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Influence of household demographic and socio-economic factors on water
demand in Ngamiland District, Botswana

Manga Motho, Oluwatoyin D. Kolawole, Moseki R. Motsholapheko and Patricia K Mogomotsi

University of Botswana, Okavango Research Institute, Maun, Botswana

ABSTRACT

Water is one of the most important natural resources without which humans cannot survive.
Although efforts have been geared toward ensuring an adequate water supply, potable water
shortages continue to persist. This paper, therefore, analyses water demand at a local scale to
enhance policymakers’ ability to make informed decisions on water demand management. The
paper specifically probes the influence of demographic and socio-economic factors on house-
hold water demand in Ngamiland District of Botswana. Informed by neo-classical economic
theory of supply and demand, a cross-sectional survey of 497 households was undertaken in
Maun and Gumare villages. Household survey data collection was done using interview
schedules and key informant interviews. The results revealed that gender showed a positive
association with household’s monthly water demand, (X* = 14.961; p < 0.05). The result of
Spearman’s rank correlation test showed that household income and household size were the
significant determinants of water demand. Household size was found to be the most variable
influencing demand at a significant but moderate positive correlation with monthly water
demand, r, = 0.422 and p < 0.05. The paper argues that policymakers might take into
consideration the socio-economic parameters, which have a significant influence on water
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use and demand to implement proper demand management strategies.

Introduction

Freshwater is a vital resource in sustaining humanity,
functioning of the ecosystems, and supporting eco-
nomic development (Connor, 2015; Salam, 2020).
Developing countries face notable challenges in mana-
ging increasing water demand due to industrialization,
population growth, urbanization, and climate change
(Gleick et al., 2002; Kenway et al., 2015; Kusangaya,
Warburton, Van Garderen, & Jewitt, 2014; Zhang
et al., 2021). The growing water demand has led gov-
ernments and private water utilities to implement
Integrated Water Resource Management (IWRM)
through which demand-side options are employed in
combination with supply solutions to address water
shortages (Inman & Jeffrey, 2006; Mersha, Masih, De
Fraiture, Wenninger, & Alamirew, 2018).

The Sustainable Development Goals (SDGs) aimed
at being fully achieved by 2030 comprise 17 SDGs and
169 targets. Specifically, SDG 6, which aims to “ensure
availability and sustainable management of water and
sanitation for all,” calls for clean water and sanitation
for all people (United Nations-Water, 2018). Despite
efforts to lessen demand and improve access to water,
784 million people around the world are without
access to clean water (World Water Day, 2021). Sub-
Saharan Africa’s population is estimated to increase

from 1.1 billion in 2020 to 2.1 billion in 2050 (Kaneda,
Falk, & Patierno, 2021). The rapid population increase

will exacerbate domestic water demand.
Botswana is equally faced with increased water

demand due to population growth. With its current
annual growth rate of 1.94%, Botswana’s population
has increased from 650 832 people in 1968 to almost
2.4 million in 2021 (World Population Review, 2021).
In addition to population growth, the country’s
mining, agricultural and tourism sectors contribute
to high water demand (Botswana National Water
Master Plan Review, 2006; Molokwane, 2018). As the
pressure for water demand and supply increases, the
recognition of factors influencing household water
demand attracts more attention as this might assist
policymakers in formulating and implementing poli-
cies that aim at addressing the imbalance between
water demand and supply. Several studies on water
resources management and other water-related issues
have been conducted in Ngamiland District and sur-
rounding areas (Mogomotsi, Mogomotsi, & Mosepele,
2020; Murray-Hudson, Wolski, & Ringrose, 2006;
Setlhogile & Harvey, 2015; Swatuk & Motsholapheko,
2008). However, there is a dearth of understanding of
research on the influence of household-related factors
on residential water demand in Ngamiland District,
Botswana. This paper, therefore, seeks to determine
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the influence of demographic and socio-economic
factors on household water demand in Ngamiland
District, Botswana.

