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Abstract

Provision of freshwater to urban residents remains a significant global challenge. A challenge whose
impendent success in many regions is further threatened by climate change and urbanization projections,
subsequently increasing the pressure on urban water supply. Employing an intersectional lens, this case
study explores household implications of and responses to water shortage in Gaborone, the capital of
Botswana, with special attention to residents’ differentiated adaptive capacities and vulnerabilities.
Informed by 58 interviews with residents and key informants, the research illustrates the intricacies of
household adaptation to water shortage. The study finds that households from all socio-economic
backgrounds face numerous implications vis-a-vis water shortage among others: disruption of lives and
livelihoods, direct and indirect health challenges as well as social exclusion and embarrassment. To reduce
exposure and impact, households engage in various coping and adaptive strategies most notably: water
conservation efforts, storage, investment in structural equipment and finding alternative sources. The
choice of which to engage in is however dependent on a household’s adaptive capacity and vulnerability
— properties that this research finds are not uniformly distributed between the participants or within their
associated social groups. Utilizing intersectionality as a heuristic device when analyzing the narratives of
the participants allows for an exploration of the underlying reasons for the participants’ differentiated
vulnerabilities and capacities for adaptation. It is argued that the intersection and interplay of identity
markers such as gender, nationality, age and socio-economic background coupled with the contextual
factors of health, caregiving, unemployment and land and housing tenure influence the adaptive capacity
and vulnerability of the participants. Concludingly, the study posits intersectionality as a helpful
framework, as it enables a multidimensional analysis identifying asymmetrical power relations at various
levels that either enable or delimit individual agency in adaptation to water shortage.
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1. INTRODUCTION

Freshwater plays a pivotal role in society. It is a prerequisite for life and underpins livelihood
opportunities. It is also a finite and non-substitutable resource, unevenly distributed in time and
space. Scholars have long called for attention to the societal implications of its scarcity vis-a-vis
human development, population growth and anthropogenic induced climate change (e.g.
Alcamo, Kaspar, Wetterdienst, Siebert, & D6ll, 1997; McDonald et al., 2011; Vérosmarty, Green,
Salisbury, & Lammers, 2000). The insufficient access to freshwater to satisfy basic human needs
and sustainable development has created a global water crisis. Today, around 4 billion people
experience severe water shortage! during at least one month of the year (Mekonnen & Hoekstra,
2016), and approximately 844 million people lack access to basic drinking water (WHO & UNICEF,
2017). Concurrently global water demand is projected to increase by 55% to 2050 (OECD, 2012).

The global water crisis is increasingly manifesting itself in the urban sphere as rapid urbanization
is outpacing public services and, currently, one quarter of large cities globally face issues
pertaining to freshwater shortage? (Padowski, Carrera, & Jawitz, 2016). According to the United
Nations (2018), over 55% of the world’s population resides in urban areas, a number estimated
to increase to 68% by 2050. The interplay between climate change, natural water variability and
availability as well as societal water demand and supply in urban settings is highly complex and
site-specific. Notwithstanding that urban areas for the most part have been successful in adapting
their water resource management systems to natural climate variability, anthropogenic induced
climate change challenges these systems through increased uncertainty (Burton & May, 2004),
modified precipitation and evaporation patterns (Ludwig, van Slobbe, & Cofino, 2014) and
changes in the severity and frequency of climatic events such as droughts (Jiménez Cisneros et
al., 2014).

One city where climate change and demographic trends are projected to present a fundamental
challenge for freshwater provision is Gaborone; the capital of Botswana. Located in a region with
a high propensity for periodic drought, climate change, already manifesting itself through a
warming increase of 1.0°C against pre-industrial levels (Nkemelang, New, & Zaroug, 2018), is a
major influencer on domestic water supply and availability. In 2015/2016 Botswana experienced
its worst drought in over 30 years that severely strained its domestic water supply. In Gaborone,
the dam level fell well below 20% leaving the city on the brink of running out of water (New &

! The term ‘water scarcity’ was used in the original source. The use of these concepts will be elaborated on in the
conceptual framework, chapter 2.1.
2 The term ‘water stress’ was used in the original source. The use of these concepts will be elaborated on in the
conceptual framework, chapter 2.1.
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Bosworth, 2018). According to the Inter-governmental Panel on Climate Change (IPCC), Botswana
will most likely experience similar events in the coming years as the country is predicted to face
severe water shortage in the future due to the impact of climate change (Hoegh-Guldberg et al.,
2018).

Notwithstanding the current and anticipated rise in global urbanization and subsequent
vulnerability (Schaer, 2015), the majority of research on climate change adaptation in developing
countries has a geographical bias towards rural areas, predominantly focusing exclusively on
poorer communities with often only sex aggregated data as a measure for differentiated adaptive
capacity (e.g. Eriksen, Brown, & Kelly, 2005; Pritchard & Thielemans, 2014; Quinn, Ziervogel,
Taylor, Takama, & Thomalla, 2011; Singh, 2014). In viewing people not just as passive victims of
circumstance, but instead active agents of differing opportunities and constraints (Eriksen et al.,
2005), it becomes increasingly important to understand the dynamic interaction between nature
and society in the urban sphere. This, as adaptive responses becomes central as the consequences
of climate change will unfold on regional and local stage (Berkes & Jolly, 2001). In the context of
Botswana, case studies on water shortage has primarily focused on rural areas in the northern
regions (e.g. Kujinga, Mmopelwa, Vanderpost, & Masamba, 2014; Kujinga, Vanderpost,
Mmopelwa, & Masamba, 2014). Thus adaptation to water shortage in an urban setting remains
insufficiently researched. Considering the above, the purpose of this thesis is therefore to explore
household implications of and responses to water shortage in Gaborone with special attention to
residents’ differentiated adaptive capacities and vulnerabilities. To this end a case study
employing qualitative data is conducted in Gaborone guided by the following research questions:

- What are the implications of water shortage for the residents of Gaborone?
- What are the underlying factors influencing how residents of Gaborone are affected by
water shortage?

1.1. Delimitation

The study area is restricted to only encompass Gaborone city. Merging satellite extensions or
what is generally considered the Greater Gaborone Area is therefore excluded in this research.
The reason for this limitation is twofold: First, Gaborone city is supposed to have the best water
supply in all of Botswana making this geographical area particularly interesting to examine.
Secondly, due to time limitations it was not possible to thoroughly include this area in the
research.

Furthermore, while this research centers around and notes various multilevel power relations
producing inequalities vis-a-vis vulnerability and adaptation, it is however outside of the scope of
this research to make a thorough in-depth analysis of these based on the beforementioned time
limitation.



1.2. Thesis outline

To answer the research questions stated above, the thesis will first present the conceptual
framework upon which the research is based. This includes a presentation and discussion of how
water shortage is interpreted and utilized throughout the research as well as relevant concepts
that will guide the analysis of data such as coping, adaptation, vulnerability and intersectionality.
Chapter three will then provide a brief overview of the case study context of Botswana and the
study area of Gaborone. The following chapter four will proceed to outline the research design
and the methodological considerations that have guided the research. More specifically, the
chapter will present the rationale for deploying a qualitative case study and an intersectional
framework as a research strategy, the use of semi-structured interviews for the data collection as
well as outline research limitations. In chapter five, the findings based upon the analysis of the
semi-structured interviews will be presented under appropriate subsections. Subsequently
chapter six proceeds to elevate key findings into a broader discussion drawing in part on the
conceptual framework as well as additional literature from academia to gain a deeper
understanding of the implications of water shortage in Gaborone and the underlying factors
influencing people’s vulnerability and adaptive capacity. A conclusion will complete the research
by summarizing the findings and offer an answer to the stated research questions.



2. CONCEPTUAL FRAMEWORK

This chapter is dedicated to outlining and briefly discuss the relevant concepts that underpin this
research. The concepts that comprise its conceptual framework are: water shortage, adaptation
and coping, vulnerability and intersectionality.

2.1. Water shortage

When examining academic and grey literature on the issue of insufficient availability of
freshwater to meet human needs, no commonly accepted definition exists. In the literature
several concepts are used interchangeably such as ‘water scarcity’, ‘water shortage’ and ‘water
stress’ without proper definition or demarcation of either (e.g. Falkenmark, 1989, 1990; Poste,
2000; Shandas, Lehman, Larson, Bunn, & Chang, 2015; Showers, 2002; Vairavamoorthy,
Gorantiwar, & Pathirana, 2008). While some sources make a distinction between water scarcity
and water shortage (see e.g. FAO, 2012), this research will employ the latter without subscribing
to any such distinction. The choice is not academically founded but is due to water shortage being
the expression that the research participants themselves used to describe their situation when
faced with inadequate provision of and access to clean freshwater to meet their needs. The choice
of choosing to define concepts based on their utility and ability to identify and make sense of
certain phenomena through their embeddedness in everyday language is supported by Hearn
(2012) who argues that one should not discard everyday conceptions as they encode the practical
experiences of the speakers and the collective wisdom that underpins its usage.

2.2. Adaptation and coping

The concept of ‘adaptation’ is considered an important and necessary pillar in the response to
climate change (Mimura et al., 2014) and can be defined as “the process of adjustment to actual
or expected climate and its effects, in order to moderate harm or exploit beneficial opportunities”
(IPCC, 2018). Closely related to adaptation is the concept of ‘coping’ here defined as “the ability
of people, organizations and systems, using available skills and resources, to face and manage
adverse conditions, emergencies or disasters” (UNISDR, 2009). Each concept encompasses a
range of strategies that a system, such as for example a household, can use when faced with
climate stimuli stresses. Both concepts, or types of responses, are on a continuum in time and
space in which they differ in terms of timeframe and sustainability (Davies, 1993). Typically coping
strategies are the immediate reactive responses to a situation whereas adaptation strategies are
long-term strategies that may be implemented after or in anticipation of an event (Berkes & Jolly,
2001). As such, while coping strategies might reveal a household’s capacity to withstand
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immediate threats, these strategies do not function as long-term solutions or decrease future
vulnerability. Moreover, frequent use of coping strategies may deplete resources needed for
future coping or that otherwise would have been available for adaptation (Adger, 1996). The two
types of responses may however overlap and coping strategies can potentially develop into
adaptive strategies over time (Berkes & Jolly, 2001).

