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A B S T R A C T

This article explores responses to one type of climate risk, severe water scarcity, during Cape
Town’s drought from 2016 to mid-2018. Advancing our understanding of how societies can cope
and develop despite disruptions, it considers how selected pathways shaped noteworthy response
diversity to mitigate the impact and potential harms associated with the unprecedented drought.
Enhancing capacity through off-grid alternatives, private responses led to the emergence of in-
novative arrangements, at extraordinary scales, to adaptively secure variants of household level
water access and reserves while expanding general reserve margins. Unintended consequences of
nascent off-grid capacity arrangements precipitated transformations and accommodation chal-
lenges to public governance systems. We relate these observations to emerging trends in ‘off-grid’
provision of goods by non-state actors, seen in other fields, a phenomenon we call ‘climate
gating’. These observations highlight what is and what is not potentially safeguarded by such
decentralised and polycentric responses.

1. Introduction

We live in an ‘age of uncertainty’ across multiple spheres (O’Malley, 2003). One such sphere is the arena of shifting earth systems,
that the term ‘Anthropocene’ (Crutzen and Stoermer, 2000) recognises (for examples of critical discussion of this term see, Harrington
and Shearing, 2017; Subramanian, 2019). Considerable research has taken place across a variety of domains – for example, insurance
and the financial industries (Clarvis et al., 2015), energy transition and transitions generally (Geels and Raven, 2006; Grey and
Sadoff, 2007), that explore variations in responses to shifts in earth systems. The threat of such changes to a sustainable future has led
scholars to pay increasing attention to novel kinds of risks, hazards and harms. Woodward (2019) has recently cautioned that the
most threatening of such disruptions are those of low predictability, high scale, speed and irreversibility. With varying degrees of
expression, the Cape Town drought exhibited all these characteristics as public and private actors grappled with reliability of rainfall
forecasts and water supply models, acted at unprecedented scales and speeds in endeavours to explore and bring online alternative
supply sources, all of which amounted to establish novel governance arrangements around water and future corrigibility.
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These shifts in risk governance are rewriting established ‘harmscapes’ (Berg and Shearing, 2018), and approaches to security. By
‘harmscapes’ we reference the broad range of unsecured harms posed by heightened risks and hazards associated with an altered
earth. This is similar to existing notions of ‘riskscapes’ (Morello-Frosch et al., 2001) or ‘hazardscapes’ (Mustafa, 2005), but includes a
broader view of exposure to unprecedented harms associated with major social, economic, environmental or technological disrup-
tion. For example, concerning anticipated health harms scholars have associated with Anthropocene changes, Whitmee et al. (2015,
p. 1974) highlight, “environmental threats to human health and human civilisation will be characterised by surprise and un-
certainty”, as society we “face clear and potent dangers that require urgent and transformative actions to protect present and future
generations”. The uncertainties associated with these harmscapes have presented significant challenges, to both professionals and
laypersons, seeking to manage or provide safeguards for these developments, such as climate variability, so as to promote en-
vironmental securities. By security actors we reference those who manage or respond to security issues, broadly conceptualised
(Dupont, 2017; Ostrom, 2010), rather than simply those professionals with a security label (Pretorius, 2018). Any actors who un-
dertake and select particular pathways to secure their interests against such harms are therefore included in the scope of ‘security’
actors. This opens up consideration of decentralised, private and polycentric nodes and actions in the name of governance (Ostrom,
2010), security (Berg and Shearing, 2008), and climate risk governance in particular (Vob and Schroth, 2019).

