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ARTICLE INFO ABSTRACT

Keywords: While there is significant awareness of the importance of addressing water, sanitation and hygiene (WASH)
Wat_er ] inequalities, measurement continues to present a challenge. Addressing how inequalities are measured, tracked
Sanitation and communicated is fundamental to accelerating progress in ensuring universal WASH coverage and associated
g:f;gmes benefits. We review how WASH inequalities have been measured and monitored to date on a global level,
Intersectionality particularly in relation to SDG 6. We describe gaps in several areas, including how inequalities are measured in
Monitoring relation to gender and social differences, and limitations due to a focus on measuring access to infrastructure that

overlooks other contributions of WASH services to wellbeing. Approaches for improved measurement and
monitoring of inequalities are discussed, including making better use of existing datasets, as well as developing a
broader range of indicators for the WASH sector. Finally, we emphasize the importance of improving visuali-
zation and communication of inequalities to policy audiences.

1. Introduction

Addressing inequalities related to water, sanitation, and hygiene
(WASH) is critical from both a social justice perspective as well as to
address the ways that inequalities impede progress towards sustainable
development. Equitable access to water, sanitation and hygiene services
is critical to enable human wellbeing, including public health, gender
equality and women’s empowerment, poverty reduction, and economic
development [1]. Significant progress remains as 2 billion people lack
safely managed drinking water services, and 3.6 billion people lack
safely managed sanitation services [2]. Beneath these numbers the sit-
uation is uneven and certain groups are disproportionately impacted,
requiring a careful approach to measuring and monitoring WASH in-
equalities. In the WASH sector a particular emphasis has been placed on
measuring inequalities related to poverty, indicating that poorer
households are substantially more likely to have inadequate WASH
services. For instance, in the majority of countries with available data,
basic sanitation coverage was twice as high in the richest wealth quintile
compared to the poorest quintile [3]. Similarly, an emphasis has been
placed on measuring inequalities at the rural-urban divide, indicating
that urban residents are likely to have better WASH services. In 2020,
eight out of ten people who still lacked even basic drinking water

services lived in rural areas [2]. While such disparities have received
significant attention, there are gaps related to other forms of inequalities
such as due to gender, ethnicity, and caste, which have been less
measured and monitored [4,5]. Furthermore, approaches for measuring
inequalities related to WASH have focused on measuring access to ser-
vices at the household level, which risks overlooking how WASH ser-
vices meet the needs of different groups, particularly those
disadvantaged in several ways. In particular, this includes gaps in
monitoring mobile populations such as unsheltered people, refugees,
deportees, migrants, and internally displaced people. These gaps indi-
cate that while there is significant awareness of the importance of WASH
inequalities, measurement continues to present a challenge. A key issue
is understanding to what extent the current Sustainable Development
Goal (SDG) indicators for WASH actually capture inequalities. Agenda
2030 places a large focus on inequalities as ‘leaving no one behind’ is
one of its three universal values. This seeks to address criticism of the
aggregated metrics used in the Millennium Development Goals, which in
some cases masked slower progress [6,7]. Universal access to safe water
and sanitation are some of several ‘universal’ targets in the SDGs and
achieving these universal targets requires evidence of eliminating the
inequalities linked to these services for all [8]. In practice this depends
on what indicators are actually used to monitor progress. With this in
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mind the aim of this paper is to review gaps in how WASH inequalities
are currently measured and monitored at a global level and to discuss
ways forward to address these limitations.

2. Starting with the basics: Challenges in measuring WASH
inequalities within the SDG 6 framework

To understand the challenges related to measuring WASH in-
equalities, it is important to consider the current status quo, including
the SDG 6 WASH targets 6.1 and 6.2 that have dominated the sector’s
attention in terms of measuring and tracking inequalities. The WHO/
UNICEF Joint Monitoring Programme (JMP) is the custodian of global
data on WASH, and is responsible for tracking progress for SDG 6.1 and
6.2. The JMP has tracked progress and produced country and global
estimates of progress on WASH since 1990 using drinking water and
sanitation ‘service ladders’ (See [9] for a historical overview of more
than 80 years of global WASH monitoring). These ladders are designed
to benchmark and compare service levels in a simple way, using a series
of progressive ‘rungs’, with surface water and open defecation at the
bottom of each respective ladder and ‘safely managed’ at the top, which
corresponds to the SDG WASH targets (Table 1). These service ladders
are based on an ‘improved’ or ‘unimproved’ facility classification, where
improved facilities have the potential to deliver safe water and sanita-
tion (and have often been used as proxies of such, despite variable safety
[10]), combined with some additional service criteria [11]. Data used to
track WASH progress are obtained from international household survey
programmes, such as the Demographic and Health Surveys (DHS), the
Multiple Indicator Cluster Surveys (MICS), and the Living Standards
Measurement Study (LSMS), as well as national census data.

