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Ahstract

This paper analyzes impacts of water insecunity on men. women and children in Botswana, a middle income and
semi-arid country. The paper contributes to the burgeoning literature on water securnty. Households in different
seftlement categories of Ngamiland Botswana experience water msecurity. Men, women, girls and children
living in water insecurity lifeworlds, play various reles in ensuring household water availability. Women and
girls have the greatest agency im ensuring household water availability by spending considerable time
transporting water containers loaded on their heads and engaging in ramwater harvesting. Water insecurity
negatively affects personal hygiene and gives rise to household interpersonal conflicts. Countries facing water
imsecunty, e.g. Botswana need to promote research that can inform appropriate water policies, legal frameworks,
technologies for water supply and financial mechanisms for enhancing househeld water security.
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1. Intreduction

A global water crisis unfolded in the last century as a result of rapid economic development, population growth,
urbanization and climate change and varability (Bogardi et al., 2012; Hoff, 2009). While developed countries
have been able to put in place measures (1.e.. policies, institutions, financial mechanisms and technologies) that
help to ensure water security (Grey & Sadoff, 2007; UNDP, 2006); almost all developing countries are being
negatively affected by the global water cnsis (Lougheed, 2013). This has led to an imbalance in daily water
availability per capita for citizens of developed countries, for example: 151 Liday for a citizen of the United
States of America (USA); whilst the per capita use for developing countries 15 3 Liday (UNDP. 2006). As a
result, the 1.1 billion of people lacking adequate clean water are from developing countries (Chamberlain, 2008).

Drnking or use of unsafe water kills an estimated 1.6 million children anmually mainly from developing
couniries as a result of waterborne diseases (Lougheed, 2013). In order to reduce the mumber of people who die
due to lack of aceess to clean water, the Millennium Development Goeal (MDG) 7, target 10 aims at halving the
propoertion of people without reliable access to safe dnnking water and basic sanitation by 2015 (UN, 2013).
Access to clean water, in this context, means that the improved source (i.e. household comnection, public
standpipe, borehole, protected dug well, protected spring or rainwater) is less than 1 km away from its place of
use and that it is possible to reliably obtain at least 20 L per member of the household per day (WHO, 2013).
While households in some African countries have improved water sources, they do not always have access to
water from such sources (UN, 2013). This forces such households to resert to using untreated water sources
(Kujinga, Vanderpost, Mmopelwa, & Welski, 2014; Manzungu & Chioreso, 2012a; Manzungu, Mangwanya, &
Dzingirai, 2012). This has been the case even in countries classified as middle income (e.g.. Botswana, South
Africa and Jordan) (UNDP, 2013). In Botswana, statistics suggest that 97% of the population has access to clean
water through improved sources (Jefferies & Kenewondo, 2013). This figure however, only considers the
presence of improved sources and does not consider reliability of water supply. These statistics mask the
confradictory reality associated with access to water as it is in real life (Kgomotso & Swatuk, 2006). It therefore
becomes imperative to understand these realities empincally.



Women, girls and children in developing countries constitute two thirds of the millions of people who currently
struggle on a daily basis to locate and transport water for dnnking. cocking and washing needs (Lougheed, 2013).
In sub-Saharan Africa, e g., women spend 40 billion hours per year collecting water and therefore have less time
to fulfill all their domestic responsibilities, engage in money-making activities, participate in politics or other
public activities, attend school, acquire other skills, or simply rest (UNFPA, 2009). Girls are sometimes kept
home from school to help fetch water, thereby perpetuating the cycle of disempowerment. The high prevalence
of diseases such as malana, HIV and AIDS in Africa, increases the burden on women as they are the ones who
have to fetch water for the sick (Omar, 2010).

This paper analyzes impacts of water insecurity in Botswana, a middle income and semi-arid country. The
analysis focuses on gender 1e. women and girls who physically bear the brunt of water insecunty through
spending prolonged peniods of time fetching water which they carry in containers loaded on their heads. In
addition there are other social dimensions: use of various assets, rainwater harvesting, personal hygiene and the
inter-personal politics of fetching water from neighbour’s standpipes. The paper alse contributes to literature on
water security and hopes to influence the development of policies and strategies which enhance water security by
govermmments of developing countries such as Botswana.

1. Analytical Framework

Gender and other social dimensions of water insecurity expenienced by houssholds in warious settlement
categories of Ngamiland are analysed using the actor-oriented approach (Long, 1988, 1992; Long & van der
Ploeg, 1989b; Long & Van der Ploeg, 1994) and the concept of water security (Cook & Bakker, 2012; Grey &
Sadeff, 2007; GWP, 2000; Lautze & Manthrithilake, 2012; Varosmarty et al., 2010). "Security” here refers to
freedom or protection from serious risks and any threats to human well-bemg (Sorcos, 1994). Water security
thus, entails protection from the nsk of water shortages, waterbome disease due to poor water quality and death.
Water security refers to the availability of, and access to water in sufficient quantity and quality to meet
livelihood needs of all households throughout the year (GWP, 2000). Water insecunty refers to unavailability
and inaccessibility of enough water of good quality fo meet househelds” domestic, preductive and environmental
needs (Webb & Iskandarani, 1998).

The entry point in an actor-coriented analysis, is the social actor which 15 a social and culfural construction
referring to individuals, households, groups and institutions (1.e. govemment ministnes and departments, water
supply institutions and NGOs) performing an action (Magadlela, 2000). In the scenaric of this paper, social
actors are households, and individuals within households, who are negatively affected by water msecunity and
who take active roles in ensuring household water availability. The analysis of gender and associated social
dimensions of household water insecurity, using the actor-oriented approach, facilitates the identification of the
involved actors, their interests, objectives and organising strategies (Magadlela, 2000). A household' refers to a
social institution of two or more people (not necessarily permanent), whose primary feature is co-residence,
eating and pocling of resources together with their mvolvement in the provision of essential resources required
for a living (Beall & Kanji, 1999; Bakodi. 1991; UN, 1976).

The reality of water mnsecunty enters the lifeworld of actors (Long, 1990b). A ‘lifeworld’ refers to how the actors
mm a particular physical, social, polifical and economic context view themselves and their sitnation, their
everyday lives and encompasses how they view the outside world and interpret new inmovations using the
conceptual tools acquired in their own world view (Long, 1990a; Magadlela, 2000). A lifeworld includes: gender
roles, social relations and expectations (in this instance: for women to fetch water for household use).

Where households face water shortages and unavailability, women and men have the agency to take an active
role in ensuring household water availability by going to other sources using various types of household assets.
This is human agency’, which atiributes to the actor's the capacity to process social experience and to devise
ways of coping with life, even under difficult conditions (Long, 1992). Household members may take active
roles in enhancing household water availability during shortages. This paper analyses the agency of men and
women in Ngamiland as they strive to ensure household water availability in the context of water insecurity. It
also identifies limitations to their agency.

Adult men and women and children from the same or different households can adopt heterogeneous strategies
for ensunng household water availability. The concept of heterogeneity helps to analyse the numerous strategies
adopted by men and women within the same or different households and settlements in order to ensure water
availability at the household level (Long & Villarreal, 1994). The responses of actors may differ even when they
are exposed to similar situations, as in the conditions that appear to be relatively homogenous such as those
influenced by water insecurity (Long, 1990a). Responses of the actors will be as a result of the assets, income



and networks they hawve.

In the process of endeavoring to ensure household water secunity, individual actors from different households
can create beneficial networks based on other actor’s assets. For example, negotiating the use of donkey drawn
carts o vehicles used to fetch water. Any network 15 a more or less homogenous set of ties between and among
actors. These networks, are not always honizental or balanced, a network may be asymmetrical, unbalanced and
15 sometimes more like client-patron relations (Tilly, 1993).

