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Harnessing data to  
help water utilities
→ become more 

customer centric  



Article at a glance 

Our experience and research demonstrate that successful 
water utilities consistently consider a number of specific 
approaches to data which are explored in this article. 
In particular, focusing on collaborative data ownership 
across the organisation sets high performing water utilities 
apart from the others.

A global survey conducted 
by GHD Digital’s AquaLAB 
team1  in 2020 showed that 
26% of water utilities polled 
saw harnessing data for 
effective business operations 
was critical for their 
organisations. 

26%

How water utilities use data as a differentiator
With ever-growing pressures on service delivery, quality 
and cost, managers of water utilities are constantly 
challenged to do more with less. Add rapid advances 
in technology to disrupt the norm. Machine learning or 
the Internet of Things (IoT) are making information and 
knowledge readily available. The demand for improved 
service levels, and justifications for cost of service are 
notionally at an all-time high.  

The traditional water utilities (designed primarily for 
stability) typically have a static and siloed structure. Quite 
often the datasets are also siloed. These utilities operate 
through linear planning and control to optimise the 
outcomes for the assets under management. The skeletal 
structure is strong, but often rigid and slow moving. 

In contrast, customer-centric water utilities (designed 
for both stability and dynamism) are set up as a network 
of teams driven by a people-centred culture. Data-
driven decisions guide a powerful common purpose: 
co-creating value for all stakeholders. Stitching a digital 
thread through their systems enables them to leverage 
data for customer-centric analytics. This approach makes 
for quick and efficient reconfiguring of strategy, structure, 
processes, people, and technology, all centred around 
value-creating and value-protecting opportunities. 
A customer-centric organisation adds velocity and 
adaptability to stability, creating a critical source of 
competitive advantage in volatile, uncertain, complex, and 
ambiguous conditions.

The old paradigm: data captured in silos to maintain control 
of assets
Service optimisation, asset utilisation, operational efficiency, 
water quality and cost are some of the critical challenges 
facing water infrastructure managers. Water utilities and other 
organisations with large asset portfolios are increasingly 
being asked to show regulators and stakeholders that they 
are delivering services in the most sustainable and efficient 
manner. 

This drives an internal focus on asset performance. But it 
may not  consider what the asset’s end outcome is for the 
customer. Data about the asset is carefully held within silos to 
manage perceptions about the efficiency of asset operations.

The new paradigm: integrating data across  
the organisation
Many water utilities have already made the shift to a more 
customer-centric approach to decision making. They have 
moved away from the asset value chain to consider the full 
customer value cycle. This includes the compliance and 
regulation that drive their existence. 

Rapid technological advancements are making it simpler to 
access asset information. This  fuels the drive for improved 
service levels and service cost justification requirements. 
Utilities can now integrate their systems and processes 
to enable sharing of data across the organisation. This 
helps water utilities protect their existing investment. More 
importantly, they can leverage data collected historically to 
make them more predictive.

Asset owners and managers need to demonstrate further 
diligence in developing responsive strategies to meet these 
demands and adopt an appropriate management systems 
mindset.   

Enhance customer-centricity
In order to facilitate change, industry needs to better 
understand asset data and data-related issues. With 
exponential growth in information systems over the last two 
decades, the water sector is inevitably experiencing data 
pollution and information systems overload. A customer-
centric approach is achievable by: eliminating data over-
collection, generating useful insights using analytics, and 
rationalising integration of enterprise systems. 

Global standards for management systems and disruptive 
technologies drive change from the norm, and governments 
are pushing for formal accountability frameworks.   

In this context, transitioning from asset-centric to customer-
centric management approaches is no longer optional. It must 
become business as usual if we are to improve safety, and 
service reliability and quality.

1. Saskya Hunter, K Leung, Nick Shewring, Cara McCullough. ‘Our 
community’s top 5 challenges’, AquaLAB September 2020

Strategy, innovation and 
governance

Digital insights

Development and 
operations

Data interface

Data capture

Water applications

Data curation
01

05

02

06

03

07

04

The old vs. 
the new

Ways water utilities can use data to enhance collaboration 
The implementation of seven data management elements can 
assist in this shift. Each element has value to an organisation. 
But experience and research show that true collaboration 
comes only when all seven are in place and work together 
within a platform-based approach that integrates across 
data silos. The elements describe the organic system that 
enables a data-driven approach to customer-centric decision 
making. By integrating across them, we find people's mindsets 
fundamentally shift within these organisations. 