While targets 6.1 and 6.2 themselves use inclusive language, there
are limitations in the types of inequalities that can be measured using
the associated indicators which are based on household WASH service
ladders used by JMP. First, tracking progress only at the household level
limits collection and analysis of individual-level data. Using households
as the only unit of analysis limits possibilities for disaggregation and
assessing disparities based on sex, age and disability, in particular,
despite the emphasis on disaggregation in the 2030 Agenda. This is
despite growing evidence of intra-household disparities in water quan-
tity and quality, indicating that achieving household access does not
mean inequalities are eliminated [12,13]. For instance, at the household
level, a multi-country study found no significant differences between
households with and without members with disabilities in access to an
improved sanitation facility or water source. But when collecting and
analyzing individual data, people with disabilities reported greater dif-
ficulties accessing WASH compared to people without disabilities [14].
In terms of gendered intra-household differences, women have reported
allocating more water to male household members when there is limited
water availability, such as to avoid intimate partner violence, as well as
being excluded from using existing household sanitation facilities during
menstruation [12,15].

A second limitation with the SDG 6 WASH indicators is that a focus
on households has overlooked measuring progress in other spaces. While
the JMP tracks inequalities in schools and healthcare facilities, and more
recently refugee camps and crisis-affected areas [2], this is not
adequately captured by the SDG indicators. Beyond these spaces, there
are many locations where WASH data have not yet been collected or
reported by the JMP, such as prisons, migratory worker camps, large-
scale agricultural farms and public spaces such as transport hubs,
where people spend significant parts of their lives and thus risk being left
behind if such WASH use is not measured. Already marginalized people,
such as those experiencing precarious housing and homelessness is
another group who are overlooked and are often left out of national and
global monitoring efforts [16,17]. For people with households but
spending large amounts of time outside their homes, there is little in-
formation on what water sources are being used. In surveys with
informal settlement residents in Accra, Ghana, Stoler et al. [18] found
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Table 1

JMP service ladder for global monitoring of household WASH and associated
SDG 6 targets. The drinking water, sanitation and hygiene service ladders are
comprised of several rungs moving from no service to the highest level of service
at the top of each ladder.

Service JMP service ladder Associated SDG 6
type indicator

Drinking Safely
water managed

Drinking water from an
improved water source
that is located on premises,
available when needed
and free from faecal and
priority chemical
contamination

Basic Drinking water from an
improved source, provided
collection time is not more
than 30 min for a round
trip, including queuing
Drinking water from an
improved source for which
collection time exceeds 30
min for a round trip,
including queuing
Drinking water from an
unprotected dug well or
unprotected spring
Surface Drinking water directly
water from a river, dam, lake,
pond, stream, canal or
irrigation canal

Use of improved facilities
that are not shared with
other households and
where excreta are safely
disposed of in situ or
transported and treated
offsite

Basic Use of improved facilities
that are not shared with
other households

Use of improved facilities
shared between two or
more households

Use of pit latrines without
a slab or platform, hanging
latrines or bucket latrines
Open Disposal of human faeces
defecation in fields, forests, bushes,
open bodies of water,
beaches or other open
spaces, or with solid waste
Availability of a
handwashing facility on population using a
premises with soap and hand-washing facility
water with soap and water
Availability of

