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To effectively address pressing challenges, monitor 
performance, and strategically prepare for future 

concerns, water utilities can use a smart water frame-
work. According to the Smart Water Networks Forum 
(SWAN), such a framework relies on a network consist-
ing of a “fully integrated set of data-driven components 
and solutions that allow water utilities to optimize all 
aspects of their water distribution, wastewater collec-
tion, and treatment systems.”

Industry-accepted definitions and models have guided 
the market for more than a decade, but for smart water 
frameworks to find wider implementation, they must pro-
vide clear value to people, processes, and the environment. 

By breaking down smart water net-
work components into linear layers, 
as shown in Figure 1, utilities can 
map their specific challenges, identify 
potential solutions, and measure prog-
ress according to key parameters and 
performance metrics. 

A Smart Water Journey
With an influx of different cloud-based 
solutions, critical stakeholders must 
understand how smart water systems 
provide value. In global open- 
innovation sessions held in 2021, util-
ity and ecosystem representatives 
examined the potential benefits and 
shortfalls of the five-layer smart water 
architecture shown in Figure 1. They 
found this model is still useful, but the 
layers are not shown to be iterative, so 
a circular model was proposed; this 
approach would demonstrate how 
users move along the process, from 
getting buy-in to realizing perfor-
mance targets. In addition, the 
five-layer model does not account for 
operators or customers. Addressing 
these concerns led to the development 
of the circular smart water framework 
shown in Figure 2.  

Additions in this circular model 
reflect the iterative nature of smart 

water and its effects on people and processes. The human 
element of smart water is highlighted, including how op-
erators interact with proposed smart water solutions and 
increased data transparency. This framework also shows 
smart water from the driver (cause) and outcome (effect) 
perspectives, helping organizations articulate the benefits 
to stakeholders and drive accountability. 

The structural adjustment in this visual, compared with 
the original model, focuses on the smart water journey and 
not only on the traditional smart water network defined by 
a linear, tech stack model common in water distribution. 
The circular shape in Figure 2 illustrates how this smart 
water journey is a continuous process, with the targeted 
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goal of reaching strategic and ideally sustainable out-
comes that address specific drivers. The following 
sections describe the various components of this smart 
water journey.

Value Creation
Value creation lies at the heart of the circular model; it is 
considered an outcome of a smart water project and a 
critical component from the outset. Value creation is the 
reason utilities explore and implement a smart water 
journey, so it must adequately reflect the dynamic inter-
action between users, customers, stakeholders, pro-
cesses, culture, and the external environment.

By focusing on the balance between people, process-
es, and technology, utility managers and their col-
laborative partners can better use smart water tools; 
placing value creation at the center recognizes its core 
role in assessing all other levels. Utilities can deliver 
value to their customers at each level, and by making 

adjustments, they can improve performance and miti-
gate risks early in the process. 

Creating value is often included in organizational 
strategies, and this can influence the level of invest-
ment in a specific area of the architecture or overall 
strategic decision-making. This is especially signifi-
cant with many competing priorities, a crowded vendor 
landscape with a number of overlapping products, and 
limited utility budgets. For smart water practices to 
be more widely adopted, system owners and opera-
tors will need to see the direct benefits of short- and 
long-term deployment. It is important to clarify the val-
ue creation piece for all involved stakeholders to drive 
future investments in the smart water space. 

Strategic Drivers
Utilities often begin to explore smart water systems 
when there is a fundamental driver or motivation, and 
these differ depending on local factors, including water 
resource availability, utility maturity, and customer 

base. Strategic drivers help management staff priori-
tize strategies and solutions, ensuring that they have 
established the right internal processes and buy-in to 
produce successful outcomes in line with the organiza-
tion’s strategic road map and core values. From climate 
change’s effects on aging infrastructure to financial 
barriers resulting from plant workflow inefficiencies, 
there is no shortage of opportunities for utilities to 
improve their service levels. 

Strategic Outcomes
Incorporating and using a smart water framework is a con-
tinuous learning process. Although organizations have dif-
ferent value-driven milestones, they usually have some 
type of end point or goal in mind. Strategic outcomes can 
be economic, environmental, social, or a combination of 
these and other outputs. A direct result may be a reduced 
nonrevenue water rate, whereas a macro-level organiza-
tional outcome could be to improve future investments 
and risk-management decisions. 
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A Smart Water Architecture

Figure 1

A smart water framework creates a baseline of 
understanding for the digital transformation of water 
utilities. © 2022 Smart Water Networks Forum. All rights 
reserved.

With an influx of different cloud-
based solutions, critical stakeholders 
must understand how smart water 
systems provide value.
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User and Technical Interactions
Fully integrating a smart water framework into utility 
management and operations is an iterative process, and 
users will move back and forth between the layers in 
Figure 2 as they become familiar with the technologies and 
use deeper analysis to extend the benefits to realize the 
smart water system’s value. It also considers that some 
smart water adopters have found that certain technologi-
cal solutions cover multiple applications and therefore 
overlap with other areas. 

Looking Ahead 
Although the original five-layer model in Figure 1 
provides baseline terminology and clarifies the 

logical f low between the tech-
nical layers of a smart water 
framework, the circular 
model in Figure 2 highlights 
the critical elements support-
ing a smart water journey. 
The circular framework adds 
strategic layers and dimen-
sions that help draw in new 
and vital stakeholders. 

The circular model shows 
why utilities begin to explore 
smart water systems through 
value creation and strate-
gic outcomes, whereas the 
traditional layers emphasize 
technology-focused compo-
nents as solutions. Although 
all the layers should be main-
tained to realize actionable 
insights, organizations can 
uncover value as they move 
along their own smart water 
journey, pivoting and mak-
ing adjustments as they 
progress. And beyond this 
circular framework, utilities 
and those who support them 
need performance data and 
appropriate benchmarks to 
evaluate progress and chart 
further success. 
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A Smart Water Journey

Figure 2

Smart water is best visualized as a circular, iterative journey that involves cross-
departmental interaction and collaboration. © 2022 by Smart Water Networks Forum.  
All rights reserved.
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