3. Marterials and Methods
3.1 Smdy area

The study sites are located in the North-West District (also known as Nzamiland) of Botswana (Figure 1) which
has a population of 158,104 (Central Statistical Office, 2011a). The district 15 under the administration of the
North West District Council (NWDC) which 15 sub-divided into Maun and Okavange sub-district authonties,
administered from Mamm and Gumare respectively. The district’s main administrative center is Maun Village
which has a population of 60,263 (Central Statistical Office, 2011a).

The Okavango Biver is part of a river basin shared by Angola, Botswana and Namibia, and is the main physical
feature 1n the district (Figure 1). This Okavango Fiver in Botswana forms a large, delta-like feature {actually an
alluvial fan) which is a World Heritage site, known as the Okavango Delta (McCarthy & Ellery, 1998).

Tourism and livestock rearing are the main commercial activities in the district (Motshelapheko, Kgathi, &
WVanderpost, 2010). Ngamiland has a poverty rate of 37.6% as opposed to the national rate of 20.7% and 15.3%
of the economically active population is unemployed (African Economie Outleok, 2013; Central Statistical
Office, 2011b, 2011c). The high poverty and unemployment levels in the distnict do not sit well with the
classification of Botswana as an upper middle mcome country (UNDP, 2013). In addition the distnet had an HIV
and AIDS prevalence of 27.3% in 2007 (MFDP, 2007).
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Figure 1. Study sites in Ngamiland District

The study was undertaken in gazetted and ungazetted setflements of Ngamiland (Govemment of Botswana,




2009). Gazetted settlements are formal settlements which receive services such as water supply. roads, schools,
health and pelice. Entitlement te the provision of these services is based on population size, economic potential,
employment generation, natural resources availability such as water for sustaining the settlement (Govemnment
of Botswana, 1998). Three levels make up gazetted settlements, 1e primary, secondary and tertiary centers
(Government of Botswana, 1998).

Primary centers have a minimum population size of 20,000, with a high development potential a sound
mdustrial base to serve as national market centers and high order infrastructure services (Government of
Botswana, 1998). These are subdivided into I, IT and ITI. Primary centers L are cities (e.g. Gaborone) with a
population of at least 100,000, Primary centers II, have a population range of 50,000 — 99999 and primary
centers III, have a population range of 20,000 — 49,999 and are referred to as large Villages: e.g. Maun Village in
Ngamiland.

Secondary centers have a population range of 10,000-19.999 and may have a weak economic base but play a key
role as district or sub-district headgquarters such as Gumare (Govemment of Botswana, 1998).

Tertiary center settlements (sub-divided mto I — IV} have population ranging from 250 — 9999 (Government of
Botswana, 1992). These have the following population ranges:

Tertiary centers I, 5,000 — 9,999,

Tertiary centers IT, 1,000 — 4,999

Tertiary centers ITI, 500 - 999

Tertiary centers IV, 230 — 499,

Ngzamiland does not have any category I terhary centers, only categories IT — IV are found in the district.

Ungazetted settlements are informal with population of less than 230 people. They do not have legal entitlement
to vital social services delivery (Kgomotso & Swatuk, 20068).

3.2 Water Supply Services

The Water Utilities Corporation {WUC), Department of Water Affairs (DWA) and District Couneils (DCs) wera
responsible for domestic water supply in Botswana until the 317 of March 2013. WUC supplied water to urban
centers, DWA to major villages and DCs to small’'medium rural villages (Swatuk & Kgomotso, 2007). This
amangement created poor coordination amengst the institufions invelved (Government of Botswana, 2009).
Under the water sector reforms. which commenced m 2009, WUC supplies and distributes water to all
seftlements in Botswana. The WUC tock over water supply and distribution to all settlements m Ngamiland on
the 1% of April 2013.

1.3 Dafa Collection Methods

Data were collected using qualitative and quantitative methods between Febmary 2012 and March 2014,
Cualitative methods gathered data on meanings, opinions, feelings and perceptions regarding gender and other
social dimensions of water insecurity. These were not experimentally examined or measured in terms of quantity,
amount, mtensity or frequency (Neuman, 2000; Schwandt, 1994). Qualitative methods enabled the researchers to
imteract closely with the actors. ie. households, men, women and children from setflements affected by water
msecurity. The metheds used include key informant interviews, participant observation, unstructured informal
mnterviews and focus group discussions (FGDs). Key informants included village development committes
members, ward councilors, traditional leaders and relevant officials from the WUC, NWDC and DWA. The
FGDs were conducted with ordinary commumity members. Participant observation was done i all the
settlements where one of the researchers spent some time. The researcher resided in Matlapana for three years. a
settlement affected by water shortages. Qualitative data collected ineclude factors behind water msecurity,
household responses to water insecurity, fetching of water by gender during periods of water insecurity, assets
used to fetch water, rainwater harvesting practice, bulk water supply and water conflicts.

Cuantitative data collection was carried out through the use of a stmctured household questionnaire between
May and Angust 2012, This was used to collect information on general household characteristics 1.e. gender and
age of households heads, number of household members and income, household water sources, amount of water

used for a variety of activities and at different times (Le. day, month and year), extent of water insecurity in each
seftlement. how water msecurity impact on men women and children and assets used to fetch water during

petiods of water insecunty.



3.4 Sampling

The study was undertaken in 8 purposively sampled sites. The settlements were purposively sampled for vanous
reasons (Lable 1).

Table 1. Purposively sampled settlements

Settlemant Settlement category Location in relation to Maon  PFeasons for purposive sampling
Village
Mizun Primary center ITT The ooly primary center sefilement in Nzamiland where
Village water insecurity has been experienced by hounseholds for
YEArs.
hiatlapana Tertiary center IT 10 km NE of Maun A setilement where water imsecurify has been experienced

by households for a pumber of years. Purposively sampled
because one of the researchers lived in this sermlement for 3
years undertaking participatory observation.

koga TertiaTy center ITT 315 km KW of Maun Sampled to understand water msecunity im a gazetted
seftlement that gets water supply fom a surface water
treatment plant.

Somelo Tertiary canter I'V 70 km 5W of Maan A pazetted settlement which last received mliable water

supply services in 2009 when its source located almost 40
km was submerged by floods. Groundwater resources in
the setflement are saline and therefore unfit for domestic
e,

Gucha Ungazetied 3120 km MW of Maum A sefflement that has a water supply iransmission line
passing through it but not receiving water supply services.
Households are located further sway fiom perennis] water

SONICES.

Ukusi Ungazettied 370 km KW of Maum A sefflement recemving water supply semices despite its
statns.

Samedapi Ungazetted 15-20 km 5 of Mam Semtlements located close to a perenmial surface water

Xoba Ungazetted source. Simated close to Maun, but do not receive water

supply services becanse of their stafus.

A 30% household sample size in all the seftlements was adopted (see Table 2) using population information
obtained from the Central Statistics Office, WWDC and local village leadership. Households in each settlement
were listed and each (household) was assigned a number and a random number generator selected households for
the survey. Trained enumerators administered questionnaires to household members from the age of 15
Sixty-two percent (62%) of the respondents were women with information on househeld water 1ssues. A total of
354 questionnaires were administered.