For data and analytics to be effective, integrated decision 
making across functions, such as operations, customer 
engagement, and planning, is vital. Data needs to flow 
effectively across the utility's operating system in order to 
feed the right information into management systems. When 
executive sponsors lead a strong change management 
approach, this can alter the entire organisation's culture. 

Together, these seven 
elements form the basis 

for an overarching 
digital water platform.

https://medium.com/@aquaLAB/what-are-the-top-5-water-industry-challenges-76e6f8b1c11c
https://medium.com/@aquaLAB/what-are-the-top-5-water-industry-challenges-76e6f8b1c11c


At the heart of every 
strong digital effort is 
the need for a clear 
vision, empowered 
by innovation and 
governance. 

With a digital water 
platform, all data is 
treated as an asset 
ensuring it is well 
defined and aligned, 
with access granted 
only to authorised 
people. 

Strategy, innovation  
and governance
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 – Digital strategy and roadmap
A clear digital vision allows organisations to explore and align the vision 
to their mission. It also identifies sources of inspiration for innovation and 
disruption. A strong strategy, vision and roadmap will help organisations 
establish the need for change and sell this vision to their stakeholders, 
employees and partners.

 – Stewardship, partnership and alignment
A digital water platform is only as successful as its people and an 
organisation’s ability to harness the collected knowledge and intellectual 
capital aligned to a common vision. Successful organisations are 
implementing communities of practice, agile squads, data stewardship, 
process and people alignment both within their organisation and across the 
broader community, suppliers and partners.

 – Open innovation and design thinking
The challenges faced by the digital water utility of tomorrow are new, 
complex and multi-faceted. A strong digital water utility needs to ensure that 
it fosters a culture that strives to deliver new, interesting and people-centric 
solutions to problems of all sizes. A digital water platform assists organisations 
to imagine, ideate, investigate, invent, improve, implement and industrialise.

 – Data, digital and operations governance
A digital water platform both aligns, measures and manages governance 
issues by partnering it with measurements (data), quantitative models 
(analytics) and decisions (actions). This means that for the first time, 
operational governance can be constantly measured and managed in the 
same ecosystem that operational decisions are made, driving improved 
outcomes, better transparency and more informed decision making.

 – Security, masking and privacy
A digital water platform needs to ensure that data is protected and managed 
appropriately so that to meet both community expectations and regulatory 
requirements through the use of authentication, authorisation, encryption, 
data masking and data classification. As the water utility becomes more 
connected, this needs to expand to ensure all aspects are secured through 
a connected security analytics platform that also encompasses IoT 
security, vulnerability management, SCADA security analysis, configuration 
management, threat analysis and network log analytics.

A comprehensive 
development and 
operations layer 
underpins a digital 
water platform.

Development and 
operations
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 – End-to-end operations including Data Operations (DataOps), Development 
Operations (DevOps), Machine Learning Operations (MLOps) and Cloud 
Operations.

 – Platform monitoring and managed services including bug tracking, help desk 
and issue management.

 – Agile development, testing and release management to support new modules 
and apps in alignment to client’s processes.

 – Scheduling and orchestration for updates of any dataset, process, service or 
application with no disruption.

 – Centralised business rules repository and measurement framework ensures 
consistency in the derivation of insights across the platform.

 – Metadata and master data closely managed to ensure full data lineage, 
standardised business vocabulary and accurate entity resolution across 
critical data archetypes.



A multichannel data 
capture mechanism 
can ensure data 
is loaded into 
the digital water 
platform as quickly 
and effectively as 
possible to drive 
timely insights. 

Handling data 
effectively within 
a water utility 
helps the business, 
operators and 
decision makers 
understand 
historical trends, 
monitor current 
state, forecast the 
future, and automate 
mundane tasks. 