handwashing facility on

premises without soap and

water

No handwashing facility

on premises

Proportion of the
population using
safely managed
drinking water
services

Limited

Unimproved

Sanitation Safely
managed

Proportion of
population using
safely managed
sanitation services

Limited

Unimproved

Hygiene Basic

Proportion of

Limited

No facility

that men reported frequently purchasing sachet water when in town, i.e.
away from the home, and information on how individuals within a
household may use different water sources of varying quality and safety
when away from the home is missing. Another area beyond the house-
hold that requires better tracking is WASH workers as the emphasis is
currently on users. One gap is tracking under-representation of women
employees in water and sanitation utilities and service providers [19]. In
addition, sanitation workers face a range of deprivations, health risks
and indignities linked to and sometimes exacerbated by what social
categories they belong to [20]. Understanding who is participating in
sanitation work, as well as monitoring working conditions and health
outcomes are all important data for the WASH sector to measure and
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track, and could contribute to SDG 8 that focuses on decent work [21].

The challenges with the status quo highlighted above indicate the
complexity and ongoing tensions within monitoring, of deciding what,
where, and at what scale to measure, as both the JMP and national data
collection agencies have limited budget and competing priorities. With a
global focus on tracking the SDG indicators, this has a large influence on
our understanding of the extent of inequalities in the sector, and the
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types of WASH interventions, policies and programmes that are priori-
tized by decision-makers globally and within countries. The gaps in the
SDG 6 indicator framework may thus contribute to a smaller number of
outcomes measured by governments, external support agencies, and
practitioners which we review in more detail below.
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Fig. 1. Monitoring data available on menstrual health reports % of respondents with access to a private place to wash and change while at home (among women and
girls ages 15 to 49 who have recently menstruated). Data: JMP menstrual health data.
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3. Challenges in measuring WASH inequalities related to gender
and intersectionality

Compared to socio-economic inequalities, less effort has been put
into measuring WASH inequalities related to gender, and how gender
intersects with other forms of social exclusion, despite the importance of
addressing these challenges to ensure no one is left behind. Gender
disparities related to WASH are particularly important to understand,
due to strongly entrenched gender norms related to water and sanita-
tion, and their widespread nature and consequences for society [22,23].

An analysis of gender considerations across the SDG targets and in-
dicators found that SDG 6 is gender blind, currently lacking gender-
specific indicators altogether (UN [24]). While the indicators can be
described as gender-related, because it is assumed that WASH im-
provements may lead to positive impacts for women and girls, current
SDG 6 indicators do not directly measure this. In the case of access to
drinking water, type of water supply is monitored but gender-specific
indicators that could be used, such as total time spent collecting water
by sex of person collecting water are not included in SDG 6.1. This would
also contribute to tracking progress in SDG 5 on gender equality and
women’s empowerment, which includes a target on social norms related
to uneven burdens of unpaid work like fetching water [25,26]. In the
case of sanitation, target 6.2 calls for “special attention to the needs of
women and girls and those in vulnerable situations™ but the corre-
sponding indicator does not explicitly monitor how these needs are met,
and fails to address menstrual health directly, which goes beyond
infrastructure requirements [27,28]. In terms of monitoring, presence of
a household toilet facility may meet the SDG 6.2 target but does not
guarantee access by all household members at all times, as barriers may
exist due to social and cultural norms governing toilet use within the
household, as well as the infrastructure itself, including lockable doors
and bins for menstrual waste [29]. Beyond the SDG indicators, the latest
JMP reports (2021, 2023) greatly advance efforts in measuring in-
equalities related to gender and menstrual health [27], such as data on
access to a private place to wash and change at home, although this does
not fully capture issues such as use of public WASH facilities or facilities
for disposal of menstrual waste (Fig. 1). However, due to a lack of open
data practices existing disaggregated data (e.g. by disability or age) are
not available for others to download and use [2]. Further efforts could
present existing data on menstrual health together with other indicators
such access to water and sanitation to better track these relationships.

To address the gaps in gender-specific indicators there are a number
of efforts underway. Previously, the UNESCO World Water Assessment
Programme published a toolkit for collecting sex-disaggregated water
data aiming to achieve a global standard for gender-responsive data
collection and monitoring [30]. More recently in connection to SDG 6.1
and 6.2, a JMP consultation is underway to examine gaps related to
gender to recommend indicators for implementation, and a UN Water
coordinated ‘gender contextualization’ process across the SDG 6 global
indicators is also underway (See the JMP website for more details: htt
ps://washdata.org/). This has led to a draft list of priority indicators
for enhanced monitoring of gender in WASH, with a proposal to disag-
gregate data by sex and age. While these gender-specific indicators have
yet to be taken up into the SDG 6 indicators, this work will greatly
improve the global WASH monitoring work by the JMP linked to gender.
In addition, there will be another opportunity during the 2025
Comprehensive Review of the global indicator framework, although
additions are only considered in exceptional cases.

