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Abstract 

This paper analyses water supply and demand situation in the city of Gweru. Gweru City 

Council records provided secondary data on Raw Water Treated (RWT), Treated Water 

Pumped to City (TWPC) and Consumption Estimate (CE). This data measured the variations 

in water supply quantity from the source up to the consumer. Annual population projection 

and World Health Organisation recommended water per capita per day guidelines were 

used to establish the amount of water demanded by the city. Interviews were conducted with 

the city of Gweru informants to ascertain the causes of differences in amounts of water at 

different stages of conveyance and the various strategies being employed to reduce water 

loss. There are apparent and real water losses in the distribution system. Vandalism of pipes, 

bursts and leaks are some of the causes of this water loss. Gweru City’s annual population 

growth is on the rise, yet the city maintains almost the same capacity of water supply. There 

is therefore an imbalance between supplied water and what the city is demanding as water 

supplies have been failing to meet the minimum Basic Water Requirement (BWR). Thus, the 

difference between water supply and demand over the period under review was significant. 

Consequently, the city should embark on public driven water conservation measures that 

optimise the available resources. 

 

Key Words: Water infrastructure, Water demand forecasting, Basic water requirement, 
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Introduction 

The existence of water supply and 

demand imbalance is on the rise in both 

developed and developing nations (Alois, 

2007). Rising population and economic 

growth around the world is driving higher 

water demands for households, farming, 

energy production, and manufacturing 

(Hejazi et al., 2013). To worsen the 

situation, urban populations are doubling 

every 20-30 years, exerting more pressure 

on available water resources (Macy, 

1999). Unfortunately, most developing 

countries such as Zimbabwe still rely on 
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ten-year censuses and scattered interim 

data to project water demand for cities 

(Zimbabwe National Statistics Agency, 

2012). Thus, incomplete data on aspects 

such as population complicates forecast 

and plan resource utilisation and 

conservation (Marambanyika, 2015).  

Domestic water use increase in most 

developed nations is largely a result of a 

combination of population and income 

growth (UNDP, 2006). However, the 

increase in water use in developing 

nations cannot be solely attributed to 

income growth. Cases in Africa exhibit a 

slight deviation from the pattern in 

developed nations concerning income, 

particularly in Sub-Saharan Africa where 

a negative growth in income has led to 

increase in water use to support income 

generating activities and subsistence 

requirements (Hungwe, 2006; Marson and 

Savin, 2015). Cities in developing 

countries tend to have rapidly growing 

populations directly relying on natural 

resources for survival (Narain et al., 

2005).  

As a response to the disproportion 

between the supplied water and what is 

demanded, most countries unfortunately 

depend on traditional water management 

practices of investing in new sources of 

water in order to improve the supply 

situation (Gumbo and van der Zaag, 2002; 

Letsie and Allopi, 2008). However, the 

cost of developing such new water sources 

and supplies is continually increasing 

(Macy, 1999). There are different 

approaches that countries and cities take in 

response to water supply and demand 

imbalances. Some countries or cities focus 

on conservation as opposed to water 

resource development such as large dams 

and inter-basin transfer systems 

(McKenzie, 2014; Williams, 2015). For 

developing countries with limited 

capacity to develop new water sources, 

water conservation is the most reasonable 

way of resolving the challenge. 

Conservation does not only yield viability 

from utilities but brings with it ecological 

benefits. In India, the introduction of new 

water supply sources significantly 

militates against urban water shortages 

(Hejazi et al., 2013). However, this is 

regrettable given that India faces 

increasing population growth, declining 

surface water resources and deteriorating 

ground water quality (Biju et al., 2011). 

South Africa uses an integrated approach 

of combining supply and demand methods 

with considerable success (Rademeyer et 

al., 1997; The Water Wheel, 2015).  

Developing countries place emphasis 

on the implementation of water projects 

through donor support while the operation 

and maintenance of the existing projects 

are often neglected with cost recovery 

comprising only about 30% (Cardone and 

Fonseca, 2003). However, there is a risk in 

developing countries of denying citizens 

their right to water if cost recovery is not 

carefully practised. Water pricing is done 

with little or no relation to the operation 

and maintenance costs of the water utility 

(UNDP, 2006). Such operations are likely 

to prejudice the service provider or the 

user. Contrastingly, the service provider 

might not get full recovery of the cost of 

water production while, interestingly, 

over-pricing might disadvantage the user. 

