGs. UN-Water also publishes synthesized 
reporting on overall progress towards SDG 6 on a regular basis.

Summary Brief: Mid-term status of SDG 6 global indicators and 
acceleration needs 

Based on latest available data on all SDG 6 global indicators. 
Published by UN-Water through the UN-Water Integrated Monitoring 
Initiative for SDG 6.

Progress on household drinking water, sanitation and hygiene 
2000–2022: special focus on gender

Based on latest available data on SDG indicators 6.1.1 and 6.2.1. 
Published by World Health Organization (WHO) and United Nations 
Children’s Fund (UNICEF).

https://www.unwater.org/publications/who/
unicef-joint-monitoring-program-update-report-2023

https://www.unwater.org/publications/who/unicef-joint-monitoring-program-update-report-2023
https://www.unwater.org/publications/who/unicef-joint-monitoring-program-update-report-2023
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Progress on the proportion of domestic and industrial wastewater flows safely treated – Mid-term 
status of SDG Indicator 6.3.1 and acceleration needs, with a special focus on climate change, 
wastewater reuse and health

https://www.unwater.org/publications/progress-wastewater-treatment-2024-update 

Based on latest available data on SDG indicator 6.3.1. Published by WHO and United Nations 
Human Settlements Programme (UN-Habitat) on behalf of UN-Water.

Progress on ambient water quality: mid-term status of SDG Indicator 6.3.2 and acceleration needs, 
with a special focus on health

Based on latest available data on SDG indicator 6.3.2. Published by United Nations Environment 
Programme (UNEP) on behalf of UN-Water.

Progress on change in water-use efficiency. Mid-term status of SDG Indicator 6.4.1 and acceler-
ation needs, with special focus on food security and climate change 

Based on latest available data on SDG indicator 6.4.1. Published by Food and Agriculture 
Organization of the United Nations (FAO) on behalf of UN-Water.

Progress on the level of water stress. Mid-term status of the SDG Indicator 6.4.2 and acceleration 
needs, with special focus on food security and climate change 

Based on latest available data on SDG indicator 6.4.2. Published by FAO on behalf of UN-Water.

Progress on implementation of Integrated Water Resources Management. Mid-term status of SDG 
indicator 6.5.1 and acceleration needs, with a special focus on climate change 

Based on latest available data on SDG indicator 6.5.1. Published by UNEP on behalf of UN-Water.

Progress on transboundary water cooperation. Mid-term status of SDG Indicator 6.5.2, with a 
special focus on climate change – 2024

Based on latest available data on SDG indicator 6.5.2. Published by United Nations Economic 
Commission for Europe (UNECE) and United Nations Educational, Scientific and Cultural 
Organization (UNESCO) on behalf of UN-Water.

Progress on water-related ecosystems. Mid-term status of SDG Indicator 6.6.1 and acceleration 
needs, with a special focus on Biodiversity 

Based on latest available data on SDG indicator 6.6.1. Published by UNEP on behalf of UN-Water.

Strong systems and sound investments: evidence on and key insights into accelerating progress 
on sanitation, drinking-water and hygiene

The UN-Water global analysis and assessment of sanitation and drinking-water 
(GLAAS) 2022 report 

https://www.unwater.org/publications/un-water-glaas-2022-strong-systems-and-sound-invest-
ments-evidence-and-key-insights 

Based on latest available data on SDG indicators 6.a.1 and 6.b.1. Published by WHO through 
the UN-Water Global Analysis and Assessment of Sanitation and Drinking-Water (GLAAS) on 
behalf of UN-Water.

https://www.unwater.org/publications/progress-wastewater-treatment-2024-update
https://www.unwater.org/publications/un-water-glaas-2022-strong-systems-and-sound-investments-eviden
https://www.unwater.org/publications/un-water-glaas-2022-strong-systems-and-sound-investments-eviden
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UN-Water reports and other relevant publications 

UN-Water coordinates the efforts of United Nations entities and international organizations working on water and 
sanitation issues. UN-Water publications draw on the experience and expertise of UN-Water’s Members and Partners.

