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ABSTRACT 
 
 The paper examined the role of water demand management instruments to achieve domestic water use 
efficiency in Gweru. Household water consumption histories were reconstructed using monthly household water 
consumption records for 2005 to 2010. Background characteristics of household heads were taken into 
consideration when analyzing water consumption patterns. To manage water demand the City uses 
socioeconomic instruments like differential water rate structures, education and reduction in water releases to 
domestic consumers using mechanical devices. These measures are expected to impact domestic water 
consumption patterns by curtailing perceived non essential uses of water. Results show that impact of these 
measures on household water consumption is varied. There is a relationship between income and water 
consumption. Water consumption in high income residential areas is high due to presence of high water 
demanding indoor appliances and outdoor activities. Households in low income residential areas react to water 
price disincentives by restricting consumption to basic needs. To succeed water demand management strategies 
must be supported by robust institutional, legislative and regulatory frameworks for enforcement of the water 
demand management instruments.  
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Introduction 
 
 There is global recognition that unsustainable 
water consumption has long term impact on 
availability. Urban water scarcity continues to 
dominate public, national and international policy 
discourses. One of the targets of the Millenium 
Development goals is to halve the number of people 
without access to water. Central to The African 
Water Vision for 2025, The World Summit on [33] 
and [21] is the need to improve access to water in 

urban areas, ensure efficiency and sustainability 
through demand management [34,32]. 
 In arid and semi arid regions of Southern Africa 
water consumption is 10.1 litres against the 
recommended 50 litres per capita per day [16]. In 
Zimbabwe annual water availability per capita is 1 
483 cubic meters which is less than adequate for 
basic health, hygiene and other competing demands 
[21]. Multiple pressures operate on urban water 
systems as shown in Figure 1. 
 

 

 
 
Fig. 1:  Pressure on Urban Water Systems. (Adapted from Khatri and Vairavamoorthy (2007)). 
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 Climatic variability, erosive land use patterns, 
population increase and rising number of commercial 
and small-holder irrigation schemes have resulted in 
serious hydrological imbalances that exacerbate 
problems of water supply [10,35]. Most cities in Sub-
Saharan Africa experience acute water shortages due 
to additive effects related to lack of efficient, socio-
politically acceptable and transparent management of 
water resources.  
 On account of the multiple demands placed on 
urban water resources there is need to implement 
sustainable water management policies that imbue in 
consumers the imperative to use water efficiently. To 
reorient urban water management towards 
sustainability, priority must be placed on demand 
management in order to strike a balance between 
supply and conservation [3]. Conditions of water 
scarcity require efficient use of water which is a core 
characteristic of water demand management. [26] 
define water demand management as instituting 
strategies to influence demand in order to achieve 
efficient and sustainable use of scarce resources. 
Water demand management is a contending strategy 
to supply management. It places emphasis on water 
use efficiency and is contrary to supply augmentation 
irrespective of demand. By adjusting and limiting 
demand to available resources, water demand 

management saves water without the need for bulk 
water investment. Consumers are persuaded to make 
realistic water demands and use water for desirable 
purposes.  
 Water demand management consists of non 
structural measures [26]. Socio-economic and legal 
water demand management instruments to change 
behavior of consumers and to improve water use 
efficiency include quota setting, licencing, tradable 
water rights, user charges, penalties and subsidies, 
education and training. Water use efficiency reduces 
intentional or unintentional water loss without 
reduction in benefits. 
 
Study Area: 
 
 Gweru lies within the Savanna Agro- Ecological 
Region II with rainfall averaging 700 mm distributed 
over 5 months of the year. The city’s main water 
supply is from Whitewaters (1947), Gwenoro (1960), 
Amapongokwe (1984) and Ngamo (1985) dams. 
(Figures in brackets specify year when the dam was 
built). The total water holding capacity of the four 
dams is 32 000 000 cubic metres [13]. The rainfall 
season stretches from  mid November to mid-April. 
The rainfall pattern for Gweru is shown in figure 2. 