Existing approaches to water security generally converge on defining it in terms of abundance or scarcity (Jepson et al., 2017),
with frameworks aiming to understand physical resource availability, infrastructure and economic choices (Srinivasan et al., 2017),
and shaped by interacting domains of concern such as, social, demographic, economic, technological, ecological, and governance
(Romero-Lankao and Gnatz, 2016). Although water security and resilience literatures are dominated by a focus on public and/or
utility scale provision of water for general distribution (Yazdani et al., 2011; Ziervogel et al., 2010), in departure from a centralised
focus, it is this issue of securing private and household level supply, that we explore via an analysis of Cape Town’s response to a
recent drought that seriously undermined the City’s water security. In further departure from uses of resilience as a means of
understanding and framing both public and private responses to disruption and scarcity, common to framings and analyses of the
drought (for some examples, De Lille, 2017a; Luker and Harris, 2018; Rodina, 2019; Simpson et al., 2019b), this study concentrates
on what is being done to secure household level water supply.

We explore how private actions responded to disruption within the constraints of shock, in particular we consider the role
‘backburner’ technologies (Braithwaite and Drahos, 2000) played, and are playing, in establishing off-grid nodes of security. These
actions have underscored choices by private entities to moderate their dependence on the public system and its infrastructure
(Simpson, 2019). For many residents, this has amounted to a partial, selective or wholesale detachment from the public ‘water grid’,
in pursuit of water security (Simpson et al., 2019b). This development, observable in both business and households across the city,
might be thought of as ‘climate gating’, a term that locates this trend within the context of a wider phenomena of decentralised
service delivery involving private auspices and providers (Bayley and Shearing, 2001) such as ‘gated communities’ – an established
phenomenon within South Africa and elsewhere (Bislev, 2004; Blakely and Snyder, 1997; Shearing and Stenning, 1983). This de-
velopment is not dissimilar to a host of other private and decentralised actions in, for example, electricity (Jaglin, 2013; Van der
Heijden, 2013), education (Hursh, 2005; Zajda, 2006), and health (Chapman, 2014; Poirier et al., 2014) moves, where the state’s
ability to deliver key ‘public goods’ have been, and are being, supplemented and/or replaced (Dubé et al., 2014). As our case study
demonstrates these decentralisation, selective gating and off-gridding moves, particularly when linked, can have major implications
for disrupted centrally designed urban institutions, such as public water utilities.

We begin with a literature review of security in the Anthropocene under conditions of disruption and scarcity and we frame
household level responses to the drought from an emerging security perspective (Shearing, 2015). We then outline our methodology.
This is followed by a brief overview of the Cape Town drought, a presentation of findings and our analysis of them. We conclude by
explicating what we have learned about the ways in which individuals are responding to an unanticipated and disruptive event. Here
we pay particular attention to the implications of our findings for understandings of what effect these actions have highlighting the
emerging trend of ‘climate gating’.

2. New (in)securities

Bakker and Morinville (2013) have identified water governance as critical to water security, and to the long-term sustainability of
life on Earth. It is expected that evolving earth system changes will affect the frequencies and magnitudes of natural hazards, such as
hurricanes (Kossin, 2018), droughts, blizzards, floods and fires (Wise et al., 2014). Traditional knowledge and governance paradigms,
such as the assumption of stationarity (Milly et al., 2008), are likely to have little effect in dealing with these new harms (Ogden et al.,
2013), highlighting the need for a greater understanding of the threats Anthropocene harmscapes pose to societies and how people
respond to them. Water scarcity is conceptualised here as one such harmscape; an ‘insecurity that has to be overcome’ (Falkenmark,
2013, p. 1). Despite a proliferation of anticipatory toolkits for what to do (for some examples, The Rockefeller Foundation and ARUP,
2016; World Bank, 2018), and hypotheses of what might happen (Bai et al., 2016; Biermann et al., 2016; Dryzek, 2016; Steffen et al.,
2018), there is a dearth of examples detailing the ways individuals perceive and respond to unprecedented disruptions attributed to
such events and what the consequences of such actions mean for those seeking to shape the flow of events. This article includes within
its domain of ‘security’, ‘the very wide variety of activities and practices that are being carried out under the sign of ‘security’
(Valverde, 2014, p. 383). The case study described below, considers how a range of private actors responded to the disruption of their
water scarcity through creating local reserve capacity in the form of boreholes, well points and water tanks.
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3. Data collection and methodology