In addition, WASH inequalities often manifest in differences beyond
gender, which cannot be omitted from monitoring efforts. While socio-
economic inequalities between individuals or households are easier to
measure in many cases and are more globally comparable, group-based
inequalities are thought to be more persistent, and require specific in-
terventions that address discrimination [31]. To enable these kinds of
interventions, there is a need for greater collection of disaggregated data
according to ethnicity, religion, race, age, class, disability status,
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indigenous status, migrant and housing status, and other relevant social
descriptors. The Global Multidimensional Poverty Index (MPI) Report
provides some insight on these inequalities, showing for example that
Paraguay has a large ‘equity gap’ of 61 % in water access due to the
differences in access between indigenous and non-indigenous groups
[32].

There is also a need to measure intersecting forms of exclusion, as
certain groups may face more than one form of disadvantage [33,34].
For WASH this particularly relates to women as described above, who
may also be members of marginalized groups, including ethnic and
religious minorities, single-adult headed households, indigenous groups,
internally displaced populations, people experiencing homelessness and
people with disabilities [35-37]. For instance, the gendered implica-
tions of poor WASH can be unequally distributed across the life course,
as reported in Ghana where use of unimproved sanitation was associated
with depression among older people, particularly women [38]. Better
tracking of these inequalities across several axes of marginality is critical
from a policy perspective to avoid providing misleading information to
decision-makers, as while certain gaps may close, such as due to
socio-economic status, and appear to indicate progress, others gaps may
remain intractable or increase [37,39]. It is however important to be
aware of limitations in terms of categorical approaches to analyze
intersectionality [40].

Many of these group-based disadvantages are the result of discrim-
ination or historical disadvantage. For instance, intersections between
caste, migrant status, and religion, can influence use, exclusion, and
attitudes towards different types of WASH services [41]. WASH in-
equalities in high income countries are often driven by historically
embedded and institutionalised forms of racism and social exclusion
[42]. In Canada, some Indigenous groups have limited access to safe
water which can be obscured among high overall coverage levels,
highlighting the need to continue measuring inequality everywhere
[43].

Social marginalization often intersects with other types of in-
equalities, such as temporal and spatial inequalities, which go beyond
urban-rural divides and are not well captured in monitoring. For
instance, marginalized inhabitants of border areas, such as the Mexico-
US border crossing, experience particularly high WASH inequalities
[44,45]. Recently, growing efforts have been made to show localized
heterogeneity and inequalities in WASH services [46,47]. Further, in-
equalities may vary temporally or accumulate over the short or long
term. For instance, there is a need for better monitoring of WASH in
emergency settings or during extreme events where inequalities may be
particularly exacerbated. In addition, services may be extremely vari-
able and thus WASH inequalities can also fluctuate and should be
measured with this in mind [48]. Seasonal changes have been measured
for food security using the Months of Adequate Household Food Provi-
sioning tool (MAHFP) using a 12 months recall period [49], and similar
measures could assess months of water availability above a minimum
level year round to assess who is most impacted by seasonal changes.