 

 
Fig. 1.2: Gweru Annual Rainfall 1999 -2009. 
Source: [21]. 
 
 Average annual rainfall is variable with some 
years receiving less than normal rainfall. During the 
dry season which peaks in September and October 
dam water levels sometimes fall to 20 percent of 
capacity due to high rates of evapo-transpiration and 
little or no inflows [7,8].  
 Gweru’s residential morphology is an admixture 
of varied income groups with dominance of medium 
to high income residential areas north and south of 
the Central Business District as shown in figure 2. 
Water supply in many areas is intermittent 
aggravated in the eastern areas by high elevation 
above the supply centres, ageing transmission and 
distribution supply system, power outages and 
consumption at levels higher than demand design.   
 
 

Purpose of the Research: 
 
 Water scarcity in urban areas in developing 
countries is a chronic problem which impacts on 
socio-economic development. While daily per capita 
water consumption varies globally empirical findings 
show that it is lowest in developing countries [29]. 
Water management in African cities is a complex 
and dynamic process mediated by a plethora of 
interlocking factors such as inadequate supply, poor 
quality water, distribution inefficiency, water use 
inefficiency and inequality of access by 
socioeconomic class. Consumer beliefs, attitudes, 
social principles, income and water accessibility 
compound the problem [32]. The majority of 
consumers regard water resources as infinite. 
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Fig. 2: Gweru Residential Areas. 
Source: [14]. 
 
 Gweru faces water demand growth. There are 
several emergent and nascent housing development 
projects with no corresponding change in supply 
systems.  The existent model of water management 
undermines sustainable consumption. Water demand 
management has received inadequate attention as a 
viable alternative to the problem of water scarcity. 
Concomitantly pressure on water resources continues 
to grow making it imperative to redress the situation 
by instituting practical and efficient water practices. 
Water allocation inefficiency resultantly imposes 
losses on others. There are several households who 
depend on communal and private water sources. In 
2010 Care International drilled 20 boreholes each 40 
metres deep in low income high population density 
residential areas to service communal gardens for 
households percieved to be food insecure. Average 
water yield per borehole is estimated at between 8-20 
m3 per hour [36]. These boreholes are now inadvertly 
used as the main source of water for households in 
these areas. Environmental stress associated with 
climate change makes it urgently imperative to adopt 
water demand management. For resource poor cities 
water demand management can fore-stall 
construction of new or additional sources without 
undermining per capita supply.  

 
Objectives: 
 
 This study seeks to: 
 
 examine the water demand management policy 

in Gweru . 
 assess effectiveness of water demand 

management in Gweru. 
 analyze domestic water consumers’ 

responsiveness to socioeconomic demand 
management instruments. 

 outline how water demand management policy 
can achieve water use efficiency. 

 
The Sample: 
 
 Using Gweru City Council household water 
consumption accounts a stratified random sampling 
procedure was used to obtain the list of potential 
survey respondents from both the low income and 
high income residential areas. The sample was drawn 
from the three administrative areas of the city to 
ensure that different parts of the city were 
represented [17]. For each administrative area, the 
number and names of survey respondents was 
determined by proportionate population 
representation subject to availability of water 
consumption records for the selected households for 
the years 2005 through to 2010. Additional selection 
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criterion was that houses be owner occupied and that 
households should not have moved residence during 
2005-2010. On the basis of the above criteria 86 
metered households were selected. 
 
Data Collection: 
 
 Household water consumption histories were 
reconstructed using information obtained from 
archival research based on household water 
consumption accounts. Questionnaires containing 
closed questions were administered to household 
heads to canvass information on education level of 
household head, socioeconomic status, size of 
residence and duration of stay at residence to 
facilitate sample selection. 
 
Results and Discussion 
 
 The dependent variable is monthly water 
consumption proxying for household water use

efficiency. Explanatory variables are the period 
variable (year), household income and education of 
household head. 
 
