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ABSTRACT
Access to an adequate quantity of potable water in urban households has been of significant interest as well as a major problem to many governments globally but more notably in the low income and middle-income countries of Africa, of which Nigeria is one. Rapid population growth, urbanisation and major demographic shifts in Nigerian cities have long challenged the capacity of the government to provide effective municipal water supply. This has resulted in a problematic situation characterised by uncontrolled and unregulated water sourcing mainly from groundwater by the majority of urban households among the rising middle class population who draw significantly on resources to sustain modern lifestyles. This research examines how the middle class household water practices and their variants have been shaped by the complex causal interplay between this problematic scenario and socio-cultural as well as technological factors, with significant implication for water demand.
The research investigated which water use practices and variants exist in the middle class households, how they are carried out and the various factors that fused to shape the way they are enacted. Through the lens of social practices theory, the ongoing activities in the two key domains (governance and household domains) which are causally relating to shape water use were investigated. This was achieved through a qualitative approach which employed interviews, focus group discussions and visual methods.
This thesis identified how water sourcing practices, body washing /toilet practices, kitchen practices, laundry practices, garden practices and car washing practices were enacted in households. Poor water governance resulted in the private water sourcing which is increasing the water use. The fact it is ‘private’ conveys a meaning that strengthens the sense of personal ownership and control of the water sources, which owners also see as tariff-free, prompting unconstrained use with potential negative implications for the context’s hydrogeology.  Alongside this water sourcing, many water use practices were identified as engaging significant quantities of water: for example, frequently occurring practice variants included repeated toilet flushing per use episode, manual washing and repeated rinsing of clothes, and leaving taps and hose pipes running for kitchen activities, car washing and garden watering. In contrast, the use of buckets and bowls for body washing may represent a water saving compared to western body washing practices. Other variants and patterns of all these practices have been identified, alongside bundles in which different practices occur together, further revealing the complex nature of water practices.
 This thesis posits that the problem of water supply and demand in the context of this study is complicated. It theories that in order to effect change for a sustainable water future, water policy makers require entirely new understandings of the context-specific nature of these problems in order to craft solutions with that understanding. 
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[bookmark: _5wcij47uuwxv]1.1	 Introduction
Since the post-colonial era, Nigeria has been aiming to establish functional centralised water supply systems in various cities, by building an inherited model introduced by the colonial government. For decades investments have been made into urban water supply projects to serve the growing population. Notable in the urban population is the middle class which is reported to have been experiencing significant growth and has adopted western household lifestyle that is significantly water demanding (Ahmed, 2011; Robertson et al., 2011), therefore those households require constant water supply delivered in a sustainable way to service their western way of living. And alongside the middle class and the higher class is the challenging rise in the population of the urban poor (Schoch and Lakner, 2020) that needs the attention of the government for water supply, as they struggle daily to access potable water. But in the midst of these challenges, decades of investments into the centralised urban water supply projects has only yielded partial insignificant distribution coverage. Instead, people have resorted to self-supply alternatives, giving rise to a chaotic, poorly governed supply-demand landscape that has raised serious concerns about the middle class drawing on water in unsustainable ways that are capable of further undermining water security. This research investigates what people do daily  with water (i.e water practices) , which factors shape these doings, and what the implications are for Nigeria’s urban water future.  
This challenge is not particular to Nigeria as similar situations are reported in many other African lower-middle income countries (African-LMIC). For example, Jacobsen et al. (2012, 3-4), citing a rich body of relevant literature presented a succinct analysis of these challenges. According to the authors, the governments are overwhelmed by the complex nature of the water supply-demand problems. The city-wide centralised water supply approach is not delivering the desired result due to rapid urbanisation, and major demographic transformations. . Supporting these findings is the OECD’s, 2021 report on water governance and the state of water-supply-demand in Africa which presents detailed analysis on 31 African cities. The report indicated that the situation has not improved, and it is worsening in most countries in the Sub-Saharan region. A similar trend is reported for most urban Asia where population, rising household demand and predicted extreme climatic events are intertwined, and are constraining/challenging the efforts of already struggling governances. The global nature of this problem is further highlighted below in the rationale for this study.
The study seeks to unpack  how the household practices are influenced by multiple interacting factors, and what those factors are and how they interweave to shape water demand on household scale in an African LMIC case study city. Considering the rapid population growth, the consequential rise in water demand, and the threat of climate change, the unfavourable water governance terrain, everything about water resources in this context is at risk should any climate change extreme event strikes. Unsustainable water resource tapping itself is capable of triggering some serious hydrological and hydrogeological problems that can upset the delicate human-water-environment balance. Therefore, it is important to understand the water practices in this context because they will reveal the various inconspicuous and often ignored doings that are raising demand so that it will be easier to target water saving interventions at the points they are needed the most. 

[bookmark: _c24a78ho1ov2]1.2 	Research Aim
Focusing on a case study city in a lower-middle-income African country, this investigation aims to understand the multiple interacting factors that influence urban middle class households' water practices to shape their water demand. 
[bookmark: _cdrt0g4jvwg1]1.2.2 	The significance of the aim
People use water daily for different activities in a household. But little is known about the details of how they use the water and how they keep changing the way they use water for the same thing or for different things - from time to time, or how and why two users engage with water in different ways, using different quantities for the same kinds of doing. These are the ways in which water use practices vary and they keep evolving, with implications for consumption. So the significance of the aim is that if the day-to-day water practices and the factors influencing them and well as the drivers of consumption in practices by the middle class is well understood, it could be easier for government and non-governmental organisations to develop a demand management framework and interventions in line with peoples’ practices particularly in a decentralised supply system. In addition, the aim of this research is important because it contributes to academic knowledge by providing additional understanding on how the social practices theory performs in the low-income countries’ context. 

The next section focuses on the background of the study to explore the rationale for the research topic. Section 1.3 defines the scope of the study which provides a brief highlight of the study area and the cases used for the study. This is followed by section 1.4 which presents the specific aims of the study. In the ending part (section 1.5) the chapter presents the structure of the thesis. 

[bookmark: _4mayylgk734]1.3 	Background and rationale for the study
According to the United Nations report ‘The global urban population is projected to increase by 2.5 billion urban dwellers between 2014 and 2050, with nearly 90 per cent of the increase concentrated in Asia and Africa’ (United Nations 2014 p 1). As Muggah and Hill (2018) reported, the population rise in Africa, especially in the Sub-Saharan region is overwhelming; considering the 1.1 billion is likely to double in 2050 with over 80% of the increase occurring in cities and the majority of the countries are unprepared in terms of infrastructure. Against this background, the overall demand for water will rise significantly.
Added to the challenge of a growing urban population, there is a rapidly rising population of the middle class globally. For example, in Africa it has more than doubled in the last two to three decades (Jacobsen et al., 2012, 3-4; Ncube, et al., 2011), and it is predicted to keep increasing in the future (Kharas, 2017; Yueh, 2013), with particular reference to Nigeria (Bughin et al., 2016; Campbell, 2013). Of particular interest is the middle class population because, according to the authors this population, over 320million as of 2010, has improved economically with very strong purchasing power.  As reported by Corral et al. (2015) this implies that more households are emerging with increasing purchasing power. Consequently, they draw a lot on resources including (significantly) on water at household level (Ahmed, 2011; Robertson et al., 2011. Corroborating this, the OECD’s (2021) report on water governance in African cities showed that the middles class is a significant factor for raising household water demand due to evolving lifestyle, which, according to Ogunshakin and Osasona (1991), is evidenced in relocation from less water demanding traditional African houses to the western-style houses with assorted  indoors water end-use facilities.   
 
In attempts to meet the growing water demand, governments of most African LMIC focus more on utilising the centralised water supply model as the main means of provisioning potable water to urban households, and this comes with a series of challenges. According to Batterbee, et al. (2012), the supply model struggles to keep up with water distribution and use, pollution and water quality problems, technical, financial and managerial challenges etc. The centralised water delivery system is also challenged by ageing pipeline networks, water loss through leakage such that even countries with long tradition of successful practice are now struggling (Larsen, et al., 2016).

 Since the year 2000, the centralised water supply systems in most African cities have suffered steady decline in municipal water supply and management to the extent that in a country like Liberia, less than 10% of the urban population has access to functional municipal water supply (WHO/UNICEF, 2019). Whether the municipal water supply is from surface water or groundwater from government boreholes, the main challenge is regarding providing adequate infrastructure to supply and distribute sufficient water centrally to households. Such problems are documented in various countries including Ghana (Nyarko et al., 2009), Kenya, Uganda and Tanzania (Thompson et al., 2000) and; Nigeria (Abubakar, 2016) as well as and other countries in Africa (Olschewsk, 2016). Jacobsen and colleagues corroborating Batterbee, et al. (2012), and Larsen, et al. (2016) argued as population and urbanisation increases rapidly, that the supply-demand imbalance is worsen as existing centralised water supply infrastructures age and breakdown. Access to sufficient quantity and quality of municipal water supply services is diminishing (Dos Santos, et al., 2017; Abubakar, 2016; Jacobsen et al., 2012, 3-4, 15; McDonald et al., 2011). 

With the majority of African urban households (including the middle class)   lacking adequate municipal water supply most of the households have resorted to decentralised water supply from private sources.  Personal supply from groundwater is proliferating in most countries and access is largely via boreholes and sealed well and vendors in trucks and carts (Healy, et al., 2018, 1). According to the authors, the proliferation of private boreholes and wells is intensified due to rising purchasing power of households, fall in the cost of drilling, and rising number of borehole drilling experts across Africa.  An earlier contribution by McDonald et al. (2011) the authors asserted groundwater exploitation will most likely continue on a larger scale in Africa given that it remains the largest reservoir accessible to individuals household and small communes in the urban or rural areas without involving extensive pipeline installations and complex engineering.

Given the above situation, most developing countries have engaged in significant groundwater development since the 1980s, and it remains a major source of water to (Foster, et al., 2018). As asserted by the author, a substantial percentage of households in African cities depend on groundwater in spite of governments’ efforts to provide municipal mains supply. In some African cities the government and utilities supply groundwater to households and the percentage of dependency vary with cities (e.g. it is 100% in Abidjan, Arusha and Dodoma, and Mombasa; 70% in Addis Ababa and 50% in Lusaka and Benin City. As reported by Foster and colleagues, data on private ownership of boreholes in African cities are difficult to obtain, however the level of dependency on private boreholes is believed to be high considering municipal supply remains limited in most urban areas and population continues to rise. 

This raises the worry about the depletion of the aquifers. As MacDonald et al. (2011) cautioned, over dependence on groundwater in Africa is likely to resort to large-scale depletion when abstraction rate exceeds recharge rate, especially due to urbanisation and soil-sealing effects. In most cases city populations tap groundwater (whether rechargeable or fossil) without a clear knowledge of abstraction volume in time and space which further positions the aquifer at risks depletion without knowing, and the risk is higher with fossil groundwater as it not usually recharged; and the risk of depletion is lesser only in a very extensively interconnected system like Nubian sand-stone aquifer system (MacDonald et al., 2011).  Closely linked with depletion concern is the lack of monitoring and control of private borehole ownership and the abstraction rate as reported by Foster, et al. (2018) that ‘private’ status of the boreholes means it is difficult for , private supplies from groundwater in most African cities are mostly individualistic and there is no government control on acquisition of private boreholes and water abstraction in most cases. The implication is that authorities lack the knowledge of the rate of abstraction in households and the aquifers are put at risk.

Adding to these is the challenge of climate change uncertainties which has the capacity to increase water demand and reduce rates of recharge, as well as potentially reducing surface water supplies (Merem et al., 2017; Macheve et al., 2015; Muta’aHellanddendu, 2012; Oteze, 1981). According to Mac Donald, et al. (2011), not much is understood about African groundwater resources in terms of how they will respond to climatic extremities. To the author, this calls for proper groundwater governance to enable deeper knowledge of the resources resilience in the event of climate change.   

These global challenges are applicable to Nigeria. According to findings from various authors, population is generally increasing and the middle class population is forecast to dominate the urban population in a few short years especially in Africa (Kharas, 2017; Yueh, 2013) with particular reference to Nigeria (Bughin et al., 2016; Campbell, 2013). The rising middle class population in Nigeria has adopted modern lifestyles and live in western styled houses (Ogunshakin and Osasona 1991). Consequently, water demand has increased (Ayeni, 2017; Bello, and Fikret, 2014), and the gap between municipal supply and demand widens (Adah, and Abok, 2013; Oyebande, 1978) and the need for groundwater intensifies, so most of the households have resorted to decentralised water supply from private boreholes (Abubakar. 2016) such as those shown in figure 1 below. 
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Fig. 1:  Multiple boreholes with overhead tanks in an estate, the trend of self-supply in Abuja (source: thewhistler.ng, 2021)


This prolific exploitation is weakly monitored and regulated, and in most cases they are not monitored (Biggs et al., 2013). The huge number of boreholes spreading all over the cities of the country represents a hybridised water supply system in which the centralised water supply system coexists with the self-supply system; and the exploitation of boreholes will likely continue into the future (FMWR, 2014). The result of this trend, as reported by Akpabio, and Udom (2018) is that water tables are falling, and this is as evidenced in hand-dug wells now becoming unproductive in some areas that hitherto were functional, and cases are rising of many boreholes that have decline in yield.  This has resulted in drilling of deeper boreholes in such places. 

The above stated challenges have raised interest in academic research. Literature that addresses middle class household water use or practices in African LMIC and similar other countries are rare. One literature regarding household water use, the work of Tshepiso Kadibadiba and colleagues in 2018 in Goborone, Botswana used a qualitative approach to investigate practices generally (not on the middle class)  to understand adaptation and change in practices in a drought situation.  Kadibadiba et al.’s (2018) work provides a relevant contextual background with which this study can relate. Zasada et al. (2020) used the survey method in India to study urban gardening practices and found out that garden practices are driven by socio-demographic factors as well as personal interest in aesthetics. Khalid et al. (2019) used in-depth interview to investigate laundry practices in Pakistan and found out that apart from power supply configuration, socio-material and cultural factors are key drivers of the laundry practice.

Although these are important and commendable academic contributions, but how the governance problems in Nigeria have shaped the supply-demand landscape; how and why the problem resulted in a hybridised water sourcing model and the ways in which the model is shaping the routinized water use patterns (water use practices) and why people draw so much water daily to carry out these practices are poorly understood. Even in the country’s only water policy (Federal Ministry of Water Resources, 2004) (See pp. 20-21 of the policy) these issues are not addressed.  
The practices approach to understanding resource consumption is based on the Social Practices Theory. In brief according to Theodore Schatzki, the social practices theory holds that  people (spatiotemporally), do (with resources) whatever makes sense to them to do depending on their understanding of activities and know-how of the ‘doing’ Schatzki (1996); this is detailed in chapter 3. Social Practices Theory (SPT) is adopted because as argued for and featured in the prominent works of renowned authors in this field of research, (e.g. Sharp, 2017; Browne et al., 2013; Pullinger et al., 2013; Sofoulis, 2011; Shove 2010) etc. Specifically relevant to this research is the work of Pullinger et al. (2013) which used the practices approach to investigated household water use patterns in south east England, exemplifying what obtains in a high income country, and revealing social practices approach as significantly relevant to understand household water demand as it provides for digging deeper into household water use activities to isolate various ways a particular activity can be carried out and how the various ways of ‘doing’ engage water differently mostly in inconspicuous ways. 

Practices-based research is an emerging approach globally, Sharp (2017); Browne (2015) stress the need for further research on water practices and in order to attain the desired sustainable water use which goes beyond bigger network provision using the traditional ‘predict and provide’ approach which concentrates on ensuring constant supply without understanding why people keep emptying the reservoirs and why the utilities kept pumping more. The relevance of practices theory approach is even more in African LMIC and particularly in Nigeria because the centralised supply system is limited in coverage and poorly governed/managed, therefore there is no platform from which very reliable data can be generated to guide demand prediction and effect the supply, so it is more or less like a case of ‘blind-usage’ until it reaches ‘day zero’.

Therefore, this research posits that the adoption of the centralised water delivery system by the government of Nigeria and other similar countries have made effective water provisioning in the urbanising cities difficult. It also argues that the failure of the centralised supply system has led to a disorganised supply system that is difficult to regulate and manage. Central in this problem is the poorly regulated ownership of boreholes and the uncontrolled exploitation of the aquifer by the increasing middle-class population. It emphasises implications for this on daily water practices, and the resulting increase in water demand, as well as the aquifers and the entire ecosystem could be very serious if the water resources are left to be depleted significantly. Moreover, it could lead to water scarcity and high cost of water in the future and the most vulnerable that could be affected are the urban poor population   which is also rapidly increasing and seen queuing for water at various vending spots on a daily basis to buy water (see figure 2). 
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Fig. 2: The poor queueing for water at a public borehole and doing self-supply from private wells (source: Ahmad, 2017)

Given that water practices to understanding household water use is new in Nigeria and in the wider African context, introducing this approach as a new way worth exploring to better understand what people use water the way they do makes this study very relevant. This is because it originates new knowledge regarding daily routine activities that are driving demand in households. So, this  research will provide a good understand of the various household practices and the variants of practices, and the drivers of the practices/variants as well as the patterns of the practices that exist and how the  multiple factors interweave to shape household water demand; and what the implications are for the future of potable water

To undertake this study the researcher  used the social practices theory (SPT) to explore which practices (daily ‘doings’ or activities) and their variants or categories exist in households which are shaping water consumption and in turn influencing overall household water demand over time. 
Using the practices theory also helps to expose some patterns of practices, and understanding the variants as well as patterns and their drivers is valuable to target more precisely the important areas where opportunities exist to design intervention for reduction in demand and sustainable water use as discussed in chapter 12 of this thesis. Therefore this study uses the work of Pullinger et al. (2013) as a guide to investigate the household practices in the middle class household in African LMIC context. 

[bookmark: _gxcefzaipr9e]1.4	Scope of Study
This issue was investigated because it is a common problem in most African LMIC. The study necessarily had to be intensive in order to understand the complexities of water practices. The study area is Nigeria was chosen because it is a very interesting and typical case in Africa, and Abuja being the Federal Capital Territory (FCT) was particularly chosen because it represents an extreme case of a rapidly urbanising city in Africa  with a very interestingly problematic water-demand-supply landscape constructed by an ongoing water governance problem, a scenario from which lessons can be drawn for other African cities and elsewhere. Selected residential estates in Abuja Municipal Area Council of the Federal Capital Territory of Nigeria are used in this research. The study is a single case study. A single-case study is adopted in this research because the it is an intensive investigation focused on exposing  very useful details regarding the practices that are driving demand in a context with the sort of complex problems as depicted in the conceptual framework (in chapter4) As argued by Mariotto et al. (2014) a typical single-case in-depth study sheds light on hidden knowledge that could be useful in understanding a particular case in a manner that combining multiple cases will fail to do. This is fully detailed in chapter 4. 

In terms of the study site, Abuja is contextually discussed in chapter 5. The research took place in three estates namely NCCE estates, Customs Estate and MSS estate, all occupied by the middle class population. In terms of the justification for choosing Nigeria, she belongs to the lower-middle-income group of countries with many urbanising cities, with high population growth rate which makes it suitable for the focus of this study. Likewise, Abuja was chosen because it is a typical rapidly urbanising city with the highest population annual growth rate of 8% (Abubakar, 2014), and it presents an extreme case scenario regarding water supply-demand problems and the full details of the justification for Nigeria and Abuja is presented in chapter 4.     



[bookmark: _77k8y9djprra]1.5	Structure of Thesis
The thesis is made up of 13 chapters including the conclusion. Having presented chapter 1 above, the rest of the thesis is structured as follows:  
CHAPTER 2, Water governance, global context, presents a global context of water supply and demand management efforts by water actors to tackle scarcity or ensure water security. It describes the freshwater situation and the challenges/risks of water insecurity occasioned by both evolving lifestyles and climatic uncertainties which can shape supply-demand landscape drastically. The chapter also discusses the traditional approach to water supply and demand management in high income countries and the critique of the traditional approach to supply and demand management. It emphasises the unsuitability of the traditional approach to the African LMIC and similar contexts. 
CHAPTER 3, Practices and the Social practices theory, discusses the overarching theory on which the entire research is based.  It begins by exploring the behavioural approach to demand management and its assumption. It proceeds to introduce the social practices theory and its assumption; it also advances the problems with the behavioural approach. The chapter also makes a case for the social practices approach to understanding household water demand and the relevance of the approach in this research as well as the complex presentations of practices. The chapter emphasises that one of the ways practices exhibit complexity is that they occur in often evolving variants and the literature shows that scholars in their have significant freedom to coin out what count as practices on one hand and variants of the practices on the other depending on various interplaying factors. In the empirical chapters of this Thesis where practices/variants are discussed, the researcher used his perception to coin what counts as main practices utilising terminologies that are deemed to be more appropriately and collectively descriptive of the ‘doings’. For example body washing practices is an umbrella terminology for achieving body cleanliness which can be done by using different technologies, carried out in varied spaces or sites at  motivated by diverse meanings, and requiring a range of skills depending on the technology or techniques or materials involved. So the different ways in which body washing is carried out by varying any or some of these elements and factors count as the variants of body washing.   
CHAPTER 4, Research methodology and design, details the methodological underpinning on which the research is based, the objectives, conceptual framework, and the research questions that guide the methods and approach used in the research, and details the methods used to draw out information from the research interviewees., how the research was approached, the justifications for the choices of method, the method of analysis and the limitation of the research 
CHAPTER 5, The study area: contextualising Nigeria and Abuja, draws on extant literature to provide contextual details on Nigeria in general and the Federal Capital Territory, Abuja in particular and the review is presented in two parts. The first part situates Nigeria in global perspective to provide a concise narrative on the water scarcity and accessibility issues in Nigeria and the trajectory of water provisioning efforts made by the government of Nigeria, and how governance challenges have impacted water resources provisioning in most urbanised cities of the country.   The second part of the chapter focuses on narratives about the establishment and development of the Federal Capital Territory, Abuja, with emphasis on the water provisioning situation, and the challenges encountered which made Abuja water situation fall into a similar problem like those of other Nigerian cities.
CHAPTER 6, Findings on water supply and demand management in Abuja,  draws on  the finding of the interviews and the focus group discussion held with the professionals to explore the question of water governance; what the key problems are, how they are perceived by the professionals, and what opportunities are being explored the government and other stakeholders (NGOs, and private water providers) to address the complex problems in the water-human-environment connection that threatens the future of water and by implication the future of the people. It draws some relevant conclusions that could be useful for wider water governance contexts.   
CHAPTER 7, Water sourcing practices, draws on household interviewees’ responses to discuss water sourcing practices in households. It discusses the various categories of estates that people live in and the sources of water available to them, and the ways people source the water which have developed into widespread sourcing methods now referred to as “water sourcing practices”. It discusses how and why some people prefer or do not prefer to source from private groundwater sources or municipal options. It concludes by highlighting the various positions among water users regarding which source is preferable and why. Such opinion variation about water sourcing impacts significantly on how other household water practices (discussed in the next four chapters that follow) are enacted.
CHAPTERS 8, 9, 10 and 11 explores the 6 other practices which are influenced by the water sourcing practices The practices are: body washing   and toilet practices (chapter 8) laundry practices (chapter 9) kitchen  practices (chapter 10); and car washing and gardening practices (chapter 11) The chapters showed that the practices are carried out in different ways  depending on the material/technology used to enact them. In similar manner the same contents are covered in chapters 8 to 11 for the respective practices.
CHAPTER 12, Discussion and analysis of key findings, discusses and integrates the key findings of the thesis and demonstrates that the research questions are addressed. To do so the chapter recaps the main challenges with water governance and relates the challenges to water sourcing practices, and highlights the impact of sourcing practices on all other household practices. Further, it analyses how the practices, the variants of practices, the bundling of practices/variants, and other factors interplay in shaping consumption. The answers to the research questions then prompted further discussion guided by the following questions (different from the research questions): given the poorly managed water supply, what scenario will play out in a drought situation in Abuja and who will be most impacted? What opportunities are available to explore in order to reduce the chances of water running out?  In addition, it discusses the various opportunities that could be explored and exploited to bring about changes in the supply and demand landscape. 
CHAPTER 13, Conclusion, provides a comprehensive summary of the most important findings of the research and the key arguments presented.  It explains how the research aims and objectives have been met and the key contributions of the research to knowledge. In addition, it makes some recommendations for policy, and suggests future gaps for research.


[bookmark: _5wq9q02ssaas] CHAPTER TWO: WATER GOVERNANCE: GLOBAL CONTEXT
[bookmark: _oemue3myvewt]2.1	Introduction 
Drawing from extant literature, this chapter contextualises the rationale for this research. In doing this the chapter begins by briefly exploring fresh water insecurity in global context (in section 2.2) and explains what water insecurity is and the forms of insecurity that obtain in high income countries (HIC) and African LMIC and why there is need for demand management with the aim to achieve sustainable water future.  In sections 2.3 explores water supply and demand situations in the lower-middle income countries to understand how supply models and access to water are being influenced by governance challenges. The household water demand situation is explored in section 2.4 to understand the trend of water demand in the African context and why demand management is necessary. Section 2.5 focuses on the concept of water demand management and how it is engaged in the HIC, before examining why such approaches are challenging to implement smoothly in the African LMIC. The sections also serve as signposts to the sections in the next chapter.  
In terms of which countries belong to which group in this review, according to the World Bank classification in 2019 (reviewed periodically), HIC are those with gross national income (variable as per annual review) per capita up to $12,536 or more.  Examples are the United States of America (USA), the United Kingdom, Canada, Australia, etc., and the lower-middle income countries are those with gross national income per capita up to between $1,036 and $4,045; examples of such countries in Africa include, the Ghana, Congo republic, Egypt Arab Republic, Kenya, South Africa, and Nigeria; in Asia examples include China, Indonesia, India, Pakistan, Japan, and Turkey; in Southern America examples include Argentina, Brazil, Peru and Colombia.   
To clarify, although this study is focused on African LMIC, the HICs’ inclusion in this review is due to the fact they are often taken as role models by the African LMIC  in terms of urban water supply and modern household lifestyle, and this emulation is criticised in this study as unsuitable for the African LMIC because the emulated countries are also faced with some difficult challenges embedded in the water supply and demand management model. And in most instances the emulated models do not fit nicely into the African LMIC context as the two contexts are not similar. In view of these problems the concluding part of the chapter explores what obtains regarding demand management in the low / middle income countries’ context, how it varies from the HIC approaches, which is found unsuitable for the African LMIC and elsewhere with a similar context.
[bookmark: _j5kj4jrl6ykk]
[bookmark: _vuodq3bsjhtr]2.2	Freshwater insecurity 	
Freshwater insecurity is a concern globally especially in the low/middle income countries where water provisioning has fallen short of United Nations and WHO minimum standards in every aspect (Lundqvist, Appasamy, & Nelliyat, 2003). According to the UN Water Analytical Brief, water security is defined as ‘’the capacity of a population to safeguard sustainable access to adequate quantities of acceptable quality water for sustaining livelihoods, human well-being, and socio-economic development, for ensuring protection against water-borne pollution and water-related disasters, and for preserving ecosystems in a climate of peace and political stability’’ (UN Water, 2013: 1). Similarly, Meissner et al. (2018) showed that peoples’ perception of water security hinges on water’s availability, accessibility and affordability; and the author further emphasised that this understanding holds significant implications for policy. 