The strategies underpinning these concepts come in huge variety and have in risk, adaptation and
vulnerability literature been differentiated and categorized according to numerous attributes.
The most common differentiations pertain to their temporal scope (anticipatory or reactive) and
form (structural, legal, behavioral, financial or technological) (Adger, Arnell, & Tompkins, 2005;
Downing, Ringius, Hulme, & Waughray, 1997; Smit & Pilifosova, 2001; Smit & Wandel, 2006).
Moreover, scholars argue that the choice of strategy employed by a system is not isolated from
other decisions but depends on the system’s characteristics and occurs within a dynamic social,
economic, technological, biophysical and political context (Smit, Burton, Klein, & Wandel, 2000;
Smit & Pilifosova, 2001). In turn, these choices are therefore not made freely but are constrained
by, among other things, institutional processes, regulatory structures, property rights and social
norms (Adger et al., 2005). The interplay of these complex factors thus influences the capacity of
the system to respond (Smit & Pilifosova, 2001), whereby it, in other words, influences the
system’s ‘adaptive capacity’. In this context, adaptive capacity is understood as a critical system
property that is made up of a system’s potential, capability or ability to anticipate or respond to
perceived or current climate stimuli stresses, whereby this property greatly influences a system’s
vulnerability by modulating exposure and sensitivity (Engle, 2011; Smit & Pilifosova, 2001).

2.3. Vulnerability

Notwithstanding considerable diversity in existing literature, the concept of ‘vulnerability’ in
relation to climate change is generally understood as the degree to which a system is susceptible
to harm stemming from the adverse effects of climate change, generally characterized by the
system’s exposure, sensitivity and adaptive capacity (IPCC, 2007; Luers, 2005; Smit & Pilifosova,
2001; Srinivasan, Seto, Emerson, & Gorelick, 2013; Turner et al., 2003; Wisner, Blaikie, Cannon, &
Davis, 2004). When referring to individuals or groups of people, Wisner and colleagues (2004),
outline the following understanding of vulnerability: “the characteristics of a person or group and
their situation that influence their capacity to anticipate, cope with, resist and recover from the
impact of a natural hazard” (p. 11). It is widely recognized that climate change will affect people
differently according to their respective cultural, economic, environmental and social context.
And while a number of studies highlight the importance of social differentiation as a crucial
determinant of vulnerability (e.g. Adger & Kelly, 1999; Ribot, 2010), traditionally, literature on
vulnerability has identified entire groups of people as inherently vulnerable, irrespective of
stressor, simply due to their association with certain social groups such as for example; women,
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children, elderly, persons with physical or mental ilinesses, indigenous peoples to name but a few
(see for example ESCAP & UNISDR, 2012; Morrow, 1999). This view is however contested by
Buckle (1998), who argues that categorizing entire groups of people as supposedly vulnerable is
problematic as vulnerability is not a homogeneous property. According to Buckle (1998), such
false labeling ignores the issues of differential exposure and subsequent vulnerability of people
within and between these groups just as it ignores the underlying reasons why certain people
within these groups may be vulnerable in the first place. Furthermore, such generalizations
impede the recognition of attributes and experiences of individuals within these groups that may
reduce their vulnerability. This notion is supported by Djoudi et al. (2016) who argue that the
victimization of e.g. women as vulnerable by default to climate change relies on the assumption
that women are a homogeneous group and thus ignores the crucial importance of other
contextual factors. Vulnerability is thus not a fixed property that is uniformly distributed among
social groups, but is dynamic, spatially variable and scale dependent (Arora-Jonsson, 2011;
Srinivasan et al., 2013). Vulnerability therefore changes over time, and while it is always
experienced locally, it is rooted in social, economic and political processes creating underlying
causes which may be remote from the triggering event itself (Ribot, 2010; Wisner et al., 2004).

2.4. Intersectionality

Originating in black feminist research, the term ‘intersectionality’ was first coined by critical race
theorist Kimberlé Crenshaw (1989) in her scholarship on intragroup differences and the existence
of multiple axes of identity governing an individual’s relationship to power. It is based on the
assumption that social categories are constructed and dynamic (Cho, Crenshaw, & McCall, 2013;
Davis, 2008). Furthermore, intersectionality acknowledges that an individual can belong
simultaneously to multiple disadvantaged and privileged groups in which these axes of privilege
and oppression intersect and interact (Osborne, 2013). The intersectional approach has since
transcended into other research areas, although the concept remains novel within the realm of
climate change and vulnerability research (Djoudi et al., 2016; Kaijser & Kronsell, 2014).

In the context of climate change, intersectional analysis has been praised by proponents as
important for successful climate change adaptation interventions and programming as it helps
illuminate “how individuals and groups relate differently to climate change, due to their
situatedness in power structures based on context-specific and dynamic categorisations” (Kaijser
& Kronsell, 2014, p. 417). While it has long been noted in climate change adaptation literature
that a person’s vulnerability is shaped by several factors such as e.g. race, gender, age etc., what
is less studied is the intersectionality of these factors. An intersectional framework recognizes
that it is the interplay of these factors, together, that shapes an individual’s position and how they
experience space and place, which in turn influence what they do, how they do it, when they do
it, with what resources and to what ends (Kaijser & Kronsell, 2014; Osborne, 2013; Thompson-
6



Hall, Carr, & Pascual, 2016). An intersectional approach can therefore, according to Kaijser and
Kronsell (2014), help shed light on how the “responsibility, vulnerability, and decision-making
power of individuals and groups in relation to climate change can be attributed to social
structures based on characteristics such as gender, socio-economic status, ethnicity, nationality,
health, sexual orientation, age, and place” (p.420), and make possible to ask “how particular
positions both enable and delimit individual agency” (p.422). Furthermore, the multilevel
dimension of intersectionality makes possible to recognize complex web of interaction and
impact stemming from both policies at different levels (vertical interactions), inter-community
asymmetrical power relations (horizontal interactions) as well as intra-community and household
asymmetrical power relations (Djoudi et al., 2016). As such, intersectionality gives way for a more
robust understanding of dynamic assemblages of power and how these shape sensitivity and
adaptive capacity (Thompson-Hall et al., 2016).

It is important to note however that a debate currently exists among scholars on the nature of
intersectionality as some regard it a theory, some a concept, others a heuristic device and others
still a reading strategy (Davis, 2008). While some scholars have argued for a coherent framework
and conceptualization (see McCall 2005), others argue that the vagueness of intersectionality is
what makes it a useful tool for researchers (Davis, 2008). Along similar lines an unresolved
theoretical dispute exists over whether intersectionality should be an approach reserved for
research on people who embody marginalized subject positions only (Hillsburg, 2013). This
research aligns itself with scholars who position themselves differently in this debate, and instead
are of the belief that it can be applied to everyone since all subjectivities are characterized by the
interplay of several different identity markers. For the purpose of this research, intersectionality
is used as a heuristic device, guiding the analysis by providing a methodological lens through
which the data is examined which will be elaborated on further in the methodological framework,
chapter 4.1.



3. THE GABORONE CASE STUDY CONTEXT

The following chapter provides a brief introduction to aspects of Botswana relevant to this
research as well as to the study area of Gaborone. This is done to provide context to the country
and city within which this research takes place.

3.1. Botswana

At independence in 1966, Botswana was among the poorest nations in the world. However, with
the discovery of diamonds shortly after as well as the implementation of sound macroeconomic
policies coupled with good governance, Botswana’s growth rate was among the highest in the
world between 1966 and 2005 subsequently making them an upper middle-income country
(Juana, 2014; Selolwane, 2012; The World Bank, 2019). Notwithstanding its ranking as such and
its relative small population of approximately 2,2 million people (The World Bank, 2019),
Botswana continues to grapple with significant challenges of uplifting the welfare of its
population. More specifically, Botswana struggles with a prevalent HIV/AIDS pandemic, high
unemployment rates as well as growing income inequality and urban poverty (Acquah, Kapunda,
& Legwegoh, 2014; Matandare, 2018; Rankokwane & Gwebu, 2006; Ritsema, 2008).

Due toits arid and semi-arid conditions, Botswana is endemic to drought and subject to significant
interannual climate variability in precipitation and temperature driven primarily by the El Nifio
Southern Oscillation (ENSO) (Nkemelang et al., 2018; The World Bank, 2010). The intensity and
duration of ESNO is furthermore significantly affected by the current changes in climate, making
climate change yet another significant challenge facing the country (Juana, 2014). Botswana has
an average annual precipitation rate of 416 mm/year (Juana, 2014), ranging from 650 mm in
northern Botswana to 250 mm in the southwest and evaporation rates reaching as high as 2.000
mm/year (Segosebe & Parida, 2006). The majority of the annual rainfall typically falls between
October and March, when temperatures and evaporation rates are at their highest (The World
Bank, 2010). This results in relatively low annual rates of groundwater recharge and surface
runoff, limiting the opportunities for water storage. Consequently, Botswana have for decades
been struggling with water shortage (Ganesan, 2001; The World Bank, 2010). An issue
compounded not only by climate change but furthermore by increasing water demand due to
progressively higher living standards among the population as well as industrial growth (Hambira,
Moalafhi, & Mulale, 2011). Concurrently, Botswana’s limited water sources which consist
primarily of unevenly distributed surface and underground water in aquifers - some of which with
no recharge (Government of Botswana, 2013), are increasingly drying up (Hambira et al., 2011).
Hence with reference to how climate change may impact the country’s future water supply

Nkemelang et al. (2018) argue that “Botswana is already water-stressed; the projected decreases
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in mean annual rainfall, as well increased dry spell length, will escalate stress, leading to more
frequent water shortages in today’s urban and agricultural supply systems” (p. 9). Moreover,
temperatures are rising resultant in more frequent heatwaves than hitherto experienced
(Ministry of Health & Wellness, 2018).

In 2015/2016, Botswana experienced its worst drought in over 30 years: A result of an existing
ongoing drought in Southern Africa coupled with one of the strongest ENSO’s on record (New &
Bosworth, 2018; Siderius et al., 2018). The drought severely impacted urban water supply in
Botswana as the main dam supplying the capital city Gaborone with drinking water ran dry
dropping to historical lows. The city was subsequently on the brink of running out of water which
left certain areas with no reliable water supply for weeks at a time (New & Bosworth, 2018;
Siderius et al., 2018). Although the country had been subject to government-imposed water
restrictions since 2012 (WUC, 2012), the intensity of the 2015/2016 drought nonetheless caused
demand to surpass supply in the Greater Gaborone Area by 18,2 million liters a day in December
2015 (Siderius et al., 2018). Notwithstanding the dam subsequently recharged to near full
capacity (Statistics Botswana, 2017), it continues to be vulnerable to climate fluctuations and
water restrictions remain.