Socio-Economic Water Demand Management 
Strategies Used in Gweru: 
 
 A vigorous water conservation campaign was 
undertaken by the Gweru City Water Department 
when water restriction measures were introduced in 
order to gain sociopolitical acceptance of the water 
demand management strategies. Unfortunately 
demand for water continues to outpace supply. Water 
demand management strategies in the city are 
predominantly based on water rate structures, 
education and reduction in water releases to domestic 
consumers. These measures are expected to impact 
the distribution system in a manner such that 
perceived non essential uses of water for outdoor 
leisure activities are curtailed. Socio-economic 
components of the demand management strategy for 
Gweru are shown in table1. 
 

Table1: Socio-economic components of the demand management strategy for Gweru. 
Type of Strategy Description Temporal Span 

Social  
a) Water conservation messages on bills and bill 
payment till points. 
b) Education campaigns 

Monthly Episodic but intense during the dry 
season and drought periods 

Regulatory 
Permanent water restrictions. Reduced flows through 
mechanical devices that restrict flow of water and 
placing restrictions on water use. 

Permanent but with seasonal adjustments 

Economic 

Rising block tariffs for water pricing meant to reward 
water conservation. First 21-30m3 are charged at 
US$0.21 
Next 31-50m3 are charged at$ US0.28 
Next 51-100 m3 are charged at US$0.35 and >100 
m3are charged at US$0.42 

Permanent 

 
 Households are billed on the basis of a multi-tier 
tariff pricing system based on total volume of water 
consumed for all households with individual metered 
connections. Each household irrespective of size, 
residential land area or socio-economic status is 
allocated 700 litres of water per day or 20 m3 of 
water per month at $US0.14 per cubic metre. Excess 
consumption above 20 cubic metres attracts 
additional tariffs as shown in Table 1 [14]. Use of 
socioeconomic water demand management 
instruments has however not yielded homogenous 
responses among domestic water consumers.  It is 
against this background that this research was 

undertaken to explore the role of water demand 
management instruments in achieving domestic 
water use efficiency.  
 
Household water consumption pattern (2005-2010): 
 
 Table 2 shows trends in average monthly 
household water consumption patterns between 2005 
and 2010.  The rationale for doing trend analysis is to 
assess domestic water consumption levels and 
(non)conformity to calls for water use efficiency by 
not exceeding the monthly household quota of 20m3. 

 
Table 2: Percent of households by average monthly water consumption per year. 

Water consumption units 2005 2006 2007  2008 2009 2010 
Did not exceed quota  30.2 55.8 51.2 46.5 70.9 57.1 
Exceeded quota  69.8 44.2 48.8 53.5 29.1 42.9 
Total Households 100 100 100 100 100 100 

 
 Water consumption above the stipulated 
monthly quota attracts steeper tariffs per each unit of 
water consumed. The assumption is that water price 
disincentives lead to lower consumption [27]. 
Household water consumption pattern is variable by 
year. A worrying factor is that a large number of 

households (a third to half) exceeded average 
monthly water quotas notably in 2005 when 69.8% 
of households exceeded monthly quotas. In 2009 
(70.9%) of households did not exceed allocated 
monthly water quotas.  This can be explained by 
social, political and economic realities. Dollarization 
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of the economy which necessitated a corresponding 
adjustment in the water rate structure may have 

reined in household water consumption during a 
period of transition from one currency to another. 

 
Table 3: Household Average monthly water consumption by socio-economic status of residential area.  

Year Low income Households High income Households 
 Not exceeding water quota Exceeding water quota Not exceeding water quota Exceeding water quota 