According to Jepson et al. (2017), varying definitions of water security or insecurity (as the case may be) have been put forward by scholars and authors along disciplinary framing biases and interests (see box 1 for a few). But Cook & Bakker (2012) argue in favour of a more integrated framing (e.g. the UN version presented earlier) because it creates room for more effective and informed policy decision and intervention designs that capture the various interests, and a reverse of this definition can be referred to as water insecurity, be it at individual, household, or global scale. Intervention design or crafting in this thesis means the government and utilities introducing various means (materials, devices, systems, and knowledge-base) to the populace which can aid change of practices. For example, gradually phasing out toilet cistern of 10 litre capacity or bigger from the market, while at same time embarking on a nationwide campaign and sensitisation programme to make people understand the reasons, will cut down water use in toilets. But the phrase water insecurity itself appears to mean that water is the entity of concern and not the people using the water. But it is worth noting that considering the humanitarian factor is the central reason we are concerned about water in the first place, therefore this issue should rather be about authorities addressing the water scarcity problems which positions people in insecurity regarding water. So, the phrase ‘water insecurity’ as used in this study also means peoples’ insecurity regarding water. 
Box 1: varying definitions by different authors from differing stances


Water security is access by all individuals at all times to sufficient, safe water for a healthy and product life (Webb and Iskandarani, 998) – humanitarian stance
Water security means people and communities have reliable and adequate access to good quality water to meet the full range of their needs, are able to take advantage of the opportunities that water resources present, are protected from water-related hazards, and have fair recourse where conflicts over water arise (Soussan, 2003) – vulnerability stance
Availability of an acceptable quantity and quality of water for health, livelihoods,  ecosystems and production, coupled with an acceptable level of water-related risk to people, environments and economies (Grey and Sadoff, 2007) - ecosystem sustainability stance
Water insecurity is inadequate global water supply driven by seasonality and climate change (Tarlock and Wouters, 2013) – geopolitical stance

Source: adapted from Jepson et al., (2017))



Availability and access are coupled factors that require balancing to mitigate insecurity or enhance security. In this regard, Gray & Sadoff (2007) argue that inadequate availability can be destructive in countries where the hydrology provides too much or too little water (causing destructive flooding or drought respectively) that impede productivity and desirable livelihood. Similarly, constant access to water where there is little or no use/abstraction regulations is a threat to the conservation and future security of water (Barrett, 2004, Longe et al., 2010). But ‘access’ itself, as argued by Lundqvist, Appasamy, & Nelliyat, (2003), is a relative term, implying that people may have access but not in adequate quantity to satisfy their basic needs for healthy living. Therefore, by implication, water security or securing peoples’ lives in relation to water (as the case may be) is only achievable when, irrespective of hydrological situation, available water is properly harnessed and adequately provisioned, and access/usage are carried out in sustainable ways. 
The urban setting is of interest in this study rather than rural because the world is experiencing a tremendous rise in population and rapid urbanisation which is predicted to keep growing. It has been estimated that by the year 2030 at least 60% of the global population will live in cities, and Africa is particularly highlighted (United Nations, 2014), especially in  the African LMIC. This comes  with increasing household water demand  (Domene and Saurí, 2006) as depicted in figure 1; this is as a result of the shift from the traditional African household lifestyle which is less-water  demanding to the western one in which bathrooms, toilets and kitchens and outdoors activities are more heavily water-demanding than in the traditional rural household lifestyle. Consequently, water imbalance has resulted (Haase, 2009). Along with increasing water consumption are other urban-water-related issues such as deteriorating groundwater quality (Morris et al., 1994) and diverse water-food nexus problems (Kookana et al., 2020). 
It has also been establish that paving the natural ground surface with things order than the natural pre-existing materials (Xiao et al., 2013) and waste generation are often associated with urbanisation and their effects on urban waters and the environment are understood (Khajuria, et al., 2010; Wessolek, 2008). Soil sealing  encourages city flooding, which when combined with improperly handled urban wastes leads to serious pollution of rivers, dams, and reservoirs, which implies higher cost of water treatment for municipal supply.  As reported by Habtemariam, et al. 's (2021), these problems in most African cities are further aggravated by poor water governance and funding in the face of climate change challenges. Considering all these issues, and with an emerging water demanding middle class population, it is useful to understand how all of these factors and peoples’ water practices interplay to challenge water security. 
Water insecurity is a serious issue in both HIC and African LMIC. There are two key problems relevant in this study that challenge water security in both contexts as aptly analysed by Lundqvist, et al. (2003). The first one is that there is an ever-increasing need for the expansion of the mains pipeline, and this is exerting huge pressure on governments to provide more of the infrastructure and technology that can aptly handle citywide, intra-basin and inter-basin water networking to meet urban and rural demands. In the HIC this is somehow evident in the expansive centralised water supply system, which as critiqued by Broich (2007, 346-348) requires huge capital investment and technological application for its maintenance as the infrastructures age. In the African LMIC cities, the problem manifests in the form of limited access to centralised supplied piped water.  The second problem is that urban water demand keeps increasing and yet characterised by inequality in terms of services provisioning which as reported by Mitlin, et al.  (2019) is often in disfavour of the urban poor and this is notably more rife in African LMIC. These two problems together make urban water supply challenging in the HIC already, and it is even more challenging in the lower-middle income countries. The next section explores in further detail the water supply situation in the lower-middle income countries.
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Fig. 3: Global domestic water withdrawal since 1960 - Source: Aqueduct /World Resources Institute. Adapted from Otto and Schleifer (2020)

[bookmark: _y7q3dx92jqj9]2.3	Urban household water supply in lower-middle income countries
Household water supply has been problematic in most lower-middle income countries,  According to some authors (e.g. Morrison, 2015, 3; Naz and Subramanian, 2010:3-5; Bauer and Morrison, 2008, 3) water utilities in most lower-middle income countries have been trying to emulate the more or less colonial/western-style citywide centralised (piped) water supply to households. Recalling Broich (2007, 346-348)’s critique, the model involves humongous hard engineering and huge capital investment, raising questions on the suitability of such model for countries that are struggling economically and technologically. Earlier literature, e.g Vörösmarty et al. (2000) shows that for several decades governments in the African LMIC have been struggling to provide piped water to households. More recent studies still show that municipal water supply coverage has not improved in most African cities e.g. in Ghana (Amoah and Yahaya, 2013), in Kenya, Tanzania, Uganda and Zambia (Armah et al., 2018). As argued by Dos Santos et al. (2017) following a review of a lot of authors’ contributions regarding sub-Saharan Africa, for example, access to water is far below the WHO minimum recommended in most urban households. 
According to the Organisation for Economic Co-operation and Development (OECD)’s 2021 report, most governments are unable to provide water at the pace of urban sprawl and major demographic shifts in the face of economic and governance impediments; consequently a ‘hybrid supply system’ developed. The hybrid system in this context means a situation where municipal water networks co-exist with informal water provisioning whereby people source water from private wells, boreholes, vending tankers, and in critical shortage periods rainwater harvest from roofs is used, and as earlier mentioned the entire system is poorly governed due to its overwhelming ramification. 
To Daly and colleagues, water actors in these countries lack the in-depth knowledge of the dynamism and complexity of this poorly governed supply model, to the point that statistical figures (especially as reported by the UNICEF and WHO) to explain how much access or lack of it obtains in various countries, are now contest by a number of research findings which in most cases unanimously argue that the population lacking water is often under reported (Daly et al., 2021). Lack of consensus on statistical figures which are based on averages, and which mask details, implies that there is yet more to know with regards to the extent of the water insecurity situation the authorities in African LMIC and elsewhere have got to deal with now and in the future.
Regarding the situation outside of Africa, Briscoe and Malik (2006, 8) reported that self-supply from tube wells has given rise to over 20 million wells in India where over 80% of households rely on groundwater, and this same trend is emerging in most African cities and has become very pronounced in Nigeria for instance (Foster, 2017). The hybrid situation itself would not have been as problematic because it could be reformed into a manageable and sustainable system, but the fact that most governments’ left the informal water sector poorly governed or ungoverned has been critiqued. For example, Solo (1999) argued that the hybrid model is taking a negative trend because there is poor coordination between the formal and informal water provisioning institutions and the latter is often ignored even though they serve the majority of the cities’ population in Africa. This situation 
As Muller (2018) incisively critiqued, apart from deterioration of the existing infrastructures which are plagued by illegal connections, and technical ineptness, the case of negative political interference, weak political will and institutional incoordination are also threatening the efficiency and survival of the public water supply system. Three examples advanced by Mike Muller include the cases of the Zimbabwean ruling government cancelling huge outstanding debts for users ahead of the 2013 election when the utilities were already struggling with cost recovery. Similar to this is the case of the South African government’s demonstration of weak political will to apply strict water saving measures in Beaufort West in 2010 until the water shortage crisis deepened and risked over 50,000 lives. Another  case is the institutional multiplicity and uncoordinated /conflicting management in the sector – as exemplified in Thailand’s case which resulted in the 2011 devastating (though avoidable) flood disaster. All these are coupled with financial deficit for sector development, and political instability /insecurity discourage local and foreign investment (Muller 2018, 71-76). In view of these challenges, the water demand situation in these countries, especially, meeting household water demand - has been challenging as briefly explored in the next section. 
[bookmark: _uqohmhakic67]
[bookmark: _wbccpn8rdysp]2.4	Urban household water demand in lower-middle income countries
This section however, is a brief general background to the water demand situation in the African LMIC, and a signpost to the further discussion in chapter 3 on household water demand as it relates to household water practices. A few literatures provide a sort of generalised insight into household demand situations in some African LMIC. Earlier studies by John Thompson and colleagues on household water consumption on 16 sites in 9 urban centres in East Africa between 1967 and 1997 concluded although demand is rising but supply is declining as piped water consumption resultantly reduced over the 30 years due to infrastructural deterioration, and consumption of non-piped water from vendors increased significantly (Thompson et al., 2000). In a more recent study, the OECD 2021 report, shows that overall water demand is rising in the African LMIC due to a combined effects of population rise and changing lifestyle in the society (OECD, 2021), and their findings show that the trend reported by Thompson and colleagues is common in most countries in Africa and getting worse in some of the countries.  
Regarding the case elsewhere beyond Africa, Ramulongo et al. (2017) citing Mohandas (2013) reported that per household daily demand in India varies significantly with household wealth. Narmilan et al. (2020) reported a similar trend in another case study in Batticaloa District in Manmunai Pattu, Sri Lanka, findings suggesting that while overall consumption rises with rise in population, household water consumption increases with  wealth/lifestyle. This implies that in the lower-middle income countries, significant economic improvement in the country results in more households upgrading to the richer class in future, thereby increasing the chance for access to constant supply, even if it is via private boreholes. This will in turn lead to an increase in overall consumption, considering the anticipated significant rapid population growth in the next few decades. The current and potential future issues relating to water demand are tangible, presenting evolving evidence and reasons for water managers to engage all possible innovative demand management strategies. The next section presents a brief on the concept of water demand management, the dominant approaches to water demand management in the HIC and the challenges the approach encounters in the African LMIC.

[bookmark: _iiyiisrx75pb]2.5	Water demand management as a concept                    
According to Resolution 64/292 of the United Nations General Assembly of 28 July 2010, every state is mandated to manage water demand to ensure sustainable use for future water security. The resolution explicitly emphasises the precarious and needy position of the wider global population, and (particularly) of the African LMIC , regarding provisioning of safe, accessible freshwater for household water and sanitation needs (UNDESA 2014). What is water demand management?  Multifaceted definitions and framings have been advanced (e.g. Brooks, 2006 cited Brooks, 2002; Savenije & van der Zaag, 2002; Deverill, 2001). According to Brooks’ earlier view, water demand management (WDM) simply means getting the most out of our water, but this does not provide a clear meaning as ‘getting the most’ could mean different things to different people in varying contexts. Similarly, Savenije et al. (2002) present simple definitions which suggest that water demand management is a governing approach that simply means strategizing for efficiency and sustainability; thus the simplified framing leaves room for ambiguity and multiple interpretations of some embedded specifics. But presenting more explicitly, Brooks (2006, 1) advanced a five-component definition as 
‘any method — whether technical, economic, administrative, financial or social — that will accomplish one (or more) of the following five things: (1) reduce the quantity or quality of water required to accomplish a specific task, (2) adjust the nature of the task or the way it is undertaken so that it can be accomplished with less water or with lower quality water, (3) reduce the loss in quantity or quality of water as it flows from source through use to disposal, (4) Shift the timing of use from peak to off-peak periods, and (5) increase the ability of the water system to continue to serve society during times when water is in short supply’.

Brooks’ five-component definition is noteworthy because it specifically addresses quantity and quality concerns, and the ‘how’ and ‘when’ of users’ engagement with water. It equally highlights the place of a resilient and efficient system that makes for ease of conservation for a secure water future. 

Why bother about water demand management?  The reasons are few but very important. One reason is the anticipation of extreme climatic conditions and the resultant effect on global water futures (Gosling & Arnell, 2016), and heightens the concern of policy makers, regulatory bodies, water companies and the informed public (Kenney et al., 2008). Another is the demand placed on potable water as a result of rising number of users (Jorgensen et al., 2009). In addition, diminishing water quality and quantity resulting from unsustainable catchment agricultural practices, anthropogenic activities, and products of climatic extremities (e.g. drought and floods) (Wan et al., 2016), have increased insecurity and uncertainties, and are calling for innovative demand management.

Consequent upon these global concerns, WDM is stressed as a key national action programme for water management, and implementation is expected to have commenced in all states since the year 2000 (UNCED, 1992).  In 2006 Brooks argued that previously most water actors attended more to the supply side of the equation which is often considered by some actors as primary (Brooks, 2006). But governments and water managers at various levels no longer limit focus to supply but now introduce a range of (WDM) strategies to address demand in order to strike the demand-supply balance and secure water security for future generations (Butler and Memon, 2005) .  

Policy formulation around WDM initiatives are meant to forestall water scarcity which (apart from drought and sometimes floods) is caused by degenerative or consumptive uses. Degenerative use occurs for example when a river, stream or aquifer is used and subjected to a degree of pollution that escalates treatment time and cost which may result in higher water tariff and/or scarcity of potable water (Wan et al., 2016). In consumptive use, water could be used sustainably as in the case of recycled use for crop production or garden watering); and it can equally be used up in the process of production of goods and services such that the water used cannot be recovered (Chapagain and Hoekstra, 2008), or wasted directly (through wasteful practices), or indirectly (via the use of inefficient water end-use systems) to the point that potable water becomes scarce.  
	
[bookmark: _e8b7uhecamj2]2.5.1	Water demand management strategies in high income countries
Since its introduction about four decades ago, demand management implementation strategies have evolved (Gellings, 2017), be it in the management of energy demand, water, or other resources. Demand management strategies for water vary depending on whether it is in a centralised or decentralised urban water supply system or a hybrid system (i.e. where the former and the later co-exist independently); or whether it is the HIC or African LMIC.
In the HIC where centralised system of water supply is dominant and the hybrid system exist in few place, governments and utilities often attempt to manage demand mainly by focusing on water users behaviours and choices, and on the water as resource, to  devising means such as use of water-saving devices, using alternative to water resources, water tariff adjustment, taxes and incentives, water metre management, educational programmes, awareness campaigns, demonstration projects, etc. (Sharma & Vairavamoorthy , 2009, 211). This is a traditional approach to water demand management which relies on behavioural psychology and neo-classical economics and it is known to be dominant in the water governance domain as stressed by a number of authors (e.g. Browne, 2015; Shove, 2010). The authors, emphasised that water use dynamics in households and the driving factors thereof are more complex than they seem to appear to the traditional water actors. They further argued that engaging this approach alone for water demand management has not yielded the desired outcome  because the strategie of the approach are found to be ineffective in addressing the complex interplaying factors influencing the dynamics of water use and water demand. In This regard, Spurling et al (2013) analysed the scenario in the HIC and argued that there is a need to re-craft practices. This means having to first understand how practices are constructed, and how they in turn drive water demand,  and then introducing mechanisms and materials that will make people use water in more sustainable ways (i.e.to engage new/better practices). These are explored and critiqued in further detail in chapter 3 to establish the background justification for the application of practices approach to investigating household water practices in the context of African LMIC and elsewhere.  

[bookmark: _ykavmzbb7nlr]2.5.2 	The problem with water demand management in African lower-middle income countries
Water demand management in these African countries and in other countries in a similar situation, has been impeded as a result of inept governance.  The system in African LMIC is not like the one in the HIC where demand can be predicted and monitored because there is a technological setting in place to enable the trialling and implementation of the behavioural approach to water demand management. The situation in the African LMIC is different in the sense that  the central water supply system is not working efficiently and utilities are just existing and operating inadequately in terms of the quantity and quality of water supplied as well as in terms of service delivery in its entirety (Abubakar, 2016). 
Many countries have their water utilities run by the government and consequently they fail to function effectively due to administrative and technocratic bottlenecks in the face of unfavourable economic climate and corruption (Lewis and Miller, 1987). As argued by Amoah and Yahaya (2013, 6-17), utilities are less functional  due to  inadequate funding, dilapidating infrastructures, and poor technocratic input, Moreover, Abubakar (2016) asserted, most urban dwellers in the African LMIC rely on individually procured water from sources such as boreholes, hand dug wells, or water vendors, etc. Consequently, it becomes more challenging to manage water demand via pricing, or some other strategies which are applied in the HIC, especially as consumption data are very challenging to gather because a significant percentage of the urban population is off-municipal mains supply and draw on various other sources of their choice (OECD, 2021). In most cities it  is uncertain there are systems in place to determine how much water the population draws per time. This raises the need for a very in-depth understanding of household water demand and the drivers, to enable water actors in the African LMIC context think in new directions towards addressing the water issue in their unique contexts. This is further discussed in the next chapter to justify why the social practices approach to demand management should be trialled.    

[bookmark: _kblkkpmtwpye]2.6	Chapter conclusion
This chapter explores the challenges of water governance in global context with focus on fresh water insecurity and how that global concern led to the concept of water demand management to tackle the challenge of rising water demand in HIC and African LMIC. It  establishes that access to freshwater is reducing in most parts of the world as the population and urbanisation keeps increasing in most parts of the world. Governments and utilities are making a lot of efforts to supply water to households by using the centralised supply system which is technologically and financially challenging. By exploring both contexts, the differences and similarities between the two contexts are highlighted. 
In the HIC, the centralised water supply system is more expensive and functional; but there are concerns that apart from the infrastructure maintenance challenges consumption is rising especially due to the fact that people’s lifestyles have become more water demanding. In order to reduce consumption the HIC have used the traditional approach which is still being critiqued as incapable of effecting significant changes in water use. 
In the African LMIC, the centralised water supply coverage is limited, less functional, and faced with governance problems. In addition, water demand is also rising but in this case it is mainly due to rapid urban population growth as well as the water demanding western lifestyle adopted by the expanding middle class population of the African LMIC. In order to meet the water demand, households draw on multiple sources of water, and abstraction is weakly monitored, thereby raising the concern for water scarcity and security in the face of climate change concerns.  
Given the consistent ineffectiveness of the centralised water supply system in most of the African LMIC, the incompatibility with the African LMIC context has become evident; and considering the poor governance of the water supply system, there is in most no known water demand management approach in most of the countries. It is important that water authorities and actors in the African LMIC understand that these are complex problems and therefore it is imperative to make concerted efforts to craft and implement new context-suitable demand management approaches. The next chapter presents practices and the social practices approach to demand management as a novel way to understand water demand and its management, and it is the theory which this study is based on.





















[bookmark: _vxib9fw8x99c]CHAPTER THREE: THE SOCIAL PRACTICES THEORY AND HOUSEHOLD WATER USE 
[bookmark: _qbwignx0txr] 3.1 	Introduction
This chapter explores the social practices theory (SPT) and its relevance in understanding household demand in high income countries (HIC) and African LMIC. The chapter explains the behavioural approach to water demand management which is the dominant approach to understand resource use. This approach is detailed in section 3.2. It further presents the emerging arguments against the behavioural approach by another school of thought that analyses its weaknesses and advocates a novel approach which is based on social practices theory. This theory focuses on understanding what people ‘do routinely’ with resources, rather than on the resources, and the behaviour of people towards the resources. An overview of the theory is presented in section 3.3. The section that follows (3.4) explains the concept of practices, why it is relevant to demand management, and the assumption on which it thrives, their elements and variants, and how they vary and interlock or bundle in space and time. It also advances evidence of the use of this approach in research generally, and justifies the relevance of it to this research in particular. The ending part of the chapter reviews the challenges as well as pitfalls associated with this novel approach and how they are gradually being overcome via effective communication of the social practices theory approach to policy partners. 

This chapter is central to this thesis because it provides the theoretical basis for the research as well as the literature evidence of the weaknesses of the dominant approach to water demand management and some evidence that promotes the social practices approach. In this way, the chapter provides the crucial theoretical underpinnings of the empirical materials collected in this work. The rest of the chapter makes a case for the potential benefits of exploring the SPT approach to understanding household water demand, especially within the African LMIC where the elemental configurations of the water sector are problematic and requires a novel approach like SPT to make sense of, and understand the inconspicuous drivers of household water demand management. 


[bookmark: _u6pu03e501kw]3.2	 Traditional approaches to water demand management and the challenges  
Reflecting on chapter 2, one notable challenge arising from the traditional approaches to water supply and demand management is that demand is still increasing generally. In response to this challenge, and considering the risk of water shortage in the future, water utilities, for many decades, rely on the traditional approaches which are implemented by using two approaches or ways to solve the problem of rising demand. 

First they use Structural and technical approach for tackling the infrastructure side of the problem to ensure constant and wider supply. As earlier mentioned in chapter 2, they do this by focusing on expansion of the distribution network to meet demand. According to Domènech (2011, 295) the approach has been challenged over decades by the need for constant expansion to keep pace with urban expansion, ageing pipelines, and allied infrastructures, all which require huge financial and technological commitments, and in recent times environment impact consciousness is leading to further critique of the model by environment actors. As rightly expressed by the UK Water Services Regulation Authority (Ofwat), increasing population/urban expansion and rising demand means having to do continual expansion of supply infrastructures and do more of water abstraction.  

‘The main way water companies have met rising demand in the past has been through measures including taking more water from the environment, and building infrastructure to store it. But this isn’t without its environmental and structural problems, so new solutions are needed’ (Ofwat, 2020a, p. 1).

Further, according to Hunaidi & Wang (2006), regarding the existing pipeline infrastructures, crack/leakage increases with ageing thereby leading to poor supply pressure and fluctuation in some cases. Therefore, leak prevention and early detection of leaks and fixing are dominant strategies used, as captured in the literature mostly about the HIC e.g. El-Zahab & Zayed (2019), Atef et al (2016), and Aamo(2015). But Chan et al., (2018) argued in their global scale analysis of major leak detection technologies that although a lot of commendable efforts have been invested in leak detection technologies, yet questions remain about the degree of reliability of this tool for significant water saving on a larger scale. 
  
Second, utilities engage the behavioural approach to understand peoples’ behaviours and choices regarding water consumption in order to predict demand as well as enact water saving interventions. It is termed behavioural because the approach is focused on the ‘people’s rational or irrational behaviours in the course of water use. They assume people are rational enough to change their behaviours when they are expected to do so; that they will be conscious of the environmental impact of wastage, the cost of water, and to use water saving technology; or people are, or become irrational in water use, when they lack information or skill, or capability to do so (Browne, 2015; Shove 2010). To achieve behavioural change, utilities and collaborating manufacturers have introduced a range of water saving technologies/devices (Sheth, 2017; Suzenet et al., 2002). They also introduced metering (for proper billing and consumption monitoring), tariff management, and incentive programmes as well as motivational messages to encourage water saving (Sharma & Vairavamoorthy, 2009, 211). Another challenge with gathering data on household water consumption is that the data only tells us the overall water consumption but it does not reveal which particular routine activities in the household are drawing significantly on water, and who is responsible, thereby making interventions weakly targeted.  
[bookmark: _17dp8vu] 
[bookmark: _j1l88kgd5lbe]3.2.1 	Critique of behavioural approaches
The behavioural approaches elucidated above, have been associated with inefficiencies that lead to its critique and the advocacy for engagement of the social practice theory in crafting practice-informed target interventions for sustainable resource consumption. Critiquing the traditional demand management strategies, Sharp and colleagues challenged the approach for relying on acquisition and statistical analysis of large quantitative data sets used to establish general ‘truth’ (e.g. the overall quality and quantity status of surface water or groundwater, and the quantity consumed by domestic and non-domestic users on catchment scale, etc.) on which future predictions are hinged (Sharp et al., 2011). The authors argue that relying on rationalist models of water users and user-provider relations, and statistical analysis that relies on averages are inadequate for deeper understanding of demand; this is because it ignores the intricately interplaying inconspicuous factors embedded in daily water practices which are shaping and continuing to shape demand (Sofoulis, 2011). One key issue that the behavioural approach advocates need to note is that water users will interpret ‘rationality’ differently; many users may consider their water use habit as rational even if they draw heavily on water as rationality for them may mean doing anything possible to enjoy the comfort and convenience which resources offer (Shove, 2003).
From a slightly different supporting perspective, study by Pullinger, et al (2013) in South East England led to the conclusion that large quantitative data are valuable to understanding household water consumption to some extent, but engaging SPT digs deeper in new way, complementing and potentially beneficial ways to further understand in detail the hidden factors shaping water demand, thereby aiding well targeted conservation interventions. Further eliciting the limitations of engaging only the behavioural approach for water demand management, Browne (2015) argued that it is problematic because it is based on behavioural psychology and neo-classical economics theory which focuses on the ‘people’ and their water use behaviour, but not ‘how’ and ‘why’ they use water in certain ways in their daily routines. Further, as Elizabeth Shove argued in 2010, utilities and policy makers have (for decades) relied on and worked with the ABC (Attitude, Behaviour, and Choice) framework which has been  poorly impacting - for water and climate salvaging - which assumes that positive change is achievable by influencing people’s attitude to use resources sustainably through informed choices. The author challenges water actors to move beyond that framework and consider social  practices approach as (at least) a complementary option (Shove 2010, 1274). Thus, overall, Sharp (2017) corroborating Elisabeth Shove’s critique concludes that the behavioural approaches to water saving have not demonstrated significant positive influence on household water use behaviour, hence the practices approach is being advocated.  
[bookmark: _d8dbsgjzc686]
[bookmark: _4ywaaft85ky]3.2.2	 The peculiar challenges faced by traditional approaches in Africa                                                                                                                            
In terms of using the structural and technical approach, most if not all African LMIC are developing centralised water supply systems in cities too, with the aim of satisfying household water demand, but in their case however, they are building on existing colonial approach as stated in chapter 2; and according to Dos Santos et al (2017, 17), most countries in the category of African LMIC face infrastructural planning and maintenance problem as well as inadequate funding and lack of requisite home-grown technology to sustain the copied water supply approach. Consequently, the network coverage is relatively low (compared to the mostly 100% coverage in the HIC). Even where pipelines exist, apart from large scale deterioration of the existing infrastructure, delivery is worsened by illegal connections, vandalism and other corrupt practices, all of which culminate in irregular supply and unsatisfactory services as captured in Abubakar (2016). This implies that this traditional strategy which focuses on expanding a centralised supply network is not working properly in the African LMIC context, and the same may be applicable in other countries with similar contexts.
Regarding engaging the behavioural approach used in the HIC, and against the above supply-problem scenario in the African LMIC, it is challenging to reconcile if and how water saving devices as a strategy is easily applicable for demand management in countries where the majority of urban dwellers struggle with water availability and accessibility from the mains supply system. There is a generic lack of reliable data (Jug, 2014), and in this case data on household water consumption and abstraction rate are either largely unknown or poorly documented because the majority rely on private supply. It would have been possible to harness such data if wide-scale household metering was in place. In this regard, authors argued that water metering (where it exists) is used by utilities with the aim of billing and cost recovery, and not necessarily for monitoring consumption and demand prediction or water demand management (but even the cost recovery effort is failing). This is demonstrated (for example) in Mutikanga, et al’s (2011) work. The authors investigated metering performance in Kenya and reported a high rate of failure (6.6% / year), a situation responsible for poor cost recovery by utilities. Alongside this, Masia and Erasmus (2013) investigated smart metering implementation to aid reduction in non-revenue water loss in Gauteng South Africa; and the study reveals that no concrete government support was in place to achieve that desired result. Granted most African LMIC share common developmental challenges, chances are that using metering as a tool for water saving is likely ineffective in the African LMIC context because coverage of municipal water which usually engage metering is relatively limited in comparison with private water sourcing. The poor metering regime means that municipal water consumption data is scanty, and considering the unlikelihood of metering individual private boreholes, there is total lack of consumption data from the private water users. 

Given the fact that water demand management strategies require high quality data for effective implementation (Stewart et al., 2011), it is hard to apply the behavioural strategy such as tariff adjustment in most African countries. In terms of engaging water tariff for demand management, it is not certain that water pricing will perform well in this context. Van den Berg and Danilenko (2017) reported that except in isolated cases consumer access to municipal water (the only source on which utilities and governments could likely manipulate tariff) is mostly limited in the majority of the countries,  suggesting that price as an instrument will have little or no significance on a country scale. Moreover, it is not certain that owners of boreholes or wells can be made to save water by raising water prices when they procure the water sources and carry out routine maintenance from their private monies. In addition, in terms of water saving education and awareness campaigns, it is doubtful people will easily respond positively to that strategy considering that most sources of water are privately owned and controlled and it may be hard to convince people to save water when there is no strong quantitative dataset to evidence looming scarcity. Consequently, this study argues that the traditional approaches to understanding demand and implementing demand management is not effective in the African LMIC context.   

[bookmark: _jl4tg1sg31xs]3.3	 A brief overview of Social Practices Theory 
Welch (2017, 5) advancing the thoughts of Welch and Warde (2017) states: “In the broadest view theories of practice could be taken to mean the widespread reformulation in social science of social entities and collective concepts—such as nation or gender—from essential or substantial categories to categories of practice, or processes of enactment”.
Social practices theory is an emerging theory which originates essentially from earlier theories advanced by scholars such as Giddens, Schatzki, Bourdieu and Reckwitz. Giddens introduced the theory of structuration which highlights (specifically) practices as fundamental to understanding the social system. This is reflected in Giddens’ statement: ‘’the basic domain of study of the social sciences, according to the theory of structuration, is neither the experience of the individual actor, nor the existence of any form of societal totality, but social practices ordered across space and time’’ (Giddens 1984,2). Also, corroborating Giddens’ thought, Theodore Schatzki in their alternative theory of practices concludes that people (spatiotemporally), do (with resources) whatever makes sense to them to do, depending on their understanding of activities and know-how of the ‘doing’ Schatzki (1996). As reviewed by Corsini et al (2019, 2-3), social practices theory is the result of the endeavour to overcome the structure–agency dualism, which for a long time characterised and divided social theory. With this, practice theories marked a departure from individualist, structuralist and poststructuralist approaches, as well as from the opposition between constructivism and essentialism. It is in this cutting position the theory advances to challenge the behavioural approach. 

Spaargaren et al (2016) citing and reiterating the stance of an early sociologist Erving Goffman, highlighted that the quest to understand demand via practices approach is not new, rather it is a sort of modified build up on Goffman’s emphasis on what he termed our ‘smallest behaviours’ and their significant impacts on our behaviour in the public (Goffman, 1963) and how we performance of daily life routines (Goffman, 1959).  Goffman’s and other earlier contributions are significant landmarks, but beyond these ideas, the researcher opines that the practices approach through the lens of  SPT has further refined the paradigm and perspective of this subject which is now being explored and exploited to understand demand in new ways in high income countries. Examples include the United Kingdom and some European countries, in Australia, and in the United States of America. In the lower-middle-income countries, traces are found in India and a few other similar countries. In terms of the focus of each research, it is observed that some studies are not actually based on SPT but just explore household activities with the primary aim of finding average PCC of resources (e.g. Xenochristou et al, 2020; Yang, et al., 2015). On the other hand, other research precisely explores some practices in detail to understand how, why and when they are performed and changed or retained, and the implication of such findings on the future of resources and that is crucial.  Research contributions in this category are rare in the African LMIC. Against this background, the next section explores how practices are conceptualised by various authors and theorists.  
[bookmark: _xt00yo1eassz]
[bookmark: _at69r41ofd3f]3.4.	 Practices
Practices will be explored in general terms in the earlier part of this section and then narrowed down to water practices in the paragraphs that follow.  According to Reckwitz, (2002, 249) “a practice is a routinized type of behaviour which consists of several elements, interconnected to one other: forms of bodily activities, forms of mental activities, 'things' and their use, a background knowledge in the form of understanding, know-how, states of emotion and motivational knowledge’’  To further clarify, Reckwitz referred to common daily practical human activities such as the way people do usual household routines such as cooking and body washing hygiene, or how they work, consume resources, and investigate things; which carrying out depend on the working together of interdependent and discrete elements (Reckwitz, 2002, 250). In addition,  Warde (2005, 134) added that ‘’practices has to do with the way people do things and how they are communicated/ represented (doings and sayings), where, according to Warde three components namely understanding, procedure and engagement are required or interplay in the process of carrying out practices. So, it can be concluded that practices are routine doings that are underpinned by the shared understanding and knowledge of the doings, following known procedures and engaging available materials required for the doing. Welch (2017, 9) in a brief synopsis of practices theory emphasised that although the practices rather than the individual become the central unit of analysis, the individual (rebranded as the practitioner or carrier of practices) still remains important and need not be eliminated from view in totality. 