4. Gaps in measuring inequalities beyond ‘access’ and
household infrastructure

The focus of global monitoring is almost exclusively on types of
WASH infrastructure that protect users from fecal exposure, which ob-
scures many other issues that contribute to WASH inequalities [50]. A
growing number of studies show that individuals with ‘access’ to a
particular facility may not benefit from it due to a range of social, eco-
nomic, political, cultural and environmental barriers [51,52]. This re-
quires a more holistic understanding of how people differentially use
and benefit from access to WASH services to inform measurement of
inequalities. Some scholars have proposed that expanding WASH in-
dicators to align more with the human rights to water and sanitation
(HRWS) criteria may be helpful to consider broader dimensions of
WASH [53]. The HRWS state that the right to water includes
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availability, quality, safety, accessibility, affordability and acceptability
(such as appearance, taste and odour), and the right to sanitation also
assures hygiene, privacy and dignity. However, there is very limited
information on the social distribution of the HRWS criteria and how they
differ between groups. Collecting this data would mean expanding
surveys and data collection tools where this information is not collected,
with associated costs. For instance, privacy and personal safety when
using a toilet or practicing open defecation have emerged as important
factors influencing mental and social well-being, but are not currently
tracked on a global level, or included as part of the SDG target, despite
being included in the Human Right to Sanitation [54]. In the case of
water, efforts to measure affordability are underway although less so
with sanitation [55,56]. Other aspects like cultural acceptability have
been rarely measured despite examples of the importance of services
also meeting this criterion, as this has often hindered the uptake of
chlorination or solar disinfection treatment [57].

Many aspects of the HRWS are linked to one another so certain im-
provements may exacerbate or ameliorate inequalities in other aspects
of service delivery, and certain groups may be impacted by a number of
service quality problems at the same time, particularly due to gender or
other social exclusion as discussed above. In the case of water, accessi-
bility has been linked to safety, as associations have been observed be-
tween traveling more than 30 minutes to collect drinking water and risks
of waterborne illness [58]. Likewise, intermittent piped water services
are more likely to be contaminated than continuous piped water ser-
vices, or result in the use of unsafe sources [59,60]. Cleaner, safer and
more accessible sanitation comes at a higher price, lowering afford-
ability for some households and potentially leading to exclusion of the
urban poor [61]. Thus, use of a wider range of indicators can provide a
deeper understanding of why some inequalities persist, such as why
safety and accessibility issues remain wherever price is a barrier. While
WASH monitoring is focused on the user level, Meyer et al., [62] suggest
metrics for utility performance, such as indicators on water supply
continuity and the associated hours of storage needed by their con-
sumers to better understand inequalities. Data collected at the institu-
tional or company level are used for several other SDGs so this could also
be taken up by the water sector.

The JMP water and sanitation service ladders were updated in
connection to the SDGs to include some service aspects beyond access to
infrastructure, such as water that is ‘available when needed’ but in
practice inadequate data is collected to monitor progress and many
countries remain focused on access to ‘improved’ infrastructure alone.
This lack of measurement will continue to mask inequalities related to
safety and availability of drinking water, for instance in Sub-Saharan
Africa both unsafe water sources and lack of safety testing dispropor-
tionately affect rural areas, and there is limited information on how poor
quality water may be unevenly distributed within communities and
households [63]. In Kathmandu Valley, Nepal, measuring supply hours
indicated high inequality due to a small percentage of households
receiving piped water for longer hours which would not be evident from
only measuring water source type [64]. Climate change is likely to
exacerbate many of these service quality aspects [65], and climate
resilient WASH systems may also be distributed unequally but have yet
to be measured systematically. Developing methods for measuring un-
equal climate outcomes is a critically important issue for the sector to
explore and requires consideration of different approaches for
measuring climate impacts, vulnerability and resilience [66], however
this discussion is beyond the scope of the current review.

Furthermore, while WASH monitoring and the HRWS generally focus
on water for drinking only, there are calls for a broader interpretation,
encompassing water for food production, face and body hygiene needs,
income generation and cultural practices, to inform how universal ac-
cess is delivered and measured [67,68], and this perspective is missing
from global monitoring efforts. For instance, monitoring of water for
hygiene could be expanded beyond hand-washing to better account for
water needed for other hygiene practices with social, cultural and health
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implications. Being able to practice body hygiene is critically important
for menstrual health, reducing the burden of many neglected tropical
diseases (NTDs) that cause debilitating conditions, and for reducing
social marginalization faced by unhoused individuals. Avelar Portillo
et al., [16] identified a need for water for laundry among unhoused
groups in Skid Row, Los Angeles. In the case of NTDs, facial cleanliness
involving daily face-washing practice with soap is linked to reduced
prevalence of trachoma, but requires adequate safe water and soap to
practice [69]. For individuals who contract lymphatic filariasis, regular
skin and foot washing is needed to reduce the disease progression [70].
These examples highlight the importance of monitoring data on water
and soap for hygiene going beyond hand-washing. Access to water for
hygiene also holds cultural importance, and inadequate water may lead
to stigmatization or psychosocial distress, for instance residents of
Lilongwe informal settlement, Malawi, bathed 2-3 times a day to
maintain a positive self-image and reduce stigma associated with being
‘dirty’ [71]. Similarly, the Special Rapporteur on the human rights to
water and sanitation acknowledges that meeting the HRWS should move
‘towards questions centered on people and the social and economic
environment in which they live and work’ [72]. Importantly, advances
in measuring and monitoring progress for these aspects would provide
greater evidence of the ways that WASH contributes widely to human
wellbeing and social justice, such as women’s empowerment, human
dignity, housing security, and poverty reduction [73,74].