3.2. Study area

The research is situated in Gaborone, Botswana’s capital, located in the south-eastern part of the
country. Gaborone is a city characterized by rapid urbanization and development stemming
largely from extensive public and private investments and rural-urban migration caused by
drought induced rural agricultural problems and urban livelihood opportunities (Acquah et al.,
2014; Legwegoh & Hovorka, 2013; Rankokwane & Gwebu, 2006). Gaborone remains the principal
destination for many moving from the rural areas and currently, approximately 234,000 people
reside in the city, which is just below 11 per cent of the total population (Statistics Botswana,
2018). Table 1 shows the increase in urbanization from 1981 till 2017.

Table 1: Percentage of Population Residing in Gaborone Year 1981-2017

1981 1991 2006 2017

6,3 10,1 10,7 10,9

Sources: (Central Statistics Office, 2008; Statistics Botswana, 2016, 2018)



While the demographic shift towards urbanization and the urban sprawl of Gaborone has brought
economic prosperity and development to the city, sustainability remains an increasingly
important issue (Keiner & Cavric, 2004; Sebego & Gwebu, 2013). Not only from an urban planning
perspective but further from a socio-economic perspective; prosperity from development and
economic growth is unequally distributed among Gaborone residents as growth has not been
accompanied by commensurate increases in formal sector employment opportunities
(Rankokwane & Gwebu, 2006), resultant in among other things, significant food insecurity among
the less affluent households (Acquah et al., 2014) and continuous health struggles related to the
prevalent HIV/AIDS epidemic (Ritsema, 2008).

In Gaborone, water provision is governed by the parastatal organization Water Utilities
Corporation (WUC), which is furthermore residents’ primary source of water. Table 3 listed in
Appendix A display the different areas where the participants’ households are located.
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4. METHODOLOGICAL FRAMEWORK

This chapter will explain the methodology underpinning this research. It will outline and provide
reasoning for the choice of a case study, the choice of adopting an intersectional framework, the
data collection process and analysis before finalizing with a brief discussion on the limitations of
this research.

4.1. Research design and strategy

To answer the proposed research questions, a qualitative single case study with an inductive
approach to the relationship between theory and research was employed. Given the exploratory
nature of the research questions, this approach was deemed well-suited as it allows for the
participants respective perspectives to be meaningful information that can contribute to the
development of new knowledge on a micro level (Bryman, 2012; Yin, 2011). The case location of
Gaborone was not chosen due to its uniqueness, but rather to exemplify a representative case of
household adaptation to urban water shortage. Hence, the type of case analyzed in this research
is what Bryman (2012) refers to as an exemplifying case.

This research adopts an intersectional approach to the analysis. Currently, no consensus exist in
literature on how to apply intersectionality in practice nor which methods are most appropriate
(Cho et al., 2013; Davis, 2008; Kaijser & Kronsell, 2014). Hence, it is up to the individual researcher
to create a research design that can incorporate the complexities associated with an
intersectional framework. Researchers employing set framework describe it as a tool guiding
critical thinking providing a way to analyze and discuss the inherent complexity of a given context
(Ackerly & True, 2013; Kaijser & Kronsell, 2014). The aim of intersectional analysis is not to include
as many analytical categories as possible, but to widen the perspective and critically reflect upon
which factors may be relevant in a particular setting, while conscious of keeping an open mind
(Kaijser & Kronsell, 2014). In this research, although concerned with social categories for analysis,
intersectionality is employed as a heuristic device for understanding social contexts rather than a
categorical one.

4.2. Data collection

The data collection method used to inform this research is semi-structured interviews collected
during an eight-week field study between January and March 2019. Due to the nature of this
research, being an exploratory study of people’s differing vulnerabilities and adaptive capacity to
urban water shortage analyzed through an intersectional lens, it was necessary that the interview
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method allowed for both structure and flexibility. To this end, semi-structured interviews was
deemed most appropriate, as they allow for the interviewees to shape the conversation and
freely articulate and express their own ideas and perceptions (Bryman, 2012). For this to
materialize, Yin (2011) stresses the importance of the researcher to be as nondirective as possible
so that the “participants vocalize their own priorities as part of their own way of describing the
world as they perceive it” (p. 134). As adaptation to urban water shortage is insufficiently
researched, in particular with an intersectional lens, this method enables the revealing of
unexpected views and perceptions. In addition, this method of interviewing allows the researcher
to take initial impressions, findings and curiosities, as well as direct observation, into
consideration to inform future interview themes and questions. Due to the intersectional
approach to this research, pre-established questions pertaining to the demographic
characteristics of each interview participant and their respective household introduced the semi-
structured interviews with residents of Gaborone. These demographic questions also functioned
as an icebreaker, creating a natural transition into the semi-structured part of the interviews. The
data stemming from the demographic part helped create a better understanding of the context
within which each resident was situated in, which later helped inform the analysis.

Overall, 58 interviews were conducted. These can be categorized into two groupings: primary
interviews and key informant interviews. The primary interviews were conducted with residents
of Gaborone and comprise of 55 interviews. The key informant interviews, comprising 3
interviews, were made with professionals working with: climate change adaptation in the context
of Botswana, health care services and marginalized population groups. Table 2 displays the type
of organization that the key informants worked for as well as their area of expertise.

Table 2: Key Informants

Type of organization Area of expertise

Key informant 1 Local NGO Working with the LGBTQ+ community and
HIV/AIDS positive, with special focus on sexual
health and right services.

Key informant 2 Academic institution Working with climate change adaptation in
the context of Botswana, with a special focus
on gender.

Key informant 3 Health service provider Working with the general population with a

special focus on people living with HIV/AIDS
and non-nationals.

12



The choice to include key informants in the data collection was made to provide perspectives and
views from community representatives and professionals which could complement those of the
primary interviews. In addition, due to societal stigma surrounding certain social groups in
Botswana, it can be difficult to interview people who openly associate with these. For example,
even though a large percentage of the population in Botswana are HIV/AIDS positive, the societal
stigma makes many HIV/AIDS positive people not want to openly discuss this — especially not to
a foreign researcher. The sensitivity of the matter further makes it inappropriate to openly ask
people about people’s respective health status. Consequently, with the limited timeframe
available to conduct the field work, it was thought that including community representatives as
key informants would help express views and perspectives perhaps otherwise not represented in
the primary interviews.

Interviews were conducted in either English or Setswana depending on the preference of the
interviewee. Interviews in Setswana was conducted with the help of a professional researcher
who functioned both as an interpreter and cultural guide. Additionally, interview guides
comprised of relevant themes and topics was created to help guide the conversations. Due to the
exploratory nature of this research, the interview guide for the primary interviews was adapted
slightly during the data collection process as is custom in qualitative research employing semi-
structured interviews (Bryman, 2012; Yin, 2011). Similarly, the interview guide for the key
informants was slightly altered and adapted to each of the key informants depending on their
work. The main themes informing the interview guides for the primary and key informant
interview as well as the themes for the demographic questions to primary interviewees can be
found in Appendix B.

Due to the nature of this research, principally every resident in Gaborone would be of interest for
this study. To get a selection of respondents from various communities and with varying socio-
economic backgrounds, gender, age and nationality among others, purposeful sampling was used
both of context (neighborhoods) and participants (Bryman, 2012). This was sought done due to
the importance of obtaining “the broadest range of information and perspectives on the subject
of study” (Kuzel as cited in Yin, 2011).

4.3. Data analysis

The analysis was conducted using coding methodologies commonly associated with grounded
theory (see Charmaz, 1996; Hahn, 2008) using the qualitative analysis computer software Nvivo.
The goal with this analytical method was to take the data output from the empirical data
collection and slowly through several stages create categories or themes from where a theory
could form. The data was in other words first disassembled in order to then reassemble it into
meaningful categories or themes. The analytical process started with a level 1 coding where
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transcripts of the interviews were coded line by line, given codes worded closely to the original
statement without making many decisions about the statements’ overall relevance, as it is
imperative that the researcher at this stage remains openminded. This process created several
hundred codes which became the foundation for the level 2 coding where similar level 1 codes
were grouped together into broader concepts and categories. During the level 3 coding process,
the now substantially reduced number of level 2 codes was grouped together into broader
categories or themes. The final output informing the analysis is thus derived from an iterative
process of disassembling and reassembling the data until meaningful categories or themes were
created.

In addition to being a helpful tool in gathering an overview over the level 1, 2 and 3 codes, using
Nvivo furthermore made it possible to create cases out of each of the transcripts and assign each
certain case classifications. Creating a separate case for each of the 55 primary transcripts
enabled that the information gathered from the demographic questions was assigned to each
case. This in turn facilitated the possibility to create queries and easily see the demographic
characteristics belonging to each statement which was helpful when trying to discern patterns
linked to an intersectional framework.

4.4. Research limitations

Several limitations should be noted with regards to this research. To begin with, this research is
based upon an interview sample of 58 participants, subsequently limiting the validity of any
statistical generalizations for the population of Gaborone. This was however never the intention
of this case study. According to Yin (2011), lessons learned from exemplifying cases can be
assumed to be informative about experiences in similar cases and contexts. The finding from this
research on adaptation to urban water shortage in Gaborone can therefore potentially still
contribute to the larger body of literature on adaptation to urban water shortage in a broader
context.

Additionally, as mentioned earlier, the sensitive nature of disclosing personal information about
oneself, such as for example health status, might have kept certain participants from revealing
how these factors might impact their lives vis-a-vis water shortage.

It should furthermore be noted that during the time of the data collection process, the Water
Utilities Corporation (WUC) was fixing the pipeline on what is commonly referred to as the North-
South Carrier project where water is transported from a dam further north to Gaborone. The
maintenance was expected to create water cuts for certain areas.

Lastly, some of the interviews were conducted in Setswana facilitated by an interpreter and it
should therefore be acknowledged that this increases the risk of misunderstandings or
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miscommunication. Furthermore, there was one area, a former squatter settlement named Old
Naledi, where the interpreter did not feel comfortable doing interviews due to safety concerns.
Consequently, the research then employed a local non-experienced interpreter to help facilitate
four interviews with participants from households in Old Naledi. By using an interpreter with no
prior experience, the risks of misunderstandings or inadequate translations increase. This was
however considered a necessary trade-off as it was inferred that these interviews, due to the
locality of the households, could provide invaluable insights to the research.
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5. FINDINGS

This chapter comprises of findings that were derived from analyzing the primary and key
informant interviews. The chapter is divided into subsections resultant from this analysis. First,
participants’ experiences with water access and shortage is outlined before providing an overview
of the various coping and adaptation strategies that they employ. The chapter then continues by
examining how water shortage disrupts participants’ lives and livelihoods followed by a
subsection on the health challenges associated with water shortage in Gaborone as well as a
subsection on how water shortage leads to social exclusion and embarrassment for some
participants. Next follows a subsection on the intersecting barriers to adaptation encountered by
the participants before concluding with a small subsection on the nexus between water shortage
and heat.