Against the above background paragraph, and drawing on the meaning of practices as advanced above by Warde (2005), household water practices are briefly explained. Household water practices are the regular or everyday patterns of people’s interaction with water as influenced by various social factors which drive the way these patterns are constructed. And as explained by Pullinger et al (2013), household water practices involves peoples’ habitual lifestyle of water usage which (in often cases) resist individual’s value preference, attitude, and traditional behavioural/attitudinal-change, instruments or interventions which the traditional approaches engage to address water demand management. The authors findings showed that there are niceties and complexity in water practices such that people with similar per capita consumption (PCC) may do, for instance, gardening differently, depending on varying and differing factors such as their individual skills, personal interest in or attachment to gardening, culture, values/norms, materials available for use, and mode of water supply. Similarly, one user may use more of the available water for gardening and the other user less for gardening and more for cooking instead, and it gets more tricky or rather, difficult, to use assumed average PPC to predict their future consumption as these same users may change the way practices and water usage are carried out  over time.  As earlier noted it is even more difficult in countries where reliable data about household water consumption are not readily available. 

These explanations and thoughts are relevant to this study because social practices theory presents a useful platform for the study and practices as the unit of analysis. Therefore, the practices approach through the lens of the Theory used in this study presents a deeper understanding of what people do daily and the meanings they communicate and share, which makes them demand water so much or so less and why that is so. Just like the traditional approaches rely on some assumptions earlier mentioned, the social practices approach also holds some assumptions and arguments to challenge the views that the traditional method holds.    

[bookmark: _1oxj0iegaaj2]3.4.1 	What makes practices so important for understanding demand management?
Practices are so important to be understood because they represent complexity in water demand. Their complexity is revealed in the fact that they are formed by various elements, they can evolve, and manifest in various dimensions and variants to shape demand in intricate ways. If these various features of practices are understood by demand managers, it will broaden as well as deepen the perspective from which policy makers’ view and address demand management. These aspects are explored briefly.
With regards to the elements that construct practices, Shove et al. (2012) posits that practices are a function of three fundamental elements namely ‘Material’ ‘Competence’ and ‘Meaning’ which are referred to as elements of practices (fig. 4). The three elements play out to determine the water consumed in routine household activities such as laundry, cooking, bathing, gardening, etc. Take laundry for instance, Shove et al. (2012) explains that although a top-loaded washing machine will consume more water than a front-loaded model (the machine being the ‘material’ element here), a less skilful user (the ‘competence’ element) of a front-loaded machine will consume as much or even more water than a very skilful user of the top-loaded machine. For example by pressing the wrong button and the water already filled in the machine will drain out automatically and it will need refilling again; they can also waste some water buy under-loading which implies having to wash more sets than required, or by overloading which will make the machine to stop washing at some point after filling the drum with water, and in most modern designs the water must be drained (in this case, wasted) before the door unlocks for the user to reduce the load.  Regarding the ‘meaning’ element, a user that does laundry to eliminate odours from clothes even when the clothes look clean will probably wash more frequently or more clothe volume than the one who washes only when clothes are obviously dirty, this is because the former does it (mostly) to smell nice and feel presentable in public (explaining the ‘meaning’ element). So, household water consumption is determined by the interplay between the technology available to the practitioner of practices and the level of competence or skill in the use of technology and the social meaning that motivated the undertaking of the practices. This leads to the next issue which is the fact that practices can change from one form to the other. 
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Fig. 4: Elements of Social Practices adapted from Shove et al (2012)                                                                                                           

Another interesting feature of water practices that they are capable of evolving. This explains how water demand has been changing and may continue to change in future. This is also one argument that challenges the traditional approach to understanding demand. It raises challenging questions such as: if we base demand forecasts on PCC averages, will an individual’s average PCC remain the same in a lifetime? Will they continue to respond to changes in water price and technologies the same way all the time? The answer to these questions was offered by the work of Shove et al. (2012) who’s book explains assertively that practices are extremely unpredictable and dynamic, meaning some practices can remain for ages, or change slowly or rapidly in time and space depending on how people and society access and respond to materiality, acquire competence and relate to meanings. They further elucidate that new practices emerge only when links are established between material and competence and meaning, and that they disappear when the links are broken (see figure 5); and these changes can occur with individuals, and when a particular change becomes widespread it translates into a change of practice for a wider society. Such changes have taken place in societies and they are still on-going. For example Sharp (2017, 66-67) explains how people in households depended less on water and more on beer for hydration in Mediaeval England as the technologies around water, its purification as well as its use were not as developed as it is today. At the time the woman’s skill for household beer production was valuable, but over time new technologies changed things, water became the main source for hydration, and new skills for using water in households developed and the meanings about water and its uses changed.  
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Fig. 5: Proto-practices, Practices and ex-practices: Source: adapted from Shove et al (2012)  

Other literature exist that support the claim that practices evolve and adapt to changes. In this regard, Higginson et al. (2014) for example, investigated the impact of shifting energy-use practices in time and space and concluded that practices are not only dynamic and unpredictable but are capable of spatio-temporal self-rearrangement and evolution into new practices in response to disruptions, with significant implications for, and dynamism in resource consumption. In their study, the authors cited an example of participants reducing ther washing frequency and introducing more flexibility in washing schedules as their number of clothes increases significantly.
Another thing is that practices bundle or interconnect, and it is important to understand how and why they do so and what it implies for household water use. This section is relevant as it reveals the complex causal relationships that exist to shape the way practices are carried out and the factors that determine the frequency of practices. Moreover, the section is relevant to this study in the sense that understanding such complex causal relations in household practices could help policy makers to take a deeper look into the intricacies of the routinized water-use activities such that they will no longer be (naively) conceptualised as simple daily activities that are driving demand, rather practices will be understood to require something different form the conventional traditional approach to manage. It is of interest to understand what bundling is, and the words of Alison Brown provide insight. According to the author:
‘’…practices can occur simultaneously to one another either in terms of the time or place in which they are conducted, can have similar features to one another, or be implemented in a way that reflects shared social and cultural meanings (this is known as bundling of practices)’’ (Brown 2015, 418).  
One way to look at this is that causal relationships exist between two or more practices such that carrying out practices ‘A’ triggers the need to carry out practices ‘B’.  Another perspective according to the author is that practices ‘A’ could be carried out in different ways and combinations by the same person, for example findings from one of their works showed that body washing  practices come in the form of showering or flannel wash or bathing. Showering is more frequently carried out (like up to twice daily) by younger people and flannel wash less frequently by the older generation. But the young generation also combine both flannel wash and showering and do relaxation bathing either at home (as common among the young female) or outside home (as common to the young male). Again showering could be carried out for alertness, cooling off or warming up or for stress release or personal time for meditation, etc., just as other variants could be carried out for different reasons, and the different scenario comes with varying implications for household water consumption.
The next feature is that practices can occur in variants. This implies that variants are formed when practices which are referred (in this case) to as ‘main practices’ are carried out in different ways by changing any or a combination of the parameters which include but are not limited to the following: the material(s), the method(s) or technics(s) or competences with which the materials are engaged, the reason (meaning/value) for the performance, and in some cases the frequency of performance, whether the performance takes place a home or outside, the degree of water efficiency in performance and so on. It is important to explain (based on the literature) what constitutes main practices on one hand and the variant(s) of the practices on the other hand and how authors identify, coin, and name them in research. Evidences show that the parameters used by various authors to classify certain ‘doings’ as main practices or as variants vary widely according to authors’ individual view points and no clear consensus exist among scholars regarding the particular sets of parameters to be used to classify certain performances as  main practices and others as variants of main practices. This is seen in the way different authors used varying parameters to coin out practices and variants. For example regarding water use practices, Martin Pullinger and colleagues in their 2013 work titled ‘Patterns of water: The water related practices of households in southern England, and their influence on water consumption and demand management, identified the main household water practices as (i) personal hygiene practices which they also referred to as body washing practices (in page 39 and 40 of their work), (ii) laundry practices, (iii) garden watering practices, (iv) kitchen practices, (v) vehicle cleaning practices. In pages 35 and 37 (respectively) the authors also mentioned Shaving practices and Teeth brushing practices when explaining personal hygiene (washing) practices but are not captured by the authors as variants of personal hygiene practices. Their work shows that there is a significant degree of fluidity with regards how scholars identify doings as practices or variants. Similarly, the authors demonstrated that there is a high degree of freedom in thre use of dimensions or parameters for identifying practices variants depending on the data drawn from surveys and/or interviews questions and the method of data analysis. Martin Pulinger and colleagues used dimensions namely: frequency, diversity, technology, outsourcing, and efficiency, to identify or coin the variants of the main practices listed above (see pages 28 to 118 of their work for details).
  It is useful to  elucidate briefly (in general perspective) the aspects in which practices variants are presented by some scholars, and I draw on the contributions of Allison Hui in the work titled ‘’Variation and intersection of practices’’. According to Hui (2019) two aspects are identified namely: (i) variants within practices and (ii) variants between the nexus of practices. But this review focuses on the former for its relevance to this study as it seeks to understand how variants develop within the same practice. According to the author, variants within practices are expressed in three dimensions. 
The first being variants as a basic feature. In this case it is argued that variants are produced and reproduced within the same practice when conceptualised as ‘practice-as-entity’, and each of such entities emerge in various presentations in response to changes in the way they are enacted. The author gave an example of the practices of making ham-mustard-cheese sandwiches (i.e. the entity). Although it is the same entity (i.e. making of sandwiches), the same person could prepare it in slightly different ways every other time either by changing preparation method and ingredients, with implication for the energy and/or water consumed. This resonates with practices such as body washing which can be done in varying (mostly inconspicuous) ways such as washing with or without sponge, or with or without soap, or varying soap dosing, or doing another round of sponging/soaping after a first round of rinsing, with implication for the quantity of water used. Recalling the high degree of freedom in coinage and identification of practices and variants mentioned above, each of these ways of washing could be identified as variants or practices depending on the earlier mentioned factors.  
The second aspect is variants constructed from meaning.  For Allison Hui such variants are underpinned by meaning, level of knowledge, understanding and goals of the doing. Borrowing the idea from Hui’s conceptualisation, a similar example that comes to mind is food making in a household. Some practitioners may make a particular food casually by combining ingredients as they deem fit or as learned from their cultural background. Another will prepare the same food following a professional cook-book’s instructions. Yet another will not only engage professional instructions and materials but push a bit further to cook with strict adherence to nutritionist advice as a regular practice, and with any other types of foods too. Each practitioner in this example will utilise water and ingredients differently. 
The third aspect is variants created through changing the constituent elements of performance. A performance requires differing types of elements and materials and as the items available for performance changes so do new variants emerge with changing skills, motivational knowledge, and context, agreeing with Shove et al's 2012 triangle of practices elements. For example the practices of body washing  changed from bathing in streams, rivers, etc. (in the very ancient times) to bathing in constructed public baths in towns, to modernised options like private bathtubs, Jacuzzi and private showering  in individual homes as body washing technology (material) evolved; and the quantity and quality of water consumed vary with method.
In the context of household water practices as a holistic concept, it is vital to understand the variants that exist which draw on water. In this regard, the work of Pullinger et al (2013) demonstrates relevance. The study reveals a range of practices and their variants which are understood to influence consumption in varying dimensions.  For example, according to the authors, among other practices , personal hygiene practices, for example, reveals variants based on diversity, outsourcing, washing frequency, and technology. The examples of variants identified by the authors are: alternative washing, out and about washing; low frequency bathing (i.e. daily/twice a day regular whole body wash or less-than-daily bathing/flannel wash); or simple daily or low frequency (i.e. 2-3 times a week) showering (see fig. 6) and each variant engages water in different ways, explaining the changes in the quantity of water used (Pullinger et al., 2013).

Fig. 6: Personal body washing practice and their variants (adapted from Pullinger et al., 2013)
Also, as observed and stressed  by Alison Browne and colleagues, showering for example, has evolved from the intended water saving way of body cleaning to a major water consuming practice as people now shower for varying reasons thereby giving rise to variants such as relaxation showering, wake-up showering, stress-release showering, cleaning up showering, etc., especially as the technology evolved into sophistications such as power shower, etc.), thereby increasing consumption (Browne et al., 2013). 
Based on the above paragraphs, it is understood that practices are capable of evolving into new variants in time and space with corresponding implication for resource consumption makes them more complex than advocates of behavioural approaches can imagine, as there is often more room to discover more variants in the Warde’s (2017). Talking about more room for variants discovery for instance, the researcher refers to Pullinger’s frequency-based categorisation of bathing variants, and emphasises that apart from the subject of frequency, room exists for other variants of bathing to emerge based on other subjects. An example is variants based on Hui’s (2019) variation of constituent materials of performance and/or the context of performance thereof. In short, it could be argued that the premises on which variants could emerge or disappear may be hard to exhaust. 
Against this background, the researcher draws attention to the place of context in the construction of practices and the resultant effect on demand. Gilbertson et al (2011) reported (though from behavioural/attitudinal perspective) that geographical and water context influence how people respond to water use, and specifically, the likelihood of conservation increases with decrease in availability and accessibility. It could be interpreted that people would modify their practices and develop variants to adapt to changing water landscapes. Following the argument of practices variants arising from water context, and standing on the understanding that HIC have different water contexts from the African LMIC in terms of ease of accessibility in households, it is important to explore how practices and the variants are similar or dissimilar in both categories of countries to understand where policymakers in the African LMIC can craft interventions against variants known to draw most on water in order to save water.   

[bookmark: _rfmyacjdn4m0]3.4.2	 The assumptions of social practices approach for water demand management 
With regards to water consumption at household level, the practices approach posits that, given constant water supply technology (Critchley & Phipps, 2007) people habitually (Gram-Hanssen, 2007; Hand et al, 2005) do, (for example) bathing/showering/laundry for comfort and cleanliness (Shove, 2003) not minding the cost and the available water saving technology (Critchley & Phipps, 2007), because they respond as influenced by shared social meanings in order to ‘belong’ (Jack, 2012). What this suggests is that it is assumed that people (in our current dispensation) may not mind the cost of showering a number of times in a day to neutralise the effects of heat, sweat, and odour, or stay under hot shower for as long as it is comfortable to keep warm in very cold weather, as long as the technology makes provision for constant water supply. This agrees with Liz Sharp’s argument that people are not drawn to water because it is water per se but because of the services water renders to achieve the benefits such as personal comfort, hygiene, etc. (Sharp 2017, 65). The practices approach has been increasingly used in water related research and it has also been applied in studying household energy practices (Pullinger et al., 2014), transport practices (William, 2014), and resource consumption generally (Halkier et al., 2011). 
[bookmark: _1ksv4uv]
Against this background, the social practices approach is argued to be useful for understanding household water demand because it provides the platform for understanding water demand in greater depth than the behavioural approach, be it in the HIC or  in Africa or elsewhere. Studies still show that demand has not reduced significantly in the HIC, in spite of the various traditional strategies. It is for that reason the practices approach is challenging the status quo in HIC. 

Drawing on the contributions of Spurling et al (2013), the social practices perspective reframes the question from “How do we change individuals’ behaviours?” to “How do we change social practices?” Understanding the configuration of the components that make up social practices and the dynamic relations between practices thus becomes very vital. So rather than crafting interventions to change behaviour, it seeks to understand which practices draw the most on water and why, so that interventions will be targeted precisely at the point of relevance. Therefore, the core units of analysis are the practices and the constituent components shaping practices. But in addition to practice–based interventions, this approach suggests that different elements of practices are identifiable and changeable – whether this is in terms of ‘Material’ ‘Competence’ and ‘Meaning’ regarding household water use– so giving a richer set of possibilities (as well as a better understanding of resistance to change) than the simplistic theories of behaviour would suggest. Pushing this further, Elizabeth Shove and colleagues argued that the practices approach also analyses how and why practices are created, sustained, abandoned, and evolve into new practices (Shove et al., 2012). This approach critically brings to light the extent to which infrastructure provisioning, resource availability and access, legislations, policies, and social conventions/norms, drive or fail to drive individuals’ routines. 
The argument in the above paragraph demonstrate why the novel ‘practices’ approach to understanding household demand cannot be more appropriate for the African LMIC scenario where the situation of urban water supply and demand is too complex and problematic for the traditional approach to be applied; and the urban water sector struggles with infrastructure inadequacy and inefficiency, widespread uncontrolled abstraction from various water sources, and unreliable estimation of surface water and groundwater  abstraction and recharge rates in the face of climate change threat, thereby placing these countries in a very precarious situation. 
 
[bookmark: _m8pwtbc9uz6x]3.4.3	Water consumption in African lower-middle-income countries
A key reason for in-depth investigation into domestic water demand management is to ascertain the supply-demand balance in the light of future uncertainty. Water consumption at domestic level varies with a number of factors. Some examples are climatic conditions, socio-cultural bias, tradition, the technology for supply and usage, diet, gender, and wealth (White, et al.,1972).  Kalbermatten at al. (1982) reported a minimum of 5-15 litres /day for bathing in developing countries, 14 years down the line (Gleick, 1996) reported basic level service of 15 litres /day on the minimum for a similar context. 
Generally, water consumption shows spatio-temporal variability on micro and macro scales. For example, Thompson et al (2000) investigated change in water use over three decades in some parts of Kenya, Tanzania and Uganda and reported household mean PCC of 45, 70 and 47 litres respectively, indicating variations in PCC in countries located in the same sub-region. More recent data to understand changes over two decades are hard to find. In a recent study, Ramulongo et al., (2017) reported that per capita consumption in a typical local municipality of Makhado, Newtown in South Africa is between 100 – 200 litres per head depending on the population of an area. Similarly, Ogunbode, & Ifabiyi, (2014) carried out a study involving 100 randomly selected western Nigerian households in Osun State and reported that consumption increases with household size, increase in water quantity available per time, preference for ownership of source (e.g. boreholes). Consumption is also influenced by the season of the year. For example, Nyong, & Kanaroglou (1999) reported per household water consumption of 38 to 738 litres for the dry season  and 19 to 288 litres in the rainy season in Katarko, Northeast Nigeria, indicating higher consumption in the dry season which is usually hot. 
The Safe Drinking Water Foundation 2015 report indicates that on the average, most people in Africa do a daily water routine with 20 litres which is much lower than what obtains in most other continents. With regards to understanding water usage to target waste reduction interventions, reliance on mean PCC data only is not suitable, as the quantity used by an individual can vary at different times for the same activity. It is for this reason that investigation into use practices and their evolution could provide an alternative beneficial way to understand household demand and possibly introduce practices-based target interventions.

[bookmark: _4jc8ejrvz00m]3.4.4	Household water use practices in Africa and other lower-middle-income countries
Drawing from the limited body of literature, a number of water practices are identified, and they include but are not limited to: sourcing practices, storage practices, handling practices, body washing practices, kitchen practices, laundry practices, and gardening practices. But this review focuses more on practices that relate to water consumption rather than quality. The review of these literatures will be generic, i.e. explanation will not be partitioned or premised on the practices found among people of particular social-class per se due to limited literatures.   	

Water sourcing 
Water sourcing practices are the daily routine ways that people obtain water for use in households. This could be similar or vary in regions in some ways, depending on a number of factors such as geographical location, water abundance or lack, institutional factors which include regulatory instruments for water management and use as well as land use tenure regulation and its link with access to water etc. In terms of geographical factor, North African countries for instance are semi-arid and arid in nature and of all only Egypt and Sudan are drained with the Nile River, but the region is underlain by the Nubian sandstone aquifer system storing the largest volume of fossil water. This hydro-geographical disposition dictates the water availability and sourcing practices in the countries of this region. According to Habi & Harrouz (2015), in Tlemcen city of Algeria for instance, people usually sourced from central supply but as surface water dwindled and when centralised supply started failing the practices evolved with class difference; the poor people bought groundwater from richer vendors in mobile trucks, and sourcing methods later evolved into individual borehole ownership among the rich. The story is slightly different in Morocco. According to Devoto et.al (2012), initially the urban poor queued for over seven hours a week to source from public taps but as reported by UNDESA (2014) and supported by Charafat (2017) that practice changed when supply to households became steadier.  
In a partly similar case, shortage from government provisioning also defined the sourcing method in Accra city of Ghana as reported by Peloso & Morinville (2014); where a significant percentage of household water users, including those connected to public supply rely on private water services to complement the erratic supplies from the public utility i.e. Ghana Water Company Ltd. (GWCL). 
With rising demand, domestic rainwater harvesting is increasingly gaining recognition as a sustainable sourcing practice in some countries. A case in point is South Africa where the government has been supporting the people in providing tanks for rainwater storage in various communities (Kahinda, et al., 2007). Although in Africa, rainwater harvesting from roof top is an old practice contemporaneous with the advent of modern corrugated roofing sheets, rising water demand now calls for more systematic and technical harvesting approaches (depicted in figure 7) to optimise quality, quantity and benefits.  
                                  
Fig. 7: An example of improved rainwater sourcing practice. (Source: No name, no date)

Land use tenure could impact on access to water and consequently sourcing practices. Hodgson (2004) maintains that a strong interface exists between land tenure/right and access to water especially in Sub-Saharan Africa and elsewhere similar to it. Although Hodgson’s work is focused on access to water for irrigation, it is found relevant as it establishes Land ownership-water access relation. For example Sjöstedt (2011) analysed the cases of Botswana and Zambia to understand the impacts of land tenure system on access to water and general socio-economic development of the countries. The author concluded that Botswana has achieved over 90% success in water provisioning because the land tenure under the State Land Act at independence in 1966 and the Tribal Land Act in 1968 grant individuals rights to lands and draw water from them in sustainable ways following water management regulations. Zambian on the other hand suffers from turbulent land governance resulting in struggles to implement the land reform policy which replaced The Zambian Land Conversions of Titles Act of 1975 prohibited all freehold rights. As a result the country has been unable to achieve success in water provisioning and management. 

To highlight the global nature of this problem, some other countries in the class of African LMIC show a bit different scenarios in terms of water sourcing. For example, according to Hirata and Conicelli, (2012), in Brazil  70% of urban households draw on a combination of surface and groundwater supplied by utilities; only about 15% are supplied with solely groundwater while the rest of the population draw from both sources on different occasions. To augment access to water, Teston, et al (2018) reported the official incorporation of rainwater harvest into building designs a part of sustainable urban water resources management in Brazil, This context is a bit similar to the Pakistani case which Rachel Cooper in 2018 reported that utilities harness and manage both surface and groundwater and distribute to the public. Specifically according to the author, in many urban cities in the country, centralised surface water distribution is dominant (though not covering every household due to network shortage), but in the urban Punjab, groundwater sourcing is dominant and utilities manage nearly 500 tube wells from which piped water is distributed to about 60% of households. The rest of the population engage in self-supply from private boreholes (Cooper, 2018).

The limited evidence portrays the commonality in water sourcing practices among Africans is some sourcing from public supply and alternative sources as backup especially in the Sub-Saharan region. The researcher posits that in most countries, provisioning of good quality pipe-borne water for the entire urban populace by government appears an impossible task, because population and urban expansion is ongoing and extensive, and in most cases poorly planned or unplanned settlements are dominant; and the cost implication of the physical restructuring and pipe networking is huge.   

Body washing  
Now, with regards to body washing, the purpose is to achieve body hygiene. According to WHO, Body hygiene constitutes anything done to keep body health and minimise the spread of pathogens (WHO 2020). Although body washing for personal hygiene is a human practice that dates back in antiquity, it has evolved through ages, cultures and places (Sharp, 2017; Akpabio, 2012; Shove, 2003). In recent times there is a growing awareness for personal hygiene and sanitation in African countries and other the low and lower-middle income countries, through concerted campaigns by non-governmental organisations (Matthew, 2018). For instance the Water Sanitation and Hygiene (WASH) joint programme of WHO and UNICEF, has increased people’s awareness about hand washing, which by extension is building more cleanliness sense in people, with implications for water demand on household scale not only among the adults but the children. Regarding household water use, the work of Tshepiso Kadibadiba and colleagues in 2018 in Gaborone, Botswana presents a useful social-practices-based material which focuses on practices during water scarcity that progressed into drought across all social classes and provides some insight. According to the authors, practices varied with the progressive stages of water availability and scarcity. In pre-scarcity period, most households used large bucket and bowls placed in bathtubs but most richer households did bath filling and longer shower, but as water became more scarce smaller containers and quick shower as well as toilet flushing with used water became common in most households, and flannel body wiping became common among most households when it became worst (Kadibadiba et al., 2018).  
In other lower-middle income countries outside Africa, the practice appears similar. For instance, Sadr et al (2016, p. 103), explored the link between consumption, end-use devices and use behaviour in Indian urban areas (though not in a drought situation), and highlighted how body washingis carried out. They reported that although almost every household own the conventional bathtubs, the majority of households use buckets and small bowls for bathing instead of filling up the bathtub for body wash; however, in more recent building designs, the use of showers is being promoted by the government over the bathtub which is often associated with bucket bathing. But to Kuijer, et al (2010) showering has become more water consuming such that the use of buckets should be promoted instead over the showers. But Ramsey et al (2017) still maintains that in spite of the shower promotion the traditional method still prevails. However, change of environment and supply could lead to change in practices that makes a difference.  In this regard, Waitt and Welland’s (2019) investigation on some Burma migrants to Australia reveals that they switched from their traditional bucket and bowl method to showering in Australia due to constant supply. In Brazil a survey reveals the most predominant way of body wash is showering, accounting for over 200 litres per capita average water use (Hammes et al., 2020, 1994). 

Toilet use
The toilet was meant to encourage proper hygiene. However it may not have been envisaged that the water closet (WC) will become as subject of concern in a world where water crisis will become a hot global issue to the extent that toilet innovations for urine and faecal disposal with little or no water in the most hygienic way is now being encourage by some contributors (e.g. Boonyakan, et al., 2018; Zaied, 2018). It is like revisiting the ancient dry toilets with modern technology; but the dry flush toilet and its likes have not been able to replace in homes the S-trap style WC toilet, which has evolved in design and sophistication, and lingered on the scene since its first outing and patenting in 1775 by Alexander Cummings (Ogden, 2014) in spite of the critique that it takes about 10 litres of clean water to flush less than a litre of urine where the dual-flush design is not in place, a situation which has motivated advocacy for grey water reuse for flushing (Dixon, Butler, & Fewkes, 1999).
Drawing on Kadibadiba and colleagues’ work, most households including low income households could afford WC flush toilets used for urine and faecal disposal without much care about the quantity of potable water used as the main focus is elimination of waste and odour. Caution and use of bathing and laundry waste water for flushing only emerged across all households the during hash scarcity – irrespective of household social status or wealth as water was not even readily available for the wealthy to buy and keep up with normal practices (Kadibadiba et al, 2018).
 In an investigation, Sadr et al (2016, 105), using survey approach analysed domestic water consumption in Jaipur, India. With regards to toilet use, the authors reported that most households used WC toilets with about 9 litre cisterns, and although an average household uses over 100 litres per day, the consumption and use-frequency is higher in larger families with over 4 members. Toilet use is also strongly associated with hand washing, and consumption is further shaped by the duration users run taps to wash, with fewer people practising longer washing duration of over 30 seconds which is assumed to consume more water than shorter duration washing which most people practice. Another study in urban Iraq, Wa’el et al (2016) reveals that toilet use frequency decreases with increase in household income or socio-economic status. Relatively lower toilet use frequency at home among the middle/high income households is attributed to their work lifestyle which means they have the option of using toilets at workplaces. The reverse is the case with the low-income household (i.e. where toilet is available) as they are mostly at home and are claimed to be more susceptible to water-borne infections/diseases that may lead to more frequent stooling than the richer households. 

Kitchen
Meal making and the water consumed for it vary across the globe. In Africa the kitchen space has evolved over a long period of time with implications for practices and water demand. According to Izobo-Martins (2014, 132) in Africa the kitchen’s location had shifted over the years from undefined open air (as in the rural area) to outdoor shed or mini-house located away from the living house (as common in towns) to in-doors (as common in bigger towns and cities). Water use and practices in the rural traditional settings is different from the case in the cities Still drawing on the Kadibabdiba et al (2018), kitchen practices are highly dependent on water availability and access. In the days of abundant water supply, taps were ran in sinks for most kitchen works and consumption was high when compared with the practices in crisis time when bowl washing and rinsing was done with small water after pre-treating crockeries by separating oily utensils from non-oily ones and wiping off food particles to reduce water use and achieve desired cleanliness still. Income class is also linked with consumption in the kitchen. In Brazil according to Marinoski et al. (2014, 1993), most households that make most or all their meals are in the low income class and incidentally such practice contributes to increasing their water use which is reported to be higher than what obtains in higher income households that often eat out. With regards to dishwashing, as Sadr and colleagues found out, a small percentage of people own a dishwasher in urban India and most households wash dishes with their hands.  The frequency was found to increase with family size and number of children and the frequent washing contributes to increasing the overall household consumption (Sadr et al., 2016, 105). This raises the question about whether smaller families are less efficient with water and why; and another question about whether a certain volume of water must be needed for basic necessary use to maintain a home - even if it was by a single occupant?  