While we focus on SDG targets 6.1 and 6.2, a number of recom-
mendations have been put forth to improve targets SDG 6a and 6b which
focus on water and sanitation implementation, such as to revise 6b to
better capture users’ right to information, voice and remedy to address
their respective issues with services provision [75]. However, these are
not monitored by the JMP and instead through WHO and OECD as part
of the UN Water Global Analysis and Assessment of Sanitation and
Drinking-water (GLAAS), indicating a certain lack of coherence in
monitoring and communication of inequalities as the data are not
integrated.

5. Opportunities for improved measurement of inequalities
using existing data

Many of the gaps in tracking inequalities highlighted here are limited
by data availability, data quality and the use of different methodologies
and non-comparable metrics. Existing resource constraints limit further
data collection in many regions, as there are substantial costs of carrying
out additional surveys and adding questions to existing surveys, so a
question may need to be dropped to add another. Therefore, a first ur-
gent step is the greater utilization of existing data that has not
adequately been applied to raise awareness and accountability for
groups being left behind. There are relevant data collected through in-
ternational survey programs but not widely reported on since they do
not respond to the SDG indicators and also due to a lack of open data
practices in the JMP. For example, main person collecting water dis-
aggregated by age and sex (Fig. 2), is included in the JMP recommended
list of ‘core questions’ and is collected in MICS household surveys, but
cannot be downloaded on the JMP website. The value of such data can
be seen in a JMP report on inequalities, which includes a case study
using this data on Sierra Leone, and it would be valuable for any user to
be able to easily generate such analyses [3]. It could also be added to the
JMP inequality profiles for instance to provide more detailed informa-
tion on inequalities related to person collecting water. Similarly, some
countries conduct time use surveys that provide valuable information on
gender-specific burdens of unpaid water collection work, and these
datasets could be compiled where available to kick-start and champion
greater uptake of such surveys. In addition, data can be combined from
multiple sources when survey length or frequency is a limitation, which
was the case for the recent JMP work on menstrual health that brought
together four indicators from a number of different surveys. Model
disability surveys, World Health Surveys, and Washington Group Short
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Fig. 2. Person usually collecting drinking water in the household dis-aggregated by sex and age. Note: In some countries such as Turkmenistan, households without
piped water mainly use tanker trucks as their main source of drinking water so few households collect water (Data: UNICEF MICS surveys 2015-2019).

Set of Questions surveys could provide data on WASH related to people
with disabilities (UN [76].

There is also a need for more insightful analysis of existing data, such
as approaches that combine several axes of exclusion, as certain groups
may be particularly disadvantaged but hidden due to limitations in
analysis. For instance, female-headed households (generally a term used
to refer to single adult households without a male adult) are associated

with better access to improved water and sanitation in Sub-Saharan
Africa compared with male-headed households despite very limited
consideration of household type [77]. In other cases, WASH inequalities
related to wealth are decreasing but inequalities due to social margin-
alization of certain ethnic groups are expanding [78]. For example, in
Nepal differences in WASH access are affected in large part by caste, and
religious and ethnic identity, rather than economic disadvantage. [79].
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However, to demonstrate the existence, magnitude and interaction of
various types of social inequalities attention to sample size is needed in
data collection to ensure adequate information to disaggregate data
[80]. This is particularly the case with multiple levels of disaggregation.
Methodologically, many group-based inequalities are harder to address
as people may be members of multiple social groups, and group mem-
bership is culturally determined. Discussions of how to define different
groups are needed, for instance there are several ways to collect data on
ethnicity.