Nonetheless, maintenance work must be 

taken seriously in reticulation systems in 

order to reduce water loss, especially non-

revenue water, for the benefit of all 

legitimate users (Bogardi et al., 2011). 

The American Water Works Association 

(2012) highlights that there are broad 

types of losses that take place in water 

utilities. These are real and apparent water 

losses. Real water losses are physical 

water loss in the distribution system that 

includes bursts and leaks that eventually 
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translate into production costs. Apparent 

loss occurs due to inaccuracies in data 

handling and unauthorised consumption 

as well as consumed water not paid for. 

Africa is the fastest urbanising 

continent on the planet and the demand for 

water is outstripping supply in most cities 

(Vijayalaksm and Babu, 2015). However, 

several factors account for the imbalance 

in supply and demand.  Lack of adequate 

maintenance of infrastructure and illegal 

connections, physical water losses 

because of leakage and burst pipes, and 

reckless garden irrigation, which results in 

high inefficient water use are some of the 

factors (McKenzie, 2014). Issues of 

equity, efficiency, cost recovery, 

sustainability as well as whether or not 

beneficiaries are willing and able to pay 

for service improvements have been 

raised where water supply projects have 

been constructed (Bakker, 2001). 

Consequently, some cities routinely 

provide water, causing areas of low 

priority to receive water for a few hours on 

alternate days. The factors raised above 

are mainly human in nature. However, 

natural factors such as shortage of water at 

source are some of the causes of water 

supply problems (Nhlanhla, 2009). 

Changes in rainfall patterns and 

rainfall availability in Zimbabwe are not 

statistically significant (Mazvimavi and 

Mugandani 2010). Mugandani et al. 

(2012) note that most places in Zimbabwe 

do not have at source water shortages 

though the conditions vary spatially.  This 

leaves the whole water supply and demand 

discourse within other parameters that 

include capacity of the city to produce 

water, capacity to convey it to users, cost 

recovery and conservation behaviours. 

The municipality, Non-governmental 

organisations and Public private 

partnerships have made several efforts to 

improve Gweru’s water supply capacity. 

Nonetheless, water shortages continue to 

plague the city. There is lack of scientific 

information on the actual gap between 

water supply and demand in Gweru 

although sometimes generically reported.  

Study Area 
The study was conducted in the city of 

Gweru, Zimbabwe. Gweru is the 

country’s fourth largest city. It is located 

at 19°25′S 29°50′E and lies about 285 km 

south of the Capital City, Harare (Figure 

1). The city lies on Zimbabwe’s central 

watershed which stretches from Rusape, 

through Harare to Bulawayo and is located 

at an altitude of about 1 422 m above sea 

level. Gweru has a total population of 158 

233 (Zimbabwe National Statistics 

Agency (Zimstats), 2012). Gweru 

residential areas are classified as low, 

medium and high. High density suburbs 

include Mkoba 1-20, Ascot, Senga, 

Mtapa, and Nehosho. Medium density 

suburbs include Northlea, Southdowns, 

Ivene and Nashville whilst Brakenhurst, 

St Annes’, Kopje, Daylesford, Ridgemond 

and Habern Park constitute some of the 

low density areas. Most of these suburbs 

receive potable water from Gwenhoro 

dam. The other supply dams are 

Whitewaters and Amapongokwe. 

Whitewaters is situated about 13 km along 

Mvuma Road in the north east direction 

from the city. The dam has a capacity of 

33 mega litres. It supplies mainly the 

north-eastern part of the city which 

includes Thornhill Airbase, Harben Park 

and Ridgemont suburbs as well as 

Hwahwa prison and Anderson schools 

outside the city. Main soil types in Gweru 

are black basaltic soils, red loams, sands 

and gravel. The average annual total 

rainfall for the city is 684mm (Vincent and 

Thomas, 1960).
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Figure 1: The location of Gweru in Zimbabwe in relation to other cities  

 

Materials and Methods 

Gweru City Council engineering 

department records provided the 

secondary data on Raw Water Treated 

(RWT), Treated Water Pumped to City 

(TWPC) and Consumed Estimate (CE). 