Table 2. Sample sizes by settlement

Settlement Semlament category Population size Total number of households Furmber of households
(2011) listed samnpled

Mam Primary Center ITT 4,105 933 295
Matlapana Tertary center IT 1449 E o9
Tkogs Tertary centar ITT 4673 153 46
Somelo Tertiary center IV GO0 41 41
Gucha Ungazstted pic 20 0
Samadipi Ungazattad 285 65 X0
Ukusi Ungazefted 261 &0 19
Zobe Ungazstted 260 4l 0

Total 7,722 1571 554

" This i the population of Bovei and Wenels wards.

Participants for FGDs were randomly picked from male and female headed households from different areas of
each settlement. At least one FGD was held in each study settlement and attended by at least 16 participants.



Eey informants were purposively sampled from DWA, WUC, NWDC and from community leaders such as
councilors, traditicnal chiefs and village development committees.

3.5 Data Analysis

Quantitative data collected through the use of a stmctured household survey questionnaire were analyzed using
the Statistical Package for Social Sciences (SPS5) version 21. Variables which include settlement category,
settlement, household, income and main sources of water and gender were used as independent variables in the
analysis. Kmuskal-Wallis 1-way ANOVA, a non-parametric test was used in the analysis since the data were not
nommally distributed. The test was used to determine differences between attributes of non-parametric variables.
The Pearson’s chi-square test was used to determine association between variables, which include monthly
income and settlement, settlement and type of main water sources, water insecurity and sourcing of unfreated
water, water insecunity and use of different assets, water insecurity and fetching of water by either men or
women, water insecurity and the practice of rainwater harvesting by gender and water insecunty and
inter-personal conflicts over water within households.

Data from FGDs, key informant interviews and participant observation were categorized inte broad themes of
spcio-economic background of households, water sources, household water imsecurity, responses to water
msecurnty by gender and social relationships during times of water insecurity.

4. Results and Analysis
4.1 Socio-Economic Background of Households

Fifty-three percent (33%) of the households across all the study settlements are female headed while 47% are
male headed. The average household size across all the studied settlements is 5.9 as opposed to 4.4 for
Wgamiland District (Central Statistical Office, 2011a). There is no statistical association between gender of
household head and size. Each household uses an average of 69 liters {or 11.6 L per person) of water per day
during periods of water mmsecurity secunity while an average of 230 L (or 36 L per person) is used when it is
readily available.

In terms of monthly household income, there is a statistical association between settlement and income
(Pearson’s chi-square = degrees of freedom = 35, p=0.000), significant at 5% level. Gazetted settlements (e.g.
Maun and Matlapana) households have relatively higher incomes compared te ungazetted settlements which
have lower monthly incomes (Figure 2). However, there is no statistical association between gender of
household head and income.
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The generally low incomes in the district is in stark contrast to the classification of Botswana as an upper middle
mcome country whose per capita income 1s pegged at USD13,102 (UNDP, 2013).

Some of the households possess assets such as vehicles and donkey drawn carts used for fetching water. There
are statistical differences between the various settlements in terms of ownership of light vehicles used for
fetching water (Fmskal-Wallis 1_way ANOVA test = p=0.000, significant at 5% level). Nine percent (9%:) of
the households have access to vehicles from other honseholds. Twenty-six percent (26%) of households across
all the seftlement categories own motor vehicles. In terms of ownership of donkey drawn carts, 16% of
households own these assets while 17% have access to donkey drawn carts owned by other households.

4.2 Government af Botswana s role in Household Water Supply

Botswana has improved water sources coverage for 97% of the population (UNICEF/WHO, 2008). Successive
govemnments of Botswana have pursued policies of planned intervention by installing improved water sources in
gazetted settlements (Long & WVillarreal, 1994). Women and girls at FGDs from gazetted settlements,
emphasized that whenever water supply is available, they do not have to walk longer distances to fetch water.

Eighty-eight percent (88%:) of Ngamiland's gazetted settlement households access water from improved sources
whenever supply 1s available (Figure 2). There is a statistical association between settlement category and type
of main water sources used by households (Pearson’s chi-square = degrees of freedom = 42, p=0.000),
significant at 3% level. Improved water sources in gazetted villages include: public standpipes (23.1%),
standpipes mn yard outside the house (46.8%), standpipes mside the house (10.8%:) and neighbour’s standpipes
(7.2%) (Figure 3). Households accessing water from untreated sources (12%) are mainly from ungazetted
villages.

The Okavango Sub-district Authority supplied water to 20 ungazetted villages (e.g. Ukusi) located along water
transmission lines. Political leadership in the area pressurized the sub-district authority in the 1990s to do so,
since their connection did not invelve nmach financial investments. After the connection of the 20 ungazetted
settlements, more such settlements (e.g. Gucha) mushroomed along water transmission lines anficipating water
supply. This prompted the sub-district authority to stop connecting such setflements for water supply to
discourage their mushrooming. The WUC has continued supplying the 20 ungazetted settlements with water.
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Maintaining the fimctionality of public standpipes is a challenge across all settlement categories (Table 3).

Table 3. State of public standpipes by settlement

Village Numiber of public Functional standpipes Non-functions] public standpipes
standpipes
Tkoza 4 5
aun Boyed 10 1 °
Wenela 3 1 2
Matlapana 10 2 [
Somelo 3 1 2

DWA and NWDC officials accused residents of damaging public standpipes and expect them to be repaired by
their service provider. Maun residents said that the DWA closed down public standpipes as a way of foreing
households to invest in private standpipes. In Febmary 2014, an official of the WUC told a meeting of residents
in Matlapana that the Corporation has plans to install pre-paid public standpipes which do not have taps that are
easily damaged by either people or livestock. Households will be accessing water using pre-paid cards.

4.3 Household Water Insecurity

Water secunty is regarded by households as the presence of improved sources, and availability and accessibility
of good quality water from such sources all the times. Water insecurity is viewed as unavailability of water from
improved sources for 1 hour to years and availability of bad quality water, i.e. discelored, bad smell or with
sediments. Ungazetted settlement households further regard water insecurity as the lack of improved water
supply sources and services in their arsas.

Sixty percent (60%) of the households across all the settlement categories highlighted that between 2005 and
2011 they faced serious episedes of water insecurity. There are no significant statistical differences between
male and female headed households and water shortages expenenced. The simation worsened as 74% of
households across all the settlements faced water shortages 12 months preceding the survey. Thirty-three percent
(33%) of the households had no water supply within the previous 24 hours of the survey and 32% did not have
water supply at the time of the survey.

In March 2011, residents of Maun demonstrated over poor water supply and quality at the DWA offices. During
the demonstration, a petition was presented to the District Commissioner who was requested to pass it on to the
Minister of Minerals, Energy and Water Resources. The petition implored the Minister to intervene as residents
were going for up to a month without water since 2000. No formal communication came back from the Minister
and no improvement in water supply was immediately experienced.

Househeolds (100%) from Matlapana and Somelo last received water supply services in 2009. On the hand,
households in Maun could ge for a menth without water supply. All (100%) of households from Gucha,
Samedupi and Xobe said that they have always lived in a lifeworld of water insecurity since they use untreated
water for domestic purposes. They share their water sources with domestic and wild animals that pollute the
water through their droppings.

431 Response to Household Water Insecurity

There is a statistical association between water insecurity and accessing untreated water by households across all
the different setflement categories (Pearson’s chi-square, degrees of freedom = 7, p=0.000), significant at 5%
level. Househeld from Maun Village (35%), Matlapana (96%) and Ikoga (93%) regularly access unfreated water
whenever they expenence water supply shortages. Matlapana and Maun househeolds access water from
Thamalakane River while Ikoga Village households do so from Ikoga Biver.