Laundry
With regards to clothes washing, Kadibabdiba et al (2018) emphasised that most households in Gaborone, Botswana, supplied with municipal water washed with machines. But during the water crisis practices changed to use of bowls and use of limited water for washing clothes only when they were obviously dirty, and old practices returned after the drought.  Sadr, et al (2016) also stressed that in Jaipur, India the majority of households among middle to high class with large families in the country use washing machines, and about 80% use top loaded and most families wash almost daily, giving rise to the practice of high frequency washing and high water consumption associated with top-loaded machines. Washing by hand is less common and mostly found among small families. Although washing with hands may be (as perceived by the authors), as less water saving; nevertheless, machine users in this case consumed significantly more water due to frequent washing and washing machine design. But Kadibadiba and colleagues’ finding above suggests that even washing with hands could become more water saving in a difficult water crisis. Overall, water saving for laundering depends on constant or intermittent supply of water and washers’ competence. 

Gardening      	
Literature evidences regarding urban household gardening practices in African LMIC where they exist, are more about food security for less rich households and less about  beautification of the environment (e.g. Bagson and Beyuo, 2012; Faber and Laurie, 2011; Wills,  et al., 2010). And there are more of such studies focused on poorer countries of the tropics than there are on the richer countries of the temperate areas (Galhena et al, 2013). Although household gardening may be common, literature that examines in detail how it is practised in the urban areas and the implications for water in lower-middle-income countries’ context are uncommon. However, a few contributions can be drawn on. According to Sadr et al’s (2016) Indian, domestic water use for gardening in Jaipur India  is not widespread; aesthetic gardens and lawns are highly minimal and only a few watered potted plants nearly daily in the hottest and driest periods, as most plants are left for the monsoon rains.
[bookmark: _vjzlahhpr90]Having explored the available literature on some practices in the lower-middle income countries, it is important to understand the practices that exist among the growing population of the middle class in these countries, how the practices are shaped and  the implications for the future of water resources in the face of prevailing governance situations and climate change threat. These are represented in detail in the research questions and objectives, and they are addressed in the empirical and discussion chapters of this research. 

3.5	Exploring the application of social practices theory in research
This section presents some SPT based research carried out in some HIC and African LMIC. In the former the approach is gaining scholarly recognition, while in the later it is totally new or rarely used. It is emphasised that the catalogue of works presented here are by no means exhaustive in any respect, rather it is a piece of evidence that informed and motivated the use of the SPT in my research. It is also not meant to showcase which high-income countries are most dominant in the exploration of SPT for research; rather it aims to indicate the significant usage gap between the two categories of countries, which is the more reason for adopting this approach in my study. The scanty usage of this approach in the lower-middle income countries is understandable because it is still an emerging concept even in the high-income countries from where it emanated. 
SPT has been use to investigate different aspects of resource consumption such as  household energy practices (e.g. Khalid and Sunika-blank, 2017; Butler et al., 2016; Hole, 2014; Pullinger et al., 2014), food-energy nexus (e.g. Gragg et al., 2020; Foden et al., 2019; Leck, et al., 2015;), domestic water use (Pullinger et al., 2013) and transportation practices (e.g. Heisserer et al., 2017), how socio-economic divides and biophysical variations drive water-use patterns in communes  (Satur and Lindsay, 2020). Even sometimes some authors have combined the SPT and behavioural theory (e.g. Breadsell et al., 2019) or used both ‘practices’ and ‘behaviour’ interchangeably in one piece of work (e.g. Hargreaves et al., 2007); a combination strongly critiqued by Elizabeth Shove as misleading, inadequate and a demonstration of weak understanding of the distinctiveness of SPT from behavioural psychology theory (Shove 2010: 1280). The literatures presented in the paragraphs that follow are partitioned into evidence from high-income countries followed by those from the low-income countries. 
In the high-income countries, a prominent work by Pullinger and colleagues explored a mix of household water practice in South-East England using both quantitative and qualitative methods to investigate household practices in the UK. They concluded that in-depth interviews made for a deeper insight into the nuances of household practices and its drivers which the survey could not reveal (Pulinger et al., 2013). Their findings are supported by Browne et al (2014) who emphasised the relevance of in-depth interviews in mixed methods. Further, unlike Pullinger and colleagues’ work, other contributors narrow down on specific practices such as bathing or bathing and showering only, laundry only, kitchen only, and gardening only, and some studies on household water practices and their key findings are tabulated in appendix (I). As earlier mentioned, in the African LMIC and other lower-middle income countries published research that focus on practices through the lens of social practice theory are scanty. However, a few that emerged from the search are presented in appendix (II). Although the tables are not claimed to present a comprehensive account of these practices, neither is such knowledge claimed to be obtainable from the various literatures, the listed studies present evidence of variation in methods of studying practices and how practices themselves vary widely.   
Comparing and contrasting, practices-based research in both HIC and  African LMIC, in the former, mixed method is much more feasible because apart from the use of survey questionnaires, quantitative (relatively reliable) data that reveal water consumption patterns are more readily available from utility companies’ databases and could be acquired if opportune to engage in some research with the companies. But in the latter researchers rely more on qualitative approaches, because the reliable quantitative data required for quantitative and/or mixed methods are not readily available and this remains a generic problem in the African lower-middle income countries (Meissner, et al., 2018; Jug, 2014). Consequently, these researchers depend mostly on questionnaires for quantitative data, and such surveys still suffer reliability problems due to some bias issues except supported with observations concurrently. This explains the reason for the choice of in-depth interview and observation in this research. The research method, the challenges encountered, and how they could be addressed are further explained in the methodology and methods chapter. 

[bookmark: _6dxneo861ixw]APPENDIX I: Literature on various water use practices in the HIC 
Bathing and showering practices 
	Author(s)
	Country
	Method
	Main finding

	Pickerill (2015)
	United Kingdom
	Case participatory action research
 
	Sustainable bathing and comfort do not unavoidably require a massive/radical material and infrastructural revolution as often advanced in SPT but achievable by reconceiving, renegotiating, and focusing on what is the most vital bodily cleanliness and thermal needs using the simplest eco-friendly bathing facilities.

	Simpson et al 2019
	United Kingdom
	Interviews and surveys
	Shower fixtures are found to help water saving.

	Breadsell, et al., 2019.
	Australia
	in-depth interview and quantitative
	Household water and energy demand of occupants’ pre and post occupancy of Low carbon housing design revealed post-occupancy modification in showering practices and reduced water consumption.



Kitchen practices
	Author(s)
	Country
	Method
	Main finding

	Wills et al (2013)
	United Kingdom
	Qualitative methodology  using an ethnographic approach
 
	Apart from dishwashing, kitchen practice involves a spectrum of other cleanings and washings, and space sharing between adults and older children learning skills and competences. All with varying implications for water consumption

	Stigzelius et al (2018) 
	Sweden
	in-depth archive study of a household management magazine (Husmodern, Sweden 1938-1958) Author
	In time of war, thrifty and competent kitchen users were valuable for saving energy and water, which also mean changing some elements of practices, their assemblage and cooking/washing-up activities.

	Richter and Stamminger, (2012)
	Germany, Italy, Sweden, and the United Kingdom
	simultaneous webcam observation of the metered consumption at kitchen tap/ sink
	The study shows that there are, in some measure, large country-specific differences in diurnal water use and composition of kitchen activities vary with countries. Per capita consumption per head decreases with increase in household size.


 
Laundry practices
	Author(s)
	Country
	Method
	Main finding

	Jack, T. (2017)
	Sweden
	Material infrastructure mapping and
qualitative interviews
	There is a downward trend in the frequency and intensity of laundry activities and general cleanliness; lowest among young adults, but water efficient has increased, with no positive reflection on energy consumption,

	Yates and Evans (2016).
	Britain, UK
	Quantitative survey
	 Although the modern washing machine is accentuated for efficiency, multiple sorting per  clothe colours, drivers of number of cycles and number of sets washed, and definers of dirt and cleanness, and washing frequency implicate energy (in the researcher opinion - as well as water) demand

	Jack (2013)
	Australia
	Quantitative and qualitative (survey/interviews)  
	Clothe washing is a strong socio-cultural (uncompromised) construct that defines a person’s social acceptance in the home or public, leading to unstoppable quest to keep clean, notwithstanding the quantity of water, energy or chemical it takes.


 Garden (watering) practices
	Author(s)
	Country
	Method
	Main finding

	Ternes, B., 2019
	USA
	Quantitative (survey)
	Garden watering in practices during drought varies between private well-owners and non-owners. Owners water much more and are least efficient with water generally.

	Chappells et al (2011)
	United Kingdom
	Qualitative (Interviews)
	Pre-existing social orientation of gardening is a strong determinant of practices change, even in the face of drought and hosepipe ban, and such orientation varies with individuals and households.

	Adams et al (2014)
	S.E. Australia
	Qualitative (In-depth interviews)
	Hermeneutic phenomenological analysis showed that old people aged 60 and older are found to be strongly connected to their garden care such that total hosepipe ban in the millennium drought meant more arduous garden practice or diminishing garden quality, impacting significantly on the mental health of the majority. This has significant implication for water in a country with large population of older people

	Gaynor (2020)
	Perth, Australia
	Content review
	Since the 18th century, there has been an on-going commitment to lawn tending and maintenance in both public and domestic spaces against all the odds presented by environmental harshness. This water demanding commitment is traced to the age-long  connection of lush gardening to high social status,  reinforced till date by technology/devices driven water engagement, enabling an array of gardening / outdoors experiences



APPENDIX II:  Literature on water use practices in the Asia and Africa
	
Authors
	Country
	Practices
	Method
	Finding

	Zasada et al (2020)
	India
	Garden
	Survey
	Urban garden practices are driven by socio-demographic factors as well as personal interest in aesthetics.

	Khalid et al (2019)
	Pakistan
	Laundry
	In-depth interview
	Apart from power supply configuration, socio-material and cultural factors are key drivers of the laundry practice 

	Retamal and Schandl  (2018)
	Philippine
	Laundry
	Interviews and surveys
	Tripartite laundering methods exist; washing with hands, unlike domestic and commercial washing machines, is most water and energy efficient but detergent inefficient.

	Kadibadiba et al (2018)
	Botswana
	Body hygiene, laundry/ cleaning, and sanitation
	Interviews and observations
	People drastically adapted as coping strategy during severe water shortage; old practices re-emerged, new practices were formed, revealing the ever-evolving nature of practices


	

[bookmark: _qro63giuqsde]3.6	Challenges and opportunities of social practices approach uptake in water demand management 
The social practices theory perspective appears to have very incisively challenged the traditional approaches. However, it has been a challenge for practices to gain inroad into governance and policy domain because the environment is currently dominated by the traditional ideology and dominant ontology which makes for an unfavourable environment for the practices approach (Watson et al., 2020). This is because the dominant policy domain usually makes sense of  issues, understands problems and predictions, and makes policy decisions based on quantitative/statistical representations, which practices perspectives look beyond. Although practices approach is slowly gaining inroads in some countries as exemplified in the government initiated ‘Individual, Social and Material’ (ISM) tool in Scotland presented in the 2011 work of Dale Southerton and colleagues cited in Watson et al (2020). However acceptance for and practical implementation of it in wider policy domains in other places is still a struggle. This is (firstly) due to the fact that ‘there are difficulties translating relational social theory into intuitive concepts and language that fit with existing policy processes’ (Watson et al, 2020, 3). This has created a sort of communication difficulties that need to be addressed in order for the actors in the current policy domain to embrace the practices approach completely for integrated intervention design. The second issue is that social practices theory digs deep to expose social complexities that embody daily resources consumption. Such detailed information and relations that keep shaping resource consumption seems too complex and not in consonance with the usual behavioural understanding which the current policy domain upholds, hence making activation challenging. In line with this Sahakian and Wilhite (2014, 39-40) argued that up-taking practices approach in the policy domain to effect changes through policy is tasking because it requires accurate identification of all the elements of practices that interplay to shape practices.  

In response to these challenges, Watson and colleagues and others which are not mentioned in this review have advance what they refer to as the Change Point Approach (emphatically not a modification to or at variance with the practices theory approach) innovated and aimed at making the practices approach more practically understandable and applicable in the domain of sustainable consumption policy making, through collaborative efforts among professionals and stakeholders (Watson et al., 2020). Just like any new innovation, the change point approach needs to be well understood by actors in the policy domain to enable them to figure out how it works to simplify the engagement of social practices theory in the policy process. However, Watson et al (2020, 8) asserts that despite these challenges, effective communication of the distinctiveness of the practices approach through the change-point approach has opened up space for collaboration, discussion and co-production activities between researchers and policy partners in the UK, aiming to accommodate the practices theory in policy processes. 

On one side these challenges could be a pointer to the fact that it might require more than expected efforts for the practices approach to gain inroads into the policy domain in the African LMIC and other countries where the water sector and water governance are challenged with a lot of problems as explored in chapter 2. But on the flipside it might be easier than expected to gain attention in the policy domains in anticipation that the government may be interested in experimenting with innovative solutions that may help to address the various challenges and could pave the way for a more sustainable water future. Whichever way, the social practices approach is worth a try in this context. 	

[bookmark: _qqzvf8vtth4c]3.7	Chapter conclusion
 Water demand management is crucial due to the risk of insecurity, and in response, utilities and governments have been engaging the traditional approaches to demand management to reduce water consumption. The approaches (whether it is technical/structural approach or behavioural approach) are criticised by many authors as not significantly effective in the HIC because water use has not reduced significantly in spite of the technological extenuations, economic incentive and tariff manipulations, and nudgings to alter users’ behaviours to water use. The approach is also critiqued as much more unsuitable in African LMIC or elsewhere similar because the centralised water supply system is not functional enough to acquire all the comprehensive and reliable data required to activate the traditional approaches. In addition self-supply via varied sourcing methods is poorly regulated, further diminishing the chances of effective use of the approaches. Considering the weaknesses of this approach, the social practices theory (STP) has been introduced as a novel way of understanding demand, with particular focus on household water demand and how it is shaped and is still being shaped spatio-temporally by the water use practices in households. The approach is a radical response to the pitfalls presented by the current dominant behavioural approach to understanding resource use and forecasting its future demand based on behavioural psychology and neo-classical economics theory. The SPT focuses on practices as the vital unit of analysis, and that innovative approach is strongly perceived by its proponents to make for better understanding of resource demand management. The practices approach dissects social phenomena to capture and understand ‘the inconspicuous’ but significant factors that elude the sieves of traditional strategies. Further, it unpacks the complexity of social practices and the dynamics of the elements of practices – incorporating material elements, skills and meanings - and these synchronise to retain or eliminate existing practices or create new practices and their variants. Practices occur in variants in response to changing elements and drivers reveals another level of complexity that escapes the behavioural approach filters. For example one practitioner can carry out body washing  practices in varying ways in the same household on the same day with varying implications for water volume used, depending on personal perception of a rational way to achieve cleanliness and comfort. In addition, practices exhibit interconnection or bundling and that concept is important to uncovering the complex aspect of household water use not captured by the behavioural approach. The concept of bundling reveals that one practice necessarily triggers another or other set of practices and each triggered practice is carried out in that interconnected sequence until the final desired aim of the practitioner is achieved.  So water demand management requires such a deeper understanding of these complexities to design intervention and the social practices theory provides the platform for gaining such insight. A number of research contributions that are based on the social practices theory are gradually gaining ground in the academic domain and opening up debates in policy circles in the high-income countries. On this basis the researcher makes a case for the relevance of the practices approach for research particularly in the African LMIC and argues the ineffectiveness of the traditional approach for research in that context due to the very peculiar situation in these countries. The approach is effective in the African LMIC and  similar countries because rather than crafting interventions to change behaviour, practices approach provides a platform for isolating practices and the constituent components and elements of practices regarding household water use (be it Material, Meaning, or Competence). Via this approach, it is possible to decipher to the extent to which these elements are identifiable and changeable – thereby revealing a richer set of possibilities (as well as a better understanding of resistance to change) than simplistic theories of behaviour would suggest. Moreover, the approach provides a platform for policy makers and intervention designers to understand the practices that draw most on water and why they do so, and by whom in the household it is mostly enacted. A combination of these knowledge-bases is crucial for crafting rightly targeted water saving interventions. In the HIC the practices approach is striving to gain recognition and acceptance in the sustainability policy domains as its relevance and applicability are being debated; but the approach is gradually gaining traction (via the change-point approach) in the resource governance and policy making domain in the UK for example. The researcher anticipates that the approach presents a platform for African LMIC to explore and potentially exploit the new possibilities it presents.   




















[bookmark: _e0s6zuaefs2u]CHAPTER FOUR: RESEARCH METHODOLOGY AND DESIGN
[bookmark: _czjm75sc34gh] 4.1	Introduction 
The chapter explains the approach adopted for the study, the methodological stance, the objectives and conceptual framework of the research and research questions emanating from the problem conceptualisation - these questions guided the data collected. The chapter also provides justification for the choice of case study, and some relevant brief information about the study area (see chapter 5 for detailed narrative). It additionally details how the data collection was organised and carried out and how the data were managed and analysed. It concludes by highlighting ethical issues, the researcher’s positionality, and the challenges associated with the data collection, the causes and impact on the research and mitigation approaches, and the research gap generated by the challenges.
[bookmark: _yn8djblwmo8u][bookmark: _26io0i7nqx7p]4.2	Methodology 
Qualitative approach was used to carry out this research, and the choice of this approach is due to its capacity to expose the details needed to understand (in a deeper sense) the subject investigated. To be precise, this approach reveals the fine-grained details of people’s perception of daily water use and the drivers of use practices. The qualitative approach also aided the researcher to gather details from professionals regarding what they know about the roles of governance in the current water demand situation, and how institutions are or are not working to address demand management. Reflecting on the relevance of qualitative approach, Lune and Berg (2017, 15) citing Dabbs (1982, 32), argues that the approach probes into the ‘what’, ‘how’, ‘why’, ‘when’, and ‘where’ of things thereby revealing the desired data nuances. So specifically, the approach is ideal for this research because the data set required is premised on resident participants’ subjective perception of water practices and how they are shaped by water availability and accessibility as well as professionals’ knowledge and understanding of the current situation of governance and its influence on the urban water landscape. 

[bookmark: _kje70faaw5d1]4.2.1	Theoretical and epistemological perspective
This research proceeds on a post-positivist theoretical perspective and an interpretive epistemology stance, explained and justified below. With regards to post-positivism, the researcher draws on the contributions of Sharp et al (2011, 501). According to the authors, the post-positivists frequently use qualitative approaches to understand phenomena. The authors argue that although quantities, percentages and/or averages revealed by surveys are useful for projection and forecast, they are often weak at unravelling the complexities of social phenomenon and the driving or inhibiting factors that are subtly or overtly shaping how people use water in daily lived experiences in time and space. The authors emphasised that research based on a post-positivist stance undertakes intensive investigation where more knowledge depth about a phenomenon is of interest, to decode (as earlier mentioned)  the what, why, how, and so on of people’s perceptions and judgments in order to decipher where and how backgrounds, values and contexts act independently or interdependently to shape tangible aftermaths. In order to achieve this, the post-positivists often (comfortably) use qualitative information. Supporting Sharp and colleagues cited above, Fam, et al. (2015) upheld that scaling down to household level in-depth study of household practices (rather than positivists' idea of scaling up) will reveal the ingrained details required to understand consumption. 
Although from a slightly different perspective, Panhwar, et al (2017) argued that post-positivism does not reject the use of quantitative approach in totality, rather it encourages triangulation using qualitative methods to enhance a deeper understanding of social phenomenon, hence their advocacy for mixed method research approach. This approach is exemplified in the work of Pullinger et al (2013) referred to in chapter 1 and several sections of chapter 3. Relating the perspective of Panhwar and colleagues to this research, engaging a mixed method approach would have been interesting; however, it is necessary to draw attention to the study’s contextual situation and why the mixed method is less suitable. As highlighted in chapter 3, the African LMIC water sector is poorly developed thereby hardly providing an opportunity to harness reliable quantitative consumption data for extensive investigation and analysis of household water demand. Consequently, the researcher is concerned that the outcome of the mixed methods may lack the desired reliability. In a nutshell the rational argument here is that it is already known that where water is readily accessible consumption is increasing with rapid urbanisation as it is in the study context (e.g. Ayeni, 2017; Danladi, et al., 2014, September; Ezenwaji et al., 2013); what is not well known are the details regarding the practices and drivers and processes shaping the demand, and such details are best acquired and analysed through qualitative research approach.
With regards to interpretive epistemology, Chowdhury (2014, p.2) cited (Walsham, 1995, Eliaeson, 2002, Elster, 2007) and stated
‘’interpretivism refers to the approaches which emphasise the meaningful nature of people’s character and participation in both social and cultural life’’ and ‘’It denotes that the methods of the research which adopt the position that people’s knowledge of reality are a social construction by human actors…’’ 
To Chowdhury, it is an epistemology which focuses on how people make sense of the subjective understanding of the world around them, and the way they interact with things and the society.  Similar to Chowdhury’s position, Levers (2013) analysed paradigms and philosophical stances in social science research  and asserted that interpretive epistemology underpins a researcher’s perception about the world and how it is conceptualised and how it should be investigated for production of knowledge. According to the author, to interpretivists, knowledge is derivable (in diverse forms as people’s subjective representation of reality) from specific social situations which could be temporal, historical, cultural, etc., and pluralism is acceptable with regards to the meaning and knowing of human experiences and doings. Therefore, interpretivism suggests that knowledge production is best achieved through qualitative and intensive methodologies which provide opportunities to engage research participants to express their views about household water use very freely. It is on such qualitative information and other supporting data this study relies. Further, the methodologies provides the platform for constructing and addressing the research questions and objectives, thereby achieving the overarching aim of the research presented in chapter 1 (i.e. Focusing on a case study city in a lower-middle-income African country, this investigation aims to understand the multiple interacting factors that influence urban middle class households' water practices  to shape their water demand.). 

[bookmark: _7nb9h6v42ly8]4.3	Conceptual framework
According to Maxwell (2012, 39) a conceptual framework is ‘’a conception or model of what is out there that you plan to study, and of what is going on with these things and why…’’. The conceptual framework presented provided the background from which the research questions outlined in the next section were drawn. With regards to the conceptualisation of the problems and the basis for the study, as detailed in the study rationale and aim in chapter 1, this study is motivated by the current problems in the water sector in most urbanising lower-middle income countries’ cities. The researcher believes there are, among other issues, three significant sets of problems associated with the water sector that are shaping water supply/demand in most of these countries; though not mentioned in any particular order of importance. First, both surface water and groundwater reserves are at risk due to poor knowledge of the exact reserves in most countries (Richey et al., 2015; William, 2006) and prevailing/reported decline in global fresh water quantity and quality (Boretti and Rosa, 2019), especially given threatening climate change. Second, water demand is rising, and third, there is an institutional landscape that is weak and poorly positioned for providing water supply in a sustainable way, especially in view of the first and second problems (OECD, 2021). 
Against this background, the graphical conceptual framework shown in figure 8 is hereby explained. The framework is in three segments which reflect (respectively) the aforementioned three significant problems believed to affect the water sector in the study context. The segments in the figure carry the main captions: institutional challenges; supply-demand scenario; and water sourcing practices shown in three big (main) boxes encapsulating other boxes in the diagram. Main box 1 captures how the urban water sector in most African LMIC are characterised by struggling governance which as perceived by the researcher are evinced by the relatively limited central supply network coverage, poor centralised supply regime, and overall management problem. Main box 2 captures the supply/demand problems resulting from main box 1 and how in order to meet water needs people started responding to the problem by engaging alternative supply methods (e.g. self-supply through boreholes or vending). Main box 3 shows that the varied supply methods in main box 2 which started as a simple coping strategy transformed into widespread practices, and a major means of water supply in the middle class households. Consequently, it is of interest to understand if and how sourcing practices among a rising middle class population influence other household water use practices to shape demand, and potentially orchestrate water security risk.   


Water insecurity                                   risk and concern







Municipal water supply-demand imbalance
               Varied alternative supplies


Rationed municipal        supply
Self-supply  

	  Supply-demand scenario

Main box 2

`

                                     Other water practices
Practices A?
Practices D?
New Practices 
 
Practices B?
Practices C?

     Water sourcing practices                  

                        Institutional challenges
 
Centralised supply network deficit
Undetermined              abstraction volume
Supply management issues
Water governance issues

Middle class housing *population rise                *water-use lifestyle                               * estate proliferation
Urbanisation                     *Planning    *population 
   