The records department availed data for 5 

years only, that is, for period 2011 to 

2015. The local authority indicated that 

the 5-year dataset was the only one 

available without missing data. The 

municipality had a challenge with records 

keeping although reasons were not 

provided. Trends in water supply and 

consumption were established using this 

5-year dataset. The annual population data 

for the city was required to obtain the 

annual water supply and demand gap. 

However, Zimbabwe carries out a 

population census after every 10 years, 

which makes it difficult to obtain annual 

population statistics. Therefore, using the 

last official results from the official 

population census carried out in 2012, a 5-

year annual population projection was 

established using the Annual 

Compounding Formula (ZimStats, 2015). 

The same formula, for the year 2011, was 

used while applying negative power to the 

number of years.  

The Annual Compounding formula: 
P (t) = P (0) (1+R)t 

Where: R is the growth rate, t is the 

number of years and P is population 

World Health Organisation (WHO) 

guidelines on recommended per capita per 

day were used to establish the adequacy of 

water supplied to the city. On average 20 
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to 80 litres of water are required for a 

normal person’s use per day (Peter and 

Gleick, 2016; Reeds, 2015). Due to 

economic challenges experienced in 

Gweru, which is nevertheless endowed 

with sufficient water at source (Kusena 

and Beckedahl, 2016), the researcher used 

a Basic Water Requirement (BWR) of 30 

litres per person per day which is slightly 

above the lower end of the range.  

Semi-structured interviews, guided by 

a prepared template, were carried out with 

the City engineer and Finance director. 

The City engineer’s interview sought to 

obtain data on the amount of water 

pumped to the city, demand levels, 

possible causes of water loss and the 

measures available to reduce the losses in 

the supply chain. The Finance director 

provided information on the financial 

implications of the water supply capacity 

situation as the department is in charge of 

water billing in liaison with the 

engineering department. Responses from 

household survey were a source of data on 

sufficiency of water across all residential 

suburbs (low, medium and high density 

represented). Sufficiency of water was 

assessed using per hour water availability 

in households per day as indicated by 

residents. The sample for the survey was 

randomly selected using stratified 

sampling to arrive at a sample of 489 

respondents out of 29 973 housing units 

(Table 1 for the stratified sampling 

protocol for household selection).  Ethical 

clearance for the survey was sought and 

granted and questionnaire instruments 

were accompanied by consent forms.  

 

Table 1: Sampling protocol for household selection 
Classes of 

residential 

areas  

Names and number of suburbs in 

each class 

Number of housing units in 

each selected PSU.  

 

Sample size of households 

(10% of total population in 

each suburb) 

High density 

suburbs 

32 

(Mkoba1,2,3,4.5,6,7,9,10,11,13,1

4,15,16,17,18,19, 20; Senga; 

Mutasa/CliftonPark; Mambo; 

Ascot; Nehosho; Woodlands; 

Mutapa, Garikai, Shamrock; 

Montrose 

6 

(Mkoba 1- 347 

Mkoba 12- 405 

Mkoba 19- 755 

Senga- 1540 

Shamrock-25 

Mutapa 3 and 7- 489 )= 3561 

6 

(Mkoba 1- 35 

Mkoba 12- 41 

Mkoba 19- 76 

Senga- 154 

Shamrock- 3 

Mutapa- 49)= 358 

Medium 

density 

suburbs 

3 (Ivene; Nashville; and 

Northlea) 

1 

(Ivene- 370)=370 

1 

(Ivene- 37)=37 

 

Low density 

suburbs 

14 

(Kopje; Athlone; Clonsilla; 

Harben Park; Dalysford; Windsor 

Park; Ridgemont; Riverside; 

Kingstone Park; Mimosa; City 

center; Lundi Park; 

Southdowns’/Extension; 

Christmas Gift 

3 

(Harben Park- 79 

Southdowns/Extension-737 

Dalysford- 124 

 = 940 

3 

(Harben Park- 8 

Southdowns/Extension- 74 

Dalysford- 12)= 94 

Total  49 4871 489 

Source: Kusena et al. (2016) 

 

Data Analysis 
The required water to maintain 

adequate human health is between 20 

litres to 80 litres per day per person (Peter 

and Gleick, 2016). The lower end of the 

BWR range represents bare minimum for 
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survival only, especially in arid areas 

whilst the upper end reflects an ideal 

situation in all water supply endeavours. 