Households from Samedupi (100%:) and Xobe (100%) access untreated water from Boteti Fiver while those
from Gucha (100%)} from Ewenockore stream. The Boteti River is perenmial but dries up duning other years, e.g.
between 1987 and 2006. During this period household members from Samedupi and Xobe dug unprotected wells

mn the floodplain from where they accessed water for domestic purposes.
4. 4 Feiching Water during Periods of Water Insecurity

Women and girls (10 years and above) (06%) across all the different settlement categories. are responsible for
ensuring household water availability. Participants at FGDs and informal interviews said that the majonty of
men see their main duty as that of taking care of livestock while women de other duties which include fetching



water. Chi-square test of independence shows that there 15 strong association (degrees of freedom = 7, p=0.000,
significant 3% level) between water shortages and male household members who do not want to assist in
fetching water.

However, changing cireumstances within the hifewerld of households in different setflement categories 13 driving
some of the men to become active actors in the provision of water during periods of water insecurity. In Somelo,
where water insecurity has been acute, all (100%) of the able bodied men participate in fetching water. In 27% of
the households across different settlement categories, male members assist women in fetching water. Such men
realise that their assistance is crucial given the multiplicity of tasks that have to be performed by women on a
single day such as cooking, general cleaning. fetching firewood and doing laundry. However, men prefer to use
assets such as donkey drawn carts and vehicles which do not cause mmch physical strain on them when fetching
water.

441 Time Taken to Fetch Water

There are significant differences between different settlements and the average time women spent fetching water
during periods of insecurity (e.g. shortages) (Table 4). Women from ungazetted settlement take 1:3 as much time
as those from gazetted seftlements fetching water from unfreated sources. Women from gazetted settlements
households spend an average of 68 mimutes per tmp (1e. Maun, 83, Matlapana, 56 and Tkoga 60 munutes
respectively). Women from ungazetted settlements spend an average of 91 minutes per trip fetching water. As a
result of the time taken to fetch water by women, they encounter difficulties in balancing time for children and
biclogical needs of their spouses.

Table 4. Time taken by women to fetch water (Kmskal-Wallis 1-Waye ANOVA test)

Village to village relationship Significance level
Matlapans-Tkoga QLO00>*
Matlapana-3oba QLO00O*
Matlapans-Samedupi Qo0 ==
Matlapans-Mhaun Quo00**
Matlapana-Gucha QLO00O*
Matlapana- Ukusi 0.264
Tkogs-Tobe 0.082
Tkogz- Samedupi QLO00O*
Teoga-M=mm Qo0 =
Tkogz-Gucha Quo00**
Teogzz-TUknsi QLO00O*
Hobe-Samedupi 0.556
Hobe-Maun Quo00**
Hobe-Gucha QLO00**
Tobe- Tkusi Qo0 =
Samedupi- Maun 0004
Samedupi — Gucha QLO00O*
Samedupi-TUknsi Qo0 =
Mamn-Gucha Quo0s*
Mann-Ukusi QLO00O*
Gucha-Tkusi 0478
**Highly sipnificant at=p=0.000

*Significant at p=0.03

In order to minimize the number of tnps per day, all able bodied adult female members and children of
households go to fetch water using containers of vanous sizes. The majonity (78%) of the women fetch water
two times a day, early in the moming and late in the aftemoon or evening. School going children usually fetch
water once after school and at least two fimes a day during weekends and holidays.

Some women from households i Maun prefer fetching water from the river despite the fact that storage tanks
were put up by DWA in their areas. This is, because of the time spent queuing for water as it takes 7:21 minutes
to fill one 20 L container at some of the storage tanks. There could be more than 80 containers to be filled A
mumber of women leave their containers in the quene and request somecne to push them forward while they zo
back home to do other domestic duties.



In Somelo village, women and men usually wait for the water tanker to deliver freshwater from Maun which is
off loaded in the village's 20 m’ tank The water is accessed through public and private standpipes. Pressure of
the water from the functional public standpipe 1s usually low as ene 20 L container can take up to § minutes to
fill up. Each household could come to the public standpipe with up to 10 x 20 L containers resulting in people
gquening for more than 3 hours and others failing to get the water as it get finished quickly.

442 Assets Used by Different Gender Groups to Fetch Water

Water msecurity generates differential pattems of responses (heterogeneity) in terms of the assets used to
transport water by men and women based on gender and socic-economic status (Long & Van der Ploeg, 1994).
The most common assets used by women, girls and children when fetching water are 20 L or 251 plastic
contaimers. Men usually use donkey drawn carts while households which are economically well off, use light
vehicles.

4421 Head Loading Water Filled Containers

Carrying water on the head using containers is an arduons task which takes up considerable time and energy.
There 15 a statistical association between water shortages and the use of 20 L plastic containers by women and

girls to fetch water (Pearson’s chi-square test, degrees of freedom = 4, p=0.002), significant at 3% level
However, there is no statistical association between children aged between 5 and 11 and the use of any particular

types of containers used for fetching water. This age group uses an assoeriment of containers ranging from 2 L to
10L.

Women from different settlement categories complain of head loading water contammers as this results in pain
around the neck and back. The situation is exacerbated when one is pregnant or carrying a child on the back. The
majorty of women at FGDs highlighted that they always feel physical pain associated with head loading of
water but they do not have any option as they are expected to fetch water.

4422 Use of Donkey Drawn Carts

Eruskal Wallis 1-Way ANOWVA test shows that there are highly significant differences (p=0.000, significant at
3% level) between households owning donkey-drawn carts used for fetching water and those without, across the
different settlement categories. Donkey drawn carts are used by male members of households from the age of 15
from Gucha (20%), Ukusi, Maun (4%), Matlapana (25%), Xobe (35%), Samedupi (35%), koga (18%) and
Somelo (27%) to fetch water from different sources during times of water insecurity or where there are no
supply services. The use of donkey drawn carts allows the transportation of 0.5 m’ of water or more on a single
trip. Some of the households (17%) without denkey drawn carts either hire or bomow from those who own them
to enable them to transport water.

Water transported by a donkey drawn cart can last the household for more days, depending on household size
and uses. than the one collected by head loading. This relieves pressure on women from making many trips to
various water sources on a daily basis. One male household head in Gucha can transport 0.4 m® of water on a
single trip from a neighbouning village situated 3 km away. However, whenever the cart breaks down, the wife
walks 4 km to a nearby stream to fetch water using a 20 L container with a child strapped on the back.

4423 Use of Light Vehicles

Sixteen percent (16%) (i.e. Maun, 12% and Matlapana, 2% in and 1% in Samedupi, and Somelo respectively) of
households across all the settlement categories use light vehicles during perieds of water shortages to transport
water in small contamers from areas where 1t is available. There is alse a statistical association between
households using light wehicles to fetch water and monthly mmcome (Pearson’s chi-square test, degrees of
freedom = 5, p=0.000), significant at 5% level Eighty-percent of households using light vehicles have monthly
incomes of BWP3000 and above.

Informal mterviews and FGDs revealed that male members of households prefer to fetch water using vehicles as
it 15 easier tham using a single contamer carried over a certan distance. They refrain from fetching water
whenever light vehicles used are not available for the task. In such cases, female members of households are
compelled to use containers to fetch water from other sources.

442 4 Bulk Water Supply and Buying
Water shortages in Maun and Matlapana resulted in the formation of a bulk water supply and buying market.
Direct observation and imformal interviews conducted with bulk water suppliers, revealed that the market

emerged around 2000 Water 15 supplied to households, business premises and educational institutions which can
afford the charges that are much higher than WUC charges (e.g. BWP130 for 2.5 m*, BWP300 for 5 m® and



BWPA00 for 10 m®). The suppliers abstract water from Thamalakane River, private boreholes or buy from WUC
and then put a markup. Trucks which camry storage tanks ranging from 2.5 m® to 10 m® are used to transport the
water.