 
Main box 1
Main box 3

Fig. 8: A graphical representation of conceptual framework

[bookmark: _o22f6nggpkzx]4.4.	Research questions and specific objectives 
Based on the conceptual framework above, the following research questions and related objectives are advanced to guide the research in order to achieve the overarching aim of the research (:i.e. focusing on a case study city in a lower-middle-income African country, this investigation aims to understand the multiple interacting factors that influence urban middle class households' water practices to shape their water demand).
Research question 1: How are organisational issues influencing water supply and demand landscape in rapidly urbanising African cities, and how are they perceived by government and other water stakeholders?
Objectives: To explore how actors in water governance and urban planning understand the role of governance on urban household water situation, and the implications of private self-supply in shaping water practices and water future; and find out whether there is collaboration and coordination or not among actors to address the human-water-urban environment connections with focus on the middle-class practices.  
Research question 2: What water use practices and variants exist in the middle class households in rapidly urbanising African cities, what are the factors driving these practices and the variants, and who in the households are most engaged with certain practices?   
Objectives   To identify which practices and variants exist in the middle class households and investigate the role of water source ownership, household technology, socio-cultural forces, religious beliefs and weather in constructing water practices. 
To verify whether people of any particular gender or social status (e.g. domestic staff, other domestic helpers, etc.) in a household are the most involved in carrying out certain practices and why that is so.  
Research question 3: Which practices and variants interconnect and form patterns and bundles, and what is the implication for water demand management?
Objectives: To specify which patterns of practices exist and those variants that bundle,  why they do so, and what the implications are for water demand management.
[bookmark: _j90j5uy1k6rc]4.5	Case study approach and the justification 
The research is focused on carrying out an in-depth study of water use practices and the driving factors among the middle-class population in a rapidly urbanising African city and it requires intensive investigation to provide answers to the research question and achieve the aim and objectives of the study. According to Thomas (2011, 513), case study provide the opportunity for analytical and holistic study of range of phenomenon such as persons, events, decisions, periods, projects, policies, institutions or other systems; and according to Yin (2009), case study is preferred when the interest is in finding out ‘how’ and ‘why’, and it allows for focused in-depth understanding of the studied phenomenon. As argued by Morgan (2012), case study relies on varied bits of evidence which are neatly woven together to make deep sense of the studied case and which proves to be very positively impactful in the discovery of some hidden knowledge; and especially when the focus is an intensive research (Ragin, 1992, 5). Standing on these arguments a case study approach was used for this research and the selected case is Abuja city, the federal capital of Nigeria. The details about the local context are explained in chapter 5; and as argued and suggested by Teegavarapu, et al (2008, 6) multiple data sources are used in the research to strengthen and validate the final outcome of the research. 
[bookmark: _bwufllzecxvp]A single-case study is chosen in this research given the research is an intensive investigation focused on unravelling details regarding the practices that are driving demand in a context with complex problems as depicted in the conceptual framework. As argued by Mariotto et al. (2014) a typical single-cases in-depth study has the capacity to illuminate some hidden knowledge that could be useful in understanding a case in a manner that many cases together will not reveal. Further, as argued by Morgan (2012, 669) a case study in social science is a natural experiment in the outside world as the scientific experiment is in the laboratory, therefore if a case study account demonstrates ‘… (i) consistency with all the evidence found, (ii) coherence within the account (the bits of evidence fit together), and (iii) credibility of the explanation in social scientific terms…’, then like exhibits in a legal case it should be upheld as possessing sufficient internal validity in relation to its own study materials. Based on these arguments, and given that this research is concerned with understanding the complexities and causal factors that are interplaying to drive Abuja middle class household practices and consequently the demand, then a single case is found more suitable for understanding what is going on in the context of this research. 
[bookmark: _y8l2q54vieyc]4.5.1	Justification for choosing Nigeria and Abuja 
Nigeria is found suitable for two reasons: firstly, according to the 2021 published ranking by World Bank Group it is a lower-middle income country (World Bank Group, 2021) with many urbanising cities and urbanisation rate of about 3% and significant population growth rate of about 2.5% by the year 2020, which is regarded as high population growth rate (The World Bank, 2021; Aliyu, and Amadu, 2017). This socio-economic background qualifies Nigeria as a typical case and context which the research aim focuses on. Secondly, drawing on Thomas Gary’s argument  that the familiarity of a researcher with the context of a case study is absolutely useful for achieving positive and reliable research outcome (Thomas, 2011, 514), Nigeria is considered a very suitable case to investigate because it is the country which the researcher is most familiar with.   
Regarding how the Nigeria case relates to other countries, Nigeria as a country represents other African lower and middle income countries in the sense that most of the factors challenging the water sector in Nigeria are equally found in other African lower middle income countries. These challenges are (but not limited to) poor water governance, economic challenges affecting the water sector funding, and rapid urbanisation associated with rapid urban population growth that overwhelms existing water infrastructures; all these are  captured in the findings of OECD’s (2021) research on water governance  in 27 African countries. 
In relation to the wider global context, Nigeria water challenges scenario also relates to other countries outside of Africa in certain ways but the extent of the problems is comparatively not as huge and deplorable as in Africa and some of the issues have been reported by some authors. For example Foster et al (2010, 4-5) reported that cities in so many developing countries are challenged with urban water supply and demand issues and the governments and private water utilities are struggling to fix very robust centralised urban water supply systems. Examples of cities cited by the authors include Delhi, Lucknow, Aurangabad, Bangkok (in Asia); and Fortaleza, Recife (Norte), Natal, Ribeirao, Preto, Rivera-Santana do Livramento, Lima, Asuncion, and Buenos Aires (in South America). In a similar manner, Hirata and Conicelli (2012) reported the same sort of challenges in Brazil where the centralised municipal water supply co-exist with individually managed self-supply. Some of the issues presented by Stephen Foster and colleagues as well as Ricardo Hirata and Bruno Conicelli include rapid population growth, inadequate municipal water supply from surface water leading to the use of groundwater by utilities as a complimentary source while struggling with infrastructure deficit due to inadequate funding. Moreover, there is increasing use of private boreholes by individuals and organisations either as the only source or as a back-up to municipal mains supply, and there is the general apprehension by water actors that the local hydrological settings will be impacted by excessive abstraction. In addition, the OECD’s 2021 research findinds on 79% of countries in Asia-Pacific shows a chaotic situation in which groundwater abstraction by individual domestic borehole and none-domestic users is ongoing and poorly monitored.  In these countries the governments are lacking in the areas of integrity and transparency in the water sector financing, stakeholder engagement, and monitoring and evaluation/reporting mechanisms (OECD, 2021, 9). 
The researcher has chosen a typical African case (Nigeria) but within it an atypical case was chosen because it provides a platform for investigation that could lead to deeper understanding of what is considered an outstandingly very problematic scenario and from which lessons can be drawn. In the words of Bent Flyvbjerg:
“When the objective is to achieve the greatest possible amount of information on a given problem or phenomenon,…atypical or extreme cases often reveal more information because they activate more actors and more basic mechanisms in the situation studied. In addition, from both an understanding oriented and an action-oriented perspective, it is often more important to clarify the deeper causes behind a given problem and its consequences than to describe the symptoms of the problem and how frequently they occur.” (Flyvbjerg, 2006, 229)
Standing on Flyvbjerg’s argument, Abuja the federal capital territory of Nigeria being the fastest urbanising city in Nigeria and one of the rapidest in the world with urbanisation rate of over 8% (Abubakar, 2014), particularly is an outstanding case and consequently a problematic one which the researcher considered useful for the study.    Further, based on Thomas’s (2011, 514) argument that researcher’s familiarity with context is valuable for reliable research outcome; and given the fact that the researcher had lived a reasonable part of his life in Abuja and witnessed the rapid transformation of the city from the early developmental stage to the recent, as well as how household water supply-demand landscape has evolved, Abuja was chosen as a case for this study. 
Regarding the generalizability of Abuja City as representative case to other cities, it represents other African and world cities in terms of rapid urbanisation/population growth and fast demographic shifts and challenging water demand/supply landscape; but it is atypical in the sense that it had the rare opportunity of being planned and developed from the scratch as a virgin city, yet all these shared problems still present themselves on a much higher scale and challenging dimensions. However, it is useful to clarify that the Abuja case study does to appropriately relate to a rural setting because Abuja being a city presents water problems (a chaotic supply-demand landscape and management challenges) which are unique to a rapidly urbanising setting and among the middle class households. This is unlike a rural setting which presents a different water demand and supply problem among the poor, where communities often depend on local natural open water bodies, public pipe water stands, community boreholes, and rural water vendors; a setting where water is often stored in minimal quantities and used frugally. 
Another reason for choosing Nigeria and Abuja is because of the fast growing middle class population in the major cities. This research leveraged existing literature to understand what counts as middle class on the wider global scale in general and in Nigeria/Abuja in particular. As Reeves et al (2018, 1) explained, what counts as the middle class vary and it is the reason there is no one accepted definition among scholars. But in general, many definitions rally around three broad premises namely economic resources, education and type of occupation, and on a set of factors like attitude, self-perception and mind-set. However, the authors reiterated that the most commonly used by most authors is based on economic resources which relates to a households’ purchasing power parity. According to Khara (2017, 3), on global scale the middle class are households with average income range between $11 to $110 per person per day – as per 2011 ppp term, taking into account inflation.  Regarding Nigeria, Robertson et al (2011, 3), in their research findings from Abuja, Lagos and Port Harcourt cities, explained that the Nigerian middle class earn an average monthly salary range equivalent to about $500 to 600 or  roughly  $6,000 to 7,000 per annum. Over 90% are graduates educated at higher institutions and over 50% of this population educate their children abroad in the west or elsewhere. The majority of people in this class work in the public sector and the rest in the private sector or own businesses. Mostly they are known to live in leased or rented accommodations (e.g. detached or semi-detached bungalows and duplexes) and the recent trend shows that many of such houses are located in modern design secure or gated, corporately managed estates; and such category of estates are widespread in Abuja in particular – being a model city. The type of housing estate in which these households live was the easier identification guide the researcher relied on in selecting the middle class households that participated in the research - as further explained in section 4.6.1. This option was taken based on the assumption that most households live in such estates because their income is in the middle class range, considering the average annual cost of renting a house in this category of estates - i.e. $1000 at an average exchange rate of 700 Naira to 1 US Dollar (see Abuja rent rate in The Guardian news online, 25 October, 2021). The researcher considered it more time consuming to identify the middle class based on other criteria such as level of education, occupation, or income as that method will require a separate survey/study. Further details about Abuja as a case are presented in chapter 5.  

[bookmark: _glv2jbi2x5gy]4.6	Methods of data gathering
This section provides a detailed explanation of how the primary data in this research were gathered. The section is split into three subsections and it starts with a brief introduction of the data gathering tools namely: oral interviews, focus group discussion, physical observations, participants’, and photographs; the section details how each method was used for the conduct of the research and makes a case for the use of each tool featured in the subsections. It highlights the various categories of interviewees, and the administration and management of the interviews and focus group discussion. 

[bookmark: _rn1fflcv0v1v]4.6.1	Oral Interviews 
In this research, participants’ perception and knowledge regarding the investigated subject was needed to generate the data required for analysis in order to answer the research questions.  This research required qualitative data that will  enable participants’ answers beyond simple ‘yes’ or ‘no’ or ‘strongly agree’ or ‘disagree’. So in order to answer the research questions, it was pertinent to go beyond simply knowing ‘how many’ people, for example, perform certain practices in certain ways. Instead the study required information such as how, and why practices are carried out, and by whom are they mostly carried out and why is it so and what are the implications for demand, and so on. As explained by some authors, oral interviews provide opportunity to ask open-ended controlled question (Adams, 2015, 494; Boyce and Neale, 2006, 3), face-to-face interactions which enables the capturing of a respondent’s mood, emotion, tone, etc (Opdenakker, 2006, 3), and follow-up phone calls (Decrop 1999 p. 153), all of which make for rich and  nuanced data acquisition. 
Based on these assertions, the oral interview method was used. In order to gather the data, a field work was carried out. It began with recruitment of the two groups of people namely the household participants and professional participants. With regards to the household recruitment, three categories of middle class estates were accessed based on the prior knowledge of the way they source water. An estate that is already supplied with municipal water (i.e. hereafter called category ‘A’) and the estate in this category which was accessed is called MSS estate. The second is category ‘B’ where municipal water supply exists but people also use boreholes; the estate in this category which was accessed is called the Customs estate. In the third category ‘C’, there is no municipal water supply, water is solely self-supplied and the one in this category which was accessed is called the NCCE estate. These categories were chosen in order to understand if/how their sourcing methods shape their water use practices.   
Access was gained to the estates and then to the individual households by seeking the consent of community leaders whom the estate dwellers called the estate community chairman and secretary. It was the same protocol in most of the estates the middle class are known to reside. The NCCE estate was easily accessed because the estate community chairman and the secretary knew the researcher. They held a meeting in which the researcher formally introduced the research and the community leaders later introduced him to the households via a house-to-house visit which facilitated individual household approval and giving of verbal or written consent. This explained why the bulk of the participating households in this research (20 households) came from this estate. Access was gained into other estates (Customs Estate and MSS Estate) using the same means explained but the number of consenting participants was smaller (7 households)  as the leaders had less time to help the researcher gain access to individual households.
The second group was the water professionals from government and private sectors. The researcher had made a list of relevant organisations to visit. The first visit was at the Nigeria Hydrological Service Agency (NIHSA), a government agency in charge of monitoring and evaluation of all surface water and groundwater. The researcher introduced himself and the research to 1 Director, 1 Deputy Director, and 1 head of department. The other organisations visited are: the Federal Ministry for water resources, the Federal Capital Development Authority, the Nigeria Integrated Water Resources Management Commission, the Abuja Municipal Area Council Development Control, and the Federal Capital Territory Water Board, and the recruitments were successful. The staff recruited were all senior and experienced officers that are involved in high level of water governance/management responsibilities and policy making process. Water professionals in the private sector that gave consent were experienced workers in borehole drilling companies (name anonymised) while non-water professionals that gave consent were senior urban planners and developers officers.   
After a successful recruitment process, the next step was the visits to all participants to conduct audio-recorded interviews.  Households were visited and interviewees in varying numbers (the fewest being 1 and the largest 4) in each household were interviewed about various water practices, using semi-structured/open-ended questions. Interviewees in households included heads of households (mostly husbands), housewives, other adult family members, and domestic helpers. 
Then in offices, all officers were interviewed in their offices on separate days at their individual conveniences. They were interviewed about institutional and policy issues and the impacts on water supply and demand delivery, and their perception of people’s practices in relation to future demand given the problematic nature of the context. As earlier mentioned, interviewees from other establishments that are not directly related to water resources management are town planners and estate development officers. These were interviewed about their activities in relation to the practical situations of the middle class mass housing programme, how they perceive the impact of urbanisation on household water supply-demand balance/imbalance generally, how they perceived household practices influence water demand, and how they collaborate with other organisations to capture sustainable water use in the course of their activities. In the private sector hydrogeologist and borehole drillers in drilling companies were interviewed about their perception of groundwater demand by the middle class households, the practical situation with the groundwater reserve in Abuja, and the interaction (if any) of private water professionals with government professionals that make water policies.
In all the interview sessions no language or communication challenges were experienced in the conduct of the interview as it was all done in English language both in households and in offices. Two participants (domestic workers) that are less fluent in English language did combine normal English language and some bits of Nigerian version Pidgin English and the contributions were clear to the researcher, while he took note of the need to edit it during transcription. 
With regards to the number of participants the researcher chose a number that was considered reasonable and manageable considering the timeframe available to complete the work. As per the recommended number of participants and the justification for the choice of number, (Saunders and Townsend, 2016) mentioned that although there are no common grounds among researchers, the number observed in published  peer reviewed journals could range from 1 to 300 but depending on researchers interest, 15 – 60 is recommended where feasible. Therefore, in this research, a total of 44 household participants and 13 professionals were interviewed, totalling 57. The justification for this number is to ensure manageable sample size within the limit of the time and fund available to complete the research. Below in table 1 is a summary of interviews.

Table 1: A summary of interview profile 
	Number of household participants per estate

	NCCE estate
	 MSS estate 
	Custom estate
	Total

	35
	6
	3
	44

	

	Number of professional participants per area of specialty

	Water administration/technocracy    
	   Water supply
	Urban planning /development
	Total

	7
	4
	2
	13

	Sum total interviews 
	
	57



The face-to-face interviews were conducted over a period of two months (November and December 2018. Interview duration ranged between 10 minutes and 1hour in the household group and 8 minutes to 1 hour with the professionals group. It was envisaged that after the face-to-face interviews, there might be need for follow-up calls (to already interviewed participants) in the course of data analysis to ask further (skeletal but important) questions that may emerge on the mind of the researcher concerning any theme. According to Cachia, and Millward (2011), such follow-up phone calls are a good complementary fit with face-to-face interviews.  In this regard, the majority of participants in the NCCE and MSS estates offered their phone number for further communication. In one among other instances, follow-up calls helped the researcher to gather historical accounts of how several household water practices have changed in the lives of aged participants. In addition, the calls helped the researcher to follow up the current situation with the National Water Law which remained at debate level among the legislators at the time of fieldwork. All interviews were audio recorded using a dedicated device but it was backed up with a voice recording app on a mobile phone to ensure all conversation details are captured for transcription.  

[bookmark: _dmbgunr4p97w]4.6.2	Use of other data collection tools
Observations and photographs: In this research the researcher used observation and photography as supportive tools and they will be discussed in turn below. The researcher looked around and took note of (1) city-wide middle class residential estate and (2) household activities observation. The first category involved visiting selected estates he already mapped out from google earth satellite imagery of the Federal Capital City of Abuja, to find out how the middle class residents sourced water. Because the oldest middle class estates in Abuja were known to receive municipal supply, they were visited to observe any change in water sourcing methods over time.  The visits were carried out over a period of one week of daily visits to different estates each day beginning from the older to the recent ones. The purpose of the observation is to understand the extent of self-supply practices (identified by observing widespread use of overhead water storage tanks by residents) versus centralised water supply options (identified by taking note of a few or no use of overhead storage tanks) in estates. This scenario is specifically of interest for observation because the researcher believes that a household’s water sourcing method is central to how people use water and consequently household consumption on a wider scale. 
The second category of observation was of participants carrying out various household chores. In this case the researcher did not request or pre-arrange any activity to be carried out for the purpose of observation and note taking, so the observations were made easy because individual houses were not fenced, the researcher could see varied outdoors practices, especially car washing, clothes washing by hands, and garden watering going on in various participating households when he came visiting for interviews, so different observations were made and notes were taken. This happened in different households and on separate visiting days and observation of indoors activities took place in that way too.  The researcher observed and noted the materials used for activities (for example bucket or hose used for garden watering, or car washing, etc.), how water was engaged in the process of performance (for instance how/if tap was left running down the kitchen sink drain while the participant was doing something else), how boreholes were operated for tank refilling, Participants’ skill or competence level was ignored due to possibility of researcher’s bias or wrong judgement. Different types of household activities were observed in the same households. For instance, car washing and garden watering were observed during one household visit, while laundering was observed during another household visit for an interview. On the whole, four car washing, four garden watering, five clothes washing, three kitchen work, and four water pumping episodes were observed in different homes. Participants were aware that observations were part of the research data acquisition and they gave consent but the researcher stood off and ensured no interference in any way, to allow for a natural flow of the activities of practices. 
The reason is that the researcher needed data that shows the neighbourhood setting and sources of water of the participants and data that reveal exactly what people do with water in their households  and how they do so as to enrich the data. And as explained by Smart et al (2013) the observation enables the researcher to watch or look at events, conducts, activities, feature, etc. and take detailed note of them, and that could enrich the overall data quality and enhance research rigour as well as internal validity. It also enhances data analysis as well as helping to reveal context details that could help in formulating new research questions when useful (Musante and DeWalt, 2010, 10-15). Therefore observation was used to strengthen the interview data, and provided first-hand knowledge that helped the researcher make clearer and deeper sense of the observed household practices discussed in the interviews. To further enrich the data, photographs were taken during observation where possible. O’Hara and Higgins’ (2019) assert that photographing is complementary and relevant to support the main data collected. Similarly , Ferreira and Serpa’s (2020, 63) findings emphasised the illustrative usefulness of photos as back-up graphic data that capture observed scenes and features to strengthen the analysis of the other data. Based on this justification, the contextual photographs taken by the researcher are used as illustrative back-up data in the empirical chapters of this work to support the description of practices and the analyses. With regards to consent, all participants were aware that photographs were part of the tools the researcher’s and gave consent for it, except those taken in open public spaces where consent is not required. Examples of contextual photographs taken during the city tour included estate buildings and groundwater abstraction and storage facilities; and the photographs taken during household visits included members and domestic helpers of participating households washing cars, watering gardens, washing ingredients and dishes/pots, operating boreholes to pumped water to storage tanks, etc. Other photos of secondary sources used were captured from Google satellite imagery as that option provided better visual imagery than the researcher’s camera could do. 

Focus group discussion:. The research required data that could reveal the common or divergent views regarding water governance issues in the study context. A focus group was organised in a meeting hall donated by Nigeria Integrated Water Resources Management Commission Abuja. The group consisted of 7 professionals (6 water professionals and 1 Municipal Area Council development control officer). The participants discussed important issues regarding water governance in Nigeria in general and the situation in Abuja in particular, and the discussion lasted for one and a half hours. 
The reason for organising the focus group was to bring together the earlier interviewed professionals to discuss interesting and important matters arising from their individual responses to the various issues pertaining to water governance and the current supply-demand challenges. According to Cyr (2019, 7) citing Ownubuzie et al. (2009) and Barbour, (2008) maintains that focus group discussion is an efficient data collection tool which provides favourable environment for sharing individual perspectives to a set of important questions, and it make discussing difficult and sensitive matters possible; and could be used to complement the data acquired with other methods. Therefore the focus group was organised discuss further how institutional problems are influencing sourcing practices among the people, and the likely impact of these problems on current and future household water demand particularly in Abuja and in Nigeria on a wider scale; and how the future of water in Abuja and Nigeria at large is capture or not captured in their activities and policies as well as in the combined activities of the government and private establishments. By doing so it elicited deeper discussions that exposed some issues that individual interviews did not reveal. How the outcome of this group discussion and other tools discussed above were analysed are discussed in the data analysis section.  

[bookmark: _r0wiwpgbev61]4.7	Data Analysis
Data analysis began in the head of the researcher right from the time interview audio records and notes taking began to gather. But the main analysis stage of the research commenced after the field work. Each audio file listened to and words were manually typed into text in Microsoft word package in the exact words of the interviewees to ensure the original meanings remain unaltered, but poorly articulated English language were transcribed into more standard form and comments, words, names, etc. that could expose  participants’ real identities were skipped. Participants’ non-verbal communications such as mood, facial expressions, hesitations, etc. were noted as vital parts of the interview as suggested by Oltmann, (2016) and Denham and Onwuegbuzie (2013). 
Transcription was done manually because most transcription software that were tried struggled with the Nigerian accent. After transcription, each transcript was read through in a number of iterations to help the researcher understand the holistic picture the entire content was painting. This stage of analysis was crucial because it helped to identify the various themes. Thematic approach was employed in this research. The justification for using the method is captured in the assertion by Braun and Clarke (2006). They maintained that it is an approach readily available to effectively uncover patterns among participants in a qualitative research. So in the context of this research, thematic analysis was central to identifying common issues/patterns regarding water practices among the people as well as isolating important outlier practices. It also helped to reveal drivers of common patterns and outliers. Such identifications are instrumental to answering the various research questions earlier outlined.
 To aid the data analysis, transcripts of oral interview and focus groups discussion were uploaded into NVIVO 12 software. The software was chosen for use because the researcher had earlier received training on its use. Moreover it is reliable and readily available via the University of Sheffield, and it is known to be useful for secure storage, retrieval, and codding/analysis of data. NVIVO is recognised and widely used in qualitative research by a wide range of authors for its versatility, ability to handle large quantitative and qualitative data and efficiency in thematic data analysis (Dollah et al, 2017). Using the software, all the transcripts were coded and themes and sub-themes were comprehensively drawn out which revealed a clear picture/message of the data, and which made interpretation and research findings possible. 
The observation notes collected were based on the activities observed by the researcher and they are not particularly large to entail uploading them in the NVIVO. They were used as side notes to aid the researcher in the description and analysis in the empirical chapters. Photographs were not loaded in NVIVO as they were non-sequential in nature to produce themes for analysis. The photos were purposely meant for illustrations in the empirical chapters.    
[bookmark: _kyuik32eebdd]4.8	Ethical and data security Issues 	
The research was approved by the University of Sheffield Ethical Committee after a rigorous ethical application/approval procedure as enshrined in the policy of the University of Sheffield, United Kingdom to ensure compliance with the Research Policy Ethics note no 6 of the University. Note 6 emphasises that a researcher must be aware of certain vulnerabilities, namely vulnerability to damage of social standing or reputation, vulnerability to physical harm, and vulnerability to psychological and emotional distress, when undertaking research involving vulnerable people. Therefore, the researcher was aware of the rules guiding fieldwork and everything possible was done to ensure strict observation of the rules, and as earlier mentioned in sub-section 4.7.1 every participant’s interest was protected by ensuring they received research information sheet and signed consent form, while assuring them of strict confidentiality and personal data protection. Therefore all participants participated in the research willingly, with the full understanding of their rights regarding consent and to withdraw from the research at any stage so there was no need to motivate any participant with remuneration of any sort. However, in order to gather professionals for a focus group discussion, the researcher paid for the snacks and drinks offered to participants for refreshment. 
For data safety and security all interview audio files and notes taken during interview and observations were arranged in password secured folders on various devices and media including personal laptop, secure external hard drive and University of Sheffield U-drive space allocated to the researcher. Each audio data was named in a manner that the researcher can recall each participant and the interview event. To protect interviewees’ privacy interviewees’ original names were changed. 
  	
[bookmark: _tno1s0afrupp]4.9	Researcher’s positionality in the research
Drawing on the views of Holmes (2020), the positionality of a researcher is central to the researcher’s holistic view of the researched world, and it  locates the researcher in the domain or context of the research such that they see themselves from a dual perspectives as either insiders (i.e. member of the researched context, professional in the studied subject, etc.) or outsiders (a foreigner among the researched people,  new to the researched subject/ phenomenon, or context,  etc.). To Andrew Holmes, positionality exerts influence on the researcher with regards to research conduct, data gathering, and interpretation and contribution to knowledge. In this research I identify myself as holding dual positionalities as an insider and an outsider. As an insider I grew up and lived all my life in the wider context of the research (i.e. Nigeria) and had been familiar with, and lived in the local context of the research (i.e. Abuja) for  about 20 years until relocation to the United Kingdom for study. Within this period I have witnessed how the water supply and demand situations as well as the middle-class have evolved in the wider Nigeria context, and how that evolution has transformed the demand-supply landscape among the middle class. That is to say I have witnessed the gradual deterioration of centralised water supply services in the wider country and the emergence of self-supply via tanker vendors, hand-dug wells and boreholes, and I have experienced how these changes gradually reshaped the way people engaged with water on a domestic scale. This puts me in a position to understand the perspective from which professionals and household interviewees advanced their responses.  Similarly, as an insider, I have witnessed how Abuja evolved from a moderate-sized model city where every estate enjoyed constant centralised water supply, to a rapidly urbanised city where boreholes began to spring up in neighbourhoods until it became a norm. So, as an insider I experienced water scarcity due to public water supply failure, and I have experience water abundance enjoyed through ownership of personal borehole; therefore, it was easy to understand the responses and positions of the household participants in terms of how water supply and demand dynamics have played out over decades and shaped their practices.
In addition, as a geologist I maintained an insider position as water professional. It helped me to appreciate the likely negative implications of increasing demand on freshwater resources especially on groundwater in Abuja city and environs where the geology does not favour groundwater abundance, and abstraction regulation and monitoring is weak or totally lacking. This professional knowledge and lived experience in the research context played out positively in the sense that professional participants received me as a professional colleague, and households received me as a fellow middle-classer when they I introduced myself as a senior civil servant carrying out a research, thereby easing my way into engaging household  and professional participants in interviews, and drawing out nuanced responses by asking probing questions aided by my insider’s background knowledge and experience. 
Moreover, as an insider who grew up in the same country and had lived in the same city as most of the household interviewees, it was easy for me to make sense of their household practices and the middle-class lifestyle that drives them. It also helped me to understand their challenges in providing water for themselves or having to depend on poorly delivered centralised supply services, their concerns for the future, and grievances against the government for what they perceived as unsatisfactory water supply. 
Similarly, my insider position as a professional in water catchment dynamics management helped me to understand the negative impact of rapid catchment urbanisation with little or no consideration for sustainable water future. This positionality helped me to engage with professionals as interviewees, and to understand the relevant/salient views advanced by them. Likewise, it helped me to draw out knowledge about the current politics shaping water governance on catchment scale, and understand how and why the country in general and Abuja in particular appears to have struggled with water resources management for decades, and what that means for the future of water.  
I made efforts to maintain an outsider position on some occasions in my interaction with household interviewees and remained conscious of my position as a researcher in order to have an open mind and reduce possibilities of bias that may arise from my preconception that may interfere with the smooth course of the interviews. As a male middle class researcher having to interact with female participants, I maintained an outsider position and waited for instructions and permission from heads of households regarding interview times and duration. 
Likewise, aware of my status in the field as a researcher, I maintained an outsider position in my interaction with some professionals in water governance and policy making. My outsider position motivated me to find out: if the governing institutions perceive anything really worrisome or unsustainable about the current domestic water supply or sourcing mode; if there are internal ills within the governing system that are jeopardising institutional performance, or if there may be some form of power play by some wealthy drilling company owners whose companies thrive on municipal supply inefficiency; and if there are steps taken to address these problems.   
[bookmark: _6vihafrt4r7e]
[bookmark: _spfbb2x7abud]4.10	Challenges of fieldwork and noted limitations 
This section presents some challenges faced in the course of this research and some steps taken by the researcher in the best of his ability to minimise their impact on the research. It highlights some implications for the research. 
The first challenge was delayed commencement of the field work which was caused by paucity of funds. The researcher needed to travel to Abuja, Nigeria twice for fieldwork (the first trip in the rainy season and the second in dry season to understand how practices and consumption may vary with season and find out if there is any significant variation). Over five months were lost waiting for the funding organisation but when nothing came forth the researcher solicited for funds and the Urban Studies and Planning department of the University of Sheffield assisted with return flight ticket and local transport cost. The implication for this on the research is that the researcher could gather as much data as the limited funding could handle only for the dry season fieldwork. What this means for the research is that the outcome of the research will be based on household practices during the dry season, therefore the research is unable to reveal how practices may be altered during the wet season. In order to limit the impact of this limitation, the researcher made efforts to ask participants questions about how they sourced water and performed practices in the rainy season to understand how or if there are significant variations. It is believed that a research gap still exist and it could be more appropriate and probably more valid to undertake such research in the rainy/wet season to understand if household groundwater abstraction and other practices during rainy season differ significantly or not from the dry season scenario among borehole users; and investigate if households supplied by municipal water experience services differently in rainy season, and if there are practices that are influenced by rainy season among this set of participants. Moreover insufficient funding meant shorter duration in the field as there was limited funding for accommodation. Having more time in the field would probably have made it possible to recruit more participants from estates that are supplied by municipal water to understand more deeply if the practices of such households vary in certain ways significantly from those that depend on self-supply. 
Another challenge was that it was difficult to gain attention of participants from the Mass Housing Unit in Abuja. This is a unit in the Federal Capital Development Authority that teams up with private estate developers to produce the expansive estates in the various phases of development in the Federal capital Territory Abuja. Their contribution to this research would have  thrown light on how their activities influence the housing-water connection in the Territory, as it stands it is unknown how this group of participants understand the impact of their activities on the water resources sector on a wider scale, especially with regards to soil-sealing and groundwater recharge.  Private companies involved in drilling confirmed a very high rate of borehole proliferation in Abuja and the country at large but they were unable to supply documented evidence because those evidences are records of boreholes belonging to individuals; such data would have revealed the rate of proliferation.   

[bookmark: _nbn7yjnzabwb]4.11	Chapter conclusion 
This chapter explains the research methodology used in this study, the methods used for data collection and the justification for them. It also discusses the conceptual framework that presents the holistic picture of the context and problems from which the research questions were drawn. It highlights the challenges encountered in the field, the perceived limitations of the study, ethical issues, and the positionality of the researcher. Standing on a post-positivist theoretical perspective and an interpretive epistemology, the researcher used the qualitative methodology for the investigation. A case study was selected for the study and a qualitative approach was adopted to enable intensive study of the context. The research commenced with recruitment of household participants (from selected estates known to be occupied by the middle-class population) and professional participants (from relevant water-related public and private establishments). The recruited interviewees were administered oral semi-structured interviews which were complemented with a focus group discussion organised for professionals. The challenges encountered included difficulty to access target residential estates due households’ fear of insecurity, but this was overcome in one of the estates due to the fact that the estate community leader already knew the researcher; the others estates were accessed after repeated visit attempts. All individual participants’ responses during the interviews and focus group discussions were audio recorded, and the combination of interview data and observations/photographs enriched the interview data which was transcribed, coded with NVIVO 12 software, and thematically analysed, an approach that is crucial for answering the research questions. The study would have been more robust if sufficient funds and time was available for more systematic data acquisition, therefore what this research was unable to cover as a result of the limitations are considered as gaps opened up for further study. The researcher did everything possible to ensure that all participants are treated in compliance with the Research Policy Ethics note no 6 of the University of Sheffield. The outsider-insider positionalities of the researcher enabled navigating through the data gathering process. The next chapter provides the contextual details of the study area.

