The research focussed on six main data sources, three providing quantitative data indicating consumption, water use and private
responses to the drought and three providing contextualization of the drought governance arrangements. In recognition of the
proliferation of rainwater harvesting technologies, unit sales data from South Africa’s largest rain water harvesting and storage tank
manufacturer and retailer were analysed. Although the five principal tank retailers and manufacturers were contacted, only one
company shared their sales and market share data with us. The second data source relied on the City of Cape Town’s reported changes
in number of households they defined as ‘high consumption’ households (CoCT, 2017). A third data source was changes in the
number of boreholes registered with the City (Jordan, 2019). A fourth data source was media reports – a source that provided data on
response technologies, household strategies and shifting relationships between residents and the local municipality. Fifth, a review of
the City of Cape Town’s drought policies and media releases January 2009 and June 2019, provided information on how the City
governs water supply and water distribution – with particular emphasis on changes in tariffs, fines, consumption data and registration
of boreholes and well points. Sixth, publications exploring governance arrangements of the drought (for some examples, Booysen
et al., 2019; Enqvist and Ziervogel, 2019; Simpson et al., 2019a, 2019b; Ziervogel, 2019) were reviewed.

4. Results

4.1. The Cape Town drought

Between 2015 and 2018, the water catchment area, known as the Western Cape Water Supply System (WCWSS), suffered its driest
three-year period since the 1930s (CoCT, 2018a). Historical consumption patterns indicated that Cape Town, a city of four million
people, would run out of water in early 2018 (CoCT, 2018a). Although there is a lack of definitive evidence linking this drought with
human induced climate variability, the unprecedented nature and effect of the drought on the citizens and government of Cape Town
(Simpson et al., 2019a), provides a useful case for considering the kinds of responses cities and their denizens may adopt, if the
anticipated effects of climate system changes are manifested in coming years (Allan et al., 2013).

We explore what private measures contributed to the remarkable reduction in Cape Town’s consumption, from 1200 ML/day
(mega litres of water per day) in 2015, to 526 ML/day in mid-February 2018 – a global record (Ziervogel, 2019) –measures that were
prompted by predictions offered by the City of a rapidly approaching a point when Cape Town would run out of water (Visser, 2018).
This proved to be an alarming prospect to Capetonians who had long assumed that their municipality would provide for their water
security (Booysen et al., 2019) – with this, a previously unthinkable possibility suddenly became thinkable.

As with so much else in South Africa, water usage in Cape Town was heavily skewed in favour of wealthier denizens with those
living in informal housing, conservatively estimated to be 20,5% of the population, using very little water in comparison with their
wealthier neighbours (Enqvist and Ziervogel, 2019). Further, about 10% of residents in Khayelitsha, one such informal settlement,
have neither access to running water nor any form of toilet (see Enqvist and Ziervogel, 2019 for detailed analysis of water inequalities
in Cape Town; and see Stats-SA, 2017 for information on well-known inequalities in South Africa). This meant that opportunities to
reduce water consumption from the municipal water grid rested with higher level consumers – consumers who, because of their
previous high levels of consumption, found the quota of 50 L per person per day that the City had imposed particularly onerous. This
concern also extended to the prospect of having to line-up for water at water distribution points, for 25 L of water per person per day
that the City was planning to implement should ‘Day Zero’ arrive where most the city’s residential suburbs (excluding informal
settlements) would be shut off (Ziervogel, 2019). A consequence of these concerns across a wide swath of Capetonians was that they
looked for alternative, off grid, ways of meeting their water consumption requirements (CoCT, 2018a).