Therefore, when determining BWR, 

worthy consideration are various 

circumstances that include capacity to 

pump water, climatic conditions, lifestyle 

and the wealth of the population. 

However, for the purposes of this study, 

the researcher used a BWR of 30 litres per 

day, which is slightly above the lower 

limit because of the economic situation of 

the city whilst bearing in mind that the city 

is not located in an arid area. 

Quantitative data were coded and 

analysed using SPSS version 20 at 95% 

confidence interval. Normality testing was 

done using Kolmogrov-Smirnof test. 

Analysis of variances was used to assess 

the changes in volumes of RWT and 

TWPC over five years, that is, from 2011 

to 2015. Kruskal-Wallis was used to 

determine differences in estimated 

consumed water between months in each 

year for the 5-year period since CE was 

not normally distributed. This was meant 

to understand if there were significant 

seasonal differences in domestic water 

consumption.  

Kruskal-Wallis test was also used to 

determine whether there were differences 

in frequency of water supply across 

residential suburbs. Responses were 

measured on an ordinal scale. Post-hoc 

analysis was later done using Mann-

Witney U test to ascertain where 

differences were significant between 

different categories of residential suburbs. 

A parametric test (dependent t-test) was 

used to show statistical difference 

between RWT and TWPC. Wilcoxon 

Signed Rank test was used to determine 

the difference between RWT and CE as 

well as between TWPC and CE. 

Difference in the type of tests was as a 

result of the nature of data and 

distribution. Mann-Whitney U test was 

then used to assess whether there were 

significant differences between the 

annually consumed water and expected 

normal water supply in the city according 

to WHO standards. ANOVA was used to 

test for differences in incomes across the 

suburbs; and Chi square was done to test 

the relationship between level of 

education and incomes.  

 

Results 

Respondents Characteristics 

Four hundred and eleven respondents 

out of 489 completed and returned 

questionnaires. This response rate 

represents more than half of the total 

questionnaires, a percentage that is 

acceptable for analysis and reporting 

(Babbie and Mouton, 2001). Fifty five 

percent of the respondents were females 

and 45% males. Most respondents’ (70%) 

income ranged from USD 101 to USD 

500. These included teachers (26%), 

nurses (9%), security forces (7%), 

secretaries (4%), pensioners (5%) and the 

self-employed (19%). Only 3% of the 

respondents earned more than USD500 

per month. The remaining 27% (111) were 

unemployed. ANOVA results show that 

there were no significant differences (p = 

0.231) in monthly incomes across 

residential suburbs of Gweru. This finding 

reveals a spatial and temporal change in 

incomes from the 2011 situation that had 

a notable number of high income 

households in low density suburbs 

(Madebwe and Madebwe, 2011). This 

situation refutes the assumption that 

disparities in income are based on 

affluence of an area (Robbins, 2004). In 

terms of level of education, 81% of the 

respondents had acquired tertiary 

education. The sample had a relatively 
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high literacy rate. Desai (2012) states that 

literacy reduces economic disparities and 

increases income, but, to the contrary, 

Gweru recorded a high literacy rate 

accompanied by low income that was 

below the Zimbabwe Poverty Datum Line, 

across the residential suburbs. Chi-Square 

test results confirmed that there was no 

association (p = 0.084) between level of 

education and monthly income across 

suburbs. 

 

Variations in Raw Water Treated, Treated Water Pumped to City and Consumed Estimate 

over time 
Table 2: Mean variations in RWT, TWPC and CE (m3) between 2011 and 2015 
 RWT TWPC CE 

2011 1347762.833 1296392.833 1137165.250 

2012 1385774.167 1324128.417 1151712.917 

2013 1317405.000 1247190.417 1129308.333 

2014 1383988.333 1332153.250 1173662.917 

2015 1328366.500 1303538.917 1134287.667 

 

ANOVA results show that there was 

no significant difference (p = 0.577) in the 

amount of RWT in Gweru over the 5 years 

under reviewed. ANOVA test results also 

underscore no significant difference in 

RWT between seasons (p = 0.807). 

Although slight fluctuations are recorded 

in the actual RWT data (Table 2), both 

annual and monthly RWT do not show 

any significant differences over the years. 