[bookmark: _5z4qykhiczuw]CHAPTER FIVE: THE STUDY AREA - CONTEXTUALISING NIGERIA AND ABUJA
[bookmark: _qumrpjsuweeu]5.1	Introduction
This chapter is divided into two parts. The first part provides contextual details about Nigeria and the second is particularly about Abuja. It is important to emphasise here that this chapter is exploring fairly complicated contextual issues in the sense that: it first explores water governance challenges in terms of Nigeria as a country on national scale; and secondly explores similar issues and its impacts regarding Abuja in particular, being the most rapidly urbanising city in the country. The complication to be aware of is that most of the points advanced in this chapter in nationwide context are the same issues affecting the water supply and demand situation in Abuja context. Therefore, to make understanding easier, the first part the chapter addresses the issues known and common to all urbanised cities in Nigeria including Abuja; then in the second part the chapter isolates Abuja context, provides further other particular details that relate to and distinguish Abuja, from all other Nigerian cities. These are further explained below.  
In discussing the Nigeria context the chapter explored the water resources availability and accessibility relative to the global scenario. It also details the trajectory of water resources development/provisioning efforts of the government as well as the challenges faced by the sector over several decades of governance and how the problems shaped water supply-demand landscapes. The second part focuses on the issue of water resources development in the Federal Capital Territory (FCT) of Nigeria,   also simply called Abuja which is the rapidly urbanising mega city in the FCT. The chapter explains the creation of the FCT and the innovation of a master plan known as Abuja Master Plan (AMP) to make Abuja a model city with, among other things, the best functional municipal water supply infrastructure in the country. It further explains what factors that interplayed in the course of the AMP implementation process that shaped the current water supply-demand landscape.  Abuja’s case is particularly of interest because its development plan is unique as it is the only city in Nigeria that was designed to be built on a master plan in which water transmission and distribution infrastructure is fully captured. It shows how Abuja’s unprecedented demographic transformation positions it as an atypical city in Nigeria and wider Africa in terms of developmental outcomes that have revealed useful lessons for other contexts in the country and wider Africa, and elsewhere. Through providing this background information this chapter builds on the justification of case study regarding Nigeria and Abuja advanced in chapter 4 and set a scene to understanding how the way people source water (as discussed in chapter 6) is significant in shaping the various household water practices discussed in the empirical chapters 7 to 11, and key lessons are brought together and analysed in chapter 12.   
[bookmark: _19s5e3pa63np]
[bookmark: _3dxp0y99do2i]5.2	Freshwater resources availability and scarcity: Nigerian Situation 
Nigeria is located in West Africa in the Sub-Saharan Africa region, situated between latitudes 4oN and 14oN and longitudes 2 o 2’E and 14 o 30’E. It has a total land area of 923,770 square kilometres, covered with mangrove, freshwater swamp and tropical rainforest in the south; tall grass savannah/woodland in the middle belt, and short grass savannah/marginal savannah in the north (see location and vegetation maps in figures 9a to c). To understand Nigeria's water accessibility situation in relation to global context, the World Data Lab’s data presented in the map in figure 10 provides a useful clue. The map shows that although Nigeria is not classified among the significantly water stressed or water scarce countries such as Libya or Algeria where at least 60% the population live in water scarce areas; there is temporal worsening of the water stress and scarcity in Nigeria as the population grows (World Data Lab, 2021). For example according World Data Lab, between the year 2000 and 2020, as the population rose from about 180 million to over 200 million the water stressed population (i.e. those accessing < 1,700m3 of water per person per year) increased from about 17 million to over 40 million (i.e. about the entire population of Algeria). Likewise the population under absolute water scarcity (i.e. < 500m3 of water per person per year) increased from about 6 million to over 18 million over the twenty years. 
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Fig. 9: (a) Map of Nigeria showing States and the Federal Capital Territory Abuja.  (b) Vegetation pattern in Nigeria (source: Adapted from Akpan-Ebe, 2017) (c) Location of Nigeria in West Africa (Source: adapted from World Atlas.com) 

The annual rainfall which contributes the highest percentage of freshwater budgets to surface and underground reserves is unevenly distributed across the country following the above mentioned vegetation pattern. Rainfall is heaviest in the southern region (above 4000mm), lightest in the north east (below 600mm), and moderate in the middle belt region (above 2000) (Ishaku and Majid, 2010). Nigeria water resources are divided into eight hydrological areas (HA) (see figure 11). Hydrological areas are geographical areas delineated by the government for water-related institutions to carry out monitoring and evaluation of surface water and groundwater.  The main surface waters come in form of rivers and the two most prominent are River Niger and River Benue, the rest of the surface water comes in form of large and smaller rivers, streams and lakes and wetlands (Orubu, 2006) (see figure 12 - as illustrated in Taiwo, et al., 2012 ). These are recharged annually via a vast network of drainage channels. Groundwater reserve occurs in sedimentary and basement complex aquifers scattered in different locations in Nigeria, this is detailed in a subsequent section. 
(c)
(b)

[bookmark: _c6aoy9enot75]5.2.1	Surface water resources: reserve and accessibility challenges
Geographically the River Niger rises from Guinea, cuts across the dry rocky terrain of Mali and arid Niger Republic in the north and runs along the border line of Benin republic (Ali 2012 cited in Bature & Ibrahim, 2020), and it drains as far as to the rain forest of Nigeria in the south-south region where it discharges into the Atlantic Ocean via massive delta (the Niger Delta). Thus, Nigeria is at the receiving end for the over 4,000 km long river with a drainage basin area of 2,117,700 km2, and the length of the Niger within Nigeria is officially located in one of the hydrological areas called the Lower Niger hydrological area (Nonki et al., 2019). Total estimated internal renewable fresh surface water reserve vary from over 200 billion cubic metres reported in FAO’s (2016) AQUASTAT database to over 300 billion cubic metres reported by Federal Ministry for Water Resources (FMWR)’s (2014), could be managed sustainably to serve the people and ecosystem. 
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Fig. 10:  Global Water stress, scarcity and absolute scarcity (Source: World Data Lab 2021)
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Fig. 11: Main Hydrological Areas (HA) in Nigeria (Source: Federal Ministry for water resources (FMWR,  2014) 
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 Fig. 12: Map of Nigeria the Niger, the Benue and other river (adopted from Taiwo, et al., 2012)

With regards to accessibility, historical evidence shows that government’s efforts to harness the abundant water resources and deliver centrally supplied potable water to urban homes date back to 1911 (Nwankwo et al., 2007). However, over one hundred years down the line the urban population still struggles to access potable water for domestic uses and the worst hit are the urban poor (Kjellén, & McGranahan, 2006).  Over the years the people’s access is reported to be on a decline. Olajuyigbe reviewed the reports of WHO/UNICEF JMP between 1990 and 2008, and the findings indicate steady decline in urban access to potable water from 79% in 1990 to 75% in 2008, and access to municipal piped-water in homes decreased from 14% of urban population to 6% (Olajuyigbe, 2010). Supporting the earlier explanation  Bart Van der Bruggen and his colleagues argued that poor access to centralised supply is a common trend in less developed countries occasioned (partly) by rapid urbanisation and population growth at a rate faster than water infrastructure development (Van der Bruggen, et al., 2010). More recent report by the World Health Organisation reveals that access to piped water in Nigerian cities has declined from 35% in the year 2000 to 15% in 2017.    
This inability of successive government to provide potable water to the majority of urban population   (Olajuyigbe, 2010, 1), is due to multiple governance/ institutional challenges (Adeoti, 2010), including financial corruption (Nzeh , 2019), which  according to Adeoti (2010) have hampered the smooth and effective delivery by the established River Basin Authorities. As reported by Healy et al (2020), failing municipal water supply has forced people to source multiple sources of water on their own, but mainly on groundwater which is discussed below.  
[bookmark: _1zqkpv2na5oh]
[bookmark: _2qmob428etn7]5.2.2	Groundwater Resources: availability, exploitation and concerns
In terms of quantity in reserve on a national scale, there are variations in reports about renewable groundwater resources. The Federal Ministry for Water Resources’ (2014) report provides an estimate of over 155 billion cubic metres per year, and the Food and Agriculture Organisation of The United Nations’ (2018) AQUASAT reports estimated 87 billion cubic metres annual internal groundwater production. And total internal renewable water resources of 221 billion cubic metre as of 2018 means the country has a huge reserve of water resources  So, the problem in this context is not availability of water but lack of a functional water delivery system. The government of Nigeria had the opportunity to harness both surface water and groundwater in very sustainable ways and deliver water to the majority if not all urban households but that did not happen due to several governance challenges and the end result of this failure is increasing dependence on groundwater from boreholes and wells.    
In terms of sourcing, although groundwater sourcing is an ancient practice, the introduction of motorised borehole drilling has reshaped domestic groundwater sourcing in the country. According to the findings of national water evaluation project by the Federal Ministry for Water Resources under the Japan International Cooperation Agency (JICA) project, Since the years 2010 the country has witnessed the widest proliferation of groundwater exploitation for domestic uses in the country and; and people have exploited this option more than any other water source, and it is projected to remain so up to the year 2030 and possibly beyond (FMWR, 2014).There are three major ways people access groundwater in urban Nigeria: from personal boreholes/wells, or municipal boreholes, or from vendors selling from personal boreholes or wells (Ahmad, 2017). Personal boreholes are dominant among the rich, municipal boreholes are rare (sourced only by those living in the immediate locality where they are located), wells (normally hand-dug) are common among the poor, and who own no personal boreholes or wells buy vended groundwater (ibid). In recent years there are worries about the proliferation of boreholes in the urban and peri-urban areas (THE NATION Newspaper, 2015; Nnenna, 2014) and the government is overwhelmed. In response, one effort made by the government was the introduction of the Code of Practice for Water Well Construction in the year 2010 (Nigeria Industrial Standard, 2010), to ensure prospective borehole drillers complied with the standard. 
As Healy (2020) argued there is little investment or budget for efficient delivery of state-water (whether surface water or groundwater) in most developing countries (including in the African LMIC which Nigeria is a part of). The government being aware of shortage in municipal water supply to the urban population allowed individuals to procure boreholes without any official restriction and monitoring regulation. In the existing 2004 National Water Policy the government holds no control over ownership of personal boreholes or wells. Consequently self-provided domestic boreholes in the urban areas have become dominant thereby widening the gap between access to municipal water supply and personal supply since the year 2000 (Olajuyigbe, 2010; WHO/UNICEF JMP, 2017) (see figure 13). As of 2015, there was only about 3% access to piped water on national scale in Nigeria (USAID Nigeria, 2017) meaning about 97% source non-piped water, and the cities are a major consumer of non-piped water which is mainly groundwater. In the city the middle class can often afford personal boreholes, but the urban poor depend mostly on hand-dug wells where the water table is high (although according to Sunkari, et al, (2021) this varies greatly from one location to the other; ranging between 3 to 12 metres above mean sea level (Akoachere, 2019). Those who lack access to well-water rely on commercial public sales points where vendors sell from personal commercialised boreholes/wells or other sources such as mobile tankers, etc. (Kjellén, & McGranahan, 2006). However, domestic water sourcing in Nigeria is not without issues of concern; some of these are discussed below. 
One major concern of the government of Nigeria is groundwater depletion which is caused by excessive abstraction, a consequence of peoples’ water use practices and population growth. The majority of the urban population in Nigeria are dependent on wells and boreholes rather than utility supply (e.g. only 7% of Abuja city population draws on municipal water supply) and consequently the pressure has shifted from surface water to groundwater (JICA 2019). From the far north through the north central to the south-west, a significant portion of the aquifers are in the Precambrian basement complex, which implies that abstraction must be guided with caution to avoid depletion, especially as the aquifers are known to be shallow, isolated, and of low to moderate yield (Clark, 1985), particularly given that recharge from rain is rapidly slowing down in rate due to urbanisation and the accompanying soil sealing (McGrane, 2016). In the sedimentary basins such as the Bornou Basin, Iullemeden Basin, the Benue Trough, and the the Niger Delta where the aquifers are huge and regionally interconnected, the rate of recharge is higher and the volume of groundwater reserved is larger under normal climatic condition. Nevertheless, careful exploitation is required as negative extreme climatic uncertainty can lead to depletion (Aizebeokhai, 2011). 
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                   Fig. 13: The trend of drinking water accessibility in urban Nigeria from year 2000 to 2015 (Source adapted from WHO/UNICEF JMP report 2017)

Undeveloped, vegetated land is favourable for infiltration of rainwater and slows down surface runoff and enabling infiltration and recharge (Ellis, 2013), but soil sealing due to infrastructural development and urbanisation does the opposite ( Krebs et al., 2014), and soil sealing intensity and waste generation rise as the urban population gets denser (Moura,  et al., 2016), and that is what Nigeria currently experiences in most fast urbanising cities like Lagos, Abuja, Port Harcourt, etc. The implication for water quality in Nigeria is dual edged with one edge against surface water and the other (resultantly) against groundwater. With regards to surface water, flood events in Nigeria have been on the increase in recent times with devastating effects such as house/farm destruction and surface water pollution (Adelekan, 2016; Agada, and Nirupama, 2015). Regarding groundwater the concern is about reduced infiltration due to soil sealing, and pollution due to contamination from various sources. Research findings show that groundwater sources in many Nigeria urban environments are now vulnerable (Ibe, et al., 2001) and many are contaminated (Alexander, 2008; Christenson, et al., 2014) as most are receiving surface waters (Taiwo, et al., 2011) that are polluted by effluents and solid wastes (Ogwueleka, 2014; Bichi, & Bello, 2013; Idris, et al., 2013) which are washed into the streams and rivers by surface runoff and street flood waters. Another source of groundwater pollution arising from urbanisation is the proliferation of private septic tanks and soak-away systems for wastewater treatment. The main concern about groundwater pollution is the health hazards that arise from drinking contaminated water or any other form of consumption such as eating uncooked foods washed with it; otherwise if the use is for other activities it will be fit. 
The above sections have established that Nigeria is generally rich in surface water and groundwater resources but the size of water-stressed and water-scarce population has been on a steady increase. Nigeria is considered as suffering economic water scarcity; considering the abundance of water resources but lack of adequate investment and regulatory framework (World Bank Group, 2021; FAO, 2009); and the finding of a study carried out in Abuja Nigeria by Organisation for Economic Cooperation and Development reveals governance issues as the main problem with country’s water sector, a common issue found in 27 other African countries (OECD, 2021). Therefore, it is worthwhile to understand the historical context and trajectory of government efforts towards water resources management, the challenges encountered, and how they may have influenced the current supply-demand landscape. This is explored in the next section. 

[bookmark: _rpvnvbic7n5e]5.3	Water governance in Nigeria: challenges and opportunities
Drawing on the Federal Ministry for Water Resources Legal and Regulatory Framework Theme Group-2001 cited in Akpabio and Ansa (2013), the first attempt to develop water resources was featured in the Waterworks Act of 1915 by the colonial government and it was  directed on water pollution mainly.  Between that period and 1969 six other Acts were rolled out (see table 2). Six of the seven Acts were directed on water quality, and the seventh Act (Land Use Act) authorises any one to buy or acquire lands via inheritance, own the certificate of occupancy and other documents and build houses on them; but more importantly with regard to water, the Act conferred ownership of groundwater on a land owner, so they can source water as they deemed fit from their lands. 
Table 2: List of statutes on water resources in Nigeria

Source: Federal Ministry of Water Resources, Legal and Regulatory Framework Theme Group-2001) (Compiled from Adenle, 2005, cited in Akpabio and Ansa,  2013)Source: Federal Ministry of Water Resources, Legal and Regulatory Framework Theme Group-2001) (Compiled from Adenle, 2005)


No plan was in place to address water management at basin scale until 12 River Basin Development Authorities (RBDA) were set up in 1976 by Decree No. 25 and 31 (Ojiako, 1985), and amended a couple of times between 1979 and 1987 by Decrees 35 Cap 396 which empower the RBDA to develop and implement nationwide water management programmes. Since their inception, basin authorities have been responsible for the management of surface water and groundwater (see Box 2) and they work in collaboration with the umbrella body, the Federal Ministry for Water Resources (FMWR) and other agencies, parastatals and Institutes. With regards to domestic water supply which is the main focus of this study, it is important to note that constitutionally the state government Water Board (SWB) were established under the state government for the specific task is to draw water from sources (e.g. dams, reservoirs, etc.) developed by the RBDAs, treating the water, and distribute via central piped-supply to homes and offices in every town and city, whether at the state capital or in the Local Councils. In each of the 36 states in the country including Abuja a SWB is established and the government of the state holds the oversight and funding responsibility to ensure the SWB are operating optimally. 

Box 2: Mandates of RBDA in brief
To construct, operate and maintain reservoir dams, dykes, polders, wells, boreholes, irrigation and drainage systems and other works necessary for the achievement of the RBDAs functions 
To give out lands to farmers to be cultivated under irrigation schemes   
To supply water from RBDAs completed storage schemes to all users for a (Minister approved) fee   
To construct, operate and maintain infrastructural services such as roads and bridges linking projects sites, provided that such services are included forming an integral part of the approved projects.
To develop and keep up to date comprehensive water resources master plan, and identifying all water resources requirements in the RBDAs area of operation through adequate collection and collation of water resources, water use, socio-economic and environmental data of the river basin.   


(Source: Adapted from Okeola & Balogun, 2017).

[bookmark: _4hmpj7e7shjq]5.3.1	 Institutional challenges  
However, since the establishment of the RBDAs and the state Water Boards (SWBs) across Nigeria, significant improvements have yet to be recorded in terms of domestic water provisioning both in the rural and urban areas. Therefore, it is now common knowledge in the society and reported in the literature that the Water Boards across Nigeria are failing to supply to the majority of households, especially in the urban areas e.g. in Lagos (Shiru, et al.,2019), Port Harcourt (Wami and Fisher, 2015), Abuja (Abubakar, 2016)., Kaduna (Imonikhe, and Moodley, 2018), etc. The key challenges facing  governance are discussed below.  
Adeyemo (2003) maintains that one of the water governance issues is poor knowledge of water resources management. The people in the government that took over water governance from the colonial masters lack in-depth knowledge of  the science and social-science  of water, the technology and administrative skills required to maintain and sustain the centralised distribution infrastructure and that was a foundational problem which led to other problems. One problem caused by this is a weak and confused institutional setting. This is reflected in a timeline within which various development programmes were initiated over a period of 3 decades (see table 3), leading to creation of multiple water-related institutions (Nwankwoala, 2014, 14). Some recent institutions functioning along with the tabulated older ones include FMWR, RBD, Nigeria Hydrological Services Agency, (NIHSA) National Water Resources Institute (NWRI), Nigeria Integrated Water Resources Management Commission (NIWRMC), State Water Boards, etc. So the sector struggles with institutional multiplicity with fuzzy responsibility boundaries, leading to poor coordination and duplication of efforts. In addition, Akpabio, and Ansa, (2013, 307) assert that the operational mandates are poorly delineated, and buttressing this point Okeola and Balogun (2017) analysed the duplication and conflict of mandates, which they argued, are partly central to institutional ineffectiveness The author cited, among other instances, the case of the Water Resources Act (WRA) 2004 and the Minerals Act Decree (MAD) 1993 Cap 226 LFN under S.5 of 1993 Decree which empowers the Minister of Water Resources and at same time the Minister of Mines, to issue or revoke water licence for hydraulic and irrigation works, or stop and remove hydraulic works, and impose fees/charges for use or pollution, thereby creating administrative tension and confusion.  And where there are conflicts in delivery of mandates, a recent OECD survey in Nigeria shows that there is a lack of conflict resolution mechanism in the governance domain, thereby creating chances of leaving important decisions poorly attended or totally unaddressed.
Further, as Akpabio, and Ansa, (2013, 307) asserted, there is a challenging problem of shabbily crafted regulatory instruments, as well as the legal frameworks, of the various institutions are weak and not crafted out of foresight on long term plan to achieve set future target; rather they were hatched out of hurried executive decisions, depicting poor governance. Akpabio, and Ansa’s assertion is substantiated by the below statement captured on page 5 of The National Water Resources Policy itself, published by the Federal Republic of Nigeria:  
‘In most cases, stakeholders (relevant professionals, NGOs, leaders representing local wards and councils) are not consulted or otherwise involved in planning, development and management of the nation’s water resources. The result has been a vicious cycle of unreliable projects that provide services that do not meet consumer needs and for which the consumers are unwilling to pay’ (Federal Republic of Nigeria, 2004, 5). 

  Table 3: Some government initiatives for water development and timeline/status
	Date
	Development efforts/institutions created
	Remark

	1962-1968
	River Niger and Lake Chad Basin Commission
	Discontinued

	1973
	Sokoto-Rima Basin Authority
	On record as functioning

	1974
	Lake Chad Basin Authority
	On record as functioning

	1975
	Federal Ministry for Water Resources
	On record as functioning

	1976	
	More river basin authorities were created to cover more areas in the country
	Still being managed

	1980
	The National Borehole Project 
	Status not definite 

	1986-1994
	Department of Food, Roads, and Rural Infrastructure (DFRRI)
	Discontinued

	(1995- 1999)
	Petroleum (Special) Trust Fund (PTF) Rural Water Supply Project
	Discontinued

	 (1999) 
	Improved National Access to Water Supply
	Status not definite 

	 (2001)
	Senate Constituency Water Projects
	On going


   Source: Compiled from Nwankwoala (2014, p. 14)

Moreover, Obani (2020) critiqued that evolving terrain in the water sector demands regular review of existing policies and regulations but some prevailing provisions and laws which affect water directly or indirectly are obsolete, dating back to colonial times. 
Aluta (2017, 73) supporting Akpabio and Ansas, maintains that some of the water resources development programmes formed and the institutions created to run them were later scrapped and new ones were created; and there is no known documented evidence of performance evaluation of the old programmes or institutions to guide the creation of the new. So the same traits of inefficiency trail the old and new institutions and the vicious cycle continues as long as no lesson is learned and nothing is done differently. In addition, given weak coordination among various organisations in the sector, data and information gathering and management problems resulted. As lamented by Ngene, et al (2021, 2) and reported by OECD (2021) in a recent survey in Nigeria, the data sets available in the sector are not comprehensive enough to be reliable. Without good quality data and information policies and management decisions are very likely to be faulty.   
Additionally, some other problems caused by poor knowledge of water resources management are drawn from the work of Aluta (2017) as presented in Table 4; they include lacuna in constitutional provisions, inadequate decentralisation, exclusion of local community leaders in stakeholder participations, and Out-dated legislations. As Doro et al (2020, 7) argued, there are lacunae in constitutional provision such that delegation of responsibility appear ambiguous, meaning some progressive decisions that could have helped situations could not be taken for lack of clear constitutional provision. Another major constitutional gap was cited by Obani, (2020, 77). The author observed there is no clear constitutional provision for human right to water in the Nigerian National Constitution, and the implication of that is that the citizens have no right to place demand on the federal government to provide water.
Paradoxically, the federal government holds the fund and makes the rules that drive the water institutions while the state governments that are constitutionally mandated to deliver water to the people in cities and villages wait on the federal government for funds, and they are too weak to make key policies. The implication of this for the federal government political will and commitment to water provisioning to all citizens is serious. Such gaps in the national Constitution have led to insufficient empowerment of State governments to make policies and legislations that will help water management in their local domains. 
Further, as argued by Omotso and Abe (2014), according to the author, there are concerns that there is over concentration of power at the federal government level such that financial and political decisions are used at the expense of the state government that are meant to manage the water resources. Other authors critique the government for decades of policy making without involving the key leaders in  local councils in stakeholders forum when important decisions that affect them directly are made (Akpabio and Ansa, 2013, 307), a top to bottom approach.  
Financial and investment problems are also reported to plague the water sector. It takes a lot of financial commitment to install and sustain a functional urban water delivery system. Regarding this, Egbinola, (2017) reviewed existing documents and showed that limited financial allocation is a key problem in the Nigerian water sector. Over the years the budgetary allocation for the water sector of the economy has been dwindling, indicating the low priority for the development of the resources (see figure 14). The government investment might have been replaced by the private sector funding but a recent OECD’s (2021) study maintained that there is still low level investment by the private sector, thereby leaving the water sector in serious financial need begging for attention, and lack of transparency in public procurement process in the country reported by the same OECD study means further discouragement in significant commitment from external assistants such as NGOs and other donor agencies.    

Table 4: Some key challenges associated with water governance in Nigeria
	Challenge
	Remarks / citation

	Lacuna in Constitutional provisions
	- Delegation of responsibility is ambiguous (Doro et al., 2020, p.7)
- No clear provision for human right to water (Obani, 2020, p.77). 
- Insufficient empowerment of States to legislate and manage water (Doro et al., 2020, p.7)

	Inadequate decentralisation
	-There is concentration of financial and political power at the federal level at the expense of the state government’s performance. (Omotso and Abe 2014).  

	Exclusion of local communities leaders
	- Most policies and management plans exclude the locals from among stakeholders (Akpabio and Ansa, 2013, p. 307)

	Out-dated legislations
	- Many prevailing laws and provisions date to colonial era and are irrelevant today; and innovative adaptable approaches are lacking (Obani, 2020)
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Fig. 14: Percentage of capital allocation for water resources development Source: Central Bank of Nigeria annual reports and statement of accounts (various years) cited in Egbinola, 2017)

What has the government done to help the situation? The federal government proposed an overarching National Water Bill meant to be passed into law as the National Water Law. This Bill has undergone several drafting which involved top government officials, renowned Nigerian water professionals, international water NGOs, representatives of local wards and Councils, etc. Many years of stakeholders and legislative procedures have been invested, but for nearly a decade the passage of the National Water Law by the Senate and the House of Assembly is still being awaited by the public. Moreover, it is of interest to know that the central governance seat in Nigeria is the Federal Capital Territory, Abuja; where the above water governance issues discussed are encountered, meaning the water supply-demand in Abuja is impacted by these problems, as mentioned earlier.  
[bookmark: _rtrmra6z8zc7]
[bookmark: _3uzigi3r5ypa]5.4	Urban water supply in Nigeria 
[bookmark: _sw00op8576pt]5.4.1	Municipal water supply
The urban areas in Nigeria are the areas in and around fully developed cities where the government concentrates their provision of modern infrastructure and basic amenities for domestic and industrial use. In the 36 states of Nigeria and the FCT each state capital is an urban area and there are other urban towns and cities apart from these. The urban areas (rather than the rural) are of interest in this study because the urban population is dense and draws significantly on water resources for household use because of the modern lifestyle adopted by most urban dwellers. Moreover, the middle class which is the focus population of this study are mostly found in the cities and the environs. The influence of urbanisation on urban water resources is evident in the literature. It has been estimated that by the year 2030 at least 60% of the global population will live in cities, and Nigeria is one of the countries to experience the fastest urbanisation rate in the world (United Nations, 2014). It is also of interest to this study because the urban water context in Nigeria presents complex water supply-demand problems that are shaping household water practices which are in turn shaping demand, such practices and the drivers hold significant implications for future demand and the future of water in the cities.
Municipal water supply to households in Nigeria is the responsibility of the State Water Boards. The water is sourced mainly from surface waters and distributed to households via municipal mains. This was expected by the citizens to deliver the most reliable urban in terms of quality and regularity of supply but the situation is changing as the quality of Water Board services dwindled (Abubakar, 2016). This is due to the challenges discussed in the earlier sections. The problem has led to a more complex problem which is private water supply as discussed in the next section. 
The federal government of Nigeria understands this challenge so they made a proactive move and planned a virgin city (Abuja) in which all the water pipeline network was already on a documented master plan (Adeponle, 2013), meaning the centralised water supply in the Federal Capital Territory (Abuja) was designed to run smoothly and sustainably. But between 12 December 1991 when Abuja became the capital of Nigeria and now, new urban developments have challenged the plan. These and related issues are discussed in the sections below. 
[bookmark: _ta556l2e7bd7]
[bookmark: _pc5kng1qmd8v]5.4.2	Private water supply
In section 5.2.1 and 5.2.2 surface water and groundwater sourcing respectively were explained. This section takes it further to explain the concerns regarding private water supply in the cities. Private water supply refers to supply to households not provided by the state.   As Grönwall  and Danert, (2020, 1) asserted, groundwater serves over 2.5 billion people globally and that figure may be underestimated, and  it is the main source of about 90% of drinking water in Sub-Saharan Africa countries of which Nigeria is one. It is already established that ownership of private boreholes and wells is the most prevalent means of self-supply in urban Nigeria (Egbinola, (2017, 92) and it is common among the middle class. Groundwater is accessed from a borehole using a motorised pump which pumps water into storage tanks and in rare cases it is attached to a private domestic-size treatment plant. Although this approach to meeting water demand complements or has (largely) replaced municipal water supply, whether it is a solution to the prevailing water problem in Nigeria or it is an emerging hydrological/environmental problem is a subject of scholarly debate. To Oloruntade, et al., (2015) the use of borehole is a suitable alternative where surface water is not available or municipal water supply has failed. For example, in Abuja the situation is that the central water supply has become insufficient and a rapidly growing urban population is in serious need of water.  The authors’ argument is that if the government is providing boreholes for some communities then why should a household in serious need for water not use it? To Omole (2013) provisioning water from individual boreholes is not wrong as long as abstraction is done responsibly and properly monitored and regulated. Several other scholarly contributions however, suggest it is not sustainable, giving the significant failure rates of boreholes over time, which as highlighted by Dan-Hassan (2017) include perennial/total drying due to overdraw or drought, poor well design, perennial/permanent contamination, unregulated abstraction, etc. Taking this further, Upton, et al (2017) investigated the impact of the current proliferation of boreholes and wells in Lagos (which they argue is typical of most cities in Nigeria) on future societal and environmental resilience. Their findings show that over 80% of respondents believe it is resilient and qualitatively safe, but scientific scrutiny reveal health-risking biochemical contamination (mostly from domestic waste and some industrial contaminants) of over 70% of the tested samples, and the unregulated abstraction does not suggest resilience and future groundwater security.  In this regard, (Grönwall and Danert, (2020, p. 1) observed that despite the fact that half of the Nigerian human population depends on this resource, groundwater exploitation remains little considered in critical discussions by water actors on how to meet global sustainable development. This observation raises worry in a country where unregulated abstraction of both safe and unsafe groundwater obtains.

[bookmark: _qfhhsnpkrfpu]5.4.3 	The hybrid system combining municipal piped supply and private boreholes	
The hybrid water supply system in most Nigeria cities is a situation where the public water supplied by utilities, co-exist with private water supply systems. It is important to understand its geographical configuration, and why this system developed, and what the implication is for water resources and demand management. These are the issues this section briefly addressed. Some published literatures exist on this system in high-income countries context (e.g. Sapkota et al., 2018; Sapkota et al., 2015) but a few studies are coming up that explored hybridity in Nigeria water sector (e.g. Acey, 2019) in respect of hybrid water governance. 