5.1. Water access and water shortage experiences

All 55 of the participants stated that their primary source of water is municipal water provided by
the parastatal organization Water Utilities Corporation (WUC). The ways in which this water is
accessed by each household is however different depending on their respective type of water
connection (Figure 1).

Household Water Access
- Number of Participants vis-a-vis Connection Type

= Indoor connection = Private standpipe Communal standpipe No connection on premises

Figure 1: Household Water Access
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Due to the nature of urban development and planning in Gaborone, many neighborhoods have a
mixture of low- and middle-income housing in close proximity to each other. Only high-income
neighborhoods seem to be slightly more secluded. Residential areas therefore often consist of
households with differing access to water, depending in part on their socio-economic background
and housing tenure. For example, all participants with communal standpipe access rent their
housing while 22 out of 33 households with indoor connections own their housing.

When asked to describe their experiences with water shortage, only one participant said that they
have never experienced water shortage of any kind in the three years they have lived in
Gaborone. The remaining 54 respondents have, at least one point in time, experienced water
shortage. These have been both warned and unwarned water cuts due to pipe maintenance and
water rationing, as well as undesirable water quality. The exposure to and extent of water
shortage is in part spatially determined. From the interviews it is evident that water shortage is
not experienced equally throughout Gaborone. According to the narratives of the interviews, in
some neighborhoods water rationing equals a complete absence of water, or a water cut, while
in others it means a very low pressure. The duration of water shortage furthermore differs across
the city ranging from a few hours up to several weeks during periods of severe shortage.
Participants from neighborhoods that they themselves characterized as having minor exposure
to water shortage gave differing explanations as to why that particular location was not as badly
affected as its neighboring counterparts such as its close proximity to: ministers, government
officials and embassies, industries, hospitals, the Gaborone dam and furthermore being located
on the original water infrastructure grid.

5.2. Employed coping and adaptation strategies

Sufficient access to clean water is one of the highest priorities for the interviewed participants
and their respective households. Unlike the absence of other household utilities, water is
considered an essential resource. A participant summarizes it as follows: “You can regulate your
life around that there is no electricity, but you can't regulate your life around there being no
water. No, water is hygiene, water is life, hydration, cooking, washing, you know, water is
absolutely important”. The consequences of not having water within the household are
significant, and the households therefore engage in various strategies to protect themselves from
exposure to water shortage as well as lessen its impact. As outlined above, households are not
uniformly exposed to water shortage, nor do they have similar sensitivity and the response of the
households hence differ according to their adaptive capacity. Figure 2 illustrates the different
categorizations of strategies that the participants employ vis-a-vis water shortage. The figure
moreover shows how these differ in temporal scope.
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Employed Household
Coping and Adaptation Strategies

Investment Alternative
Storing in Structural Water
Equipment Sources

Water

Conservation

Official

Changing
Routine

Social
Network

Rainwater

Harvesting Institutions

and Work

Reuse Purchasing

Yellow = Anticipatory B Blue = Reactive Green = Both Anticipatory and Reactive

Figure 2: Employed Household Coping and Adaptation Strategies

The figure illustrates how the majority of strategies employed by households are reactionary, and
thus primarily strategies associated with coping to water shortage rather than adapting to water
shortage. These include water conservation such as changing in routines pertaining to bathing,
laundry and cooking as well as reusing water. In total 33 participants stress water conservation
as one of their means to lessen the impact once exposed to water shortage. Another coping
strategy adopted by 25 households as a last resort is getting water though their social network,
including friends, family, neighbors, colleagues or fellow church members. Nine households
furthermore turn to official institutions such as colleges and universities or their workplace to
fetch water if pressed. These coping strategies are adopted by households from both low and
middle socio-economic backgrounds. Investment in structural equipment on the other hand, is
an adaptation strategy that only eight participants have employed. In this context, structural
equipment refers to changes to the structure of the physical environment of the household such
as installing grey water systems, installing gutters to connect to large water tanks for rainwater
harvesting or to connect a tank to the municipal water infrastructure and the indoor tap for
storing.

The most utilized risk reduction measure that, if employed anticipatory, can minimize the
exposure to water shortage, is storing of water in various size containers. These containers are
henceforth referred to as either buckets, drums or JoJo tanks (see Appendix C for photos of the
different water storage containers and their approximate volumes that are utilized by the
participants). Of the 55 participants, only five declared that they currently do not own any
containers to store water, and subsequently solely rely on tap water or purchasing water on a
needs-based basis. While the remaining 50 participants does have water storage, their
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relationship to storage however differs. Among the 22 participants without an indoor water
connection, storing water in containers is a common practice argued by the participants to be
time saving, irrespectively of the issue of water shortage. Albeit that their average storage
capacity generally is limited to a few buckets of approximately 20-25L each, this practice
inadvertently makes these households less vulnerable to shorter unwarned water cuts as their
households always have stored water. With regards to storing, the remaining 28 participants, all
with indoor water connections, can be divided into two groups. The first comprise of 22
participants who always store water as they argue “we never know when water will be cut off”
which resultantly means that “we always have to be prepared”. They thus utilize storage as an
anticipatory adaptive strategy meant to decrease exposure and subsequent vulnerability to water
shortage. The second group, comprising of 6 participants store water only when they are already
experiencing low pressure or have been told in advance that there might be issues with the water
supply. This group contrarily adopts water storage as a reactive measure, which can help them
cope once exposed to water shortage.

When discussing household preparedness, here understood as self-identified needs to decrease
vulnerability which in turn would make the participants feel more secure, an interesting pattern
emerged. With only few exceptions, what constituted preparedness for the households and what
they themselves saw as a viable long-term adaptation strategy was hierarchical, informed by their
current means of coping and adaptation coupled with their respective socio-economic
backgrounds (Figure 3). For example, participants with only one or two 20-25L buckets would say
that their optimal preparedness would be an increase in buckets and perhaps a drum. Participants
who had both buckets and drums would argue that their optimal preparedness would be a Jolo
tank for rainwater harvesting and so on.

eMigration

eInvestment in grey water systems
eInvestment in JoJo tank for storing and pumping municipal water

eInvestment in Jolo tank for rainwater harvesting and storing

eIncrease number of buckets and/or drums

Figure 3: Hierarchical Order of Self-ldentified Long-Term Adaptation Needs
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Figure 3 visualizes how the vast majority of households identify appropriate needs to increase
adaptive capacity and decrease vulnerabiltiy based on current means within a hierachical order
rather than based upon a uniform measure for long-term adaptation. From this can be
interpreted that there among the participants is no unanimous understanding of what constitues
adaptation to water shortage, or the equipment needed to reach the point where a household
has successfully adapted to this.

Figure 3 furthermore includes migration, a long-term adaptation strategy only mentioned by
three male participants of varying socio-ecnomic backgrounds. For all three participants,
migration is considered the last resort. Two of the men from lower and middle socio-economic
backgrounds respectively, are considering moving out of Gaborone. As one of the participants
argues:

“we are kinda at that point whereby we can no longer put water in each and every
household. It makes me feel really scared. Even wanting to move out has already
been part of the ways in order to get water elsewhere. Move out of Gaborone and
go maybe up North where there is plenty of water.”

This adaptation strategy however brings with it its own set of issues as job opportunities outside
of the city are scarce. If choosing to migrate, the households will have an additional cost of
commuting to the city for work every day. A cost one of the participants is not sure he can cover,
hence migration being the last resort. For one of the participants from a high socio-economic
background, migration however refers to cross-border migration. A long-term strategy that he
argues might become an inevitability:

“So long term, the viability of Botswana as a country is problematic. And for me being
a father, long-term | am thinking, you know, when my daughter is my age, will this be
a viable country for her to exist in? | have a strong feeling that Botswana is gonna be
one of the places where we become climate refugees (...) So, part of my long-term
planning is to make sure that if we had to emigrate, my family would have the
resources to do so.”

While water shortage may not be the only factor influencing the thought process behind this
guote, it does play a part in it. The quote encompasses a notion of uncertainty of the future and
the possible consequences hereof that only people of a certain socio-economic background has
the privilege to prepare for. Something which the participant also himself acknowledges, arguing
that millions of his countrymen will not be afforded that opportunity should his prediction come
true.
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5.3. Disruptions of lives and livelihoods

A recurrent theme among the participants is the disruption of daily life that water shortage
generates. Many argued that water shortage creates inconveniences ensuing interruptions of
plans and it even “changes the lifestyle itself” causing feelings of frustration among many of the
participants. Smaller more frequent water cuts lasting a few hours or a day or two predominantly
changes if and when everyday chores are done, a young woman recalled the day before her
interview: “I was busy washing my clothes. When | got there, no water. Ah. | just had to stay and
wait for it to come. (...) So that day | had to stay home”. During more severe periods of water
shortage such as for example during the 2015/2016 drought, water shortage generated sustained
and pro-longed adjustments to everyday life. A male participant from OIld Naledi, a poor low-
income neighborhood, explained how there would be no water at all in his area and so people
had to travel to other parts of town during the night to try and find water, he recalls:

“During the day there was no water, so we had to be there, all night in the queue
somewhere in the government schools or in the government departments or
sometimes in the industries, in the shops (...) We will go there around maybe 12
o'clock, midnight, we will be there until four. In a serious queue, people are coming
from different areas ee. We are there, in the queue. Yeah but, the little that we get,
it was important.”

For other areas, water rationing during this time meant that water was only available during the
night until the early morning where it would be cut off around seven am. In many of the
households comprised of both adult men and women, women are responsible for ensuring
adequate access to water. During severe periods of water shortage this responsibility thus
disproportionally affected women’s sleeping patterns as they were forced to wake up between
three and five am to fetch water to store for the rest of the day’s activities.

For 11 participants, water shortage further interferes with their livelihoods or the livelihood of
someone from their household. Consequently, many engage in risk reducing measures such as
storing water and changing their reliance on water by for example using buckets instead of
hosepipes for cleaning of cars and automobile parts or sell food that requires less water to cook.
Job diversification is, however, not an opportunity afforded to everyone. A Zimbabwean man
from a predominantly poor neighborhood explains why he cannot simply change his job a
mechanic to a less water-dependent job:

“Ah, eish, we are limited. We are very much limited. Yeah because mostly, ah we are
limited, because mostly they will tell us we are not a local person. They say ‘you want
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to do a better job than the one you are doing?’ They tell you this one is reserved for
Batswana3 (...) The truth is | am limited, especially in terms of jobs.”