4.2. Rainwater harvesting tanks and groundwater access

Rain water harvesting and storage tanks (water tanks), private boreholes and grey water systems emerged as some of the most
prolific strategies for enhancing household level water supply, for those who could afford them. A commonly purchased 2500 L tank
costs roughly ZAR3000.00 (USD215.00), which is approximately half the total monthly income of the lowest income quintile of South
Africans (Stats-SA, 2017). A shallow well point (> 9m deep) and pump cost approximately ZAR10,000.00 (USD720.00), where as a
major borehole reaching down 80m to more permanent water cost approximately ZAR140,000.00 (USD10,000.00). In addition to
the above technologies several larger companies commissioned private desalination plants which treat abstracted sea or groundwater
for their private use (McClelland, 2019; Pace, 2019). Fig. 1 graphically represents the uptake of vertical water tanks with capacity
between 1000 L and 20 000 L in Cape Town (National Sales & Marketing – “X Tanks”, 2018)4.

Sales of water tanks did not change significantly during the first year of the drought, with sales of tanks remaining within their
previous ten-year average sales of 165 tanks per month (July 2013 – August 2015). In the first half of 2016, the drought was generally
considered to be a challenging but temporary anomaly in rainfall patterns (Wolski, 2017). This inaction reflects confidence in the
conventional supply system and the prevalence of a mentality that anticipated a return to ‘normal’ rainfall and no need for sup-
plemental actions. Towards the end of 2016 there was an increase in sales, with 535 tanks sold in September (324% increase in sales
compared with the monthly average), as early adopters began exploring alternative household level water security options.

4 ‘X Tanks’ is an anonymizing pseudonym.
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Fig. 1 illustrates how a third consecutive year of water scarcity triggered a cascading increase in tank sales, a substantive shift
towards water tanks as sales rose to an initial peak of 2609 tanks sold in March 2017. This spike marks the 21st month of the drought.
General awareness (public and private) of the severity of the drought as a multi-year phenomenon and the government’s inability to
secure supply increased at this stage (De Lille, 2017b). There was a dip in sales through the first few (traditional) winter rainfall
months of 2017 indicating the initial rainfall events had an impact on consumer behaviour. However, growing awareness of the worst
rainfall season on record (Wolski et al., 2017), correlated with a dramatic increase in tank units sales during the second half of 2017.
The rapid increase in sales from July 2017 onwards, tracks the adoption of rain water harvesting tanks as a private and household, an
off-grid water securing strategy – 49,805 tanks were sold by ‘X Tanks’ between December 2016 and February 2018. ‘X Tanks’ market
intelligence reports suggest that in February, when they sold 8010 units, they estimate over 20,000 tanks were sold in the Cape Town
(interview, National Sales & Marketing – “X Tanks”, 2018). These trends indicate an unprecedented demand for tanks which, over
that period, was limited by availability (Palm, 2018).

In December 2016, 117,000 households were identified by the CoCT as using more than 20,000 L of municipal water per month
(CoCT, 2017). Punitive demand management reached its height in the February 2018 which included a household allocation of
6000 L of water per month and substantial fines for those exceeding this amount.5 By February 2018, through various demand
management means, the number of 20,000 L plus households had been reduced to 12,300 (CoCT, 2018b). Over this 14-month period,
105,000 ‘high consumption’ households curtailed their municipal water use (CoCT, 2018b), many of these households are likely to
have installed water tanks to mitigate their consumption (see, Brick et al., 2018). Although 100,000 households are a small pro-
portion of a total city of four million residents, their impact on total consumption was significant. Their off-gridding actions
amounted to a ‘shock within a shock’ that threatened to undermine the City’s revenue and tariff models, capital available for
augmentation plans, and, significantly, the City’s ability to cross-subsidize the approximately one million residents who do not pay
for water (Simpson et al., 2019b).

Fig. 1 also indicates that in 2016 there were 1500 registered boreholes and wells in Cape Town, by April 2019, over 26,000 had
been registered (Jordan, 2019). This indicates an unprecedented adoption of groundwater as a source of private water supply. These

Fig. 1. Rainwater harvesting tank sales data, number of registered boreholes and well points, and reduction in number of households consuming
more than 20,000L per month, Cape Town, Sept 2016-April 2019 (CoCT, 2018b; Jordan, 2019; National Sales & Marketing – “X Tanks”, 2018).