Currently the centralised water supply system governed by the state and private supplies controlled by individual households simply co-exist independently. The geographical configuration is that in the same city the part that is located close to the Water Board facilities often receives municipal water supply as far as the functional portion of the pipeline network can reach, just a few people in such a location usually own back-up supply from boreholes. Then the part of the city located further away from the Water Board facilities receives little or no supply as the pipes and other fixtures are in poor state; the majority of people in such locations procure boreholes and wells as the main water sources. Then, new urban settlements located in areas with no municipal pipelines at all (whether they are close to the Board or not) depend solely on private wells or boreholes procured at the onset of building works. This scenario is reflected in Chia et al (2014) regarding water supply in Makurdi city in Benue State of Nigeria.  

So, the hybrid supply system emerged because the households that received municipal supply realised the inefficiency of the Water Board services; and others that are erecting buildings in new development areas with no municipal water supply realised they will not receive municipal water supply in the nearest future so they often start building works with procuring wells or boreholes from which water is drawn for the building works, and the borehole automatically becomes the household’s source of supply. If an estate was built by a company in an area without municipal water services, individual occupants of the houses procure household wells or boreholes.  

The system got fully established when people felt the government did not only fail to maintain a functional centralised supply system with adequate citywide coverage but the government itself got to the forefront in drilling of thousands of boreholes in the rural areas (as indicated in the work of Oloruntade at al (2015) and left millions of city dwellers with no municipal water services. In summary the Nigeria kind of hybrid water delivery system is simply a combination of countrywide adaptive and coping strategy against a dysfunctional public water supply system; but this comes with significant implications for water demand management on a national scale. 

[bookmark: _1d85lofdsfm0]5.4.4	 Water vending
Purchase from vendors is one of the coping strategies by Nigerians where other sources are unavailable and it contributes significantly where the need for water is a critical one, and it serves the poor and the middle class / rich alike (Ahmad, 2017). But the difference is that vendors often deliver water to the rich at a relatively higher price but the poor often go to buy at lower price at public neighbourhood vending points. Two categories of vendors exist: the formal vendors who secure permits and buy ter Board and sell, and the informal vendors who draw from other sources including commercial-size private boreholes and sell (Olajuyigbe et al 2012). To Olajuigbe and colleagues, although vended water is very useful to users, there are concerns about quality issues for drinking water such as microbial and non-microbial contaminations which occur during transportation, handling or in domestic storage and handling.  

[bookmark: _52smj49mx895]5.5 	The case of Abuja
This section provides more contextual details on Abuja supplementing information in the case study justification section in the methods chapter The federal capital of Nigeria known as the Federal Capital Territory (FCT) (see map in figure 17) is split into six Area Councils namely: Abuja Municipal Area Council (Also called Abuja, where the Federal Capital City (FCC) is situated), Bwari, Kuje, Gwagwalada, Kwali and Abaji Area Councils. This section begins by providing a brief historical context of the creation of the Federal Capital Territory. It continues by explaining the status of water resources and the municipal transmission and distribution infrastructure in the FCC, and further highlights the reason for, and the role of population surge in shaping mass housing development and the coverage of municipal water supply networks, and the implication of such developments for household water practices and consequently demand.

[bookmark: _sfpxrm1z3r83]5.5.1 	The creation of the FCT Abuja
The study area, the Federal Capital Territory (FCT) is the central administrative territory of the country. The section narrows down to FCC which is actually the city being studied in this research, and the choice is due to a high concentration of the middle class population mainly made up of government senior civil servants, politicians, government top functionaries, and a wide range of private company senior workers  and rich business people.  The FCT was created on 3 February1976 by the military government and the capital was officially relocated from Lagos to the FCT on 12 December 1991. It is located in the central part of Nigeria, bordered by the states of Niger to the west and northwest, Kaduna to the northeast, Nassarawa to the east and south, and Kogi to the southwest (Britannica, 2021) (see maps in figure 15). Abuja was made the new capital of Nigeria and the administrative seat of government because the government realised Lagos (the former capital) was too congested, inadequately planned, lacked suitable land for future expansion and not geographically central for access socio-cultural / national unity. In terms of urban development, the FCC was meant to be a world-class modern city, the very reason its infrastructural development was 
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Fig. 15:  The location of Abuja in the Nigeria and map of the FCT Abuja Area Councils (Source: adapted from Uhegbu and Tight, 2021)

based on a carefully designed plan commonly referred to as Abuja Master Plan (AMP) Abubakar (2014) and one carefully planned infrastructures is the municipal water transmission and distribution network Obiadi, et al (2019). According to the Plan, the development of water transmission and distribution was meant to take place alongside housing and other public infrastructures, in 5 phases as shown in figure 16.  

[bookmark: _a2bnq138g4g0]5.5.2	 Water availability and supply infrastructure 
Although there is limited recent and reliable literature to explain the current status of water availability, distribution status as well as the reason for its current limited extent of coverage, and the challenges being faced in the development process information has been captured in the Japan International Cooperation Agency (JICA) project. This project which commenced in August 2011 was organised by the federal government under the FMWR to update the national water resources master plan. The company undertook extensive research on surface water and groundwater. It is on the officially published findings of that survey and a few other published literature some knowledge are hereby drawn for review in this section.
The government was aware the planned municipal water supply needed a significant surface water reserve to function, thus the Lower Usuma Dam Works was constructed in Bwari Area Council (see figure 17). The dam has a capacity of 100 million cubic metres; the  main  Dam  is 1,300  metres  long  with  a  saddle  Dam, 350  metres  long (Agbontaen, et al., 2018). In order to access sufficient quantities of water for the FCCA and the satellite towns of the territory, the dam is supported by another dam located in a neighbouring Kaduna state, the Gurara Dam Works which has 880 million cubic metres of reservoir capacity. (Infrastructure Concession Regulatory Commission, no date). The Lower Usuma Dam Works are attached with 2 treatment plants (of 780,000m3 /day capacity) later expanded (in 2013) with additional 2 with a total of 240 million litres capacity each that are  meant to serve households in phases 1 to 5 development areas.
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Fig. 16: Phases of development in Abuja municipal area Council (Source: adapted from Abubakar 2017)
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 Fig.  17: Sections of Lower Usuma dam treatment plan (source: Biwater 2018 )

Considering the above narrative, JICA (2019) survey established that the territory has sufficient quantity of surface water to sustain urban households.  According to JICA (2019), at an estimated population of 7 million in the year 2040, and with the combined daily available water from Usuma dam and Gurara dam (about 4 million cubic metre /per day), there will be sufficient water for daily supply to households (at over 200 litres per capita) and for non-domestic uses (at over 100,000 litres) with an estimate of at least a million cubic metres surplus daily. By this estimation they established that there would have been little or no need for domestic or industrial use of groundwater if timely completion of the transmission and distribution pipe projects was ensured.  

[bookmark: _lsie2hp9wez4]5.5.3 	Water transmission, distribution, and tariff status
The transmission and distribution of municipal water is solely managed by the FCT Water Board Limited. But there are issues regarding the extent of coverage of services and how that is affecting the entire water supply and demand situations in the city. Although the water transmission and distribution design is well captured in the AMP, however, as Obiadi and colleagues reported, the Plan has not been strictly implemented. This is evidenced by the development of illegal settlements/slums in some parts of the city (Obiadi and Onochie 2018). Consequently, there are arguments that public infrastructures such as major water distribution pipelines which should be installed in plot layouts ahead of estates development are not in place (Obiadi, et al 2019). 
According to JICA, (2019) there had been some effort by the Federal Capital Development Authority (FCDA) to follow the development of water infrastructure as captured in the AMP, and documented evidence showed that in 2018 transmission facilities were completed in phases I and II while distribution pipes were almost completed in phase I and 50% completed in phase II. Half of phase II and the whole of phase III and IV are at different stages ranging from design approval to contract signing/award for installation of transmission and distribution facilities as of 2019. Phase V being the latest addition to the development phase is awaiting attention. Table 6 shows the stages of development in the various phases. 
As in terms of progress, JICA teams’ survey and interviews findings showed three aspects of development setbacks. The first is that there is a low project execution rate. As shown in table 6, out of the 3,100,000 population, only 225,000 are served by municipal water as of 2018 meaning only 7% of actual municipal water delivery to households has been achieved (JICA, 2019). Moreover, the findings showed that due to a deficit in transmission facilities, the Lower Usuma treatment plant is operating at half the capacity of its design i.e. about 370,000m3 /day. The slow pace of project implementation has been attributed to funding challenges as a significant part of the project depended on loan acquisition up to USD 470 million. The second issue is that there is a problematic urban development pattern in the sense that while the government struggled to complete phase I project, satellite towns were already springing up with a rapidly growing population where no mains pipes existed (see figure 18). The third issue is that the FCDA has been working with an obsolete (1979) AMP which has been overdue for a review (Abubakar, 2014). The lack of review is due to inadequate technical capacity of the engineering departments of FCDA (JICA2019). Owing to the slow pace of infrastructural development, the attention of the unserved population got drawn to groundwater as an alternative. 
[bookmark: _64h3uq1hbt76]
Table 5: Progress of Pipe installation by FCC Phase Source: Japan International Cooperation Agency (2019)


Table 6:  Basic Information on Water Supply Service of FCT Water Board
Source: Data estimated by JICA Study Team (2019)

 
Figure 18:   Distribution of Water Supply Service to Satellite Towns (Source:  JICA (2019))

Apart from shortage of infrastructure, another issue that is of interest in this thesis is the municipal water tariff. It is not clear whether the cost of water is contributing to drawing more people’s attention to tapping the groundwater. The responses of people in the empirical chapter may shed more light; however, at this point a few materials reveal the cost of obtaining municipal water for household use. According to the Acting General Manager of the FCT Water Board, in an interview excerpt published in the Daily Trust online Newspaper in September 2020, Abuja households pay about 1 Penny per cubic meter of water used, but he could not clarify if that was the meter rate or flat rate (Daily Trust Online, September 2020). In other cities the cost may vary. For instant in Lagos the pre-paid meter rate per cubic meter is over 2 Pence (i.e. N200 and N260 in high density areas).  Macheve et al (2015) in a nationwide (World Bank Group) study of State Water Agencies reveal that tariff vary widely with States, some states that provide pro-poor flat tariff charge of N200 per month (i.e. 2 pence)(The Nation, 3 January, 2018); but the authors provided no information about the unit cost for normal households (that are not poor) in different States of the country. Similarly, information regarding the cost of pipeline extension to households could not be ascertained from the FCT Water Board in the course of the research. Even the website of the FCT water board does not provide the information. It is not clear if the lack of comprehensive data is due to poor data storage and management or lack of financially transparency in the wider sector.   

[bookmark: _vcvrunt0n70e]5.5.4 	Groundwater storage and sufficiency concern
Groundwater in the Federal Capital Territory is stored in pockets of aquifers and the groundwater in one aquifer can flow into another via major regional fractures in the water bearing rocks (Ojo, et al., 2015), but this is seldom the case in most hydrogeological settings like Abuja’s. The implication of this hydrogeology is that the groundwater in the study area is estimated by JAICA to yield 0.6 million cubic metres per day which is considered insufficient to sustain the city and could further reduce in the event of unfavourable climate change extremities (JICA, 2019). 
Similarly, there are concerns about recharge deficit due to rapid soil sealing occasioned by urbanisation.  Abuja as Federal Capital Territory has also experienced a dramatic land-use land cover change that calls for caution in view of future sustainability. Spatio-temporal investigation by Ibrahim et al (2016)  shows that land- use change has taken place significantly in Abuja between 1986 and 2014 resulting from rapid urbanisation which took  place between 2001 and 2014 (fig.19),  resulting in outstanding soil sealing and decline in  groundwater recharge rate. 
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Fig. 19: Abuja Land-use change: 1986 to 2014. Source: Ibrahim et al (2016) 
 
[bookmark: _sqfg3iok92e]5.5.5	 Housing and Population issues 
It is useful to understand how housing acquisition and design changed in Nigeria and Abuja from the traditional to the western architecture which now dominates the cities. The work of Ahmed and Girei (2015) provides a clue. According to the authors, in the pre-colonial era (i.e. before the 1900) traditional buildings were constructed such that they could be clearly identifiable according to their functions (e.g. whether it was a granary or a kitchen or a bedroom or sleeping house, each one has its own distinct physical structure spatially separated from the other but close enough to be easily accessed by a household. Different households may own their building units but they stay together in sort of a ring of buildings and share  structures and facilities such as the main entrance or gate, water wells, sit-out areas, pit latrines, etc. - all in a common fenced or open compound with a courtyard or more. According to the authors, the housing setting characterised by large compounds were no longer lively as the colonial rule which commenced in the early 1900s introduced new jobs in the railway system, the police, offices, schools, etc., and a significant percentage of households abandoned their agrarian lifestyle, took up different job and were dispersed from their communal settings to different states and regions in the country. Consequently, smaller individualistic households sprang up all over the country in towns and upcoming cities. In the process of time western building materials and architectural designs were imported and introduced and it became the new thing in vogue in the mid-1900s. Different estates called Government Reservation Areas (GRA) were developed by the government and private developers for government workers accommodation. This became the model building style until independence and beyond. In 1979 the Land Use Act was introduced which arrogated lots of  power to state and local government councils who controlled and approved sales of plots and building design, changes in socio-cultural orientation made the western architectural designs the acceptable option and it has remained that  way  till date.  In the case of Abuja, although a few western-style houses existed before its declaration as the Federal Capital in 1976, the main transformation began in mid-1980 when local villages were demolished for mass housing development after relocating the villagers.  That created the model western-style city took place from the 1980s. The introduction of the new building architecture as explained above came with the introduction of in-doors bathroom, kitchen and toilet which require in-doors plumbing system, and that led to a shift from the traditional water use practices to the current prevalent water use practices among the middle class in Nigeria and the Federal Capital Territory, Abuja.
The way land acquisition takes place is pointed out as having negative effects on housing development and eventually on the right to groundwater access. The land use Act of 1978 is still in use in Nigeria though criticised by some authors (e.g. Nwocha, 2016; Aluko, 2012). It empowers state governors (in Abuja case the FCT Minister) over urban lands, but the law also empowers individual landlords to procure houses following due process but they can draw groundwater from their plots freely for domestic use without clearly stated due process before accessing. Consequently this has a strong implication for pressure on groundwater in a rapidly urbanising context, this is the situation that emerged in Abuja in the wake of population surge. 
With regards to population growth, it began as a result of the relocation of the federal capital of Nigeria from Lagos to Abuja (Morah, 1993). According to some scholars two main factors interplayed to shape the population growth. The first is the mass relocation of all federal civil servants and their family members from Lagos to Abuja during the 1980s which initially brought in hundreds of thousands and their families; and more have arrived Abuja since 12 December 1991 when official federal activities commenced; since then the population of federal and state workers as well as a multitude of private company workers has continued to grow unabated (see figure 20). The second factor is the mass migration of the rich as well as the poor people from various towns and other cities into the FCC; the poor sought greener pastures and the rich sought a place in a model city and the county’s new capital. More recently, there has been terrorism-triggered migration of the internally displaced persons and seekers of safer haven (Abubakar, 2014).  The FCC was planned for about 3 million people but less than 30 years later the population is far above that, and in 2007 Iro suggested the the daylight population was over 7 million (Iro, 2007 cited in Abubakar, 2014) and it is possibly that figure is s a result of a huge population from satellite town that come into the city daily for work. The FCC population (‘normal’ – not just night-time) is estimated to reach 7 million in the year 2040 (JICA, 2019), although a clear night time population estimate is not clearly known.
In terms of housing, according to Abubakar (2014), initially the government delivered tens of thousands of housing units to government workers under national housing scheme and the majority of those estates had municipal water services and still do; but in 2004 when demand became rife, people did everything to secure a house anywhere possible. As Enang et al (2016) reported, interview findings showed that FCT Water Board staff expressed concern that when people became desperate for houses in the FCC, many rich and influential people lobbied and secured lands in areas with no mains pipelines; they went further and influenced the alteration of the directions of mains pipelines to include their plots or estates (altering or disregarding the AMP), thereby causing confusion and thwarting the smooth implementation of the water distribution project
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 Fig. 20: Abuja population growth -current estimated and projected (source: population stat.com, 2021)  

Observing the urban development trend, Adeponle, (2013), asserts that the rapid spread of estates occasioned by population growth overwhelmed the authorities and the planned implementation of the AMP. Enang and colleagues’ findings regarding derailment of AMP could be substantiated by the mass demolition of non-compliant houses and estates by the government as an effort to get the master plan back on track, and this is captured in the literature (e.g. Momoh, 2018; Fowler, 2008). According to Abubakar (2014) high demand for housing compelled the government to enter into partnership with private estate developers who officially secured multiple acres in areas with no water service pipelines and the private companies developed extensive estates in multiple places all over the FCC in phases II, III, and IV, so two categories of estates emerged (i.e. municipal water connected estates and estates waiting to be connected to municipal water).
This development affected the way people sourced water. According to Abubakar (2014), people occupying the extensive estates all over the city and the environs meant that they had to adopt coping strategies while waiting for municipal water connection. In order to understand how estate dwellers in these areas coped with water issues, Abubakar (2012) investigated and found that the use of boreholes became a major coping strategy for survival, and vendors served those waiting for municipal water connection or procurement of personal boreholes. Abubakar (2016) investigated the quality dimension to public water services in Abuja city and concluded that service delivery is below users’ expectation and the situation is frustrating the overall purpose of the centralised water delivery; the author emphasised the need to improve in performance monitoring and evaluation, infrastructure operation and maintenance, and billing and revenue-collection systems and governance in general. Considering people’s awareness of or perceived deficiencies in the central water supply system as reported, this thesis investigates how water sourcing influences water use, and whether people will abandon their self-supply sources for municipal supply when the distribution lines eventually reached their estates, or retain the old sources strictly or use it as a backup to municipal supply.   

[bookmark: _ciy0vjlgmh1y]5.6	Chapter conclusion
This chapter leveraged existing literature to explore the  fresh-water situation in Nigeria with specific focus and surface water with regards to quantity and accessibility, and groundwater resources with focus on the nature of groundwater reserve and its vulnerability due to  overdependence of  a significant percentage of  the population of Nigeria in general and of Abuja residents in particular. The chapter revealed that Nigeria has abundant surface water and a significant reserve of groundwater distributed in various hydrological basins across the country from the north to the south. However, for decades there have been struggles by the government to understand the water sector itself and the complexity the urban water supply landscapes represent. Additionally, several governance impediments such as a poor institutional framework, weak legal and regulatory instrumentation as well as inadequate funding/low investment plague the sector. The government has failed to activate and achieve an ideal situation whereby urban housing and water infrastructure provisioning are planned and coordinated to fit together nicely. This ideal situation also failed to materialise due to other contributing factors such as rapid population growth and urbanisation such that most Nigerian cities expanded rapidly beyond State water infrastructure provisioning. This resulted in shortage of municipal water supply and the emergence of private informal water supply and widespread use of personal boreholes and wells and water vending as coping strategies, with far reaching implications for household water demand now and in the future.  In Abuja, the government aimed to realise a model city in which the water supply and housing work. To achieve this aim the FCT Abuja was created to be built on a well-crafted master plan, yet the same fundamental governance problems thwarted the actualisation of the AMP, and the same old chaotic water supply-demand landscape which other cities struggle with emerged in Abuja. As it stands, it is not clear how water professionals and water actors make sense of the impact of their activities in shaping the supply-demand landscape, nor how such activities are in turn shaping household practices and consequently demand, now or in the future; and what the institutions are doing to address these problems. The next chapter is empirical and it reveals the findings from the professional’s responses to these issues.   



















[bookmark: _2z1b4dbr2wzv]CHAPTER SIX: FINDINGS ON WATER SUPPLY AND DEMAND IN ABUJA

[bookmark: _epnd7vhvn9vd]6.1 	Introduction
Chapter 5 established that Abuja has abundant surface water to serve the current population but the only challenge is limited access due to insufficient supply from the municipal network. The groundwater potential of Abuja was reported to be limited because it is mainly stored in pockets of aquifers that are not well connected on regional scale, and it is mostly sourced informally by users, thus drawing on it without caution has negative implications for the aquifers.  In view of these starting points, this chapter therefore first presents the responses of professionals about municipal water supply and demand problems and how these have led to the emergence of the current hybrid water provisioning system reviewed in section 5.4.3 Then, the second part of the chapter focuses on groundwater issues to analyse, beside what is known in the literature, what the professionals know about the groundwater and the aquifer situation, what is going on in terms of demand for it, its extent of exploitation and the underlying factors encouraging its use.  The narrative also discusses groundwater security given the growing population of the middle class in Abuja without municipal water supply. The third part of the chapter dwells on what the institutions are doing together or failing to do to address the water-people-environment issues, and the potentials that are available to explore  a sustainable water future. By doing so-doing, the chapter answered the first research  question which asked about how organisational issues are influencing water supply and demand landscape in the rapidly urbanising cities, and how they are perceived by government and other water stakeholders. The information in this Chapter is based on the responses from 13 interviewees (professionals) during 2018-2019 field work as discussed in Chapter 4, Methods and Methodology. 
The problematic hybrid situation is similar across cities in Nigeria but there is variability in terms of its presentation in different locales. In Abuja, a majority of the rapidly growing population depends on boreholes, drawing from already insufficient groundwater reserves thereby increasing the risk of aquifer depletion in the near future. In the water-rich southern region of Nigeria where extensive water-rich sedimentary aquifers dominate the propensity for rapid aquifer depletion is lower irrespective of the widespread dependence on boreholes; but the concern is that in southerly coastal regions there are worries about sea water intrusion into the aquifers as the dependence on groundwater increase.  
[bookmark: _u5kt7u9v4kbs]6.2	  Abuja municipal water supply/demand: what really went wrong?  
The failure or success of municipal water supply is a function of infrastructural status. There was a unanimous position among respondents that municipal water delivery in Abuja is relatively limited compared to the publics’ expectation – which agrees with earlier research findings (e.g. Abubakar, 2016). A major challenge captured in the literature (e.g.  Abuh, & Oyatayo, 2016; Adama, 2007; Nwankwo, et al., 2007) but reiterated was the issue of rapidity of population growth.    Although some respondents agreed partly with the authors’ assertion that infrastructure failure and the current supply-demand landscape is partly due to rapid population growth; others believe there is a different perspective to the issue. In their opinion, the population did not explode overnight, they argued that the government knew that people had started migrating into Abuja and as such the government should have been proactive to make adequate infrastructure provisions speedily before allowing the spread of settlement and building development. According to Mohammed, an interviewee from Abuja Municipal Area Council (AMAC) - Development Control Office: 
One reason that this problem emanated is that the government was not strict to stick to the original development plan of the FCT. They allowed settlements to spring up everywhere, whether formal or informal, in places where there is no municipal water infrastructure. So as settlements sprung up, the need for water emerged and pressure started mounting on existing infrastructure. According to the original plan, the government should not have allowed any building to be erected anywhere until water, road, and electricity infrastructure are ready in a location (Mohammed – Interviewee). 
But in addition to above findings, this study reveals that responsibility, power, and institutional integrity dynamics are playing a contributory role in the whole water deficit scenario. In this regard it is important to know: which of the institutions are responsible to make what to work in the water delivery process; the institution that holds the power to decide what should work and when it should; and how transparently are things made to work in the municipal water delivery process. Responses from the FCT Water Board (FCTWB) staff and counter responses by staff from other institutions provide clues. To the FCTWB staff the position is that the water supply deficit in the city is not traceable to the activities of the Water Board. The water delivery infrastructure is made up of the dams, the treatment plants (which according to Biwater, (2018) have been doubled in capacity in 2013 in preparation for rise in population), the reservoirs, and the distribution lines. Of all four facilities only the distribution pipe network is in shortage. Why is this so?  The assertive position of a top ranked officer (confirmed by two others) provides a clue:
In the FCTWB, our aim is to get good quality water to the people. The federal government provides the raw water in dams and reservoirs, and the FCDA (which is the infrastructure provider and custodian to the FCT) provides the pipelines for us. Sufficient quantities of water can be treated in our plant daily for supply. So even if we want to supply efficiently to everyone, we may not be able to because we can only supply to the areas the FCDA provides the pipelines, yes, that is where they want us to reach, that is it. (Mrs Alabi, Head, quality /operations expert, interviewee). 
There are operational and bureaucratic challenges between the FCTWB and the FCDA which often slow down response speeds to infrastructure provisioning and maintenance, culminating in overall inefficiency, corroborating the finding of Ita Enang et al. (2016). There is power play at work. Although the FCTWB is a limited liability company, it still belongs to the FCT authority, and the FCDA is a huge and dominant government institution over which the FCTWB has no power or influence to expedite developmental processes. FCT Water Board having exonerated itself from being directly responsible for the shortage of water supply coverage as the public thought and as captured in people’s perception in past studies, e.g. Abubakar (2016). When asked about the status of the distribution network, a response from a head of urban planning in FCDA was simply “we are doing the needful, pipelines are being extended, and very soon the government may have to stop people from just drilling boreholes everywhere”. The respondent showed no evidence of serious concerns regarding distribution network deficit and shortage in municipal water supply, instead the respondent complained of borehole proliferation, and his body language clearly showed unwillingness to discuss anything further about the distribution network. So the power and responsibility dynamics playing out here is that the FCDA takes its time with the federal government to attend to the distribution network expansion at the pace they deem feasible; and the FCTWB is kept in limbo waiting at the expense of business and cost recovery. This situation led to the next issues opened up by some professionals. 
Other professionals, working in private drilling companies and some government staff (not FCTWB staff), working in the water management and town planning sectors opened up an additional perspective to it. They asserted that the municipal water supply is shrinking in the public space and boreholes have become the main source because in addition to an already difficult problem of limited pipeline network coverage, the FCTWB as an autonomous institution have made things a bit difficult by the huge bills (connection fee) they present to households that intended to connect their properties to the mains via service pipes. Others claimed that the poor pipeline network coverage is as a result of lack of funding by the federal government while others blame it on the financial corruption by executive officers in the state water sector.  Further detailed discussion in a focus group brought all these arguments together: all three factors are actively intertwined in the current water delivery governance. Some members of the focus groups narrated their personal experiences about unaffordable connection fees and unreasonable monthly bills. 
Our office is right by the street, the mains pipe for the Water Board is right next to us here and all we needed was some water to use here, it’s just a small office, we didn’t need a borehole. See, we are professional and do not encourage proliferation of boreholes. Unfortunately we are using a borehole for this small office because the connection fee charged by the Water Board is so high that we realised that the money required for connection is enough to drill a borehole for us. So we did not connect, we procured a borehole instead (DMD Drilling Company staff, interviewee). 
One would have thought the decision to go for a borehole in the story above may likely be because the company is a drilling company and so could easily drill for its own office. But some other respondents among the professionals confirmed the same experience of exorbitant connection fees as the reason for procuring boreholes for their households. Further, some others switched to boreholes to escape what they considered as unreasonable monthly bills. In the words of a water manager and government policy maker “I was using municipal water supply before, the bills were unreasonably too high for the quality of water delivered and the constancy of supply;  anyway, I have move on, I use a borehole in my household now” (he chuckled). 
In response, an FCTWB staff in the course of the group discussion defended that connection or reconnection fees are the means by which the organisation makes the monies the Board needs to survive (perhaps due to underfunding). What is understood here is that the Board has got huge reservoirs and treatment plants to maintain but the customer base is very low, which implies that cost recovery from only sales is poor, and connection fees and bills are used to support the revenue . The consequence of this, according to another member of FCTWB staff is that “many people evade the official connection fees by conniving with some corrupt members of staff who engage in the corrupt practices of secret illegal connection or reconnection for unofficial lower fees”.
Further, the findings in this study show that a major lapse on the side of the Government was that they allowed estates to develop in location without municipal water provision. In addition, the respondent acknowledged that unsatisfactory services and product delivery by the municipal water supply with regards to water quality, quantity and poor billing system, hence people are losing confidence in utility products and services. These are  consistent with other commentators’ accounts (e.g. Gafar, 2017; Abubakar, 2016a; Sims, 2001). 
Regarding demand for municipal water, the staff of FCTWB only responded that demand for water was rising due to overall rise in population, but it was not feasible for them to discuss demand trends based on data because there is no comprehensive data on computer or in dedicated hard copy file to aid such explanation , moreover, according to the staff not all households that need water draw from their services, even some household that are connected to municipal water own private sources as backup, so people have alternatives to the municipal supply. The only data available was the volume they supplied to people and it covers only a 6 year period which is too old, and the data of past decade(s) were not captured on a computer system for easy retrieval; consequently no reasonable sense could be made by the researcher of the limited data. Similarly, other professionals from the other government agencies lamented there are no provisions for gathering such detailed data in the organisation they work. The FCTWB is in the best position to provide that data.  
And further worsening or complicating all of the problems are corrupt practices within the institutions themselves, to which the staff have attested. And lack of comprehensive and reliable data in itself means using water with little or no caution regarding consistent or regular reserve monitoring and evaluation as well as creating openings for the corrupt practices.  So, considering the FCDA is not providing enough pipelines as confirmed in the published JICA (2019) report; and based on the  narratives about power and responsibility dynamics between the institutions and the integrity issues mentioned in the above paragraphs, the implication is that if the status quo remains, progress in distribution network expansion will most likely remain limited. And the number of people that currently subscribe to the municipal water supply will further diminish over time especially in places where alternatives such as boreholes exist, thereby further increasing the population that will rely on groundwater. The next sections show what is going on with groundwater and the demand for it.     
           