United Nations System-Wide Strategy for Water and Sanitation

The United Nations system-wide strategy for water provides a system-wide approach for the United Nations to work 
collaboratively on water and sanitation. In September 2023, Member States adopted General Assembly resolution 
77/334, which requested the Secretary-General to present a United Nations system-wide water and sanitation strategy 
in consultation with Member States before the end of the seventy-eighth session. The strategy has been developed 
by UN-Water under the leadership of the UN-Water Chair, as requested by the Secretary-General, and will be launched 
in July 2024. 

Blueprint for Acceleration: Sustainable Development Goal 6 Synthesis Report on Water and Sanitation 2023

The report, written by the UN-Water family of Members and Partners, is a concise guide to delivering concrete results 
– offering actionable policy recommendations directed towards senior decision-makers in Member States, other 
stakeholders, and the United Nations System to get the world on track to achieve SDG 6 by 2030. It was released 
ahead of the discussions of Member States and relevant stakeholders at the 2023 High-level Political Forum on 
Sustainable Development (HLPF), which includes a Special Event focused on SDG 6 and the Water Action Agenda.  

United Nations World Water Development Report

The United Nations World Water Development Report is UN-Water’s flagship report on water and sanitation issues, 
focusing on a different theme each year. The report is published by UNESCO on behalf of UN-Water, and its production 
is coordinated by the UNESCO World Water Assessment Programme. 

SDG 6 Progress Update – 9 reports, by SDG 6 global indicator 

This series of reports provides an in-depth update and analysis of progress towards the different SDG 6 targets and 
identifies priority areas for acceleration. Progress on household drinking water, sanitation and hygiene, Progress on 
wastewater treatment, Progress on ambient water quality, Progress on water-use efficiency, Progress on level of water stress, 
Progress on integrated water resources management, Progress on transboundary water cooperation, Progress on water-re-
lated ecosystems and Progress on international cooperation and local participation. The reports, produced by the respon-
sible custodian agencies, present the latest available country, region and global data on the SDG 6 global indicators, 
and are published every two to three years. 
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Progress reports of the WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP) 

The JMP is affiliated with UN-Water and is responsible for global monitoring of progress towards SDG 6 targets for 
universal access to safe and affordable drinking-water and adequate and equitable sanitation and hygiene services. 
Every 2 years, the JMP releases updated estimates and progress reports for WASH in households (as part of the 
progress reporting on SDG 6, see above), schools and health care facilities.

UN-Water Global Analysis and Assessment of Sanitation and Drinking-Water (GLAAS)

The GLAAS report is produced by WHO on behalf of UN-Water. It provides a global update on the policy frameworks, 
institutional arrangements, human resource base, and international and national finance streams in support of water 
and sanitation. It is a substantive input into the activities of Sanitation and Water for All as well as the progress 
reporting on SDG 6. The next report will be published in 2025. 

UN-Water Country Acceleration Case Studies 

To accelerate the achievement of SDG 6 targets as part of the SDG 6 Global Acceleration Framework, UN-Water 
releases SDG 6 Country Acceleration Case Studies to explore countries’ pathways to achieving accelerated progress 
on SDG 6 at the national level. Since 2022, six case studies have been released from Costa Rica, Pakistan. Senegal, 
Brazil, Ghana and Singapore. Three new are planned to be released in July 2024 from Cambodia, Czechia and Jordan. 

Policy and Analytical Briefs 

UN-Water’s Policy Briefs provide short and informative policy guidance on the most pressing freshwater-related 
issues that draw upon the combined expertise of the United Nations system. Analytical Briefs provide an analysis of 
emerging issues and may serve as basis for further research, discussion and future policy guidance. 

UN-Water Planned Publications 

•	 UN-Water Policy Brief on Transboundary Waters Cooperation – update

More information: https://www.unwater.org/unwater-publications/

 
How is the world doing on Sustainable Development Goal 6? 

View, analyse and download global, regional and 
national water and sanitation data

http://www.sdg6data.org/

https://www.unwater.org/unwater-publications/
http://www.sdg6data.org/
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