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Technical Workshop 1
Items carried over

Re-estimation of residential models and price effects including 
data post 2016 price decrease
Underestimation in non-residential sector
Incorporate climate change in forecasts
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Total demand forecast
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weather and other 
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Key drivers of forecast increase:

• Increased dwelling and population projections

• higher than originally estimated impact of the 
2016 price decrease

• average weather conditions based on NarClim
climate change scenarios instead of long term 
historical average conditions

IPART Technical Workshop 5  l  21 September 2018



Total demand forecast

0

100

200

300

400

500

600

700

G
ig

al
it

re
s

Actual and forecast total demand

ACTUAL FORECAST 2020 PR (Sep 2018) FORECAST 2016 PR (Oct 2014)

Corrected for extreme 
weather and other 
temporary fluctuations

IPART Technical Workshop 5  l  21 September 2018



Agenda

Model updates
Price elasticities and asymmetry
Model performance (hindcast)
Climate change impacts
Major assumptions and inputs
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Residential
Approach

Segment properties
o Dwelling type
o Pre/post BASIX
o Owner occupied/tenanted
o Lot size (single dwellings)
o Number of units

Estimate panel regression model for each segment
Use regression model to forecast average demand for segment
Multiply by forecast number of dwellings for segment
Implemented by delivery system
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Update - residential

Simplify segmentation

Use Bureau of Meteorology gridded weather data (5x5 
km) instead of weighted station data

Re-estimate all regression models

o Introduced new weather variables

o New specification to estimate the effect of price decreases vs 
price increases

o Data from July 2011 to December 2017

Re-define “average weather conditions” for forecasting 
purposes to include climate change

Regression modelling carried out by Associate Professor 
Vasilis Sarafidis, Dept of Econometrics, Monash 
University
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Specification

Separate coefficients for price increases (β1) and 
decreases (β2)

Other variables captured in xit:
o Average maximum temperature anomaly
o Average daily rainfall anomaly
o Average daily (pan) evaporation anomaly
o Number of days with max temperature > 30C
o Number of days with rainfall > 2mm
o Number of days with max temperature > 40C
o Season
o Longest run of days without rainfall
o Longest run of days with rainfall ≤ 1mm
o (also tested: days > 35C; max run ≤ 2 mm; max run > 30C; max run > 

35C; max run > 40C) 
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Results
Coefficients for price decreases generally a bit smaller but 
difference not statistically significant or material, eg:
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Largest price elasticities for owner occupied single dwellings
Elasticities tend to be smaller for tenanted and multi-residential 
dwellings
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Non-residential
Approach

Segment properties
o Consumption (6 highest users)
o Water efficiency program participation
o Property type

Combined seasonal decomposition / time series regression model 
for each segment
Estimate a weather corrected average demand for each segment 
as at 2011-12
Implemented by delivery system
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Update - Non-residential

Higher than forecast growth not due to higher than forecast 
property growth
Likely cause is smaller properties being replaced by larger 
properties, ie growing workforce but (virtually) constant property 
base
Added a factor to the model that adjusts forecast for the 
accelerated population growth compared to period used to 
calibrate the model to capture this effect 
Removed asymmetry factor from price elasticity
Corrected “Other” based on most recent data
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Performance
Hindcast vs actual
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Demand and weather
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Key assumptions
Average weather conditions and climate change

Forecast assumes average weather conditions
In presence of climate change, current approach to defining 
average conditions may underestimate average conditions
New approach based on outputs from the NARCLiM project
NARCLiM is research partnership between NSW Office of 
Environment and Heritage and Climate Change Research Centre 
at University of NSW
NARCLiM provides planners with high resolution projections of 
the impacts of climate change
“Dynamical downscaling” of results of global climate change 
model to NSW and ACT
https://climatechange.environment.nsw.gov.au/Climate-
projections-for-NSW/About-NARCliM/
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NARCLiM
Downscaling global climate change models

4 models (CCCM3.1, ECHAM5, CSIRO-Mk3.0, MIROC3.2)
3 approaches to downscaling
= 12 projections
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Forecasts under climate change
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Key assumptions
Dwelling forecasts

2016 PR: Actuals as at June 
2014 and growth forecasts 
by Department of Planning 
and Environment released 
2012 with minor (upward) 
adjustments

2020 PR: Based on actuals 
as at June 2018 and growth 
forecasts by DPE released in 
2016 
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Key assumptions
Real losses (leakage)
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Key assumptions – Other

Water usage price constant in real terms

Average weather conditions (as per NARCLiM projection 
CCCMAR2). Unpredictable year-to-year variations in 
weather from average conditions can result in deviations 
in demand from the forecast of up to +/- 6%.

No water restrictions for duration of forecast

Western Sydney Airport excluded (not part of regulated 
revenue)

Large industrial user unfiltered supply issue resolved

Minor updates to unbilled unmetered and potable top up 
of recycled water systems
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In summary

Considerable (approx. 4%) increase in forecast:

o Higher dwelling forecasts

o “Average weather conditions” adjusted for estimated 
impact of climate change

o Updated estimate of impact of 2016 price decrease

o Corrections to non-residential forecast

No restrictions

Independent peer review starts October 2018
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Segments PROPERTY TYPE BASIX RCLD TENURE LOT SIZE/#UNITS
SINGLE DWELLINGS PRE NO OWN-OCC <=332

333-508

509-662

663-870

871-1262

>1262
TENANT <=332

333-508

509-662

663-870

871-1262

>1262
YES OWN-OCC

-
TENANT -

POST NO OWN-OCC

-
TENANT -

NO OWN-OCC

-
TENANT -

VERTICAL STRATA UNITS PRE - - 2

>2
POST 2

>2
TOWNHOUSE STRATA UNITS PRE OWN-OCC 2

>2
TENANT 2

>2
POST OWN-OCC 2

>2
TENANT 2

>2
FLATS (INCL MIXED DVP) PRE

-
POST

DUAL OCCUPANCIES PRE
-

POST
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