Theoretical framework

This paper is premised on the neo-classical economic
theory of supply and demand as envisaged by Alfred
Marshall in 1890. The key tenet of the supply and
demand theory is on the effects of perception of the
usefulness of products on market forces, that is, supply
and demand. On the one hand, Marshall’s (1892)
opines that at high prices, producers tend to supply
more with a decrease in consumers’ demand. On the
other hand, low prices lead to an increase in consu-
mers’ demand thus, producers reduce supply. Based
on Marshall (1892) the theory has five assumptions.
The first assumption talks about choices on economic
issues having always have made rationally, based on
complete information about a product or service;
the second one alludes to consumers comparing
goods and making a final decision based on the per-
ceived utility. The third imagines a consumer who
capitalizes on the satisfaction using the product,
whereas the producer aims at maximizing profits, the
market equilibrium is attained when both the custo-
mer and producers achieve their respective goals of
consumer satisfaction and profit maximization (Dutt,
2006; Gowdy, 2020; Kaufman, 2007; List, 2004).

In the context of this paper and all things being
equal, water demand decreases when suppliers
increase the price. Water customers in response
reduce water use and change unnecessary water use
behaviors. At lower prices of water, people tend to buy
and use water in large quantities, but there is a limit on
how much water anybody can use. The world popula-
tion and standard of living continue to increase, as
a result, this may lead to water shortages to meet
various purposes. Therefore, charging prices that
reduce consumption assist in water resource sustain-
ability, and upholds the Principle 4 that water is an
economic good as stated in the Dublin Principles.

Residential water involves both indoor and outdoor
water uses (Daw, Ali, & Toriman, 2021; Wentz &
Gober, 2007). Two principal categories of variables
that influence demand are utility-controlled, and non-
utility controlled (environmental) variables (Daw
et al., 2021; Gegax, McGuckin, & Michelsen, 1998).
Utility-controlled variables comprise water price, rate
structures, conservation programs, such as water
restrictions and public education (Gonzilez-Gémez
& Garcia-Rubio, 2018). Non-utility-controlled vari-
ables involve climate factors (rainfall and tempera-
ture), socio-economic (household income and size,
dwelling type of households, home technologies, and
other factors), and demographic factors (age, gender,
etc.) (Abu-Bakar, Williams, & Hallett, 2021; Kenney,
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Goemans, Klein, Lowrey, & Reidy, 2008; Willis,
Stewart, Panuwatwanich, Williams, & Hollingsworth,
2011). This study narrowly focuses on the non-utility-
controlled factors comprising demographic and socio-
economic factors of residential water demand.

Methodology
Description of the study area

The study was conducted in Ngamiland District,
which is situated in the north-western part of
Botswana (Figure 1). The district covers an area of
109, 130 km? and has a population of 158, 104
(Statistics Botswana, 2014). Ngamiland District is
under the administration of the North-West District
Council. It is divided into two sub-district authorities,
Maun sub-District Authority and Okavango sub-
District Authority, administered from Maun and
Gumare, respectively. Maun village is the district
headquarters and has a population of 58, 877
(Statistics Botswana, 2014). Tourism and livestock
rearing are some of the main sectors in the district
(Motsholapheko, Kgathi, & Vanderpost, 2011;
Motsholapheko & Ngwenya, 2020). The Okavango
River and its ecosystem resources are vital sources of
livelihood for local people (Kgathi et al., 2006;
Motsholapheko & Ngwenya, 2020). People in
Ngamiland District also rely on both aquatic and
terrestrial resources for transportation, fishing, handi-
craft materials, reeds, employment, etc. (Kgomotso &
Swatuk, 2006). The study focuses on Maun in the
southern (distal) part of the Okavango Delta and
Gumare in the north-western part (Figure 1). Both
villages were selected as study sites because they are
among the areas experiencing high water demand in
the country.

