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Achieving universal and equitable WASH services requires accurate, data-driven understand-
ing of context, needs, and evidence. Investing in data systems enables stakeholders to assess
needs, identify priorities, and allocate resources efficiently. As researchers and practitioners
working in low- and middle-income countries (LMICs), we have never had greater access to
data. However, there is still much that we can learn about how to translate this data into action
in the pursuit of more effective, equitable, and accountable WASH programming.

During the 2023 Water ¢» Health Conference at the University of North Carolina, Chapel
Hill, we convened a meeting of WASH researchers, practitioners, and data specialists to dis-
cuss the current state and trajectory of data-driven WASH programming in LMIC contexts.
Our goals were to identify opportunities for the application of data to drive improvements in
WASH programme quality, and to foster collaboration among organisations working in this
space. Here we summarise four emergent themes, documenting examples of, and recommen-
dations for, action. We aim this article at academic researchers, practitioners, and govern-
ments, particularly those involved in the design, implementation, and evaluation of WASH
programmes in LMICs and in humanitarian contexts. We acknowledge that our perspectives
are primarily rooted in the USA, Canada, and Europe, and recognize that a more globally
inclusive dialogue around WASH data is needed to build a more comprehensive understand-
ing of these issues.

. We need to measure what matters

Enhancing the usefulness and relevance of WASH data begins with the careful selection of
indicators that provide meaningful insight into specific programmatic questions. This requires
recognising when proxy indicators fall short and instead opting for direct measures, even if
harder to collect.

PLOS Water | https://doi.org/10.1371/journal.pwat.0000316  November 21, 2024

1/5


https://orcid.org/0009-0004-7502-3570
https://orcid.org/0000-0001-6056-4746
https://orcid.org/0000-0002-7005-3197
https://orcid.org/0009-0009-4546-7214
https://doi.org/10.1371/journal.pwat.0000316
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pwat.0000316&domain=pdf&date_stamp=2024-11-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pwat.0000316&domain=pdf&date_stamp=2024-11-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pwat.0000316&domain=pdf&date_stamp=2024-11-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pwat.0000316&domain=pdf&date_stamp=2024-11-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pwat.0000316&domain=pdf&date_stamp=2024-11-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pwat.0000316&domain=pdf&date_stamp=2024-11-21
https://doi.org/10.1371/journal.pwat.0000316
https://doi.org/10.1371/journal.pwat.0000316
http://creativecommons.org/licenses/by/4.0/
https://www.elrha.org/funding-support/hif/
https://www.elrha.org/funding-support/hif/

PLOS WATER

For example, in water supply programmes, there is mounting evidence that recontamina-
tion of treated water in intermittent water systems commonly occurs during the ‘last mile’ of
collection, storage and consumption [1]. Despite this, water quality sampling is often only con-
duced upstream, at tapstands or the point-of-treatment, thus risking the mischaracterization
of water safety at the household, where the risks of waterborne disease manifest.

To address this challenge, researchers at the Dahdaleh Institute for Global Health Research
created the Safe Water Optimization Tool (www.safeh20.app), a water quality modelling plat-
form that generates site-specific and evidence-based water treatment guidance to help prevent
recontamination over the critical last mile. Field experience with the tool has driven advocacy
in the humanitarian WASH sector to monitor and address public health risks in a more direct
way, at the household level where exposures happen.

Progress has been made developing established indicator frameworks for specific applica-
tions, such as those set by the Water Point Data Exchange (WPDx) for water infrastructure
and the Joint Monitoring Programme’s standardised approach to household surveys. Moving
forward, there is scope for demonstrating how these approaches could be further integrated to
meet the needs of different users and contexts.

Il. We need to promote accessibility of WASH data

Primary data collection is expensive and time consuming for researchers and practitioners
alike, and it is often burdensome for those from whom data is being collected. Against a back-
drop of scarce funding, where data collection investments are made, it is crucial to ensure that
the resulting datasets are accessible—easy to find, understand, and use. Where best practices
are not followed, incredible volumes of potentially useful data can end up ‘siloed’-rendered
inaccessible to common data extraction techniques.

Funding requirements and institutional priorities play a role in shaping these practices.
Data owners are often motivated by specific project reporting requirements rather than maxi-
mising the intrinsic value of data for broader impact. For example, a focus on quantifiable met-
rics and project-cycle timelines can lead organizations to prioritize capturing data to
demonstrate immediate results rather than contributing to the longer-term, sustainable
advancement of safe WASH access.

While meeting participants expressed frustration over siloed data, they were equally con-
cerned about privacy and the risks of improper data sharing. Navigating the balance between
preserving detailed contextual information and adhering to ethical standards presents a com-
plex challenge, often leading to overly cautious data protection measures. There is an opportu-
nity for the development of better guidance outlining what can be responsibly shared and
how, within the framework of global data standards.

Openwashdata (openwashdata.org) is a global community that promotes data sharing in
the WASH sector by advocating for and supporting data owners to prepare and publish their
data. The initiative aims to build motivation for sharing through the registration of datasets as
citable works, offering recognition of data collectors’ contributions.

