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ABSTRACT
With the aspirational goals of transforming water and wastewater utilities to Water Resources Utilities of
the Future or even Integrated Utilities of the Future, leaders and decision makers require the means to
move on the pathway from the current state towards these visions of “utilities of the future.”
Developing a practical and accurate overall model of how a utility actually works is considerably more
difficult than developing a model for a physical, chemical, or biological process. It is in fact so difficult that
most people have so far considered this to be impossible: this is why we do not have different models of
“how a utility works” available to us. There are a number of enterprise control models (such as ISA 95,
GERAM, PERA), but they focus on the enterprise and operational integration in for-profit industries and
are primarily IT centric. There are also a number of maturity models, such as Smart Grid Maturity Model
(SGMM) and Capability Maturity Model Integration (CMMI), to address organizational maturity and
performance. The application of either (or both) the existing enterprise control systems and maturity
models is difficult in the water sector. Water resources utilities performance is not principally tied directly
to profit measures, but also include a substantial contribution to supporting the provision of ecosystem
services. Utilities have “non-paying customers” in the environment.
This paper proposes a conceptual model (Utility Analysis and Integration Model, or UAIM) of how a utility
works: UAIM presents a structured description of how the business of a utility gets done (“in real life”).
The goal of UAIM is to break down the large problem (of managing a utility) into smaller components, to
enhance our understanding of the issues that utilities must consider, and to provide a framework for
analyses and improvement. UAIM will not instantly transform the problem of managing a utility from
“art” to “science,” but it will provide a structure that allows us to start moving in that direction.
The ideas that drove the development of the UAIM are as follows:
1. When analyzing operation and management of a utility enterprise, or planning
improvements/changes, it is necessary to consider three aspects: people, processes, and
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technology. These three aspects have been identified, and their importance recognized, by other
researchers and practitioners (Effective Utility Management, 2008) and (Scott, et. al, 2007)
2. Business processes within a utility enterprise can be divided into three main levels, based on the
time frame within which they occur (“time constant”); these processes are typically executed by
different parts of the organization:
a. Business processes that occur in real time, including process control in networks and
treatment plants. These business processes include operational decisions to adjust the
process variables (e.g. flows, levels, chemical addition) in order to meet immediate
operational goals
b. Business processes that include tactical activities which occur within a longer time frame,
measured in days or weeks, such as maintenance and/or sample collection.
c. Business processes that include strategic activities such as planning and design, and
consider system improvements in the long run (e.g. years).
3. The UAIM combines the key aspects of business (people, process, and technology) with different
levels of effort (operational, tactical, and strategic) in a utility enterprise.
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