5 R1,536 (US$130) for consumption of 20,000 L, up to R20,000 (US$1,745) fine for 50,000 L per month.
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developments prompted the CoCT to require all residents to register their boreholes (Jordan, 2019), ostensibly to provide the local
government with information about the scale of this shift and its potential impact on groundwater. The conditions which drove
selection and retention of rainwater harvesting tanks, indicate a likelihood that those utilising off-grid solutions are likely to continue
to use these alternatives as a source of water. This has significant potential implications for the tax base of the CoCT, affecting
operating and capital expenditure budgets and particularly the cross-subsidization of water revenues for poorer areas (Simpson et al.,
2019b).

4.3. Climate gating and a new governance assemblage

The inability of the local government to maintain sufficient water flows during the Cape Town drought presented an un-
precedented disruption to water access and management. An emerging response to disruptions of flows of water (and electricity)
globally has given rise to a variety of ‘off-grid’ supply arrangements as an alternative to state provision (Simpson, 2019). In Cape
Town for example, where both water and electricity disruptions have occurred, a response by many citizens and organisations has
been to access alternative sources of supply and to move off public grids – either partially, or completely – to ensure continuity of
their supply (Madonsela et al., 2019). These responses, Puerto Rico provides but one of many extended examples, are producing
concerning resource inequalities and recovery challenges (Simpson, 2019).

In response to the Cape Town drought these private actions supplemented an anticipated lack in the public provision of water and
introduced novel, decentralised water supply alternatives that reshaped the established water system. The case highlights the role
that back-burner technologies can play in disrupting public systems of supply. Together, access to groundwater and water tanks that
harvested water from hardened surfaces within CoCT, provide a dispersed reserve capacity. The effect of these actions on water
governance and infrastructures went beyond resourcefulness of consumers to include transformative characteristics, creating path-
ways that did not exist previously – pathways that were replicated at unprecedented rates and scales. It is to these pathways that we
now turn.

Focusing on the kinds of pathways individuals select clarifies how observable shifts in behaviour and technological selection for
adaptation under disruptive conditions illuminates perceived insecurities brought about by shocks. Water tanks, boreholes and well
points signal resourcefulness and flexibility in supply. Yet there are limits to the scalable impact of private resourcefulness, especially
in unequal societies. Spatially entrenched inequalities limit uptake of these capacities to an affluent constituency who were able to
move beyond the water resources that the municipality was making available through its established water distribution systems.
These developments have led to the creation of a new water infrastructure that has fundamentally transformed the way in which
water within Cape Town is harvested and distributed. Fig. 2 charts these developments.

Fig. 2 distinguishes between conventional (centralised) distribution grids and the new assemblage where key public goods, such
as water, are also secured through private actions. Two key characteristics of the emergence of the new governance assemblage are

Fig. 2. Water Governance Chart.

N.P. Simpson, et al. Climate Risk Management 26 (2019) 100196

5



highlighted in this figure through steps 3 and 4 of the diagram. Step 3 outlines the impact of private actions on the local municipality,
before the local government was able to recognise the effect of their actions on the conventional governance arrangement, and while
it was itself attempting to respond to the drought through its conventional frame and infrastructures. As less water was consumed the
city’s budget, in part dependent on revenues generated through water sales, was adversely affected. Simpson et al. (2019b) have
described the effect this had on municipal finances and the threat it poses to cross subsidisation and the sustainability of the public
entity’s finance model. The ‘shock within a shock’ they observe has implication for planning, but also the majority of Cape Town’s
population who remain dependent on the grid. This new arrangement further complicates existing inequalities in water access in the
city and curtailed the City’s ability to deal with such stressors. Nonetheless, recognising the City’s mandate to deliver potable drinking
water to the city, in addition to addressing supply augmentation concerns (CoCT, 2019a), the local municipality’s notable response
has been to regulate.