Elsewhere, composite indices have been used to combine simple
parity indices to identify who is most excluded and where [81]. This can
build on existing efforts to create composite indices for WASH service
ladders, which have been used from a public health perspective because
interrupting multiple pathways of transmission is likely to be more
effective. For instance, when basic coverage of water, sanitation and
hygiene was analyzed together, combined basic SDG coverage was 4%,
while rural combined basic SDG coverage was close to zero in many
countries [82]. In addition, Calderdn-Villarreal et al., [44] developed a
six-item female WASH access index to compare WASH conditions across
21 refugee camps, with large inequalities identified across social and
geographic stratifiers. Such composite indices could be used to monitor
which groups have the lowest level of combined WASH services in a
particular context and thus more effectively allocate scarce resources.

6. Opportunities for improved metrics and approaches for
measurement of inequalities

Regular monitoring and reporting should expand beyond the SDG
target 6.1 and 6.2 indicators to address the gaps discussed previously.
This will require more research and co-design among stakeholders to
improve the range of metrics and approaches used in tracking global
WASH inequalities. While prioritization of resources is always a chal-
lenge, the COVID-19 pandemic has opened doors for new forms of
WASH data collection such as through phone or SMS surveys, e.g. MICS
plus surveys [2].

One area for greater attention is the development of individual-level
metrics and tools for data collection in the WASH sector, such as the use
of novel survey instruments to track individual realization of human
rights and intra-household differences. Recent development of water
and sanitation insecurity scales that measure individual experiences are
one way of providing such additional information [83], while several
emerging tools seek to evaluate intra-household WASH-related gender
dynamics [84-86]. Improving individual data collection is also aligned
with the SDG Agenda’s aim to significantly increase the availability of
high-quality, timely and reliable data disaggregated by income, gender,
age, race, ethnicity, migratory status, disability, and other characteris-
tics relevant in national contexts. In contrast to SDG 6, a number of other
SDGs seek to monitor individual-level data: SDG 4 on education tracks
gender disparities in 8 of 11 indicators and SDG 1.1 ‘people living below
the poverty line’ is disaggregated by sex, age, employment status and
geographic location. In addition, food security has been tracked using a
diverse range of individual and household food security scales, including
as part of SDG target 2.1 with the indicator ‘Prevalence of moderate or
severe food insecurity in the population” which allows disaggregation of
data by sex, age and other factors. This highlights progress that has been
made in other sectors and the need to place more attention on explicitly
tracking individual outcomes.

A further opportunity is greater development and uptake of metrics
to directly measure inequality itself. This is particularly important for
high-income countries with substantial inequalities in WASH. For
instance, in Canada, where JMP data indicate 99% coverage for safely
managed drinking water, disaggregation of this data by Indigenous
status would highlight large disparities in the remaining 1% [87]. Some
approaches have been proposed adjusting WASH access levels based on
the intensity of inequality between different groups. For instance in
Latin America and the Caribbean this resulted in significantly adjusting
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access levels in several countries (e.g. El Salvador, Jamaica, and Bolivia)
with differences of 10p.p. or more [88]. Similarly, focusing on
measuring progressive realization indicated that coverage level should
not be used as an indicator of progress [89]. Certain countries with high
coverage had low equity scores while some countries with low coverage
had high equity scores.

Finally, it is important to acknowledge politics and power dynamics
within the conceptualization and process of monitoring itself to address
inequality. While it may seem objective, what and how data is collected
and interpreted, communicated and used by stakeholders is a contested
and political process, resulting in the exclusion of some voices and
certain knowledge not counted. While we focus on largely quantitative
indicators it is also important to keep in mind the caveat that focusing
simply on ‘counting’ may take a reductionist view to unequal gender
power relations [90]. Qualitative approaches or mixed methods such as
the SenseMaker® instrument that collects micronarratives within survey
data could be investigated for ways to complement standard survey data
[91]. Despite these best efforts some critical information on inequalities
will always be ‘unmeasurable’ due to its complexity.