ANOVA results indicate that there were 

no significant variations in TWPC 

between months (p = 0.242) and between 

the 5 years reviewed (p = 0.393). Kruskal-

Wallis test results showed no significant 

changes in CE between months (p = 

0.827) and over the 5 year period (p = 

0.765). 

However, t-test results showed a 

significant difference (p = 0.000) between 

RWT and TWPC. The amount of water 

that was being pumped to the city was 

significantly less than the water treated 

over the 5-year period. Wilcoxon Signed 

Ranks test results further showed 

significant differences between RWT and 

CE (p = 0.00) as well as between TWPC 

and CE (p = 0.000).  

Supplied Water against City Population 

over Time 
Mann-Whitney results show 

significant differences (p = 0.001) 

between the amount of water consumed 

per person and expected WHO amount per 

person over all the 5 years under review. 

In terms of average percentage coverage, 

using the 2015 produced water and WHO 

guidelines against the population, the city 

of Gweru still falls short by almost 30% to 

reach the expected WHO standard supply. 
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Table 3: Water Pumped to City against the estimated annual city population and demand 
Year TWPC Consumed 

 Estimate 

Estimate 

 Population 

Expected 

consumption=Demand 

(WHO guidelines) 

2011 1296392.833 1137165.250 156 534 1690567.000 

2012 1324128.417 1151712.917 158 233 1708916.000 

2013 1247190.417 1129308.333 164 887 1780779.000 

2014 1332153.250 1173662.917 168 514 1819951.000 

2015 1303538.917 1134287.667 172 222 1859997.000 

 

Whilst there were no significant changes 

in supplied water, the population of 

Gweru (Table 3) has always been on a 

constant rise. The projected demand also 

shows the effect of population increase on 

water supplies. 

Water Supply Situation in Different 

Residential Suburbs  
Kruskal-Wallis test shows that there is 

a significant difference (p = 0.000) in the 

frequency of water availability between 

low, medium and high density suburbs of 

Gweru. Post-hoc analysis results 

confirmed that the differences are clear 

between all different categories of suburbs 

in the city. Although there were 

differences in frequency of water supply 

as obtained from the household survey, 

there is however no significant difference 

(p = 0.130) in the sufficiency of the 

supplied water as it remains inadequate for 

all the areas. However, percentage 

insufficiency of water was higher in high 

and low density areas (Table 3).  

 

Table 3: Water sufficiency in residential areas 
Residential areas Sufficient (Quantity) Insufficient (Quantity) 

Low Density 14 (22%) 49 (78%) 

Medium Density 18 (69%) 8 (31%) 

High Density 16 (5%) 306 (95%) 

 

Using hourly water availability, the 

average hours that residents received 

water per day was 5 hours although they 

reported low pressure. The situation in 

low density suburbs was bad to the extent 

that some residents were no longer relying 

on municipal water for their day-to-day 

use. The medium density situation was 

relatively better and 69% of the 

respondents were almost content with the 

amount of water received per day. The 

situation was worse in high density areas 

as shown by only 5% of the respondents 

indicating sufficiency of water supply. A 

follow up interview with the City engineer 

indicated that the variations in supply of 

water to different residential areas were 

dependent on the condition of the 

infrastructure and the topography in the 

residential areas. The medium density 

areas (Ivene and Southdowns) are located 

in the low lying areas of the city therefore 

pumping is relatively faster and easier. 

Non-revenue Water and Cost Recovery 

Mechanism 
RWT, TWPC and CE variations show 

that Gweru city council is running water 

production at a loss. TWPC has always 

been significantly less than RWT (Table 

1). 
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Table 4: Percentage losses in distribution network 

 

Results show that there is less water 

loss between RWT and TWPC, compared 

to TWPC and CE (Table 4), although the 

difference is statistically significant (p 

=0.000). However, the percentage losses 

show that Gweru water is mainly lost 

when already pumped to the city during 

transfer to the consumer. The maximum 

non-revenue water recorded for Gweru 

was 18% loss in 2012. An interview 

revealed that the utility then relies on 

consumed estimate for billing purposes in 

order to recover from the water production 

cost.  