Open data exchanges, like WPDx and the Humanitarian Data eXchange (HDX) and plat-
forms such as mWater have a big part to play in developing data standards, acting as data
repositories and providing tools to support decision-making. Of course, in many cases,
national agencies or humanitarian coordination platforms have established standards, tools,
and data repositories in place. Building upon and supporting these existing initiatives is
imperative.

For example, the Millennium Water Alliance uploaded over 20,000 water point records
from government and NGO partners in Ethiopia to WPDx [2]. Decision-support tools were
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then used by local and regional government offices to prioritise interventions, justifying reha-
bilitation over new construction as a more efficient and impactful approach [3].

lll. We can find value from integrating datasets in new ways

Detailed, field-level data that provide insight into local conditions are often needed to build
understanding of needs, but these tend to be fragmented, both spatially and temporally. Cover-
age typically prioritizes areas that may be relatively well-serviced or easy to access. Achieving
an unbiased assessment of needs, risks, and/or service levels requires comparable data span-
ning much wider areas. Although there is huge potential in the application of remote sensing,
taken alone, it is unable to provide the detail required to address WASH-related questions.

Integrating datasets across regions and timeframes can fill these gaps. Comparing large-
scale remote sensing data with detailed field data helps generate actionable insights. For exam-
ple, the Drought Resilience Impact Program of the Mortenson Center in Global Engineering
& Resilience integrates data from in-situ borehole sensors with remote sensing data to forecast
local drought emergency risk over a wide area [4]. While wide area forecasting cannot replace
the need for field-level assessments and monitoring, the ability to quickly identify areas where
risks or needs are acute has potential to address disparities in service provision, intervention
targeting, and mitigation planning. As the availability of remotely collected and derived data
continues to grow, the WASH sector should embrace opportunities to situate detailed local
perspectives within the macro-level environment. To ensure that these insights lead to real-
world outcomes, data must be aligned with the needs of decision-makers.

IV. We need to ensure that data is used to drive action

In addition to ensuring that WASH data is relevant, accessible, and integrated, it is equally crit-
ical that data aligns with the requirements of decision-makers, particularly national and local
governments that are responsible for safe WASH provision.

We must acknowledge the mismatch between researcher, practitioner and local govern-
ment priorities. Engaging from the outset with government agencies, service providers, and
consumers themselves is key to understanding and aligning with their priorities and processes.
Developing processes for stakeholder engagement is also critical to build consensus and trust
and to help guide the development and adaptation of data systems to best fit stakeholder
needs. While government decision-makers may not engage directly with datasets collected or
compiled by non-government actors in the short term, interim strategies like collaborative
data-sharing, capacity-strengthening programmes, and phased ownership can help govern-
ments take a central role in managing these platforms. Strengthening government capacity
and planning to align and integrate data systems gradually will support long-term
sustainability.

Timing is also crucial: insights must be available to stakeholders in time to act. Lengthy eth-
ics review and publication timelines can obstruct the application of research data to opera-
tional decision making; streamlining this process through prior planning and providing
interim actionable analysis, where feasible, helps ensure it meets the needs of both researchers
and practitioners.

As an example of how improving monitoring of water quality and effectively communicat-
ing results can drive improved water treatment by building demand for safe water, the Aquaya
Institute (Aquaya) is working with small, piped water systems in Ghana and local government
[5]. In this situation, the regular in-person meetings with water system operators and radio
dissemination to reach consumers helped ensure that water quality data was used to inform
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water treatment decisions. Currently, Aquaya is documenting these types of impacts as part of
a larger, randomized controlled trial of a water quality monitoring intervention [6].

V. Final thoughts

As the WASH sector’s challenges continue to be reshaped by political, technological, and envi-
ronmental forces, leveraging data for effective, adaptive, and equitable programming becomes
even more crucial. It’s essential to cultivate a culture that sees data not as an end product but
as a raw material with significant opportunity cost. This approach demands deliberate system
design to support data collection, sharing, integration, and analysis if it is to meet the diverse
needs of stakeholders.

Incentives and policies are key to fostering these desired shifts, including recognition of
organizations that contribute substantially to shared data repositories, funding preferences for
projects that demonstrate strong engagement with key decision-makers, and support to help
organizations standardize, share, and distil their data into key insights. While there is an
important role here for funders and policymakers, embedding a culture of data sharing and
use requires ongoing sector-wide engagement, capacity building, and advocacy.

While technological advances call for greater investment in data capabilities, we must rec-
ognise the resources already being deployed to this end and the opportunities that already
exist through greater collaboration and sharing.

This event highlighted many examples of new ways data is being applied to strengthen
WASH programming, as well as similar frustrations faced by those advocating for more effec-
tive use of valuable data resources. Encouraged by these shared experiences, we remain deeply
optimistic about data’s role in WASH programme quality and accountability and keenly antic-
ipate further shared progress and deeper collaboration in this crucial field.
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