Study design

This paper adopted the cross-sectional design and
mixed-method approaches. The cross-sectional
design provides a snapshot of the scenarios and
characteristics associated with the population
being studied at a specific point in time (Levin,
2006; Spector, 2019). A mixed-method approach
overcomes the limitations of the single-method
approach and provides more comprehensive and
stronger results (Spector, 2019). Based on Punch
(2014) mixed-method approach is a combination
of qualitative and quantitative and it provides
a more understanding of the research problem.
The quantitative approach entails the collection of
close-ended data that can be analyzed statistically
(Creswell, Klassen, Plano Clark, & Smith, 2011;
Spector, 2019). Therefore, in this paper quantitative
data were collected using a household interview
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Figure 1. Map showing the study sites (Source: Okavango Research Institute, University of Botswana).

schedule structured to draw links between the
dependent and independent variables comprising
the household’s monthly water demand and demo-
graphic and socio-economic variables, respectively.
In Creswell (2009) opinion a qualitative approach is
the collection of open-ended data that focus on
realities that are interpreted by the researcher
(Creswell, 2009; Guest, Namey, & Chen, 2020).
Hence, qualitative data were collected using house-
hold interview schedules and key informant inter-
view guides, which were designed to explore the
subject matter. The use of a qualitative research

approach helps to understand the reasons and
values that influence people’s perceptions about
water use and everyday activities (Kolawole, 2010).

Sampling and sample size

This paper used both probability and non-probability
sampling techniques. A multistage sampling proce-
dure was used to select respondents in the study.
Firstly, Ngamiland District was purposively selected
because it is one of the areas affected by high water
demand in Botswana (Botswana Water Statistics,



2009; Gondo, Kolawole, Mbaiwa, & Motsholapheko,
2020; Kujinga, Vanderpost, Mmopelwa, & Wolski,
2014; Moffat, Motlaleng, & Thukuza, 2011). Maun
and Gumare were selected because they are the
major villages in the district and the most affected by
water demand. Sample size was determined at
a confidence level of 95% and a margin of error of
plus/minus five (*5).

A total sample of 497 households comprising 262
and 235 households for Maun and Gumare, respec-
tively, was derived. A list of 26 wards in Maun and 7
wards in Gumare was obtained from the administra-
tion authorities of both settlements. The wards were
stratified into two categories, namely, serviced land
mainly constituting government and parastatal staff
housing and non-serviced land, which comprised pri-
vate housing. Notably, there are water supply, sewage
lines, and storm water drainage systems in areas desig-
nated as ‘serviced land’, while such infrastructures are
lacking in non-serviced land.

While three of the 26 wards are situated in serviced
lands, 23 of them are in the non-serviced area. Gumare
has a total of seven wards. While three of the wards are
in the serviced area, four of them are located in the non-
serviced area. One ward was randomly selected from
the serviced wards in both settlements. Non-serviced
wards were further stratified into three categories of
‘small,” ‘medium,” and ‘large’ based on the land coverage
and population of the wards. One ward was selected
randomly from each category using a research rando-
mizer giving a total of three non-serviced wards selected
in each of the two villages. In all, four wards were
selected for sampling in each village. A household list-
ing was conducted in the study areas and households
interviewed were randomly selected. A sampling of
households was done proportional to the number of
households in each ward.

Data collection

The survey was conducted with an aim to obtain
exclusive data on the household attributes, such as
demographic variables (gender, age, education level,
etc.) and socio-economic variables (employment sta-
tus, household income, household size, household
ownership, etc.), which influence water demand.
Information on the household’s monthly water
demand (which was measured as the total quantity of
monthly water consumption by the household) was
also collected. A detailed household interview sche-
dule and the key informant interview guide were pre-
pared in both English and Setswana languages. The
target respondents were the household heads or adults
above 18 years of age who were familiar with house-
hold water practices.
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The study ascribed 20 liters of water as the standard
measurement of household water consumption per
individual household member per day. The use of
meters was not considered for this study because
some of the meters were inefficient and some of the
respondents did not know how to read meters nor
calculate monthly bills from the data extracted from
their meters. A household with water system connec-
tions from piped water networks was the selection
criterion used to interview households. Households
using sources other than the piped network as their
main source of water were excluded from the sample.
A household interview schedule was administered in
497 randomly selected households from January to
February 2020. A total of 497 households were, there-
fore, interviewed.