Causes of the variations in water supply 

(RWT and TWPC) and consumption 

estimate in Gweru 

Interviews revealed several reasons 

leading to significant differences in RWT 

and CE. Low treated water pumping 

capacity was cited as a cause of the 

variations. Pumping capacity was an issue 

for both treated water to the city and the 

water pumped to consumers. Some areas 

of the city were given as examples of areas 

that suffered water shortages because of 

low pumping power. These areas included 

Mkoba 19, part of Ridgemont and Kopje 

area. The areas are located on high areas 

such that the law of gravity could not work 

to their advantage. Council also recorded 

high water losses because of illegal water 

abstraction taking place along water 

distribution network.  

Financial capacity to respond to leaks 

and bursts was also cited as another reason 

leading to water loss. Water loss (18%) 

increased the gap (30%) between supplied 

water and demand. In some instances, 

municipal vehicles were hardly fuelled. 

Therefore, the response time to leaks and 

bursts was longer. The city authority also 

lamented financial incapacity to repair and 

replace worn-out pipes and pumps. It was 

revealed that the engineering department 

was seriously understaffed to fully 

implement water distribution network 

maintenance exercises. At the time of the 

study, the department had only one 

qualified engineer.  

The local authority also cited 

population growth and slow updates on 

demographic characteristics as another 

factor continuing to widen the gap 

between water supply and demand. Gweru 

is fast growing in terms of both the 

population and housing units that require 

water supply. However, such growth is not 

instantly factored in RWT. For the 5 years 

under review, TWPC showed no 

significant difference whilst the city 

population has been on the rise. That 

inevitably explains a gap between supply 

and demand, which is expected to widen 

further with time. 

 

Discussion 
The averages for RWT, TWPC and 

CE do not show any significant changes 

for the past 5 years in Gweru. This is an 

anomaly because population is 

continuously growing (Table 3.1) yet, in 

terms of RWT, the capacity has not really 

changed for the past 5 years. That is the 

Year Between RWT and 

TWPC 

  Between TWPC 

and CE 

2011 4% 12% 

2012 5% 13% 

2013 5% 9% 

2014 4% 12%  

2015 2% 13% 
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same situation with the amount of TWPC. 

The fact that Gweru City Council is not 

changing the RWT and TWPC highlights 

that there are inherent shortages of water 

in Gweru because the population has not 

been stagnant yet the supplies are not 

changing. However, the supply capacity 

can be maintained, provided the city 

engages in serious and effective water 

conservation and demand management, a 

position supported by Hebertson and Tate 

(2001). On the other hand, demand 

forecasting is important for purposes of 

realising the urgency of resource 

optimisation. 

Capacity to pump treated water to the 

city was cited as one major challenge 

contributing to significant difference 

between RWT and TWPC. This concurs 

with findings from a Gweru study done by 

Matsa (2012). The study revealed that 

Gweru city had low pumping capacity. 

The situation in Gweru is precarious given 

that the water being supplied to the city for 

the past five years has not been changing 

whilst the difference between the amount 

of water produced and sent to the city is 

widening. This portrays a city that is 

losing water in the distribution system. 

Mckenzie (2014) reports that South Africa 

also experiences water losses but the 

municipalities work frantically to reduce 

the loss; sometimes through replacement 

of worn out pipes. Unfortunately, Gweru 

is not doing much to reduce water loss.  

Water loss along the distribution 

network is reported to be caused by 

farmers vandalising pipes for domestic 

and irrigation purposes. This scenario of 

apparent loss is common between 

Gwenhoro Works and along the city pipes. 

Overcoming non-revenue water is a 

process and great challenge that requires a 

proper management investment 

(Williams, 2015). Heavy losses make it 

harder to keep water tariffs at a reasonable 

and affordable level (Frauendorfer, and 

Liemberger, 2010). This might explain 

why most respondents in Gweru were 

disgruntled and unwilling to pay for water 

services (Kusena et al., 2016). The 

challenge presents itself through high 

water charges as local authorities try to 

recover the cost of water production. This 

becomes a liability to the consumer 

considering that funding from the central 

government is dwindling (Mutema, 2012). 

Although maximum water loss in Gweru 

accounts for only 18% of the produced 

water compared to 33% loss in South 

Africa (Bhagwan et al., 2013), failure to 

curb non-revenue water only exacerbates 

the situation of an imbalance between 

supply and demand in Gweru. Actually, 

the case of Gweru mirrors a case of water 

shortages that could be significantly 

reduced by curbing non-revenue water 

considering that the city fails to meet the 

WHO guidelines by 30%. An effort to 

eliminate or at least reduce the 18% water 

loss would go a long way in meeting the 

city water demand. 

