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Using demand elasticity as an alternative approach to modelling future community water
demand under a conservation-oriented pricing system: An exploratory investigation
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Water managers lack practical and readily available tools to inform them about what impact price changes (or changes
in other drivers of water use) will have on demand – and therefore revenue – over both the short and long term. This
paper examines how the concept of demand elasticity can be used to model changes in annual aggregate water use in
response to future changes in major demand drivers including water and electricity prices, average income, population,
level of business activity and climate. It does so by describing a pilot investigation completed in York Region in South-
ern Ontario, where a range of assumptions about price elasticities were used to calculate the rate of growth for water
demand over a 40-year period. This investigation was deliberately exploratory and the fi
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future changes in major drivers including water and
electricity prices, average income, population, level of
business activity and climate. It does so by describing a
preliminary investigation completed in York Region in
Southern Ontario, where a range of assumptions about price
elasticities were employed to calculate the rate of growth
for consumption over a 40-year period.

If the role played by specific drivers of water use,
such as price, can be better understood, then managers in
local governments and utilities will be in a better posi-
tion to advise on potential measures, policies and pro-
grams to promote efficiency and conservation.
Importantly for this research, we also suggest that sce-
nario building based on demand elasticity also offers a
novel and simple way to contemplate future community
demand, offering a complement, if not a substitute, to
the more labour- and data-intensive forecasting methods
already available.

The article has four main parts. First, it provides
background including discussion of some of the current
forecasting methods in use and some of the challenges
with them. This section also discusses the concept of
demand elasticity and proposes that using this might pro-
vide an alternative approach. Finally, background on the
York Region case study context is provided. Second, it
sets out the methodology. Third, it provides results.
Finally, the last section discusses both the potential and
the limitations of this method for the future, opportuni-
ties for additional research and insights into the implica-
tions for conservation-oriented water pricing.

Background

Forecasting future water demand

Water managers and practitioners forecast water use for
three main reasons:

(1) Strategic forecast: this is the forecast with the
longest and broadest perspective. Importantly,
this level of forecast can investigate the impacts
of structural and technological changes to the
economy as well as the impacts of major policy
changes. This is the level at which forecasting is
completed in the analysis in this paper.

(2) Investment or tactical forecast: this is a more
detailed appraisal usually divided by user group
and used for medium-term investment decisions.

(3) Operational forecast: this is a very short-term
and detailed analysis of alternate facets of water



D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
V

ic
to

ri
a]

 a
t 1

0:
25

 3
0 

Ja
nu

ar
y 

20
15

 



governments at the retail level. However, over the past
several decades, while residential water prices appear to
have just kept up with inflation, non-residential prices
appear to have actually fallen in real terms. When the
effects of inflation have been netted out of price changes,
the rate of growth in non-residential prices is actually



The next step involved gathering the best available
data on how drivers of water demand may change in the
future. This required surveying the economic research lit-
erature to find values (or ranges of values) for the
demand elasticities for each of the drivers (income, cli-



Results

While the number of scenarios that could be modeled
with this approach is virtually limitless, the description is
limited to the results of four different scenarios below.
Not surprisingly, the results for community water con-
sumption vary greatly depending on the inputs.

Scenario #1: No real price increase (NP)

This simple demand model bases its projection only on
growth in demand drivers that are outside of the control
of governments in York Region. Thus, it is assumed that
growth in residential water use is driven only by changes
in population, income and climate. Growth in non-
residential water use is driven only by the level of com-
mercial activity. All prices are assumed constant in real
terms, and thus do not influence water use. The NP
results are broadly similar to the projection from the
ARIMA statistical model, at least in order of magnitude
(noting again that our projections contain both residential



Electricity prices are assumed to rise at the previously
assumed slower rates found in the BAC projection.
Assuming all demand drivers except the prices of water
follow BAC trends, and that residential and non-residen-
tial prices of water follow an aggressive growth rate,
comes close to eliminating projected water demand
growth in York Region, despite population increase. The
percentage change in total water demand over the period
is projected to be 6.0% over the next 40 years, assuming
medium elasticity values for all parameters. Including
the effects of compounding, this involves a significant
increase in average water price at the end of the period,
so this scenario should probably be considered an illus-
trative outer “goalpost”



demand. The findings should not be taken as conclusive.
Further investigation using appropriate locally sensitive
data to develop a clear local price elasticity of demand
would be required to forecast the impact that price
changes have with greater accuracy.

This investigation was deliberately exploratory, and
the findings should be considered indicative and
preliminary only. However, the analysis does indicate a
practical path towards new tools that can help communi-
ties make the transition to a conservation-oriented water
pricing model.
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