Data analysis

Descriptive statistics (such as frequency, percentage,
mean, and standard deviation) were used to summar-
ize the data. The normality test was undertaken using
the Shapiro-Wilk test and it indicated that the data
was not normally distributed. Therefore, non-
parametric statistical tools (such as the Chi-square
test of independence and Spearman’s correlation
test) were used to test the associations and relation-
ships between independent variables (demographics
and socioeconomics), and dependent variable
Y (households’ monthly water demand). During the
statistical data analysis, outliers were dealt with using
the square root transformations. This was done to
normalize skewed distribution of the data.

Results and discussion

Demographic attributes of respondents and water
demand

Most of the household heads (75.7%) were females
(Table 1). The results are supported by the Statistics
Botswana (2014), which estimates 92.3 males per 100

Table 1. Gender and age group of the respondents (n = 497).

Variable Frequency %
Gender

Male 121 243
Female 376 75.7
Total 497 100
Age group

Less than 29 104 20.9
30-40 183 36.8
41-51 94 189
52-62 63 12.7
63 and above 53 10.6
Total 497 100

Notes: Mean age = 41.6 years, Median = 38 years, Standard
Deviation = 14.6
Source: Field survey, 2020
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Figure 2. Gender of the respondents and households’ monthly water demand.

females countrywide. Sex ratios of Ngamiland East
and Ngamiland West were also estimated at 88.8 and
80.2 males per 100 females, respectively (Statistics
Botswana, 2014).

Figure 2 shows the percentage distribution of gen-
der and households’ monthly water demand. Results
revealed that most of the females (60%) used between
1001 and 4000 liters of water per month. In contrast,
16.5% of the males used the same quantities within the
same period. Also, 9.3% of the females and 2.6% of the
males stated that they used 4001 liters and above per
month. Overall, the results revealed that females used
more water as compared to their male counterparts.
This is probably because females carry out most of the
household water-related activities as they are the care-
takers or homemakers. Pearson Chi-Square (X?) test
of independence was used to determine the associa-
tion between the households’ monthly water demand
and gender of the household head. Results revealed
that there is a significant association between the gen-
der of the respondents and households’ monthly water
demand (X? = 14.961; p < 0.05). This result buttresses
previous studies, which have shown that the gender
has a significant association with household water
demand (Fielding, Russell, Spinks, & Mankad, 2012;
Jordan-Cuebas et al., 2018; Joshi, 2020; Makki, Abd-El
-Khalick, & BouJaoude, 2003; van Koppen, 2001). For
example, a study by Makki et al. (2003) showed that
females are likely to take long baths compared to males
because they tend to consume more water than their
male counterparts as they are responsible for carrying

Percentages (%)
- = DN W
S a S & S

W

o, |1

Less than 1000 1001-4000

out most household water-related chores. Similarly,
Weng and Nitivattananon (2007) observed that
Malaysian women are the main water managers in
homes, having a great influence on water conservation
strategies.

Results of the study also indicated that the average
age of the household heads was 41.6 years
(SD = +14.5) (Table 1). Results indicated that 32.6%
of the respondents aged 30-40 years. This analysis
showed that most of the household heads were still
youths. Only a few (13.1%) of the household heads
aged 63 years and above. Figure 3 shows the distribu-
tion of respondents’ age group and households’
monthly water demand. The results showed that
3.4% of those who demanded less than 1000 liters
were less than 29 years. Almost 30% of the respon-
dents demanded between 1001 and 4000 liters of water
aged between 30 and 39 years. However, results sug-
gested that most household heads were aged between
30 and 39 years demanded more water than any other
age group (Figure 3). Results showed that most of the
households (76.5%) demanded between 1000 and
4000 liters of water per month.