The businesses of bulk water supply are all owned and nin by men as well as the delivenies. Women interviewed
sald that they have never considered venturing into this business. Men are preferred to dnve the trucks and
operate the water pumps because they have the requisite driving licenses for the tucks used and are seen as able
to cope with the physical demands of such a job as deliveries can be done durmg the day, at mght, weekends and
public helidays.

Both male and female headed households which are economically well off and who prefer bulk water, buy it.
Households which buy 5 m® are able to last for more than a month with this water. In such cases, female
members of the households do not have to go and fetch water elsewhere using containers.

4.4.2.5 Rainwater Harvesting

Sixty-three (63%) of households across the different settlement categories practice rainwater harvesting. There is
a stafistical association between water insecurity and rammwater harvesting (Pearson’s chi-square test, degrees of
freedom = 7, p=0.001), significant at 5% level Traditional rainwater harvesting, using open containers ranging
mn sizes from 20 L to 210 L are placed below the rooftops during the ramy season, is mamly practiced by women
i 58% of the households. This technique is prefamed by 100% of women because it 1s simple and there are not
much costs invelved. Through this activity, women are able to reduce the number of trips to other water sources.
If a household is able to harvest 0.5 m® of water. this can result in this water being used for a number of days
depending on the size of the household and amounts used for different activities. One household in Matlapana
reported harvesting more than 200 L from a single heavy ramy event The majonty (89%) of households
harvesting ramwater view its quality (i.e. in terms of taste and color) as better compared to that from wntreated
sources and improved sources.

Direct observation and case studies revealed that men in Maun, Matlapana, Somelo and Ikoga assist women in
rainwater harvesting by designing improvised ramwater harvesting systems from rooftops into storage tanks
ranging from 0.210 m’ - 0.5 m*. Water from the rooftops is channeled through polythene or polyvinyl chloride
(pve) pipes.

Five percent (3%) of households across the different settlement categories practice rammwater harvesting using
proper equipment. These are mostly from Wenela ward in Maun and those residing in govemment houses at
health centers and schools in gazetted settlements. The houses are fitted with gutters which channel water into 3
m’ or 10 m’ storage tanks. Some of the households are able to use the water until the next rainy season since they

only use the water when there is no supply from their main sources. The households are not worried by the fact
that the quality of the water degenerates with time.

4.5 Water Insecurity and Personal Hygiene

Individual actors from different households value personmal hygiene especially bathing but this 1s usually
negatively affected by lack offor less water. This results in household members, both men and women, reducing
the frequency of bathing, amount of water used for bathing or do not bath at all. In 72% of the households, water
availability determines whether household members have to bath. There is a statistical association between water
availability in the household and bathing (Pearson’s chi-square, degree of freedom = 7, p=0.000), significant at
3% level Emskal Wallis 1-Way ANOWVA test shows that there are significant differences (p=0.000) m the
amount of water used by household members to bath between different settlement categories of Nzamiland when
there are water shortages.

Seventy-one percent (71%) of the women and 57% of the men across the different settlement categories prefer to
bath two times a day when water 15 readily available. However, when water insecurity persists, they all bath onee
a day. In some instances, bathing is skipped for between cne day and 5 or more days especially by male
members of households.

Women (100%) feel that they are more disadvantaged by water insecunty more than men While men can go for

a longer time without bathing, it creates serious challenges for them due to the fact that they experience monthly
menstrual periods which creates the need for them fo bath regularly.

4.6 Social Relationships during Times of Water Security Problems
4.6.1 Inter-Personal Conflicts over Water
Participants at FGDs and informal interviews revealed that household members across all the different settlement



categories experience conflicts over the use of water stored in households during times of water shortages. There
15 a statistical association between water shortages and misunderstandings between and among household
members (Pearson’s chi-square test, degrees of freedom = 7, p=0.000) hughly significant at 3% level. Across all
the settlement categomes, 61% of the househelds” members have misunderstandings related to water usage,
amount used and purpose of use. Most of the conflicts are verbal in nature.

In Somele village there is usually a lot of pressure on the functional public standpipe and households canmot
agree on how many containers each person should fill up before giving others a chance. Most households go to
the standpipes with as many as 11 containers resulting in some households failing to get water. Those at the back
of the queune usually complain that they would be demed water since it gets finished before they can fetch any.

Health personnel in Somelo used to allow households to fetch water from a standpipe within the health post
premises but this changed in May 2014 when households were denied access. Households were told that they
were damaging the standpipe just like they destroyed their standpipes. The move angered the households who
called for a meeting which was addressed by the traditional leader of the area. The households told health post
personnel that the water and the standpipe was theirs and they should not be denied access. They further
threatened the health post personnel with expulsion from the village if they continued denying them access to the
standpipe. The threats did not yield any changes from the health post personnel. However, whenever other health
post personnel are not present, the secunty guard who 1s from Somelo, allows members of households to fetch
water from the standpipe.

4.7 Feiching Water from Neighbour's Standpipes

Some private properties in Maun and Ikoga always have water available from their standpipes when others de
not have any. Ikega village has one residential property which always has water available duning times of
shortages. Other househelds were allowed to fetch water from this private standpipe during periods of water
shortages. Until January 2014, owners of this property paid a fixed monthly fee of BWP3.75 because the
standpipe did not have a meter. In Febmary 2014, WUC installed a meter on the standpipe and this resulted m
the household denying other households access to their standpipe fearing high water charges. As a result some of
the households secretly fetch water at night when the owners are indoors or asleep.

Some households in Mamn which always have unintermapted water supply, while other households would be
expeniencing shortages assist those experiencing acute shortages. In one case, a property with continnous water
supply is inhabited by women who are mostly info commercial sex work. As a result some men go to this
property pretending to be fetching water but in actual fact seeking services of the women. Some of the
households with standpipes with continuous water supply in Maun charge BWP3 for each 20 L container filled
with water from their standpipes.

Water shortages in Somelo led to the sexual expleitation of women in 2011 and 2012. This was as a result of
men from 2 mineral prospecting company based closer to the village that had water brought for them by a water
tanker. Some women and girls from the village m dire need of water fell vulnerable to the men who lured them
into sexual relationships in exchange of water.

5, Discussion

The greatest global development failure by the international commumity in the 20% century which has spilled
over into the 21% Century, is the mability to provide clean and safe water to all as 1.1 billion people are water
msecure (Onda, LoBuglio, & Bartram, 2012). Factors behind global water insecurnity include rapid population
growth, rural-urban migration, increased per-capita water use, pollution of water resources, over-abstraction of
groundwater, poor water govemnance and climate change and vanability (Jones, Vardiamian, & Hakopian, 2009;
Vérdsmarty et al., 2010). Ineffactive water govemance could be the major contributor to global water insecurity
because of lack of resilient institutions, collaborative efforts and sound capacity at all levels to manage scarcity
and water related risks (such as floods and natural disasters) in developing countries (Hams, Goldin, & Sneddon,
2013). Countries facing water insecurity need to put in place policies and institutions that promote good water
govemance with the capacity to mmplement programmes that ensure water security.