Step 4 of Fig. 2 highlights regulatory and policy measures taken by the city to accommodate private and off-grid activities. In its
communications to make people aware of the 2010 Water By-law, and its 2018 Amendment, the CoCT requires registration of
boreholes and well points, “for environmental research and monitoring purposes only and not for billing” (CoCT, 2019b, p. 1). This
stance indicates an acceptance by the City of these emerging water governance arrangements. However, acceptance should not be
mistaken for resignation. The City has clarified its stance as the appropriate and principal water distributor within Cape Town as “a
record of the amount of water used” must be kept and “no alternative water source can be used for drinking, cooking (and food
preparation) or ablution (body washing), due to potential health risks”making the City’s water the only lawful drinking water source;
unless the entity has a ‘water intermediary’ licence (CoCT, 2019c, p. 7).

Further, residents were informed that they needed to “give the City two weeks’ notice before planning to sink a borehole, well or
well point (CoCT, 2019c, p. 8). By June 2019, Cape Town had passed nine new water regulations. The specificity of this commu-
nication programme, outlining regulatory requirements that position and curtail the potential reach of off-grid actions, highlight the
importance the CoCT has placed on being able to both accommodate and manage these emerging water harvesting and distribution
arrangements as the City committed itself to “promote the responsible use of rainwater, grey-water and groundwater from private
borehole and well points for non-drinking purposes” (CoCT, 2019d, p. 12). In confirmation of the stance that all drinking water
should come from the central grid and should recognise the imperative of keeping residents connected, in the 2019–2020 General
Tariff Policy the City has included an ‘availability’ charge for all ‘serviced’ properties (CoCT, 2019e, p. 40).

Such regulatory constraints and provisions placed on off-gridding entities are seen by the City as accommodation of what they
term a “whole-of-society” approach to a “water resilient city” (CoCT, 2019d, p. 29), which “will depend on the actions of all people
and institutions living in the city” (CoCT, 2019d, p. i). This is a marked transition away from the governance arrangements of a
traditional centralised system. Conventional municipal reticulations systems map well with centralised governance and planning with
legibility, security and risk all calculated by water officials and within a stable governance and climatic system. Within such ar-
rangements, citizens entrusted public or utility scale entities with securing adequate quality and quantity of essential goods. Together
with a breakdown of trust (Ziervogel, 2019), material decentralization and the associated security provided by off-gridding, in
response to the drought, has disrupted Cape Town’s established water reticulation system which remains committed to ‘prioritise bulk
infrastructure’ (CoCT, 2018a).

How the CoCT responds from here, will continue to shape the flow of water, as well as what role they might play in enhancing
Cape Town’s general resilience to climate related shocks. Fig. 2 suggests private climate gating activities are part of, not separate
from, an emerging water governance assemblage where decentralised arrangements overlap with the actions of local government. If
this ‘gating’ arrangement tracks what has emerged elsewhere – for example in education (Holley and Shearing, 2017), health (Hein
et al., 2010) and policing (Dupont, 2017; Grabosky, 2007) – it could signal a more permanent shift towards a dual system in which
the affluent become self-providers of ‘club goods’ (Hope, 2000) used to supplement or replace public provision (Bislev, 2004).
Shopping malls, often associated with residential housing and office space, provide ubiquitous examples. In many northern hemi-
sphere cities, these gated spaces constitute ‘eco-islands’ with temperate climates that shield those who have access to them from ‘the
elements’ – snow, rain and the like – and provide their populations with carefully controlled temperatures. The same applies in areas,
such as the Middle East, where outside heat often exceeds the temperature that humans can tolerate for survival. Emerging across the
globe are state of the art facilities like the Biodome Office within Amazon's Seattle Spheres (Wall Street Journal, 2019), the new
indoor ecological complex at Singapore's Changi Airport (Kupelian and Narishkin, 2019), Dubai’s ‘Sustainable City’ (Diamond
Developers, 2019), and South Africa’s ‘Steyn City’ (Steyn City Properties, 2019), giving contemporary expression to what were once
considered curious experimentation in the Eden Project (The Eden Project, 2019).