A Spearman’s correlation test was performed to
analyze the relationship between households’ monthly
water demand and a household heads’ age groupings.
Although previous studies showed that age had
a significant relationship with water demand (Abu-
Bakar et al., 2021; Dale et al., 2009; Kenney et al.,
2008), the test revealed that there was a very weak
but positive relationship between the age groups and

® Less than 29 years
30-39 years
40-49 years
50-59 years

60 years and above

|
4001 and above

Households' monthly water demand (Litres)

Figure 3. Age of the respondents and households’ monthly water demand.



Table 2a. Socio-economic attributes of the respondents
(n = 497).

Variable Frequency %

Education level

None 44 8.9
Non-formal 1 22
Primary 88 17.7
Secondary 219 441
Tertiary 135 27.2
Total 497 100
Employment status

Formally employed 195 39.2
Self-employed 57 11.5
Unemployed 245 493
Total 497 100
Income level

Less P3000 77 30.5
3001-4000 18 7.1

4001-5000 18 7.1

5001 and above 99 393
Did not disclose their salaries 40 15.9
Total 252 100

Notes: Mean = 2347.70, Standard Deviation = 4758.9
Source: Field survey 2020

households’” monthly water demand (r; = 0.045 and
p > 0.05). For example, findings by Balling, Gober, and
Jones (2008) and Schleich and Hillenbrand (2009)
revealed that although older people are more careful
when using water compared to children who tend to
play with water, the former use more water as com-
pared to other age groups because they spend most of
their time at home. Gondo and Kolawole (2019) also
showed that age influenced rural households’ water
management decisions in the Okavango Delta. The
results of this study differ from other studies’ because
most of the households consisted of respondents who
were between 30 and 39 years (a combination of youth
and adults).

Results indicated that the average number of years
spent in school by household heads was 10 (SD = +
4.8) (Table 2a). The majority (44.1%) of the household
heads had secondary education at Junior Certificate
(JC) or Botswana General Certificate of Secondary
Education (BGCSE) level. The survey results also
show that 27.2% of the respondents had tertiary

Percentage (%)
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education (certificate, diploma, bachelor’s degree,
and master’s degree). While about 18% of the respon-
dents had primary qualifications, 2.2% attended non-
formal education. Nonetheless, 8.9% of them did not
attend any form of education at all. Generally, most
(88.9%) household heads in the study area acquired
formal education. In this study, 27.2% of the respon-
dents in both Maun and Gumare had tertiary educa-
tion qualifications.

Figure 4 presents the relationship between educa-
tion level of the respondents and monthly household
water demand. Results showed that 1.4 and 8.2% of the
households with non-formal the education demanded
less than 1000 liters and 1000-4000 liters, respectively.
Five percent of the respondents with secondary educa-
tion demanded less than 1000 liters, 33.4% demanded
1001-4000 liters and 5.6% demanded 4001 and above
liters. Two percent of the respondents with tertiary
education demanded less than 1000 liters, 22.5%
demanded 1001-4000 liters, and only 2.6% demanded
4001 and more liters of water. Generally, the respon-
dents with secondary education demanded more
quantities of water.

Chi-Square test of independence showed no signifi-
cant association between households’ water demand
and education level of the household heads,
(X? = 10.069; p > 0.05). The result of Spearman’s corre-
lation test indicated that there is a very weak but posi-
tive correlation (r; = 0.032 and p > 0 .05) between
households’ monthly water demand and education
levels of household heads. This result supports that of
Dagnew (2012), which found that education level of
household heads did not have significant effects on
water demand in Northwestern Ethiopia. Similarly,
Salman, Al-Karablieh, and Haddadin (2008) discovered
that the impact of education level on household water
demand is insignificant, although the per capita model
showed a slight decrease as education level improves. In
contrast to these findings, Wolters (2014) reports that
higher education levels correlate with more water
demands. Higher. Moreover, some studies have shown
that higher education level is often associated with

® Non-formal
Primary
Secondary

Tertiary

-
4001 and above

Households' monthly water demand (litres)

Figure 4. Education level of the respondents and households’ monthly water demand.
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improvement in an individual’s lifestyle (Abu-Bakar
et al.,, 2021; Babel, Gupta, & Pradhan, 2007; Nauges &
Whittington, 2010).