Water loss was also a problem even 

between the TWPC and CE. The 

significant variations still show a 

possibility of real losses through leaks and 

bursts. This finding simply implies that 

Gweru City Council is not maintaining the 

reticulation system. In fact, if the amount 

of water loss was to be reduced, 

improvement in service delivery could be 

made for the city. Nonetheless, water 

shortages continue to be experienced. The 

local authority unfortunately focuses on 

recovering production costs through bill 

payment. Sometimes billing can be done 

based on faulty meters (Fanner, 2009). 

Consequently, consumers lose out or the 

utility service provision viability is 

compromised. Cardone and Fonseca 

(2003) argue that developing countries put 

emphasis on the implementation of water 
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projects while the operation and 

maintenance of the existing infrastructure 

suffer neglect. It is under such 

circumstances that the cost of losses is 

externalised to consumers.  

Water conservation mechanisms can 

counter Population growth factor. 

However, residents continue to report 

water shortages. Rademeyer et al. (1997) 

assert that using a variety of WC/WDM 

techniques can lead to significant delays in 

the implementation and development of 

new water sources. The local authority 

currently is not self-sustaining and can 

only change service delivery through 

financial interventions from the central 

government, Non-Governmental 

Organisations (NGOs) or through public 

and private partnerships. However, 

Zimbabwe’s economic situation is not 

ideal for this kind of intervention and local 

authorities need to be innovative enough 

to improve financial capacity and meet the 

demand.  

The fact that there is no significant 

difference in the amount of RWT for the 

past 5 years shows that the city is not 

experiencing shortages of raw water at 

source. This is contrary to some media 

reports of 2013 that reported that the city 

of Gweru dams had run dry (The 

Chronicle 2013). In fact, the city of Gweru 

observes ecological reserves (City of 

Gweru, 2015). In addition, the city is very 

consistent in its supply of water for 

consumption at source. 

An assessment of the water supply 

across residential areas shows that water 

supply is better in medium density suburbs 

because of better pumping capacity and 

the terrain of the areas. However, a 

significant number of respondents across 

residential areas indicated that water was 

not enough. FAO (2006) points out that 

municipalities must always have 

information about existing and potential 

water uses at household level in order to 

devise strategies that best conserve water 

and improve supply. For instance, for the 

purpose of reducing pressure on treated 

water, multiple water systems where 

multiple sources of water are availed for 

multiple uses would be useful 

(Bustamante et al., 2004; Speelman et al., 

2006). 

 

Conclusions and recommendations 
The study assessed the water supply 

and demand gap for the city of Gweru. The 

city of Gweru has maintained production 

of almost the same amount of water for 

five years across all months as was 

statistically proven. The city is stable and 

even observes ecological requirement 

flows in its supply of raw water for 

treatment. However, due to population 

increase, the council is not supplying 

sufficient water to the city. Non-revenue 

water, low pumping capacity, and 

vandalism of pipes, financial incapacity, 

crop irrigation and population increase are 

some of the causes of the gap between 

supplied water and water demanded. In 

terms of non-revenue water, GCC is 

losing already treated and expensive 

water, particularly between TWPC and 

CE phase. However, part of the lost water 

is rationalized among users. Effort to 

recover cost whilst ignoring water loss is 

not sustainable. There is no significant 

difference in sufficiency of water supplied 

especially in low and high density 

suburbs. All residential areas indicated a 

shortage of water. Furthermore, annual 

population growth is rising whilst the 

amount of water supplied is not positively 

responding. The WHO per capita supply 

still lags behind by 30%. Curbing water 

loss in the distribution system can 

significantly lower this percentage. 

The study recommends that the city of 

Gweru invests in reducing non-revenue 
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water in order to increase the amount of 

water that reaches the consumer. GCC 

should have a reliable way of forecasting 

water demand in order to keep in track 

with the growing population on an annual, 

if possible monthly basis rather than 

blindly supplying water without measures 

that correspond with population growth. 

In addition, the city must put in place 

measures such as water conservation and 

demand management to be effective in its 

service delivery. However, 

communicating these measures to users is 

key to sustainable service delivery.  
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