As the quote illustrates, nationality, when intersecting with low socio-economic status might
impede a person’s ability to diversify income (see Figure 4 for visualization of intersecting identity
markers). This is problematic, as diversification can become a necessity; he explains how many of
his non-national friends who previously worked as gardeners got fired during the 2015/2016
drought as a result of the government-imposed restrictions that prohibited the use of municipal
water for gardening purposes.

Low socio- Non-
economic national
hackeround

Figure 4: Intersection of Low Socio-economic Background and Non-national

It is however not only non-nationals that have issues diversifying livelihoods. During the
interviews eight Motswana* participants, all from low socio-economic backgrounds, stated that
they depend on their government allocated land plots and kettle posts outside Gaborone for
domestic food production and to breed and subsequent sell domestic animals. While five of the
eight relied on the land to decrease expenditure on store bought food and subsidize household
income with small-scale vending, the remaining three, all between 50 and 75 years of age lived
off the land on a subsistence basis. Two of the participants are retired while one is too sick to
work thus relying on his kettle post to provide an income (see Figure 5 for visualization of
intersecting identity markers). This participant further explained that he became poor after the
2015/2016 drought as most of his animals died as a result, and is currently struggling to survive.
A struggle that is exacerbated by the consequences of water shortage.

3 Batswana is the official word used to describe citizens of Botswana in plural form
4 Motswana is the official word used to describe a citizen of Botswana.
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Figure 5: Intersection of Low Socio-economic Background, National and Elderly or Poor Health

5.4. Health challenges

Health challenges related to poor water quality is another issue that came up repeatedly during
interviews. In fact, 24 participants mentioned that they were concerned with the health
implications of drinking the municipal water. Some explained that they had experienced
stomachache or diarrhea after consumption while others were concerned due to either poor
taste, color or smell. According to a key informant in the healthcare sector, these concerns are
not unwarranted. Previously the water in Botswana was safe for drinking, however, as the key
informant asserted: “we know that the actual water in the tap right now is not reliable”. In the
fall of 2018, an outbreak of diarrhea resultant in dehydration was detected in various places in
Botswana, including Gaborone. While the source of the outbreak was claimed to be due to
contaminated water, WUC denied all responsibility claiming then, and continues to claim, that
the water is safe for human consumption whereby they, according to the participants are
contradicting the advice of other government bodies, as one participant argued: “Water Utilities
insists that the water is clean, but the Ministry of Health has gone on the radio and newspapers
to warn us to boil water”. Many participants expressed frustration over the uncertainty and the
lack of transparency from the WUC. This frustration had for six participants manifested itself as
an overall lack of trust in the government and parastatal organizations. The outbreak primarily
affected children under the age of five and ultimately led to the premature death of at least 31
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children country-wide®. In response to this outbreak and out of fear for future ones, 20
participants from varying socio-economic backgrounds, 15 of which are living with children
predominantly under the age of five, are actively engaged in measures of risk reduction through
either boiling or purchasing potable water from stores. While some are doing so out of
precaution, others started after their children were hospitalized. A father of three young children
recounts:

“We have stopped drinking this water from Water Utilities after that outbreak of that
bug which attacked. Because my, my, all my kids they nearly died from that. They got
attacked by that bug, then | took them to private hospital, Gaborone private hospital,
that is where they found out: No that is this borne disease from the drinking water
they were drinking.”

On the basis of the narratives in the interviews, arguably children with less developed immune
systems are more susceptible to the health challenges associated with contaminated water,
which in turn increases their family’s vulnerability to the effects of water shortage and add
pressure on them to find sustainable solutions, the most frequent being purchasing potable water
and boiling. Purchasing water is however not a luxury everyone can afford. Notwithstanding the
financial implications of relying on store bought potable water, several households from low
socio-economic backgrounds found ways to compromise on other household utilities and
purchases to finance this expenditure. Most commonly is the compromise made on the purchase
of more expensive food items such as meat, which traditionally is a significant component of the
Botswana cuisine. The other risk reducing measure in relation to contaminated water is boiling.
Boiling water on the other hand is considered by many participants to be a tedious and time-
consuming task, which is also the reasoning many other participants gave for not bothering to
boil the water, even though they know it would significantly decrease the risk of getting ill from
the water. Consequently, a few participants therefore only boil the tap water when they
experience poor taste, smell or color or when the media reports on suspected water borne
disease outbreaks. But where Batswana can access the health system without issue, a key
informant in the health sector stress how non-nationals of lower socio-economic background,
both legal and illegal, are increasingly vulnerable to for example contaminated water as it is not
uncommon that if they get ill and go to the hospital or clinics to get help “they get turned away
because they don’t have papers or they don’t have enough days on their passport. And when |
say turned away, | mean turned away. They have nowhere they can go”. The key informant
further argues that this increased vulnerability is double-sided as many poor non-nationals are
furthermore not be able to protect themselves from water borne disease outbreaks compared to

5> Source for this claim is an article published by The Sunday Standard on the 25 of October 2018 (The Sunday
Standard, 2018)
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the Batswana. This, as they often cannot afford to buy potable water, leaving them with only
boiling as a viable risk reducing measure.

When discussing differentiated vulnerabilities among different communities, a key informant
working primarily with people living with HIV/AIDS points to the community’s vulnerability. In an
effort to combat the prevalent HIV/AIDS pandemic, Botswana provides free antiretroviral therapy
for all Batswana. This medication requires water and the key informant explains how being
exposed to water shortage without means to access water may potentially endanger the health
of this community:

“People can’t take their meds if there is no water. Water rationing, it affects the times
that people take their medication. It means sometimes if you didn't keep water, you
have to wait for the time that the water comes back. That’s when you take your
medication, by then. And then it affects your health and the treatment and how it
will work in your body.”

Furthermore, being prevented in taking the medicine may have rippling effects. As the key
informant in the healthcare sector proclaimed in relation to being HIV/AIDS positive and the
potential transmission to babies through breastfeeding: “So with breastfeeding, if your parents
are undetectable, in other words, they take their medicine properly, it should be safe to feed
their baby.” From this quote it can be interpreted that if a mother is unable to take the medicine
properly, it may not only affect her own health but potentially also that of her baby. Again, the
notion of the added disadvantage for less affluent non-nationals is brought up, as they are not
provided free antiretroviral therapy by the government (see Figure 6 for visualization of
intersecting identity markers). In addition, HIV/AIDS positive non-national mothers are also not
provided formula if they themselves cannot afford the medicine to avoid transmission to their
babies. Formula that requires either milk or water which in turn further increases the
vulnerability to contaminated water.
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Figure 6: Intersection of HIV/AIDS positive, Women, Caregiver, Low Socio-economic Background and Non-national

5.5. Social exclusion and embarrassment

Water shortage results, among other things, in lack of hygienic practices. When asked about how
water shortage affects their household routines, 18 participants explicitly stated that they
deprioritized laundry; several respondents would wait up to several weeks during periods of
severe water shortage. All but two were women. Similarly, 25 participants said that they had to
change bathing routines with regards to the form (switching from showers or tubs to buckets),
volume (using significantly less water), frequency, reusing or sharing water with other family
members, or skipping showers altogether. A mother explained how, in an effort to save water,
she would prioritize buying sturdy clothes as well as limit her children’s playtime outside:

“You see my kids are playing inside the house. | am avoiding [having them] to go
outside, to play outside, because if they get dirty, | am going to use a lot of water (...)
If they break the cup, | can buy a cup, but you can't, | can't provide water”

While the majority of the participants felt frustrated with the necessity to implement such

changes, a few young participants furthermore stated that having to make these changes made
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them “feel embarrassed to go out”, and as another participant puts it: “you can’t go out without
having bathed”, ultimately potentially leading them to social exclusion due to the prospect of
embarrassment and ridicule. A key informant working in the health sector stresses that for the
Batswana, body odor is “quite unacceptable” and that smelling will affect daily interactions as
well as e.g. the chance at getting a job if unemployed.

Another challenge noted by several participants of middle socio-economic background is the
social consequences of investing in risk reducing structural equipment such as large JoJo tanks.
While these households had the means to invest in such equipment, the investments came at a
cost, most notably to their social life. One household had bought a big JoJo tank in response to
the big 2015/2016 drought as “part of the preparation” for the future. A JoJo tank costs
approximately 3000 pula® (excluding the additional approximately 3000 pula needed for
connecting it to the municipal water system), which is more than the average monthly salary for
many households. Thus, for the household to invest only in the tank, sacrifices had to be made:

“we had to cut certain things, for us to buy those things. Like, we used to go out, have
fun, run around and stuff like that, right? But ever since we thought of buying this
[points to the JoJo tank] we had to cut certain things (...) because we felt that having
fun while you have no water makes no sense. So, we had to cut that.”

Similar sentiments are found in other interviewed households of similar socio-economic
background and means. In addition, many Batswana living in Gaborone continues to have strong
linkages to their home village and their respective communities. A relationship that is increasingly
strained due to the impact of water shortage. A woman expresses it as follows:

“Basically we are just living to survive (..) We had to cut everything that we do not
need to survive with. The first thing we had to cut was the travel (...) So you literally
change your social life. Which means you change your social stand within your own
community. Because we come from Kgatleng, Kgatleng still has, especially in smaller
areas, they still have this [traditional kgotla events and meetings] and now if you
are not there, ultimately you don’t belong. So you find yourself having to work
overtime to remind the community that ‘I am still a member of this community’.
And if you have come in like me from somewhere else, it’s even more taxing for me.
Like if there is a funeral in his place, he would not have to stay but if | don't stay,
then | am not... you know what | mean? So there is quite a lot that we have to cut.”

This quote illustrates how the impact of water shortage is felt not only within the individual
household but also on a broader scale within communities. Traditional social norms and customs
are potentially threatened, which in turn adds pressure on the household to uphold these. The

6 In time of writing, 3000 Pula is approximately US $279.
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guote further illustrates intra-community asymmetrical power relations, in that people from the
same household, who are having to make the same choices, are affected differently on the basis
of what is expected of them within the community on the basis of their gender and whether they
were born into the community or married into it.