Socio-economic characteristics of respondents
and water demand

This subsection presents the socioeconomic attributes
of household heads and their influence on water
demand (Table 2a). The results revealed that
39.2% percent of the household heads had formal
employment. Approximately, 11.5% of them were self-
employed. Most (49.3%) of the household heads were
unemployed. Among household heads who demanded
less than 1000 liters, 5.4% of them were unemployed
while 4.2 and 2% were formally employed and self-
employed, respectively (Figure 5). The majority
(76.5%) of the respondents demanded between 1001
and 4000 liters of water. Chi-Square test revealed that
there was no significant association between employ-
ment status and households” monthly water demand,
(X = 4.656; p > 0.05).

Analysis shows that the average monthly income of
respondents is BWP2, 357.70" (SD = + 4,758.9). About
39.3% of the employed household heads earned
BWP5, 001.00 and above per month (Table 2a). The
large value of the standard deviation may have been
influenced by the large variation between the mini-
mum and maximum monthly income of household
heads. The results of the Spearman’s correlation test
indicated that there is a very weak positive but correla-
tion (r; = 0.096 and p < 0.05) between monthly water
demand and the level of income of the household
heads. This implies that an increase in a household’s
monthly income might engender an increase in the
volume of water demanded by the households because
they are probably able to afford the use of high-income
water-consuming facilities, such as water closets and

40
35
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20
15
10

5
, M

Less than 1000

Percentages (%)

1001-4000

showers. These findings are similar to other past stu-
dies elsewhere (Arbues & Villanua, 2006; Gaudin,
2006; Gondo et al., 2020; Schleich & Hillenbrand,
2009).

Even though eflicient water-consuming facilities
could be purchased, households may still fail to con-
trol their water misuse behaviors (Grafton, Kompas,
To, & Ward, 2009; Murwirapachena, 2021). In con-
trast, low-income households are less likely to pur-
chase efficient facilities but may possess money-saving
habits. A study conducted in Australia by Willis et al.
(2011) found that households with a higher level of
income have a higher water demand compared to
households with low income. Likewise, Balling and
Gober (2007) show that in southern Arizona, a 10%
increase in the average household income results in
a 3% increase in water use.

Household size and water demand

This subsection analyses the relationships between
household size and their influence on water demand
(Table 3 b). The results showed that the average
household size is 5.5 (SD = + 3.8). This is bigger
than Botswana’s average household size of 3.3 persons
per household (Statistics Botswana, 2014). Analysis
indicates that 63% of the households had between 1
and 5 members. While about 26% of them had 6-10
people, 11.3% had 11 members and above (Table 3 b).

As illustrated in Figure 6, 9.9% of the households
comprising 1-5 people used approximately less than
1000 liters of water. Almost half (49.7%) of the house-
holds demanded between 1001 and 4000 liters. The
results, however, suggest that households, which
demanded above 4000 liters of water, had the highest
number of members (11 and above) demanded more
water compared to other household sizes. Generally,
most of the households demanded between 1001 and

® Formally employed
Self-employed
Unemployed

4001 and above

Households' monthly water demand (Litres)

Figure 5. Employment status of the respondents and households’ monthly water demand.

US$ 1 is equivalent to BWP 11.08 as at the time of writing this paper.



Table 3 Socio-economic attributes of the respondents
(n = 497).

Variable Frequency %

Household size

1-5 people 313 63

6-10 people 128 25.8
11 people and above 56 1.3
Total 497 100
Household ownership

Fully owned 340 68.4
Renting-private 50 10.1
Renting-public 107 215
Total 497 100
Total 497 100

Notes: Mean = 5.5, Standard Deviation = 3.8
Source: Field survey, 2020

4000 liters. Nevertheless, a study conducted in
Germany by Schleich and Hillenbrand (2009) found
that household size had a negative impact on per
capita demand of water demand.