Though countries such as Botswana, South Affica and Namibia pursued policies of planned infervention which
resulted i the provision of mmproved water sources (Long & van der Ploeg, 195%9a), in some instances, as in
Ngamiland households do not always have reliable water supply from such sources. Information on access to
water in some developing countries masks the reality of water secunity at the local level. Data 15 mostly given in
relation to the physical infrastructure installed and not about its functionality, e.g. in Botswana, 97% of the
population has access to improved water sources, but in Ngamiland, 74% of households are encountering water



msecunty. In South Africa, 95% of the population has improved water sources but this does not entail access to
clean water (Rademeyer, 2013). Demonstrations against poor service delivery, mcluding poor water supply in
urban centers in recent years in South Africa points to water msecurity (Rademeyer, 2013). In Jordan, 97% of the
population has access to improved water sources, but this does not always guarantee access to water as the
country 1s water scarce (Hadadin, Qagish, Akawwi, & Bdour, 2010). There is need for the use of water secunty
(Le. access, avallability. quality, quantity, reliability and affordability} as a measure of access to water rather
than considering the presence of improved sources only.

The analysis of gender and other social dimensions of water insecunty at a micro-level through the use of the
actor oriented approach, has shown that households, men, women, girls and children actors existing in water
msecurnity lifeworlds, play different reles in ensurng household water availability. Women and girls have the
greatest agency in ensuring household water availability during peniods of water insecurity as they sacrifice time
for other activities in order to ensure that there is water at the househeld level. Women's agency dunng periods
of water insecurity is mainly limited to the use of small containers leaded on their heads which have to be carmied
over an average distance of 3.5 miles each day from untreated sources (Thompson, 2001). This head loading of
water containers has potential long-term health effects as it makes demands on the metabolism of the body not
met by the mutritional intake and by regularly putting an excessive strain on the skeleton, leading to spine
deformities and early onset of arthrific diseases (Geere, Hunter, & Jagals, 2010).

Fesearch elsewhere has confirmed that women, girls and children are the most common water carmers around
the werld, and they spend considerable time supplying water to their households (Ngwenya & Kgatha, 2003;
Sorenson, Morssink, & Campos, 2011). There is generally a direct positive association between water scarcity
and women as water fetchers (Sorenson et al.. 2011). For example, in Mauntania, 70% of water carmers are
women in househeolds without improved water sources (Sorenson et al, 2011). In cases where men assist in
carrying water, they prefer to use assets such as donkey drawn carts or light vehicles as they do not want to carry
containers over long distances.

The gendered division of labour in other sectors of the economy is also found in the water sector as women are
expected to provide water for the household while men engage in water related business such as bulk water
supply markets (Kjellén & Macgranahan, 2006). Such markets emerge across the developing world where water
shortages are common (Hinkfuss, 2013; Manzmungu & Chiorese, 2012b). In Dar es Salaam and Nairobi, where
woImen carry water home, men constitute the majority of water vendors (Kjellén, 2000).

In the context of increasing water insecurity, ie. failing or absence of conventional portable water supply
services, rainwater harvesting by households can supplement water for domestic use (e.g. drinking, washing and
cooking) (Warm & van Hattam 2006). Women practicing traditional rainwater harvesting are well aware of the
limitation of their ifeworlds (Long, 1990a) in terms of access to water and they view this achivity as an ophion
that enhances household water availability. Water policy in Botswana can focus on training househelds on how
to practice rainwater harvesting, i.e. putting the infrastructure in place as well as maintaining it. Incentives which
imclude provision of tanks and gutters can be put in place so as to motivate households to practice this activity.
The capturing of rainwater helps women to minimize trips to collect water from untreated water sources.
Australian states like South Australia and Victonia put in place regulations which require all private property
owners to install at least a 5 m® tank for rainwater harvesting to emable the capturing of raimwater for the
household’s own use (Imteaz, Shanableh, Fahman & Ahsan, 2011).

Water insecurity generally impacts negatively on personal hygiene as those actors affected forego basic chores
such as bathing making them prone to water related diseases (Mukuhlani & Nyamupingidza, 2014). Households
usually act rationally during periods of insecunity and prioritise important aspects such as donking and cocking
and neglect essential aspects such as bathing (Mukuhlam & Nyamupingidza, 2014). The same strategies were
observed in Harare and Bulawayo as households intemalized prevailing water shortages (Manzungu & Chicreso,
2012b; Mukuhlani & Nyamupingidza, 2014). Diseases related to unsafe water, poor samitation and lack of
hygiene are some of the most common causes of illness and death among the poor of developing countries
(Tarrass & Benjelloun, 2011}.

Within the lifeworld of water insecunty, households strive to develop networks with other households and
individuals which yield water related benefits (Tilly, 1995). Some studies on water security have shown that
households have the tendency of assisting each other during periods of water shortages (Chaminuka &
Myatsanza, 2013). Households with private water sources which always yield water, sometimes share water from
these sources with their neighbours for free or for cash. It was neted that in Malawi, households without their
own private water connections buy water from those owning private connections (Manda, 2009).



Policies and programmes aimed at addressing water msecurty on a short and long term basis i developing
countries {i.e. low and middle income countries) are important as they conmmbute towards gender equity and
social development (Savenije & Van der Zaag, 2008; Sorensen et al., 2011). Failure to provide adequate and safe
water through improved sources will continue to disadvantage women, girls and children as they are culturally
expected to ensure water availability at the household level (UNEPA, 2009). It is imperative for countnies to
ensure that mfrastructure installed for supplying households with water do so on a sustainable basis so that
women and children will not be disadvantaged when the sources fail to provide water as what 1s obtaming mn
gazetted settlements in Ngamiland.

Countries facing water insecurity need to put in places policies, strategies and interventions capable of enhancing
household water secunty. In the short-term, WUC needs to ensure the functionality of improved sources on a
sustainable basis and where challenges are encountered.  water tankers can be used to provide clean water for
households. This will reduce the distance travelled by women to untreated water points. Households from
ungazetted settlements such as Gucha which are located along water transmission lines could be connected to
these to allow househelds to access water from public standpipes as is the case with Ukusi. Other ungazetted
settlements such Xobe and Samedupi can get state assistance to sink solar powered boreholes (operated and
mamtained by tramed villagers, both men and women) along the floodplain of Botett River which can enable
households to access water from central locations. In order to phase out head loading of containers by women,
the wello water wheel, a drum which can be filled with water and rolled home on the ground with minimum
effort can be introduced (Fahman, 2011).

Long-term efforts to curb water insecunty need to focus on the crafting of clear and effective policies, legal
frameworks and strategies coupled by proper planming, political will and financial and material resources.
Countries facing water insecurity can leamn from developed world countries (ie. France, Germany, United States
of America and United Kingdom) which managed to put in place a package of policies, laws. financial
mechamisms and technologies which enhanced water security during the 19* Century in cities that were
previously centers of infections diseases due to water insecurity (UNDP, 2006). Water security was placed at the
center of the development agenda. If developing countries adopt the same approach of making water security a
development prionty, there could be a drastic improvement.

6. Conclusion

Households in Botswana in general and Ngamiland in particular are being negatively affected by water
msecurity despite the fact that gazetted settlements have improved water sources. Access to clean and safe water
i Botswana and other countries is stll defined terms of the presence of improved sources which can go for
prolonged periods of time without providing any water. Water security has to be defined in terms of improved
sources as well as access, availability, quality, quantity, affordability and reliability of water supply.

Water nsecurity has gender and other social dimensions. Women, girls and children are the actors expected to
ensure water availability dunng perieds of water insecurity and this takes a considerable amount of their time
which could be used for other productive activities. Women and girls mainly use containers which they load on
their heads to transport water to the homestead while men prefer to use assets such as donkey drawn carts and
vehicles to transport water as these do not canse much physical strain on them.