An issue mentioned only by mothers and grandmothers of low socio-economic background is the
social pressure to wash the children’s and grandchildren’s school uniforms during periods of
severe water shortage. Although laundry typically is mentioned as being the last priority when
experiencing extended periods of water shortage, some families with school aged children felt
they had to prioritize differently because, as a mother explains: “we had to clean up the uniforms
so that the kids can go to school clean. Uniforms have to be cleaned every day”. The reason for
having to prioritize washing of school uniforms on a daily or semi-daily basis is because “if the
uniforms are not clean, the kids will be sent home. Or the school will call the mother and have
her come and pick up her child, both of which is very embarrassing and socially not good”. Due
to the gendered societal norms pertaining to house chore responsibility, this added social
pressure, which in addition can potentially impede the children’s education, is experienced only
by women as they are the primary caretakers and furthermore responsible for household chores
such as ensuring that there is water for laundry. A mother in a household comprised of several
male and female adults recounts a situation that sums up the consequences of such gendered
social norms: “There was this other time where | wasn't around to put the water in the buckets,
and then we ended up washing the school uniform late”. This quote illustrates how in some
households, the gendered division of domestic labor can have negative consequences during
times of water shortage as the responsibility to reduce exposure often falls on the women.

5.6. Intersecting barriers to adaptation

Access to economic resources is an instrumental part of engaging in long-term sustainable
adaptation strategies to decrease vulnerability. As the previous sections have outlined, the ability
to purchase water and invest in movement, supplies and equipment is essential for all participants
irrespectively of socio-economic background. As a wealthy male participant argues: “I need my
family to survive climate change. And the best way to do that, unfortunately, is to not be poor.
That’s the cold-blooded truth”. On a similar note but argued from the point of less affluent
households, not having enough money “is a problem” and if you cannot find money to invest in
adaptive strategies such as storage tanks, it means that “you are doomed”. For all but a few
participants, monetary constraints is a significant factor as to why many of the participants of
middle and lower socio-economic backgrounds struggle to adapt to water shortage. While almost
all the participants had given thought to what they would need to adapt to water shortage as
mentioned in subsection 5.2, not everyone is in a position that allows them to invest in such
measures. Upon a closer analysis of the narratives of the participants who stated that they were
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unable to invest in adaptive strategies due to monetary constraints it became clear, that this issue
is not merely socio-economic in nature. As outlined in section 5.3 nationality greatly influences a
person’s ability to diversify income and in turn increase their adaptive capacity. This is however
not the only factor influencing vulnerability. The inability of certain participants to improve their
socio-economic situation is further rooted in issues of gender, age as well as unemployment and
housing tenure.

That having children influences a household’s vulnerability during water shortage is outlined
above. In relation to this, among the 24 households who have children age five and younger, only
women participants mention how young children are impeding their ability to improve their
financial situation. In Botswana, childcare is predominantly a woman’s responsibility, which can
help explain why it was only women who articulated being affected by the burden of childcare.
In lower socio-economic households, the cost of outsourcing childcare to institutions is for many
not a possibility, consequently leaving a woman in the family to take care of the child (see Figure
7 for visualization of intersecting identity markers).

Women

Caregiver

Low socio-
economic
background

Figure 7: Intersection of Women, Caregiver and Low Socio-economic Background

An example of this is a grandmother who explained that she stopped making an income as a
seamstress after she was left with the responsibility of taking care of her grandson. A young single
mother of low socio-economic background further explained how children may impede your
ability to invest the little money that you do have due to shifting priorities, she explains: “l am not
comfortable. | would buy a bigger tank to store water, but it is not something | am prioritizing to
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save up for yet. There are other priorities with the baby”. She further explains that she spends
her extra money on potable water for the baby and his formula as “it is better than the tap water”.
Thus, the money that she has is spent on coping due to fear of contaminated water through
purchasing potable water which in turn impedes her ability to engage in measures of long-term
adaptation through investment in better equipment. That gender is influencing an individual’s
adaptive capacity is stressed by a key informant working on climate change adaptation in
Botswana. In addition, the key informant further points to age as an influencing factor, more
specifically the key informant states that being young is negatively influencing a person’s adaptive
capacity as young people have no arable land or savings that can catalyst the household’s
adaptation to water shortage. The interviews of the young participants under the age of 30, living
alone, with a friend or a partner reflects this sentiment. The seven households of this description
from both low- and middle socio-economic backgrounds only use 5-25L buckets for water storage
and all are renting their houses. In general, they have significantly fewer resources to reduce
vulnerability against water shortage. Furthermore, over half are currently unable to improve their
financial situation, as they are either students or unemployed, consequently leaving them with
no steady income. The unemployment rate in Gaborone is especially high amongst the younger
part of the population and several participants expressed a desire to invest in equipment once
they have a job and subsequent secure income (see Figure 8 for visualization of intersecting
identity markers).

Young Low and
middle socio-
economic
background

Land and
housing

tenure
Unemployment

Figure 8: Intersection of Young, Low and Middle Socio-economic Background, Unemployment and Land and
Housing Tenure
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While unemployment rates are higher among the younger population, unemployment is an issue
for older people as well. An unemployed middle-aged man from a poor neighborhood summed
up his position to the future and his inability to improve his financial situation and in turn engage
in measures of adaptation and preparedness in his statement: “If it’s time to die it’s time to die
man”. Although this particular quote is worded harshly, it is a common sentiment among many
of the participants that they feel that they have little agency to improve their situation and that
they instead are resorted to simply praying and subsequently wait for their situation to improve.

Lastly, housing tenure is found to be an important influencer with regards to engaging in adaptive
strategies. Since most adaptive strategies requires either land or structural changes to the house,
many households who are renting are unwilling to engage in these measures. For the two
participants living in apartments, options for adaptation are limited with no access to land and no
direct control over the building structure. For households renting a house on a plot of land, a
common barrier to adaptation through investment in structural equipment is that “it is not my
house (...) so for that fact, | am not even considering doing that” or “because | don't own the
property it wouldn't like, it would be a really big optional extra”. Housing tenure thus acts as an
obstacle to adaptation as renting one’s housing makes households unwilling to invest in structural
equipment and thus long-term adaptation.

5.7. Water shortage and heat

Water shortage is not a phenomenon that occurs in a vacuum. Instead, water shortage is the
center of a nexus interconnected to several other things including heat. This, as the dry season
where water shortage tends to be most pervasive is simultaneously also the warmest period of
the year. When studying the narratives of the participants, a frequent theme is how excessive
heat and heatwaves are negatively affecting the households. In total, 31 participants made
comments about how excessive heat, by many described as “unbearable”, affects them
negatively through for example health issues such as heat rash and headaches, decreased
productivity due to tiredness and interruption of sleep. A woman summarizes its
interconnectedness to water: “It’s too hot. The sun. Ah, it affects me because we have to drink
lots of water. Bathing more times a day. When it’s hot it’s almost 3-4 times a day cause it’s very
hot”. During times of excessive heat, hydration and body cooling through bathing become a
priority for households. This conflicts with another household priority during water shortage,
namely water conservation. In addition, to keep hydrated households must have access to more
water than would normally be necessary, an added challenge during times of water shortage.

Moreover, for many poorer households, housing is made without ceilings whereby the house is a
simple construction of walls and corrugated iron as roofing (see Appendix D for a photo), which
is problematic when it is hot. A woman explains:
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“The household has been affected with this heatwave because during the day you
can't sleep and the nights are very worse because you can't sleep outside because of
the security. And then inside the house, if you don't have fans or air-conditions you
can’t survive it”.

Many households therefore see it necessary to invest in fans and a few in air-conditioners in an
effort to combat the beforementioned negative side effects of the heat. For most households of
both low- and middle socio-economic backgrounds, this need competes with the needs posed by
water shortage. With a limited disposable income many households are forced to choose
between either engaging in measures for coping with the heat or adapting to water shortage.
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6. DISCUSSION

The aim of this research is to examine the implications water shortage has on households in
Gaborone; their responses to this as well as the underlying factors that are influencing how they
are affected, their adaptive capacity and vulnerability. The previous chapter outlined the findings
derived from the analysis of the interviews, and this chapter is therefore dedicated to a discussion
of these. This chapter will thus engage in a broader discussion of the implications of some of the
key findings, contextualize these and moreover recommend areas for further research.

6.1. Water shortage, access and WASH

97% of the population of Botswana has access to an improved water source (WHO & UNICEF,
2015). This figure could lead to the misconception that water shortage, therefore, is not an issue
in Botswana or in Gaborone, where water supply supposedly is the best within the country.
However, the findings show that the two are not mutually exclusive. All studied households have
access to an improved water source, and all but one have, at least at one point of time, been
affected by water shortage. The findings thereby support the view that access to an improved
water source does not equate to reliable water supply nor acceptable quality of water and that
such statistics therefore inadequately describes reality (Adams, 2017; Guardiola, Gonzdlez-
Gdémez, Grajales, & Grajales, 2010; Kujinga, Mmopelwa, et al., 2014). It is a “statistical illusion”,
as it is referred to by Guardiola and colleagues (2010), which only emphasizes the necessity to
understand these realities empirically.

Access to improved water, sanitation and hygiene (WASH) facilities is a key component to healthy
living and quality of life. The study finds that many of the studied households are negatively
affected by poor water quality, manifesting itself through health-related issues such as
stomachache and diarrhea. These health challenges are especially present among the households
with children aged five or younger. While some households have already experienced their
children getting ill from the water, others expressed awareness of the increased risk to their
children’s health leading them to proactively engage in measures of risk reduction as a
precaution. The finding of an increased vulnerability to poor water quality among the studied
households with small children is supported by existing literature. According to Priiss and
colleagues (2002), about 90% of the disease burden related to water borne diarrheal disease
occurs in children younger than five years of age. This phenomenon has furthermore been well
established in other case studies related to water shortage and water quality (e.g. Arnold et al.,
2013; He et al., 2018; Neelim, 2011).
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The study further finds that one of the main coping strategies among the participants is water
conservation through among other things altered hygienic practices such as changes in laundry
and bathing routines. While research on urban adaptation to water shortage frequently outline
changing routines such as hygienic practices as a commonly employed response strategy (e.g.
Smiley, 2016; Thompson et al., 2000; Wutich, 2009), these studies does however not mention
associated health challenges with water shortage. Another main coping and adaptation strategy
employed by the participants is household storage of water in various size containers. With that
in mind, while the affected participants all attribute their health challenges to poor quality of the
water provided by the Water Utilities Corporation (WUC), other potential sources of
contamination cannot be excluded. This, because scholars have in some instances found that
household storage of water can influence the quality of water including the presence of bacteria
leading to water borne diseases (Boateng, Tia-Adjei, & Adams, 2013; Feleke, Medhin, Kloos,
Gangathulasi, & Asrat, 2018). Consequently, a case can be made for the importance of an
exploration of the interplay and relationship between the coping strategy of decreased hygienic
practices, the coping and adaptive strategy of water storing and water related health challenges
in future research on adaptation to water shortage. Understanding whether household water
storage may inadvertently influence a household negatively can generate important insights in
analyses of households’ vulnerability to water shortage. The results of such research may
furthermore challenge the current perspective of this research of anticipatory water storage as
an adaptive strategy.