Chi-Square results indicate a significant association
between household size and households’ monthly
water demand (X? = 75.465; p < 0.05). The results of
Spearman’s correlation test indicated that there is
a moderate positive and significant correlation
between households’ monthly water demand and dif-
ferent household size groups in Ngamiland District
(rs = 0.422 and p < 0.05). These results suggested
that larger households tend to demand more water as
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compared to smaller size households because they
require large volumes of water for activities, such as
bathing, cooking, laundry, and others. This finding is
supported by Arbués, Villanta, and Barberan (2010)
who indicated that a larger household size implies
higher water consumption. Nonetheless, a study in
the Okavango Delta found that water consumption
was relatively higher in small households than in
large ones (Gondo et al., 2020). This corresponds
with the observation of Sarabia-Sanchez and
Rodriguez-Sanchez (2013) who found that large
household size implies great consumption, though
consumption per capita is not proportional to the
number of people since there are economies of scale
at work.

Household ownership and water demand

The results revealed that the majority (68.4%) of the
respondents owned their personal houses, while
21.5% rented government houses (Table b). The
distribution of households in terms of house own-
ership and households’ monthly water demand are
shown in Figure 7. The results reveal that 6.8% of
the respondents who demanded less than 1000 liters
of water lived in their personal houses, whereas 4%
of those renting private houses demanded the same
liters of water. The findings showed that 76.5% of

m 1-5 people
6-10 people

11 people and above

|
4001 and above

Households' monthly water demand (Litres)

Figure 6. Household size of the respondents and monthly water demand.
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Figure 7. Household ownership of the respondents and monthly water demand.
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the respondents demanded 1001-4000 liters of
water while 51.9% of the respondents in this cate-
gory owned houses, 18.9 percent of them rented
government apartments. Only 5.7% of the house-
hold heads rented private apartments. This implies
that house owners demanded more water as com-
pared to those who lived in rented apartments
(whether private or institutional houses). The results
of Spearman’s correlation test indicated that there is
a negative and no significant correlation between
house ownership and monthly water demand (r;
= 0.422 and p > 0.05) in the two study locations.
This finding, however, contradicts Troy and
Randolph (2006) which indicates that there is
a positive correlation between house ownership
and monthly water demand.

Conclusion

Rooted in the supply and demand theory, the paper
analyzed the influence of demographic and socio-
economic factors on household water demand in
Ngamiland District, Botswana. Results indicated that
about 76% of the respondents were females and that
women used more water compared to their male
counterparts. Although this finding is consistent with
that of other studies as indicated in this paper, it
buttresses the importance of women in water use and
demand. Policies aimed at reducing demand need to
acknowledge the role of women at household level,
and aim to balance between the emphasis on pricing,
and sensitization of households, particularly those
headed women, on the importance of water reuse
and recycling to achieve water use efficiency.

Most household heads (44%) were aged between 30
and 39 years, and the results indicated that this age
group demanded more water than other groups. This
finding differs from other previous studies, and it
shows that youth and adults demand for more water,
therefore there is need for the government to imple-
ment water conservation strategies to curb unneces-
sary use of water.

The results revealed that the average household size
is 5.5 (SD = + 3.8). The results also suggested that
larger households tend to demand more water as
compared to smaller size households. This means
that a large household in Ngamiland District uses
a significant amount of water compared to a small
household. The results suggested that household size
was the most influencing variable on monthly water
demand compared to other independent variables.
Therefore, it is imperative for policymakers to con-
sider the variable when formulating water policy and
devising conservation strategies. More importantly,

results showed that gender, household income, and
household size significantly influenced households’
monthly water demand.

Based on the findings, policymakers need to take
into consideration the socio-economic parameters,
which significantly influence water demand and use
in the study area. As this study shows that water
pricing reduces water consumption, the government
need to promote the implementation of water demand
management strategies comprising rainwater harvest-
ing, wastewater re-use, inter alia to reduce household
water demand. Such strategies could be reinforced to
reduce pressure on water sources. It is also imperative
for the government to work hand in hand with all
relevant stakeholders most especially communities in
devising pragmatic strategies for enhancing water
demand management.
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