Painwater harvesting contributes significantly to household water supply and limits the number of tnps to
untreated water sources by women There is need for policy to promote rainwater harvesting in countries like
Botswana in general and Ngamiland in particular where househelds face water insecurity. Incentives such as the
provision of ramwater harvesting infrastructure at subsidized rates can go a long way mn encouragmg households
to adopt the activity.

Water security compromises personal hygiene of household members and also breeds conflicts in households as
members do not agree on quantities of water to be used on certam activities. This makes 1t imperative for the
implementation of measures which can address water insecurity.

Countries affected by water insecunty need to craft and implement policies and strategies that enhance water
security (e.g. in both gazetted and ungazetted villages) as this will address issues of gender mequity and negatrve
social 1ssues associated with water msecunty. Policies need to focus on ensuring that improved water sources
infrastructure provide water on a sustainable basis. Households can be made to be active participants in the
provision of water through raimwater harvesting. Policy and programmes need to ensure that ungazetted
settlements receive water supply services.

Fesearch has to underpin any policies and programmes aimed at enhancing household water secunty. This



include policy options for rainwater harvesting, functionality of the already installed water infrastmicture,
connection of ungazetted seftlements located along water transmission lines, the supply of water to other
ungazetted settlements and impacts of head loading of water by women. More research is needed on the
appropriate water fetching assets that can be used by women to fetch water away from the homestead.

Acknowledgements

This work 13 part of a PhD degree in Natural Resources Management at the Okavango FResearch Institute
University of Botswana with funding from Camegie-BISE. Special thanks to DWA, NWDC and WUC officials,
the study commmities and all those who have contributed in vanous ways.

References
African Economic Oufleck. (2013). Botswana country notes.

Beall, I, & Eanji, N. (1999). Households, livelihoods and wrban poverty. Birmingham: University of
Birmingham.

Bogardi, J. I, Dudgeon, D, Lawford, B, Flinkerbusch, E.. Mey, A_ Pahl-Wostl C_, . . . Vo'ro"smarty, C. (2012).
Water security for a planet under pressure: intercomnected challenges of a changing world call for

sustainable solutions. Current Opinion in Environmental Sustainability, 4(35-43).
http://dx doi.org/10.1016/.cosust.2011.12.002

Central Statistical Office. (2011a). Nafional populafion and housing census, 2011 Gaborone: Mimistry of
Finance and and Development Planning.

Central Statistical Office. (2011b). Preliminary results of the Botswana core welfare indicators (poverty) survey
2009/10. Gaborone: Statistics Botswana.

Central Stafistical Office. (2011c). Prelimirary results of Betswana core welfare indicators (poveriy) swrvey
2003/10. Gaborone: Botswana Statistics.

Chamberlain, G. (2008). Troubled waters: religion, ethics, and the global water crisis. Plymouth: Rowman &
Littlefield.

Chaminuka, L., & Nyatsanza, T. D). (2013). An assessment of water shortages and coping mechanisms of Harare
residents: A case of Msasa Park and Dzivaresekwa  Extension. Femmeved from
hitp:/www losrjournals.orgfiosr-javs/papersvold-1ssue3/D0432135 pdf

Cook, C., & Bakker, K (2012). Water security: Debating an emerging paradigm. Global Environmental Change,
22, 94-102. http:/dx dol.org/10.10164_gleenveha 2011.10.011

Geere, ] A. L Hunter, P. B, & Jagals. P. (2010). Domestic water carrying and its implications for health: a
review and mixzed methods pilot study in Limpope Province, South Africa. Environmental Health, 9(32).
http://dx doi.org/10.1186/1476-0693(-9-52

Government of Botswana. (1398). Botswana national setflement policy. Gaborone: Government Printers.

Government of Botswana. (2009). Natfienal Development Plan (Vol. 10). Gaborone: Government of Botswana.

Grey, D & Sadeff, C. W. (2007). Sink or Swim? Water secunity for growth and development. Water Policy, 9,
345-571. http://dx doi org/10.2166/wp. 2007.021

GWP. (2000). Towards water securiiy: A framework for action. Stockholm: Global Water Parmership.

Hadadin, N., Qagish, M., Akawwi, E., & Bdour, A. (2010). Water shortage in Jordan-Sustainable selutions.
Desalinarion, 250(1), 197-202. http://dx doi.org/10.1016/).desal 2009.01.0246

Hams, L. M., Goldin, I. A & Sneddon, C. (2013). Introduction: Interrogating hegemonic discourses in water
governance. In L. M. Hamis, J. A. Geldin & C. Sneddon (Eds.). Contemporary water governance in the
global south: Scarcity, marketization and parficipation. Foutledge.

Hinkfuss, 5. (2013). The role of the informal sector in equitable water distibution. The Havard Undergraduate
Research Jowrnal, 6(2).

Hoff, H. (2009). Global water resources and their management. Current Opinfon in Environmental Sustainability,
1, 141-147_ http:/id= det.org/10.1016/.cosust. 2009.10.001

Imteaz, M. A., Shanableh, A Rahman, A, & Ahsan A (2011). Optimisation of rainwater tank design from
large roofs: A case study in Melbowrne, Australia. Resowrces, Conservation and Recyeling, 35(11),
1022-1029_ hitp://dx doi.org/10.1016/) resconrec.2011.05.013



Jefferies, K., & Kenewondo, B. (2013). Botswana country overview, 2012/2013. Gaborone.

Jomes, J. A A, Vardiamian, T. G., & Hakopian, C. (2009). Threats fo global water securify: Population growth,
terrorism, climate change or communication. The Netherlands: Springer.

Kgomotse, P. K., & Swatuk, L. A. (2006). Access to water and related resowrces in Ngamiland, Botswana:
Toward a more cntical perspective and sustainable approach. Physics and Chemisory of the Earth,
31(15-16), 639-668. http://dx. doi org/10.1016/).pce.2006.07.004

Kjellén, M. (2000). Complementary water systems in Dar es Salaam, Tanzania: the case of water vending.
International Jowrmnal af Water Resources Development, Is8(1), 143-154.
http:/dx doi.org/10.1080/07900620048626

Ejellen, M., & Macgranahan, G. (2006). Informal water vendors and the urban poor. London: Intemational
Institute for Environment and Development (IIEDY)

Kujinga, K., Vanderpost, C., Mmopelwa, G., & Wolski, P. (2014). An analysis of factors contnbuting to
household water security problems and threats in different settlement categories of Nzamiland, Botswana.
Physics and Chemisiry of the Earth, 67-69, 187-201. hittp://dx doi.org/10.1016/].pce 2013.00.012

Lautze, J., & Manthrithilake, H. (2012). Water security: Old concepts, new packages, what value? Natural
Resources Forum, 36, 76-87. http://dx.doiorg/10.1111/5.1477-8947.2012.01448

Long, N. (1988). Development Policies: Sociological Perspectives. In Hall & J. Midgely (Eds.). Sociological
Ferspectives on Agrarian Development and State Intervention. New York: Manchester University.

Long, M. (1990a). From paradigm lost to paradigm regained? The case for an actor-oriented sociology of
development. Enropean Journal of Lafin America and Caribbean Studies, 49, 3-24.

Long, N. (1990b). From paradigm lost to paradigm regamed? The case for an actor-omented sociology of
development. Revista Ewropea de Estudior Latinoamericanos v del Caribe/Ewropean Review of Latin
American and Caribbean Studies, 3-24. http://dx doi org/10.2307/123675465

Long, N. (1992). From paradigm lost to paradigm regained” The case of an acior-oriented Socielegy. London:
Routledge.