Related to issues of WASH, the findings indicate that caregivers, especially when intersecting with
lower socio-economic status, and young people are subject to social exclusion and stigma if
unable to engage in regular hygienic practices, such as bathing and washing of children’s school
uniforms. Such increased pressure on caregivers to maintain hygienic practices during water
shortage is supported by a study of hygienic practices in urban India (Reddy & Snehalatha, 2011),
suggesting that women and in particular mothers are more likely to endure social embarrassment
and blame when their children fail to meet the social standards pertaining to cleanliness and
washing. In review of 11 studies from around the world, Curtis and colleagues (2009) found that
unwashed bodies are associated with disgust, shame and ultimately social exclusion as they found
that “one cannot be dirty and disgusting and still be acceptable or respected in society” (p. 660).
This review did however not attribute set feelings towards unwashed bodies to any social identity
marker, and given the relatively small number of young participants who expressed similar
sentiment in this study, further research remains to explore possible generalizations pertaining
to age and feelings of social embarrassment and exclusion.
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6.2. The potential of intersectionality to facilitate a multidimensional analysis
Understanding the intricacies of vulnerability and adaptive capacity to water shortage can be
challenging. The complex nature of water shortage could be one of the underlying reasons why
research often is focusing solely on certain aspects such as e.g. employed coping and adaptation
strategies (Kujinga, Mmopelwa, et al., 2014, Lilian Chaminuka, 2013; Manzungu & Chioreso, 2012;
Thompson et al., 2000), implications of poor water quality (Boateng et al., 2013; He et al., 2018;
Sarpong Boakye-Ansah, Ferrero, Rusca, & Van Der Zaag, 2016) or gender differentiations
pertaining to exposure, impact coping and adaptation (Chipeta, 2009; Kujinga, Vanderpost, et al.,
2014; Mason, 2012; Tsai et al., 2016; Wutich, 2009). This research however is an attempt to bridge
some of these aspects of water shortage into one analysis as they arguably are interrelated. It is
therefore necessary and important to understand the interplay of all these factors in a
multidimensional analysis to facilitate a holistic understanding of adaptation to urban water
shortage. To this end, an intersectional framework is employed.

According to Kaijser and Kronsell (2014), understanding how identity markers and other factors
intersects and influences adaptive capacity and vulnerability is instrumental if societies are to
engage in sustainable, equitable, and just climate change adaptation strategies and further
formulate relevant vulnerability reducing policy frameworks. A key finding of this study is that the
properties of adaptive capacity and vulnerability are not uniformly distributed — neither between
nor within social categories. The findings show that the studied men and women are affected
differently by water shortage — even when they live within the same household. This is among
other things due to societal norms generating a gendered division of labor where women often
bear the responsibility of ensuring access to water and many of the water intensive household
activities such as cleaning and laundry as well as differentiated societal expectations. However,
vulnerability within these gendered social categories is not homogeneous either, but is influenced
by a variety of other identity markers and contextual factors. For example, the study finds that
both vulnerability and adaptive capacity is different for female caregivers to young children
compared to women without such responsibilities. Irrespectively of socio-economic background,
being a primary caregiver affects the women both with respect to enhanced pressure to find
sustainable solutions to poor water quality and the societal pressure to uphold norms of
cleanliness and hygiene. When intersecting with lower socio-economic status it further limits the
women’s mobility to engage in employment which in turn limits their access to financial resources
needed to engage in risk reducing measures of coping and adaptation. In addition, being HIV/AIDS
positive further influences the implications water shortage can have for people in general, both
men and women, due to reliance on water for medication purposes. Notwithstanding, it is
highlighted how mothers are particularly vulnerable, as e.g. HIV/AIDS positive breastfeeding
mothers who are exposed to water shortage need water not only to maintain their own health,
but also the health of their baby. Within this social group of HIV/AIDS positive mothers, poor non-

nationals are furthermore increasingly disadvantaged due to limited access to antiretroviral
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therapy, baby formula and healthcare in general. Moreover, the study also highlights that, when
intersecting with middle and lower socio-economic status, age plays a role in the capacity to
adopt adaptive strategies. For example, young men and women from both middle and lower
socio-economic backgrounds are unable to engage in risk reducing measures due to limited
financial savings, limited opportunities for secure income due to high youth unemployment and
being a student as well as limited access to assets such as ownership over land and housing
tenure, in itself an issue identified as being influenced by nationality. Similarly, elderly Motswana
men and women from lower socio-economic backgrounds who are outside the formal
employment sector, either due to retirement or illness are impacted by limited yields from their
arable land plots, an activity that serves as either the only household income or as basis for the
household’s subsistence farming.

In existing vulnerability and adaptation literature, poverty is often outlined as the primary driver
of vulnerability and lack of adaptive capacity, a sentiment exemplified in the following quote from
Smit and Pilifosova (2001, p. 895): “Whether it is expressed as the economic assets, capital
resources, financial means, wealth, or poverty, the economic condition of nations and groups
clearly is a determinant of adaptive capacity (...) It is also recognized that poverty is directly
related to vulnerability”. While the findings of this study have shown that access to resources is
instrumental for adaptation, the intersectional lens enabled the analysis to further look at other
underlying societal structures and factors that serve as a barrier for adaptation and influences
vulnerability. The study therefore moves beyond simply accepting the common understanding of
socio-economic factors and especially poverty as the primary influencing factor on vulnerability
and adaptive capacity to water shortage. Instead the research, through intersectionality,
illustrates the multidimensionality and intricacies of water shortage. As suggested by Buckle
(1998) and Djoudi and colleagues (2016), stereotyping entire social groups as inherently
vulnerable, overlooks inter- and intra-group differential vulnerability as neither vulnerability nor
social categories are homogenous as has been outlined above. Furthermore, while access to
financial resources is undeniably an important factor influencing a person’s adaptive capacity,
labeling all less affluent households within this study as inherently vulnerable based solely on
their socio-economic position in society would be misleading. Doing so would ignore the finding
that socio-economic status is one out of many crosscutting identity markers and contextual
factors that comprise an individual and shapes their opportunities and constraints. Moreover,
such an assumption would ignore the finding that some of the poorer households that are renting
housing without indoor water tap connections are in fact less vulnerable to shorter unwarned
water cuts due to their household’s pre-established practice of water storing not as a risk reducing
measure to water shortage but as a time saving practice. The perception that poverty and
vulnerability is intrinsically linked could also explain why most climate change and vulnerability
literature set in developing countries focuses exclusively on poorer communities and households,
although exceptions can be found (e.g. Manzungu & Chioreso, 2012; Mason, 2012). The findings
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of this study demonstrate that households from all socio-economic backgrounds are impacted by
water shortage albeit in different ways — which in itself is a reason to broadening the perspective
in future water shortage research to include non-poor communities and households in the
analysis. Moreover, the findings illustrate that people from middle socio-economic backgrounds
are vulnerable to the effects of water shortage through e.g. social exclusion and vulnerability to
water contamination. Further, when intersecting with gender, women from middle socio-
economic backgrounds are additionally subject to asymmetrical intra-household and community
power relations exacerbating the impact for them compared to their male spouses.

By helping represent complex realities, an intersectional approach to research on water shortage,
can potentially improve our understanding on the relationship between an individual and how his
or hers adaptive capacity and vulnerability are crosscut by gender, nationality, age, socio-
economic structures, and furthermore also shaped by contextual factors such as health, parenting
and caregiving, unemployment and land- and housing tenure — ultimately influencing the ability
to improve their situation and undertake adaptive measures. Moreover, intersectionality allows
for the analysis to illustrate how asymmetrical power relations are present at multiple levels.
These constraining power relations are for example found in corporate hiring policies and in state
provided healthcare favoring nationals over non-national residents when intersecting with lower
socio-economic background, such as for example poorer Zimbabwean migrants. Literature has
previously noted how citizenship and especially access to employment opportunities among
poorer migrants, and especially Zimbabweans, is a primary source of political and social tension
in Botswana as rising xenophobic tendencies is becoming more apparent within society (Marr,
2012a, 2012b; Morapedi, 2007). The findings further shows asymmetrical intra-community and
household disparities with respect to the differentiated sensitivity to water shortage experienced
by men and women within the same household due to differentiated roles, responsibilities and
expectations.

In summary, the study suggests that employing an intersectional lens can help an analysis of water
shortage in different ways. First, it can help in the assessment and analysis of household
vulnerability to illustrate that some households are more vulnerable than others to the impacts
of water shortage. Secondly, it can help to uncover why households engage — or does not engage
— in certain coping and adaptation activities based their adaptive capacities which also is
influenced by the interplay of their identity markup and other contextual factors. Lastly it allows
for a deeper multilevel understanding of why these patterns of vulnerabilities and adaptive
capacities exist. This, as it can help disentangle how multiple and fragmented dimensions of
identity intersect, revealing systems of power that creates differentiated opportunity and
constraint which subsequently either enable or delimit individual agency vis-a-vis water shortage.
This research thus argues, that to fully understand household adaptive capacity and vulnerability
to water shortage, it is thus necessary to examine the complex interplay and interdependence of

37



existing and unequal context specific multiple identities, contextual factors and socio-economic
structures that shape these.

6.3. Unexpected findings

The study yielded a few unexpected findings. In much intersectionality literature, ‘ethnicity’ is
often exemplified as a likely identity marker governing an individual’s relationship to power
(Kaijser & Kronsell, 2014; McCall, 2005; Osborne, 2013). The possible influence of ethnicity is
however not reflected in the findings of this study. Aside from the ethnic groups not native to
Botswana and thus categorized as non-nationals, the narratives of the different ethnic groups
represented in this study — primarily Tswana and Kalanga — did not show any difference in terms
of implications, responses or vulnerability and adaptive capacity. It is however important to note
that just because ethnicity does not seem to influence the adaptive capacity or vulnerability of
the participants of this study, it does not necessarily mean that asymmetrical power structures
pertaining to ethnicity is not present in society. Nor that these does not intersect with other
identity markers that together influence an individual’s adaptive capacity and vulnerability. In an
exploration of ethnicity in Botswana, Wilmsen and Vossen (1990) argue that ethnic divisions is
closely associated with class domination in which “subordinate ‘groups’ are kept in conflict with
each other” (p. 7). This notion of ethnicity as an identifier for class status of individuals in
Botswana is supported elsewhere in existing literature (e.g. Mompati & Prinsen, 2000; Werbner,
2002; Wilmsen, 2002). The findings of this research can possibly be explained by the interplay of
several factors; the majority of participants are Tswana and Kalanga, the former being the
dominant ethnic group in Gaborone, and Botswana, and the latter is, as explained by Werbner
(2002), a minority elite with relative educational and entrepreneurial success. This coupled with
an underrepresentation of smaller ethnic groups and divisions among the participants could
conceivably create the illusion that ethnicity does not influence adaptive capacity or vulnerability
in Gaborone. Further research into how ethnicity is affecting adaptation to water shortage in
Gaborone is therefore recommended to fully understand the extent to which ethnicity may or
may not influence vulnerability and adaptive capacity among residents in Gaborone.