The evolutionary 
data curation layer 
ensures all data is 
stored, cleansed and 
transformed quickly. 
As water utilities and 
business rules evolve 
over time, data can 
easily adapt. 

Data  
capture

Digital  
insights

Data  
curation
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 – Designed and developed based on real-time data processing (Lambda 
Architecture).

 – Seamless integration with modern edge compute and legacy systems to 
deliver optimal data delivery using APIs, ESB, CDC or SQL.

 – Feature extraction and pattern recognition from unstructured and semi 
structured data, such as documents, videos, images and times series.

 – Ad-hoc files can be quickly uploaded to platform via secure FTP or browser 
based interface.

 – Business analytics delivers traditional and historical reporting capabilities, 
including business intelligence, charting, management and operations report.

 – Descriptive analytics makes use of statistical analysis and mathematical 
models to describe, diagnose and cluster events, assets and objects.

 – Predictive analytics makes use of machine learning and statistical inference 
to forecast when and the magnitude of a future event or outcome.

 – Prescriptive analytics, through the use of Artificial Intelligence, assists 
decision making by simulating changes, automating mundane tasks and 
finding optimal steps.

 – Real-time data feeds can be configured to real-time insights, visualisation 
and alerts can be sent to operators to ensure timely decision making.

 – Operations and data holdings store all raw data and associated metadata to 
ensure platform resilience, the capture of all history and the ability to apply 
new business rules retrospectively.

 – All data is profiled, cleansed and fused together to ensure fit-for-purpose 
data.

 – Curated data model delivers a robust, centralised data model that ensures a 
single source of truth.

 – Data lab delivers specialised environments for data scientists and business 
analysts to prototype, develop or test new models and reports.

A customer-centric organisation adds 
velocity and adaptability to stability, 
creating a critical source of competitive 
advantage in volatile, uncertain, complex, 
and ambiguous conditions.



The data interface 
allows consumers to 
interface with the 
platform through a 
range of techniques 
and screens based 
on need and process.

Modules and 
applications have 
been developed 
specific to water 
utilities to help 
accelerate the 
delivery of targeted 
insights across the 
business.

Data  
interface

Water 
applications
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 – Consumers can dynamically explore and search data for new insights through 
the use of multidimensional analysis, pivot tables and federated search.

 – Consumers can apply sophisticated mathematical, statistical and engineering 
analysis techniques across ad-hoc data queries and data subsets.

 – Users can make use of sophisticated data visualisation, dashboards and 
performance management to monitor performance. These can be extended 
through the use of augmented and extended reality applications often used 
for training.

 – New insights and content can be published through a centralised knowledge 
portal allowing other users to view, comment and collaborate.

 – Dynamic rules can drive users to be notified via email or SMS.
 – New content and insights can be automatically recommended by the system 

based on a user’s viewing habits.
 – Insights and decisions can be actioned, approved and monitored.
 – The platform is API (application-programming interface) enabled allowing the 

development of specialised mobile apps.

 – Predictive asset failure by class and location using digital signal processing.
 – Water asset reporting delivering aligned strategic, tactical and operational 

reporting.
 – Workforce optimisation to ensure balance between service levels, training 

and delivery.
 – Maintenance optimisation to ensure optimal delivery of planned and 

unplanned work.
 – Overflow and spill prevention through the use of IoT and numerical weather 

prediction.
 – Event and disaster simulation to drive improvement to assets, service level 

and delivery.
 – Digital plant performance through the use of Digital Twin and performance 

management.
 – Risk prediction and monitoring through the use of key risk and key predictive 

indicators.
 – Field force mobile app delivers anywhere, anytime access to knowledge, 

insights and automation through the use of smart devices.
 – Capital program portfolio optimisation.

Transform
→ for good



Today’s environment is pressing 
water utilities to become more 
integrated in order to become 
more customer-centric. In 
response, a new approach to 
data management to assist 
decision making is emerging 
that exhibits the seven elements 
discussed. These steps enable 
water utilities to balance 
stability, dynamism and thrive 
in an era of unprecedented 
opportunity. 
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→ ghd.com/digital

Data-driven decisions guide a 
powerful common purpose:  

co-creating value for all 
stakeholders. 
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