More opportunities for open consultations and bottom-up partici-
patory co-creation processes related to monitoring global WASH in-
equalities would be beneficial to collect a more diverse range of
perspectives on priorities for measuring WASH inequalities. Although
we focus on global monitoring approaches, efforts to ‘localize’ mea-
surement of the SDGs are taking place, as well as community-based
participatory approaches for measurement, and may offer solutions to
some measurement challenges [92,93]. For example, spatial inequalities
were analyzed across Belo Horizonte municipalities in Brazil for a
number of population subgroups, highlighting inequalities that were not
evident in aggregated national data, and providing an example that
could be replicated for other urban areas [94]. Such localization of
monitoring efforts may also be important to increase uptake of moni-
toring data into decision-making, as little evidence has been identified
that goal-setting at the global level leads directly to political impacts in
national or local politics [95]. In some cases measurement innovations
taking place at a local scale have driven demand for global level moni-
toring efforts, such as in the case of menstrual health and hygiene in-
dicators that were informed by efforts to evaluate programmes
implemented by local governments or nonprofits [96]. Participatory or
‘citizen’ science and other related tools should be explored for their
contributions to how inequalities are measured in the WASH sector [97].

7. Improving data sharing and communication of inequalities in
WASH

A key part of improved tracking of inequalities is better communi-
cation of existing and emerging evidence to policy audiences. Due to the
importance and dominance of the JMP WASH data platform for global
WASH monitoring, this should be the starting point for improved
communication of inequalities. A first step to enhance this platform is to
use open data practices to provide a wider range of downloadable data
for users to create their own materials for dissemination and generating
more interactive visualizations to illustrate inequalities on the JMP
website based a user’s interest. Currently, the JMP website provides
downloadable data on WASH service levels and inequalities due to
wealth and rural or urban location (https://washdata.org/), providing
‘inequalities files” for 105 countries. This information is fairly limited
and does not correspond to all data used for the JMP reports, including
the significant advances made by the JMP in recent years to monitor
inequalities such as for displaced populations or at a sub-national level.
The inequality files could be expanded to include accessible dis-
aggregated data on a larger number of indicators, such as sex and age
of person responsible for collecting water in a household and time spent
collecting water, which are data that are already collected in some MICS
surveys but not accessible or downloadable through the JMP website. A
core set of inequalities that are most relevant for the WASH sector to
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track and report on beyond service ladders could also be developed. This
could be calculated for countries with existing data, and could also serve
to guide improved data collection in countries with more limited data. In
addition, all available global WASH datasets should be gathered on the
WASHdata.org website or together in another location, to enable better
coherence and learning, for instance UNHCR uses standardized WASH
surveys, and has a microdata library on refugee camps and crisis-
affected areas [44], while the GLAAS data is on yet a different website.

There are other examples to learn from, for instance the World
Inequality Database on Education highlights inequalities across and
between countries, including disparities by social groups on its website.
The WHO Health Inequality Data Repository brings together many
publicly available datasets to facilitate data exploration and analysis,
most of which are disaggregated by age and sex, while some data in-
cludes information on ethnicity, disability, and migrant status. Finally,
there is potential for expansion of interactive and visualization tools on
the JMP website itself, as there is a focus on written reports when pre-
senting inequalities. This could include the use of interactive equiplots
to clearly show disparities in services for different groups, such as due to
ethnicity or disability where data is available, or interactive maps at
urban or regional levels to facilitate better awareness of spatial
inequalities.

8. Conclusions

Rising inequalities pose one of the most urgent challenges for sus-
tainable development, and in the case of WASH services many people
are denied access because of who they are, their status in society, and
where they live. Central to monitoring these inequalities, the SDG
Agenda places a large focus on leaving no one behind and gender and
women’s empowerment but corresponding indicators to track achieve-
ment of these aspirations are limited within the current SDG WASH
targets. While there are competing priorities for what can be monitored,
privileging measurement of certain inequalities over others leads to an
incomplete picture for policymakers, and leaves many people under-
served and benefiting unevenly from services. For instance, while more
difficult to identify and less globally comparable in some cases, inter-
secting social identities strongly mediate inequalities in WASH and are
likely to impede progress, making them essential to track. We highlight
the importance of considering how inequalities are measured across the
sector and highlight several entry points to address gaps and advance
existing approaches, with the goal of informing efforts to ensure equi-
table access and benefits related to WASH services.
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