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Abstract
End-use modelling of residential water demand is becoming increasingly relevant. It encourages better understanding of how
water is used by end users. Such an understanding is invaluable in view of improved water use efficiency and savings. This
paper reports on the practical application of end-use modelling. The sample correlation between end-use-based estimates of
water demand and metered consumption for specific residential customers is investigated. Two datasets are used in this investigation. The first comprises 11 customers in Stellenbosch who volunteered to take part in a detailed pilot study. The second
group comprises users from 120 high-density, low-income dwellings in four different communities in Cape Town voluntarily
responding to a once-off field survey. The paper presents findings regarding the practical application of end-use modelling.
The results show that the end-use estimates of demand for the pilot study group correlate reasonably well to metered consumption, but that this does not hold for the high-density, low-income group. This is the first reported work of its kind in South
Africa, where the sample correlation between end-use-based estimates of demand and metered consumption is investigated.
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List of abbreviations and acronyms
AMDD		
AADD		
CVA		
GIS		
HDLI		
ℓ/cap∙d 		
			
ℓ/d 			
			
PPH 		
			
RDP 		
REUM
WDM 		

average monthly daily water demand (ℓ/stand∙d)
average annual daily water demand (ℓ/stand∙d)
contingent valuation approach
geographic information system
high-density, low-income (study group)
litres per capita per day (unit of measurement for
unit water demand)
litres per day (unit of measurement for water
demand)
people per household (unit of measurement for
household size)
Reconstruction and Development Programme
residential end-use model (described in this paper)
water demand management

Introduction
The application of end-use models is a key to better understanding residential water demand and water saving. The potential
application of end-use modelling in South Africa has been noted
in the past (Van Zyl et al., 2003) and is becoming increasingly
relevant. In this paper an end-use is defined as the point (a device
or element such as the bath or toilet) within the property of a
residential consumer where water is released from a pressurised
water supply system to atmospheric pressure. The term, ‘microcomponent’, is also used in the literature to describe water use
at this resolution. This paper focuses on practical application of
end-use modelling.
In theory it should be possible for consumers to accurately
estimate their own residential water demand, based on the enduse approach: by estimating input parameter values required
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for populating the model (for example the toilet flush volume,
shower duration, lawn surface area, etc.). This paper addresses
the question, ‘Do consumers have the ability to predict their own
water demand, based on a prediction of end-use parameter values, and what could be learned from such practical application
of end-use modelling?’
In order to address this question a two-fold approach is followed in this study. Firstly, end-users in two study groups are
asked to estimate values relating to the end-use model input
structure (by completing a questionnaire), that are in turn used
to conduct an end-use modelling exercise to estimate the demand
for each user. Secondly, the metered water consumption for the
same users is recorded, analysed and compared to the end-usebased estimates. The focus of the study and analysis is limited
to the two sample groups, thus making no claims about the water
use of consumers in general.
Previously Jacobs and Haarhoff (2004b) investigated the
practical application of end-use modelling, but that study was
based on ‘baseline’ input values for end-uses instead of on estimates for end-use model parameter values obtained directly
from end-users, as is the case in this study. Van Zyl et al. (2006)
recently completed a detailed analysis of water consumption
in South Africa, but their work does not provide resolution to
the level of end-uses at individual properties. This is the first
reported work of its kind in South Africa, where the correlation
between end-use-based estimates of demand and metered consumption is investigated.

Methodology
The study includes a comprehensive desk-top review of available literature, design of an appropriate and practical method
for surveying end-uses of demand, experimental set-up with two
study groups and correlation between estimated and metered
water demand for the two study groups. Based on the findings,
various conclusions are drawn and future work is identified.
The methodology applied in this study comprises the following steps, listed chronologically:
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