2005 65.0 35 30.3 69.7 
2010 80.8 19.2 43.5 56.5 

 
 Income is a proxy for affluence. High levels of 
income may presuppose an increase in living 
standards. Results show a relationship between 
domestic water consumption and income [5,25]. 
Over half of high income households exceeded 
monthly water quotas.  In these households treated 
water is misallocated and used for watering lawns 
and gardens, filling swimming pools and for 
ancillary high water demanding outdoor purposes 
[6]. Large residential land allotments result in large 
quantities of water being wasted (Arbues et al., 
2003). Using treated water for these purposes is 
exceedingly wasteful mindful of the fact that in the 
same town some households go for months without 
potable water. Indoors, the presence of high water 
consuming appliances such as washing machines, 
dishwashers, showers etc. accentuates water losses. 
Maintaining lush gardens rather than xeri-scaping is 
perceived as an indicator of social class [9]. Paying 
more per unit of water for exceeding the allocated 
water quota is not sufficiently punitive to induce 
behavior change and revoke entrenched attitudes. 
This is aggravated by the fact that water does not 
behave like an economic good [26]. High income 

households are unlikely to reduce wasteful water 
consumption by volition except most probably by 
default in the wet season [24]. 
 There is greater compliance with water quotas 
among low income households (60-80%) for whom 
water is used to satisfy basic needs. For most such 
uses there is no alternative. A high rate of 
compliance 65 percent of households in 2005 and 
80.8 percent of households in 2010 was observed 
among low income earners. The reason is that they 
could not afford the additional surcharges for excess 
water consumption. Punitive water tariffs squeeze 
budgets for low income households making them 
more amenable to using water more efficiently. 
 
Impact of Education on Household Water use 
Efficiency: 
 
 On account of episodic water conservation 
campaigns that the City Water Department launched 
in the interval period we investigated the impact that 
level of education of the head of household may have 
on household water consumption patterns. Results 
are shown in Table 4. 

 
Table 4: Household Average monthly water consumption by education level of head of household. 

Year Household head with up to Primary education Household head with Secondary education and above 
 Not exceeding water quota Exceeding water quota Not exceeding water quota Exceeding water quota 

2005 65.6 34.4 40 60 
2010 81.3 18.7 34.1 65.9 

  
 In both 2005 and 2010 the greatest number of 
households who did not exceed their water quotas, 
(65%) and (81.3%) respectively had households 
heads with primary education or below. Household 
heads with primary education and below demonstrate 
consistently greater potential to save water and use it 
more efficiently. For this sub-population water 
conservation education messages and water price 
disincentives seem to induce desirable water saving 
behavior. 
 Higher education presupposes a higher 
knowledge threshold of environmental consciousness 
and awareness [30,31]. Education can be used as 
proxy for type of employment and consequently 
household income and socio-economic status. 
Households with secondary education and above 
consume water lavishly because water tariff 
disincentives while perceived as an irritant they are 
not sufficiently large enough to encourage water 
savings or influence purposes for which water is used 
or to restrict its use.  
 

Conclusion: 
 
 The paper examined the role of water demand 
management instruments in achieving domestic 
water use efficiency in Gweru.  Evaluating domestic 
water consumption is critical to understanding the 
determinants of water demand because water 
resources management and efficient use of domestic 
water are essential for sustainable development. The 
domestic water sector has unharnessed potential for 
saving water. In Gweru like in other towns in the 
country unsustainable domestic water use has 
reached a tipping point where consumption is already 
higher than the demand design used in the 
distribution systems. Financial constraints make 
increased supply oriented approaches unviable for 
the city. Reliance on structural supply solutions 
results in overcapitalization, over exploitation and 
depletion of fresh water reserves in order to fill the 
gap between supply and demand. Water demand 
management by contrast promotes efficient use of 
water by placing priority on provision of basic water 
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needs that must be met and not on variable demands. 
Water demand management goals can also be met 
through a combination of structural and non-
structural approaches [3]. 
 The City’s Water Department uses 
socioeconomic instruments to control household 
water demand. Such measures have produced mixed 
results. Wasteful consumption patterns arise from the 
false belief that water resources are infinite. Penalties 
for exceeding monthly water quotas have not 
deterred high income households from lavish use of 
water. Targeted and aggressive education campaigns 
must be used to change consumer behavior in order 
to develop new ethics and practices that respect and 
value water. There is also need to create rigorous 
institutional, legislative and regulatory frameworks 
for enforcement of the water demand management 
instruments. A combination of end use efficiency, 
system efficiency, storage innovations and reuse 
strategies are needed to reduce water demand. 
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