Likewise, scholars are exploring what new strategies best suit the needs of smart, integrated and decentralised systems that might
mainstream or entrench such moves (de Graaf, 2019). These spaces, whose ‘gates’ filter access, constitute habitable eco-islands not
unlike the earth-like islands that Elon Musk has envisaged on Mars (Petranek, 2015), as an outpost for a handful of humans. If the
‘planetary boundaries’ that Rockström and colleagues have identified continue to be breached (Rockström et al., 2009; Steffen et al.,
2018), and large sections – perhaps all – of Earth become uninhabitable to humans and many other species (Barnosky et al., 2011),
perhaps there will be no need to travel to Mars. Eco-islands, that operate within the required thresholds for human comfort and
productivity may well be emerging on planet Earth, even while fears of a ‘climate apartheid’ and its associated unsecured harmscapes
are faced by large cohorts of people in inequitable societies across the globe (Brisman et al., 2018, p. 301). ‘Holocene climate pods’ –
such as ‘refuge’ cities (Pierre-Louis, 2019) – emerging within increasingly hostile Anthropocene climatic conditions may well extend
existing forms of ‘gating’ and antecedent ‘premium ecological enclaves’ (Hodson and Marvin, 2010) in concert with anticipated risk
megatrends facing cities (Hardy and Hauer, 2018; Laville, 2019). ‘Climate gating’ in response to shifting climatic regimes has arrived
and is being actively pursued. Whether and how these Holocene-like islands will emerge, whether it will be possible to maintain them
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and who will have access will become known as the Anthropocene Century unfolds.

5. Conclusion

Using a broadly defined notion of security, this article has provided a novel approach to understanding how societies respond to
and cope with major climatic disruption. It has done so through the lens of shifts in water harvesting and distribution within the CoCT
as its citizens have sought to enhance their water security. It has proposed the idea of ‘climate gating’ as an overarching term for the
kinds of coupled off-gridding and gating responses observed in Cape Town. This extends existing analyses of how local experi-
mentation under conditions of the disruption of essential services can reshape established governance assemblages.

A question that arises is how public decision making can, and should, respond to the shifts in governance arrangements we have
identified. These shifts are challenging established conceptions of how the provision of goods such as water can, and should be
provided, as well as established arrangements for doing so. Answering this question will require comparative analyses across geo-
graphic, temporal and political contexts.

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgement

This research was funded by the Social Sciences and Humanities Research Council of Canada [Grant Number: 957376, 2018].

Appendix

Data set supporting Fig. 1: Rainwater harvesting tank sales data, number of registered boreholes and well points, and reduction in
number of households consuming more than 20,000L per month, Cape Town, Sept 2016-April 2019 (CoCT, 2018b; Jordan, 2019;
National Sales & Marketing – “X Tanks”, 2018).

Month/
Year

Unit Sales (No. tanks sold over
1000 L capacity)

X Tanks Estimated
Market Share

Estimated Total Industry
Tank Sales

Number of households consuming over
20,000 L per month

Registered boreholes
and wells

Dec-15 235 25% 940
Jan-16 295 25% 1180
Feb-16 387 25% 1548
Mar-16 363 25% 1452
Apr-16 463 25% 1852
May-16 344 25% 1376
Jun-16 357 30% 1190
Jul-16 277 30% 923
Aug-16 373 30% 1243
Sep-16 535 30% 1783 1500
Oct-16 495 30% 1650
Nov-16 829 30% 2763
Dec-16 1132 35% 3234 117,000
Jan-17 791 35% 2260
Feb-17 1706 35% 4874
Mar-17 2609 35% 7454
Apr-17 1604 35% 4583
May-17 1538 35% 4394
Jun-17 2697 35% 7706
Jul-17 2677 35% 7649
Aug-17 3183 35% 9094
Sep-17 4030 40% 10,075
Oct-17 5149 40% 12,873
Nov-17 6037 40% 15,093
Dec-17 4329 40% 10,823
Jan-18 4313 40% 10,783
Feb-18 8010 40% 20,025 12,300

Apr-19 26,000
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