Long, N.. & van der Ploeg, J. D. (198%a). Demythologizing planned intervention: an actor perspective.
Sociologia Ruralis, 29(3-4), 226-249.

Long, N.. & wvan der Pleeg, J. D. (1989%). Demytholegizing planned intervention: an actor perspective.
Sociplogia Ruralis, 29(3-4), 226-249. http://dx.doi.org/10.1111/].1467-9523.1989 th00368.x

Long, N.. & Van der Pleeg, J. D. (1994). Heterogeneity, actor and structure towards a reconstitution of the
concept of stucture. In D. Booth (Ed.), Rethinking Social Development Theory, Research and Practice (pp.
62-89). Essey: Longman.

Long, N., & Villarreal, M. (1994). The Interweaving of knowledge and power in development. In I. Scoons & I.
Thompson (Eds.), Beyond farmer first (pp. 41-32). London: Intermediate Technology.

Lougheed, T. (2013). Water security and the global water agenda: A UN-water analytical brief. In T. Lougheed
(Ed.). Ontario.

Magadlela, D. (2000). Irrigating lives: Development intervetion and dynamics of secial relationships in an
irrigaiion project. Wageningen: University of Wageningen

Manda, M. A. Z. (2009). Water and sanitation in urban Malawi: Can the Millennium Development Goals be met?

A study of informal setflements in three cities Human Sefflemenis Working Paper Series. London:
Intermational Institute for Environment and Development.

Manzungn, E., & Chioreso, F. (2012). Internalising a erisis: Household level response to water scarcity in the
city of Harare, Zimbabwe. Journal of Social Development in Africa, 27(1), 111-136

Manzungu, E., Mangwanya, L., & Dzingirai, V. (2012). Can collective action lead sustainable outcomes in the

provision and management of domestic water in Zimbabwean whan areas. Jowrmal of Sustainable
Development Studies, 5(5), 653-73_ http://dx dei1.org/10.5539/jsd v5n5p635

MeCarthy, T., & Ellery. W. (1998). The Okavango Delta. Transactions af the Royal Society of South Africa,
33(2), 157-182. http://dx doi.org/10.1080/00359199809520334

MEDP. (2007). Anmual poverty monitoring report 2006/7. Gaborone: Ministry of Finance and Development and



Planning.

Motsholapheko, M. B, Kgathi, D. L., & Vanderpost, C. (2010). Fural livelihoods and household adaptation to
extreme flooding in the Okavango Delta, Botswana. Physics and Chemistry of the Earth, 36, 984.055.
http://dx. doi.org/10.1016/) pce.2011.08.004

Mukuhlani, T., & Nyamupingidza, M. T. (2014). Water scarcity in communities, coping strategies and
mitigation measures: The case of Bulawayo. Jowrnal ef Sustaimable Development, 7(1), 144-160.

WNeuman, W. L. (2000). Social Research Methods: Qualitative and Quaniitative Approaches (4th ed.). Boston:
Allyn and Bacon.

Ngwenya, B. N, & Kgathn D. L. (2003). HIV/AIDS and access to water: A case study of homes based care in
Ngamiland,  Botswana.  Physics and Chemistry  of the  Earth, 31, 669-680.
hitp:/Vdx doiorg/10.1016/.pee. 2006.08.041

Omari, K (2010). Gender and Climate change: Botswana Case Study. In K. Oman (Ed.), Gender and Climate
change: Botswana Case Study. Cape Town

Onda, K., LoBuglio, J., & Bartram. J. (2012). Global access to safe water: Accounting for water quality and the
resulting Impact on MDG progress. Infernational Jewrnal of Environmental Research and Public Health, 9,
880-894. http-//d= doi.org/10.3390/1erph9030880

Fademeyer, J. (2013). Laim that 94% in 5A have access to safe drnking water.. doesn’t hold water. Affica
Check.

Fahman M. (2011). Can India's women cast off the burden of water carrying? Cheap plastic barrel to be rolled
out as replacement for traditional head-bome water pot. The Guardian.

Fakedi, C. (1991). Women's work or household strategies? Environment and Urbanisation, 3(2), 39-45.
http:/fdx doi.org/10.1177/095624 789100300206

Savenije, H.. & Van der Zaag, P. (2008). Integrated water resources management: Concepts and issues. Physics
and Chemistry of the Earth, Pavts A/B/C, 33(3), 290-297_ hitp://dx.doi.org/10.1016/.pee. 2008.02.003

Schwandt, T. A. (1994). Constructivist, interpretivist approaches to human inguiry. In N. K. Denzin & Y. 5.
Linceln (Eds.), Handbook of qualitative research. Thousand Oaks: Sage Publications.

Sorenson, 5. B., Morssink, C., & Campos, P. A. (2011). Safe access to safe water in low income cointries:
Water fetching in  cwrent times. Social Science & Medicine, T72(9), 1322-1326.
hittp://dx.doi.o1g/10.1016/.secscimed 2011.03.010

Soroos, M. 5. (1994). Global change, environmetal secuny and the priseners dilemma. Journal of Peace
Research, 31(3), 317-332. http://dx.dol.erg/10.1177/002234330403 1003006

Swatuk, L. A, & Kgomotso, P. K. (2007). The challenges of supplying water to small, scattered communities in
the Lower Okavange Basin (LOB), Botswana: An evaluation of govemment policy and performance.
Fhysics and Chemistry of the Earth 32, 1264-1274. hitp:/'dx doi.org/10.1016/).pce 2007.07 036

Tamass, F., & Benjelloun, M. (2011). The effects of water shortages on health and human development.
Ferspeciives in Public Health, 132(35), 240-244.

Thompson, J. (2001). Drawers of Water IT: 30 years of change in domestic water use & environmental health in
east Afiica. Summary (Vol. 3): lied.

Tilly, €. (1995). Citizenship, identity and social history. Infernational review of social history, 40(53), 1-17.
hitp:/Vd= doi.org/10.1017/S0020859000113386

UN. (1976). World Housing Survey. New York: United Nations.
UM (2013). The Millennium Development Goals Report, 2013, Washington DC: United Nations.

UNDP. (2006). Beyond scarcity. Power, poverty and the global water crizsis. New York: United Nations
Development Programme.

UNDP. (2013). Human Development Report 2013, New York: UNDP.

UNEPA_ (2009). Facing a changing world: Women, population and climate. State of the world population. New
York: United Nations Population Fund.

UNICEFWHO. (2008). 4 Smapsher of Drinking Water and Sanitation in Afiica. New York and Geneva:
UNICEF and the World Health Organisation.



Vardsmarty, C. J., McIntyre, P. B, Gessner, M. O, Dudgeon, D.. Prusevich, A, Green, P., . . . Davies, P. M.
(20109, Global threats to human water secunty and mwver biodiversity. Natwrs, 467, 355-361.
http://dx doi.org/10.1038 nature(2440

Wamm, J., & van Hattam T. (2006). Rainwarer harvesting for domesfic use. Wageningen: ICCO and AID
Environment

Webb, P, & Iskandarani, M. (1998). Water Insecurity and the poor: Issues and research needs ZEF — Discussion
Fapers on Developmeni Felicy. Bonn: Zenttum fiir Entwicklungsforschung Center for Development
Fesearch.

WHO. (2013). Health through safe dnnking water and basic sanitation.

Copyrights
Copyright for this article is retained by the author(s), with first publication rights sranted to the journal.

This is an open-access arficle distributed under the terms and conditions of the Creative Commons Attmbution
license (http://creativecommons.org/licensesby/3.0/).