Another unexpected finding derived from the analysis is the water shortage-heat nexus. Most
participants expressed struggling with heat, for many resulting in health challenges and disruption
of lives. The health-related issues that the participants expressed have been documented in
literature as a consequence of increased urban temperatures due to climate change (Harlan,
Brazel, Prashad, Stefanov, & Larsen, 2006; Kjellstrom & Weaver, 2009) and urban heat islands
(Oke 1982 and loads others). Health challenges are furthermore often unequally distributed
among urban dwellers due to socio-economic position, ethnicity, living standards and unequal
opportunity for improvement (Harlan et al., 2006; Kjellstrom et al., 2007). Literature on the
interplay between adaptation to water shortage as well as other climate change induced changes
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such as excessive heat is however scarce. With the projected rise in temperature between 0,5
degrees to over 2 degrees Celsius by 2030 (The World Bank, 2010), the climatic relationship
between temperature (heat) and water shortage, and the finding of this research highlighting
how the two phenomena are competing for same funds in households of middle and low socio-
economic status whereby many households are forced to choose between coping to either
excessive heat or water shortage, it is recommended that further research is done on the water
shortage-heat nexus.

6.4. The future of Gaborone

For arid and semi-arid regions, climate scholars have for decades projected that climate change
will result in decreased and altered precipitation patterns coupled with an increase in
temperatures which in turn increases evaporation rates. Such changes in climate can for these
regions exacerbate periodic and chronic shortfalls of water, especially for areas dependent on
single-point water resource systems that by nature are vulnerable due to lack of redundancy in
the system (Arab Water Council, 2009; Falkenmark, 1989; IPCC, 1997). Looking especially at
southern Botswana, a region encompassing Gaborone, Masike and Urich (2008) projects a
seasonal decrease in rainfall by as much as 11% as well as a possible shortened drought return
period from two years to 1.6 years by 2050. Such changes will have profound impacts on society,
as droughts may intensify due to the decline in rainfall. For urban areas, it is further recognized
that the effect of drought is primarily manifested by lack of water for daily activities, including
rationing of drinking water (Manthe-Tsuaneng, 2014). In addition, official population projections
estimate that just under 314.000 people will reside in Gaborone by 2026, which in itself is
expected to stress the provision of services, including freshwater (Statistics Botswana, 2015). The
findings of this study show that water shortage is a phenomenon experienced by almost all
participants across socio-economic strata, gender, age and other identity markers. With regards
to the future of Gaborone, it is not unreasonable to assume that the conglomerate effect of the
anticipated climatic changes, outside the scope of regular climate variability, and projections for
urbanization will create a severe challenge for Gaborone to supply its residents with adequate
access and quality of freshwater. It is therefore not unlikely that Gaborone will face periods of
severe water shortage in the future, unless sustainable solutions pertaining to water supply vis-
a-vis demand, infrastructure and management are found.

With this in mind, it is increasingly important that research such as this is undertaken to

sufficiently understand the implications of water shortage at the local level. To create sustainable

and resilient societies it is paramount that policy makers gain insights into how people are

differently exposed and subjected to differentiated adaptive capacities and vulnerabilities based

on factors that at times are outside of their own control and agency. While this study cannot be

statistically generalized to other study sites, or Gaborone, it has shown the importance of
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understanding the intricacies of water shortage and vulnerability that is necessary to develop
sustainable equitable cities.
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7. CONCLUSION

Arguably one of the biggest development failures of this century is the inability to provide clean
and safe freshwater to all. A failure whose impendent success is further challenged by climate
change. This study is conducted to explore the implications of and responses to water shortage
among households in Gaborone. The case study pays special attention to the differentiated
adaptive capacities and vulnerabilities of the studied households and seeks to furthermore
explore the underlying factors enabling or constraining individual agency.

The study finds that water shortage is not experienced similarly among all the participants, with
significant differences pertaining to both the experienced extent and duration of water shortage.
Nor does participants express a similar understanding of what constitutes adaptation to water
shortage. Instead this seems to be informed by current means of coping and adaptation within a
hierachical order further inlfuenced by their socio-economic background. It is further established
that water shortage has numerous implications for the participants such as; disruption of daily
life both with regards to household chores and time spend on fetching water and queuing times,
livelihood disruption for subsistence households and people with water intense jobs, social
exclusion and embarrassment, changing routines, water use and water source as well as health
challenges both as a direct result of poor water quality as well as the potential to disrupt
established health care routines such as intake of medicine. To reduce the risk of water shortage
and the subsequent implications hereof, it is illustrated how participants employs numerous
strategies to minimize exposure and sensitivity. These are for the most part coping rather than
adaptive in nature.

With the use of intersectionality as a heuristic device, a key finding of this study is that the
properties of adaptive capacity and vulnerability are not uniformly distributed between or within
social categories. Hence, the implications of water shortage and how the participants are affected
by this phenomenon is influenced by the intersection and interplay of several underlying factors
such as the identity markers pertaining to gender, age, nationality, socio-economic structures in
conjunction with the contextual factors of health, caregiving, unemployment and land- and
housing tenure. Together these form power structures that can enable or delimit the participants
in engaging in risk reducing adaptive measures as well as inform their vulnerability.

By employing an intersectional lens, this research attempts to bridge the gap in current
adaptation and vulnerability literature on water shortage that often focuses solely on a single
dimension of this phenomenon. As such this research seeks to better understand the intricacies
of water shortage by looking at the interdependent and interrelated aspects of implications,
coping and adaptation strategies as well as the underlying societal power structures influencing
these.
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It is shown how inherent power structures both within the individual households as well as within
society at large can contribute either positively or negatively to individuals’ experiences with and
vulnerabilities to water shortage. It is further shown that it is not only less affluent households
that are negatively impacted by, or vulnerable to water shortage but that e.g. households of
middle socio-economic status struggles with issues pertaining to health, social exclusion and
intra-household and community asymmetrical power relations that disproportionally affects
women compared to men. The research thus moves beyond the emphasis on access to financial
resources and poverty as the primary determining factor for vulnerability and instead highlights
how also e.g. gendered societal roles and nationality can impede an individual in pursuing a better
financial and socio-economic position within society. Similarly, the study reveals how
preestablished practices pertaining to water storing in some poorer households is actually
decreasing these households’ vulnerability to shorter unwarned water cuts. An important insight
to the existing notion in literature where properties of poverty and limited access to financial
assets often categorize the unit of analysis as vulnerable by default.

It is recommended that future research explores the relationship between health implications,
coping mechanisms related to decreased hygienic practices as well as water storing as an adaptive
strategy, as this might potentially challenge the finding of water storing being an adaptive
capacity. Similarly, more research into the role of ethnicity vis-a-vis vulnerability and adaptation
to water shortage in Gaborone is proposed to provide a broader perspective of this dimension as
well as on the water shortage heat nexus.

Concludingly, this research hopes to inspire future research to employ intersectionality within the
realm of water shortage and climate change adaptation, as it has been demonstrated how this
analytical framework can contribute positively with invaluable insights to further the
understanding of these phenomena and ultimately help the development of sustainable,
equitable and resilient cities.
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9. APPENDICES

9.1. Appendix A

Below is Table 3, displaying the different areas represented in this research.

Table 3: Location of Participants’ Households

Block 3
Block 6
Block 8

Bontleng

Extension 8

Extension 10

Extension 11

Extension 12

Kgale

New Stance
Old Naledi

Village
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9.2. Appendix B

Below are Table 4 showing the themes of the demographic part of the interview, Table 5
displaying the interview themes of the primary interviews and lastly, Table 6 displaying the
interview themes of the key informant interviews.

Table 4: Themes for Demographic Questions

Self-identified Gender
Age

Marital Status
Nationality and Ethnicity

Household Level of Education

Employment / Livelihood

Family Structure

O IN[O|UVN| S| WIN| -

Housing Tenure

Table 5: Interview Themes for Primary Interviews

Theme 1: Purpose: To hear about the participant’s perceptions of climate change,
Climate Change if/how it is manifesting itself in Botswana and Gaborone as well as
potential experiences related to if/how it has affected their household.

Theme 2: Purpose: To get an understanding of the participant’s access to water,
Household Water their primary and secondary water sources as well as how they use water
System within the household.

Theme 3: Purpose: To get an understanding of the participant’s; experiences with
Water Shortage water shortage, response to this, prioritizations and struggles during

times of water shortage as well as own perceptions of preparedness and
future needs in relation to water shortage.
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Table 6: Interview Themes for Key Informant Interviews

Theme 1:
Effect on Organization/Work
Activities

Purpose: To get an understanding of whether and how water
shortage is affecting their work organization, activities as well
as if/how it is influencing their work.

Theme 2:
Effect on Local Community

Purpose: To get their view on whether and how water shortage
is affecting the local community with whom they work and in
what way.

Theme 3:
Vulnerability and adaptive capacity

Purpose: To get an understanding of who they regard
vulnerable to water shortage among the people/communities
with whom they work with as well as how they perceive their
adaptive capacity.
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9.3. Appendix C

Examples of buckets, typical volume capacity ranging between 20-25L.

Figure 9: Different Types of Buckets for Water Storing
Source: Author’s own photos, taken February 18t 2019

Examples of a drums, typical capacity 100-250L

Figure 10: Different Types of Drums for Water Storing
Source: Author’s own photos, taken February 22" 2019 (L) and February 18" 2019 (R)
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Examples of JoJo tanks, typical capacity 2.200-5.000L

Figure 11 (L): JoJo Tank for Rainwater Harvesting

Figure 12 (R): JoJo Tank for Storing Municipal Water
Source: Author’s own photos, taken February 22" (L) and February 18t 2019
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9.4. Appendix D

Example of a house without ceiling but only corrugated iron as roof.

S SR
Figure 13: A Participant’s House Without Ceiling
Source: Author’s own photo, taken February 18t 2019
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