[bookmark: _w0eots56sviv]6.3 	Abuja aquifer and groundwater situation 
The abundance or scantiness of groundwater resources of a catchment is a function of the nature of the aquifers (whether it is basement or sedimentary), the thicknesses of the water bearing strata, and the precipitation or surface water available to recharge the aquifers. Of the 13 professionals interviewed, all 8 professionals who are officially in charge of groundwater and surface water management in various capacities and organisations agreed with the materials in the literature as presented in chapter 5 section 5.5. The important issue here is that the government should take the problem of groundwater exploitation in Abuja very seriously because in the event of a sharp drop in rainfall over a long period due to climate change the risk of running out of groundwater is really high. And given the current deficit in municipal water supply, the dimension of the water crisis can be more than envisaged by the government and the people.
Technically, the groundwater aquifers in Abuja are largely located in the basement complex; only the Abaji area has aquifers in the sedimentary environment and that is where the FCT Water Board pumps water to supply to the public around there.  The implication of this hydrogeology is that the groundwater in Abuja is stored in pockets of aquifers that are not necessarily interconnected like you have in the sedimentary basin where we have very large aquifers stretching  from one region to the others. (Mr Igbokwe, Hydrogeologist, interviewee).
There is an ongoing pattern of borehole proliferation in Abuja. Figure 21 (a digital elevation model of the FCT) below will be used to explain it. The areas such as Maitama, Garki, Asokoro, and the entire environs (other name not detailed in the model) are located on high elevations terrain with not so deeply weathered rocks, having thinner aquifers and these are mostly in Phase I development area, hosting most of the city’s early residential settlements and key government institutions and international organisations and diplomatic housing and office facilities. All these parts as mentioned in chapter 5 were usually served mostly with the municipal water supply. Areas away from Asokoro towards Gwagwalada are in low elevation, hosting mainly middle class housing estates and satellite towns with informal settlements are mainly dependent on boreholes and deep/sealed wells. Borehole proliferation started in the low elevation areas at the onset of population surge and the proliferation is still rife. But a development signalling concerns for groundwater future is that households, government offices and offices belonging to international organisations and diplomats in Maitama, Garki, Asokoro, etc. are procuring boreholes. According to the drillers interviewed, years of drilling experience show that boreholes were uncommon in such places and earlier boreholes were very productive but there are no longer so, and cases of drying boreholes are now reported, unlike in those in lower elevation where the aquifers are thicker and recharge rate is higher, agreeing the findings of (Olugbenga & Osiewundo, 2015).  
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Fig 21:   Digital Elevation model of the Federal Capital Territory Abuja (source: en-topographic map.com (no date))

[bookmark: _8qfl4eams6wi]6.3.1	 Effects of land-cover change on groundwater recharge
Most of the professionals agreed with the finding in the literature that, land cover change in Abuja is a function of the rapid urbanisation which came with some negative effects on the environment and that includes the chances of reduced groundwater recharge as captured in Ibrahim et al.’s (2016) land cover change investigation of Abuja, and highlighted in chapter 5. They all agreed that the various institutions in charge of environment and housing development (including Abuja municipal Area Council Development Control office) have not taken adequate care to ensure that the green areas reserved in the original master plans are preserved in the process of housing development, and proper enforcement is needed to restore lost green areas and stop further abuse of those natural grounds. 
Considering the extent to which reserved green areas have been lost due to the alteration of Abuja Master Plan, the ongoing soil sealing through housing development without strict consideration for preserving green areas will eventually lead to further reduction in groundwater recharge in Abuja. Additionally, poorly recharged aquifers that are exploited uncontrollably by a rapidly growing population imply impending groundwater scarcity.    

[bookmark: _we1kffy6m5m6]6.3.2	Effects of land development process on groundwater quality issues 
With regards to groundwater quality, respondents were asked to express their views of the situation with Abuja Aquifers. Their responses indicated concern for increasing possibility of groundwater pollution arising from point source pollutants such leachates from septic tanks and waste dumps in unauthorised spots in residential neighbourhoods due to poor garbage collection scheme; and nonpoint sources such as general littering and open defecation/urination.   This pollution concern corroborates the findings, all regarding Abuja, by Akinbile & Yusoff (2011) and Danladi, et al (2014) about leachates from domestic septic tanks; and  (Abubakar, 2017) about waste and garbage dump sites, and (Yakubu, 2019) about open defecation. The propensity for groundwater contamination in Abuja is claimed to be high because it is a basement complex environment and as mentioned in chapter 5 section 5.1.2, the water table level varies from 3 to 12 metres above mean sea level (Sunkari, et al., 2021). The risk is further enhanced because, as a Nigerian study showed, septic tanks and soak-away chambers dimensions are highly varied, not set standard (Nnaji, and Agunwamba, 2012, 1), meaning builders don’t usually check septic tank and soak-away chamber depth in relation to local water table depth. This practice presents worrisome unknowns that could mean serious implications for water pollution. One of the professionals referred to the result of his research:




Idu-Karimo

 Central District 

In the rainy season the water table rises quickly because it is a basement complex environment; so lots of cases exist where the water table interacts directly with septic effluents  from household septic tanks and the pathogens spread. For example the data I collected from 2 boreholes each from 4 area councils in Abuja including the city centre. Only one out of the eight samples was free from coliform contamination (Diamon, geologist/ Driller – Interviewee). 
In addition, Diamon and Olugbenga and Mohammed (interviewees) were in agreement in their responses that the current land governance in Abuja does not encourage professional town planning. The issue according to them is that in the residential areas, lands are sold out to buyers without considering the set standards gap of at least 18 metres between a borehole and a septic tank.The interviewees argued that developers maximise the use of space such that the plots of lands on which individual houses are built in most estates are too small to avoid crowding boreholes and septic tanks.  These comments support the findings of James, Essien, and Etim (2019) who found that this scenario is widespread with attendant health implications on the population. 
As we drill for people in their properties I have seen several practical cases of boreholes located too close to septic tanks or two neighbouring boreholes separated by just a fence. During wet seasons the water table rises and the chances of it rising to the level of septic effluent are very high especially in Abuja where most aquifers are not deeply located (Diamon, geologist/driller, interviewee).
It could be inferred from the foregoing that Abuja is suffering from poor land administration and governance which has no consideration for sustainable urban development, and the land use practice is putting the aquifer and the future of groundwater at risk. This sort of challenge is a known issue captured in the literature (e.g. Takal and Quaye-Ballard, 2018;  Fubara-Manuel, and Jumbo, 2014). 

[bookmark: _ccilneqomfyd]6.4	 Groundwater demand Scenario in Abuja
Findings in the course of discussion revealed three categories of water users are identified. The first are those using boreholes as backup to the (sometimes interruptive) municipal supply. The second switched to use of groundwater due to the many issues with municipal supply. The third never had municipal connection because from the scratch buildings were constructed using groundwater and the source automatically became the households’ source, or the occupants of the estate procured boreholes or wells for household use. In the absence of housing development trend data, a tour round the city’s developed areas revealed that the first development areas are around the high elevation areas (see figure 21 above) where developments spread from the central area in Garki to Maitama down to Asokoro and their environs (i.e. Phase I). Groundwater demand is least in these areas due municipal supply coverage according to FCTWB staff and drillers. Other areas midway between the high and low elevation (e.g. places such as Wuse, Durunmi, Gwarimpa) are next in demand for groundwater as more households own boreholes there due to interruptive municipal water supply. The rest of the areas in the low elevations after the midway towns are filled with expansive new estates which depend totally on groundwater. Unfortunately, the huge challenge of lack of reliable quantitative data makes much more detailed analysis infeasible in this research.  
With regards to demand for groundwater, the only clue which the researcher gathered to comment on the rise in demand was provided by water professionals in NIWRMC in a statement: “although, we have not been able to take inventory to understand how consumption has increased, but we could decipher that there is significant rise in the demand for access to groundwater considering the increasing number of borehole drilling companies that have register with the Commission in recent years to obtain operational licence. Over 2000 borehole drilling companies are recognised by the government which are involved in drilling services nationwide and the number is still rising (Alimi, no date). Participants from borehole drilling companies could not produce any data as well because they just drill for people and the record they have is about the location of individual boreholes in private households or corporate organisations they cannot release without permission from individuals – and that was infeasible at the time of data collection. However a driller/geologist confirmed to the researcher that demand is rapidly rising. In his words: “in the past 10 years we have drilled over 10,000 boreholes in Abuja alone…”, over 30 of such companies operating in Abuja are featured online in google search, there could be more as some may not feature online. Similarly, in the words of the president of Borehole Drillers Association of Nigeria (BODAN): “I can confirm to you that the demand for groundwater is skyrocketing, and our membership is large, thousands of companies, owned by Nigerians and other national from different parts of the world, operating nationwide, but Abuja’s water demand strikingly overwhelming”.  
[bookmark: _bwsns2kklkbz]6.4.1	Challenges for groundwater monitoring and control 
Having realised the unhealthy environmental as well as supply consequences of borehole proliferation in Nigeria and especially in the FCT Abuja, what is the feasibility of groundwater abstraction monitoring and control to ensure water security? To the officers from NIHSA (Mr Igbokwe, and Dr Likita), abstraction monitoring, reduction, and control in households will require well trained technical personnel that are  lacking at the moment. In addition, there is a need for a strong legislation that empowers NIWRMC and other collaborating agencies to access individual households to take comprehensive inventory of existing boreholes and to establish a monitoring network system for robust consumption data generation which could enable proper computation and modelling.  
It is possible to gather the required data that could be used for modelling and monitoring abstraction.  Such data will enable us to understand household consumption. In some other countries the data on water supply, usage and recycling are very rich and you can easily model the various parameters so you can estimate and forecast. So when the current water bill becomes law, we will be empowered to gather household data for proper monitoring and control…(If the right technology and professional skills are available) (Dr Likita, NIHSA Hydrogeologist, Interviewee). 
Reflecting on the above response, the challenge still remains that of data quality. The problem is that for most existing private boreholes the geophysical and borehole log data are not held by the owners as most owners only bother about borehole or well productivity. Of all the households interviewed, only one said they did geophysical survey, meaning it is not a common practice, and this resonates with the words of Mr Igbokwe an interviewee and officer from who maintained that during a pilot borehole inventory project undertaken by NIHSA in the past, it was infeasible to gather borehole data from households because most households do not keep them. By implication, even if the law had empowered the officers to access people’s homes to gather data, most of the data will merely be geo-coordinates, which is too poor for a full scale reliable groundwater modelling. 
Moreover, according to a collective view of all the participants, another challenge is that of  poor public awareness of the groundwater situation. This is one issue that must be addressed before attempting data gathering and enforcement of regulations. Most household interviewees are already unhappy with government water provisioning, it will therefore require very serious dialogue and persuasion to attempt monitoring and control over the water sources they know is their personal property legally according to the Land Use Act of 1978.  
Another finding is that there is a relationship between groundwater regulation and planning /development. It is difficult to regulate groundwater exploitation or abstraction when there is a problem of institutional hybridity with regards to land sales and allocation in Abuja. The problem is that the proposed phased development indicated in the master-plan involves the relocation of local settlers to newly built settlements on the flanks of the FCT and demolition of their entire villages and small towns, to create spaces for modern residential and industrial estates to be occupied by the high and middle class, but the plan did not materialise fully. Consequently, many local villages and small towns as well as local area council’s settlements co-exist with the city’s residential estates and infrastructure. The local area councils and chiefdoms now operate in parallel to the AMAC and FCDA with regards to land sales, allocations, and building approval.  The consequence for groundwater is large scale urban sprawl and rapid soil sealing which undermines the hydrological and ecosystem integrity of the whole urban catchment as well as the receiving waters in the less urban areas.  
To be candid, we have a problem with the land allocation system. The challenge is that more than one institution sells land to people all over Abuja. The FCDA, AMAC, Local area councils, and village chiefs all sell lands to people anywhere they choose including reserved green areas. So it is affecting the environment (Ezekiel, Director, AMAC DC - interviewee)
Therefore, overall, there is doubt that monitoring and control will just happen smoothly in response to the passage of a new law. The reason is a need for clean, regularly updated data on house addressing and post coding as well as properly controlled house building and planning permission. All these have yet to work fully as evidenced in the expanse of informal settlements in and around Abuja; and concentrating on well planned areas alone for data acquisition will only yield a sort of pilot-test result. Moreover, there are laws against all the attested ongoing corrupt practices in the sector, so it is not clear how this will just work because some task-forces are mandated to acquire house-to-house borehole data. The problem of corruption needs to be tackled to enable other aspects of the sector to function.

[bookmark: _oofxtfli8eg6]6.5	 Institutional efforts towards groundwater security 
The statutory umbrella body in charge of everything pertaining to water in Nigeria is the Federal Ministry for Water Resources. (FMWR) Under the Ministry there are numerous federal agencies  but the three directly concerned with surface water and groundwater which are relevant to this research are: the NIHSA, NIWRM and the FCTWB which operated directly under the federal authority of the Federal Capital Territory government. Apart from these agencies, there are others which are not under the FMAWR but their activities and mandate directly or indirectly impact on the hydrological terrain of the FCT; they are the FCDA, AMACDC and BODAN.  Given that the Government’s inability to deliver the centralised supply of surface water is forcing people to source groundwater, staff from these organisations discussed  their institutions’ efforts to secure the future of groundwater.  According to the interviewees from the FMWR , the federal government is not  directly in charge of management of groundwater resources but it is a general overseer of the activities of NIHSA, and NIWRMC to ensure that all groundwater resources are protected from pollution and all unsustainable practices that could jeopardise the future of the groundwater resources. However, following the occurrence of earth tremor  which occurred on September  5-8, 2018 in Abuja (Onyenucheya, 2018) which expert investigations and reports linked to indiscriminate abstraction of  groundwater from over 100,000 boreholes daily withdrawing over 300,000 cubic metres of water (Owoseye, 2018), the Minister for water resources, for the first time in history escalated the issue of groundwater abstraction and protection to the highest (national) level for critical investigation and evaluation with the aim of finding lasting solution to its security. 
The first practical effort which emanated directly from the Minister’s office is the issuance of mandate to NIWRMC to commence licensing of borehole drillers and the boreholes they drill and intensify the licencing campaign for public awareness (Vanguard, 2020) .This is said to be the commencement of the process of formal monitoring and regulation. The staff of NIWRMC confirmed that the Commission has been mandated to do licensing of borehole drilling companies, but the challenge at the moment is that the NIWRMC is still waiting to be fully empowered by the long awaited National Water Law that enables it to launch full monitoring and regulation of borehole drilling and water abstraction. Similarly the NIHSA’s staff confirmed that everything required to be done to secure the future of surface water and groundwater are encapsulated in the awaited National Water Law, including the power to monitor and regulate domestic household consumption.   	  
With regards to other things being done to start creating positive changes,  interviewees from the drilling sector indicated that as a way of collaborating with the government to regulate drilling activities and limit groundwater and aquifer abuse by quacks, all borehole drilling companies and all water drilling rig owners have organised themselves into an association of professionals under two associations, namely the Borehole Drillers Association of Nigeria (BODAN) and the Association of Water Drilling Rig Owners and Practitioners (AWDROP), and both of them collaborate with NIWRMC to ensure every stage of boreholes drilling (from sitting to commissioning) is handled by a certified expert in line with extant government guideline and policies. Moreover, BODAN president (interviewee) affirmed that another way they help to reduce groundwater exploitation is by undertaking advocacy programmes that encourage estate developers to exploit the possibility of procuring estate community boreholes (as shown in  Fig. 22) where  just one or a few boreholes (depending on estate size) supply households from a giant overhead tank. They also claim to offer technical advice about borehole sharing where two or three next door neighbours could possibly do so which hopefully should reduce abstraction and proliferation of boreholes.  
We are working very closely with BODAN and AWDROP, so with time we could start gathering necessary data to do some groundwater abstraction monitoring. But for now, all we do is licensing borehole drillers to ensure only professionals are drilling (Chioma, interviewee, NIWRMC).
BODAN does not advise its members to drill boreholes indiscriminately because they just want to make the money. We provide technical advice about shared boreholes, household water budgeting before drilling, borehole yield estimation, and installation of pump-type that are adequate for the yield of a borehole (BODAN president, interviewee). 

Fig. 22:  Community borehole and storage tank at Sun City Estate Abuja (Source:  researcher)

[bookmark: _txfkb3fb133v]6.6	 Responsibility overlap
Overlaps in responsibility, and parallel operations by different agencies and parastatals in the same sector has been reported as a negative trend in public services in Nigeria (Eme & Andrew, 2013: 38; Okpala, 1979). It was important to understand how this applies in Abuja municipal water management context. professionals that are working in the Nigeria Hydrological Services Agency (NIHSA); the FCTWB; the Nigeria Integrated Water Resources Management Commission (NIWRMC); and the Federal Ministry for Water Resources (FMWR) were interviewed separately and their responses as presented below indicate responsibility overlap in some areas including regulating and monitoring of water abstraction, quality, pollution, operators licensing and water distribution, which undermine the effective regulation and monitoring of the activities and contributions to the wider sector. 
I will start answering your question by defining what the ACT that established the Agency is all about. The ACT mandates the agency (NIHSA) to be in charge of anything about surface and groundwater in terms of quantity, quality, distribution and usage ( Ibro, Chief Hydrogeologist).
 
The FCT Water Board is among other things also mandated to regulate the use of municipal water in the Federal Capital Territory as per policy mandate (Mr Jubril, FCTWB management).

The Integrated Water Resources Management Commission (NIWRMC) is mandated to manage and regulate surface and groundwater resources all over the country including the Federal Capital Territory Abuja (Olaoluwa, Senior Engineer, NIWRMC).
[bookmark: _rrad80j36dr2]6.7	 Harnessing rainwater as a sustainable water source
As a way of reducing peoples’ dependence on groundwater in Abuja, and other parts of the country, rain harvesting was discussed and strongly suggested by the participants. Rain harvesting has been a major source of water in many localities in Nigeria for decades especially where groundwater access is limited due to the geology. In the researcher’s observation, many buildings in modern estates of the rich and middle class in Abuja are roofed with materials that are suitable for rain harvesting; in fact a lot of such building designs in Abuja include rain water collection from the roofs but the water is mostly piped down the storm water drains, and rarely used to augment groundwater or municipal supply. When asked to express their opinion about rain harvesting, all the professionals believe it is a vital and effective way of reducing household dependence on groundwater in wet seasons. However they lamented earnestly that the urban rainwater harvesting system which is specifically included in house design for household use is not known to be part of the designs in our urban estates.
Rain harvesting is a tremendous alternative to ground water. It can be used for a lot of things in a household, but people do not exploit that alternative. Even the government has no organised system to exploit that huge opportunity. Now just imagine the quantity of fresh water that rains on Nigeria every year, and on several occasions causing very heavy flooding in several states of the nation, all of that water is left to flood the inland waters and flow into the Atlantic Ocean. Such water could be directed into constructed flood impoundments and put to very economic use in the dry season (Likita, Chief Hydrogeologist, Interviewee). 

The above response is from a high ranking officer that is known in the policy making domain. This shows that those in policy making are knowledgeable about certain sustainable water use and management strategies, but the implementation of such strategies are lacking due to weak political will.  
                                                
[bookmark: _rgslhz5bp8os]6.8	 The future of groundwater 
The future of freshwater has been reported to be at risk of scarcity globally (Richey et al., 2015; Wada et al., 2010) if nothing is done deliberately by governments and the people to reduce the risk factor by reducing usage and reusing where possible or recycling water where feasible as a norm (Dixon et al., 1999). This implies that although climatic uncertainties may be a strong more or less untameable determinant of the future of freshwater, less water demanding practices will be beneficial to reduce scarcity risk and as well prepare people to be resilient in the days of unavoidable scarcity. But I argue that professionals’ perceptions about water futures are vital to their approach and contribution to water saving and more importantly to water policy making. Therefore, interviewees were asked to express their views about the future of water in Abuja and Nigeria in general, considering the prospects, challenges, and the current situation with water governance. Their responses reveal three interesting opinions; the first category comprising 11 professionals hold the view that the prospect for a secure water future is high because Nigeria and Abuja are currently blessed with sufficient volume of surface waters and reservoirs. The second category (1 hydrogeologist) holds the view that the groundwater in Abuja will most likely not sustain the population in the future because the majority of the Abuja population are abstracting uncontrollably from the finite volume of water in pockets of aquifers. But he strongly holds the view that groundwater in other parts of Nigeria could sustain users into the future because the sedimentary aquifers storing the water are very large and regional, extending beyond Nigeria into other sub-Saharan basins, and much more because Nigeria is at the receiving end of the groundwater regional flow. The third category (one, geologist and drilling practitioner) holds the view that Abuja and Nigeria have got enormous metric tons of surface water and groundwater and sufficient annual rainfall, and as such he saw no reason for panic about future water scarcity.  
Although there are varied opinions, the majority view indicates professionals’ apprehension of the current situation of water governance and interest in a move towards positive changes that could improve water delivery to households in particular, and water resources management in general. 

[bookmark: _iry0qfpi2xa0]6.9	 Chapter Conclusion
The chapter explores professionals’ perception of the water management and governance in the context of the Federal Capital Territory Abuja. As revealed, the aquifer in Abuja is predominantly of the basement complex which is technically known to be poor to medium in terms of groundwater potential and yield. This property makes it unsustainable for the millions of residents to depend fully on them for their water needs. Even though there is a potential for the state to harness available sedimentary aquifers in the south-western part of the FCT, it is unclear why the government has seen no reason to do so, but it rather left individuals to procure boreholes while the government concentrated on attempting to draw surface water round the entire territory instead. Consequently, the federal government of Nigeria through the Ministry for Water Resources established the FCT Water Board to supply the FCT with potable water for both household and industrial uses. However, the municipal water supply from the Board has been decried as inefficient due to a number of issues ranging from corruption to bureaucratic challenges giving rise to people resorting to self-supply and eventually, proliferation of boreholes and wells. A hybrid water supply system has been created and needs proper management to avoid further risking the future of groundwater. Issues of management such as overlap of responsibility and lack of synergy among water actors and government agencies is stalling effective management that could have helped future water security. 
The professionals now see the awaited National Water Law as the sort of magic wand that will reset the chaotic scenario into a working order. The professionals, the people, and the entire water sector have waited for the Law for over 5 years and by 2019 the National Water Bill which should have been passed into the National Water Law did not pass because the legislators’ debate over certain clauses in the Bill ended up in deadlock. The discord is due to the fact that some legislators from certain geopolitical extractions considered the National Water Bill politicised in favour of a particular ethnic minority that dominate the polity. The contending faction argued that there are clauses in the Bill that empower the federal government to use the Law to strip State governors of their powers over riparian and adjourning lands thereby denying the States their sources of livelihood.  Although the professionals hold the Law as the “water sector reformer” the researcher  does not see it so. This is because even if the Bill was passed into Law, it is most likely hard for it to bring about the anticipated magical change in the water sector because there are other fundamental contextual and constraining problems such as the endemic corruption in the public service system and the poor housing planning and development as well as the conflicting hybridised planning authorities. As the public and policy makers wait for the Law, the proliferation of boreholes and the reported over-abstraction is not waiting, consequently it appears like a waiting game with detrimental effects on the hydrological integrity of the study area. 
The chapter argues that apart from institutional challenges, Abuja water delivery situation is driven by very rapid population growth occasioned by unprecedented migration from urban and rural areas into the city and the environs, as explored in chapter 5.  Also, this chapter argues that lack of coordination between water stakeholders in the public and private sectors has shaped developmental processes in Abuja in a manner that impacts negatively on the groundwater resources of the area, and as a result establishing a trend that undermine the future of groundwater in Abuja, Nigeria, and the Sub-Saharan African region on a wider scale. Therefore, a critical analysis of the current trends of water demand and delivery and the future implications could help policy makers innovate some interventions. Having established the state of water exploitation in Abuja and the perspective of the professionals upon that exploitation, the following Chapter begins to address the various household water practices by drawing on the household interviews and observations.

















[bookmark: _ywgmu02o1cpq]CHAPTER SEVEN: WATER SOURCING PRACTICES

[bookmark: _6l0wpgompp1s]7.1 	Introduction: 
This chapter focuses on water sourcing practices to highlight the various ways people source water so as to understand how they accessed water in the past and at the time of their interview. Recalling, from the previous chapter, professionals identified municipal water supply and groundwater private supply as the two major sources for households. Similarly the researcher toured the residential estates and observed people’s water sourcing using the assumption that proliferated use of storage tanks over the landscape of a residential estate mostly signifies widespread use of boreholes or wells, which was confirmed during the house-to-house visits for interviews and all households with a borehole had a storage tank. So in this chapter the findings from house-to-house interviews are combined with the researcher’s observations to discuss and analyse household water sourcing practices. The chapter is important because it provides a clear understanding of the mode of sourcing practices and the variants that exist among the middle class in a rapidly urbanising African low/middle income country’s city, what practice(s) is/are preferred by most people and why; and how they are carried out, thereby supplementing the factors given in the chapter 6 to address research question 1. In addition, recalling the water sourcing issues presented in chapter 5 and the evidence in chapter 6, the federal government has not been able to provide municipal water to the majority of the city population, after years of enduring the failed system, people resorted to self-supply via boreholes and well which are privately procure and managed on household basis. This created a problematic system in which both ways of water sourcing co-exist. Therefore, this chapter provides users’ perceptions regarding water sourcing practices in households which is one of the key household water practices thereby contributing to addressing research questions 2 and 3 as well as presenting the in-depth knowledge required in order to target water sourcing intervention rightly. To explore this, the chapter is presented in two parts. The first part (Section 7.2) explained what was observed and discussed in interviews in terms of water sourcing practices; and the second part presents a brief analysis which will be further expanded in chapter 12. The analysis section concisely answered the following guiding questions: (i) which water sourcing practice and variants are considered most sustainable and why (ii) which trends of sourcing practices exist, what are the influencing factors, and what do the trends suggest? (iii) Given why certain water sourcing practices are carried out, which one should be promoted and why?  (iv) who in a household are the most involved in water sources and what desirable or undesirable impacts on practitioners exist should certain practices become more or less promoted or dominant (v) what windows of opportunity exist to intervene and influence positive changes. By discussing these, the chapter began to answer research questions 2 and 3.  

[bookmark: _kkuhvoun5c55]7.2  A brief background to water sourcing practices
Two main variants of water sourcing practices are identified among householders namely: the Municipal Supply (central supply) and Private Sourcing (self-supply). The third variant is an emerging outlier referred to as Hybrid sourcing. In order to understand the sourcing practices of the people and their variants, it is useful to know how water supply in Abuja has evolved. Before Abuja became the capital of Nigeria, the local people  sourced water from local hand dug wells and natural springs and other surface water bodies, as is common to all rural areas (Ishaku et al., 2011). Sourcing practices changed to the modern centralised municipal model over time in the course of development. How the water supply-demand landscape evolved (in the wake of the declaration of Abuja as the FCT) that redefined sourcing practice into its current state has been dealt with in chapter 5. To provide a bit of background information on numbers to help understand the discussion below: of the 44 participants interviewed, the majority (35) sourced from private sources, (i.e. 33 from boreholes and 2 from sealed wells), 6 sourced from municipal water, and 3 sourced from municipal with a boreholes as backups. This situation is equally applicable to a significant percentage of households in Nigeria where self-supply through alternative water sources, particularly deep hand-dug wells and boreholes dominate as highlighted in earlier chapters.

[bookmark: _7053p5fpiqx]7.3	Municipal water supply  
The researcher identified various variants of the municipal water sourcing practices. The first is sourcing from the supply to entire estate community: Observations in the course of field work reveal that in areas where municipal water supply pipes already existed before the estate was developed the water reticulation is such that an entire estate is supplied from the mains so every household sources water from the central supply. This is the scenario (in the late 1980s) in most of the estates located in phase 1 districts namely: Central Business Area, Garki, Garki 2, Wuse, Wuse 2, Guzape, Guzape 2, Maitama, and Asokoro. So, this implies that all those estates in the earliest development phase (phase 1) were connected to the central supply system and as such no residential boreholes existed in the late 1980s before the official declaration of Abuja as the FCT in 1991. This is evidenced in the response of an interviewee: 
I can remember when we came to Abuja at the early development stage of the city, places like Garki, Maitama, Asokoro and all of these places like Wuse were full of residential buildings and we had no water problems. All the houses I knew had water from the FCT Water Board. How do I know that? You see, it was easy to know because we did not see water vendors anywhere and overhead water tanks were practically not part of any residential building at that time. Also as a civil servant with the ministry of Agriculture and Water Resources we were providing water boreholes only for the rural areas, you understand me, ahaaa, that's the situation (Adams, interviewee, NIHSA).

Although water pipeline network extension (as mentioned in chapter 5) has been very slow and insufficient in Nigerian cities, Abuja inclusive, (Abubakar, 2016; Ohwo, 2016), it has reached a few areas in phase 3 where this research was carried out. This now implies that even some residential estates recently developed in such areas are connected to municipal water infrastructure which supplies every household in the estate. One of such is MSS estate (figure 24). Interviews with two residents in the estate reveal the water sourcing practice there:  
We relocated from the UK into this estate in the year 2018. Although one of my worries was the central water supply problem we are all aware of in Nigerian cities. Fortunately the entire estate is connected to the municipal supply from FCT Water Board, and we have been receiving fairly constant water supply here. (kamus, interviewee).
            
Fig. 23:  MSS Estate, Karmo in Jiwa district, Abuja (absence of overhead or floor-mounted storage tanks attached to building often indicate an estate sourcing water from municipal mains)

The responses above and observations reveal that the way centralised water supply is delivered to households has undergone spatio-temporal changes. For instance, as earlier mentioned, in the late 1980s, residential houses in places such as Garki Area 1, Area 2, Area 3; Wuse 1, Wuse 2; ASokoro, Maitama, etc. existed in communes as open buildings without fences or gates a few buildings in this category still exist (fig.24) and every household sourced water strictly from the FCT Water Board and the supply was constant and well regulated by the government, meaning no variance of sourcing practices existed among householders as the need for alternative sourcing practices had not arisen, a situation similar to MSS estate mentioned above. However, a visit to the same old settlement areas in December 2018 in the course of this research reveals that several houses now have their private fences and gates, and private boreholes and elevated storage tanks in individual yards.  Consequently, the original settlement pattern and water supply system is now altered by the introduction and use of individual household fences and self-supply, which has now become common features in these areas and in other developed areas. Individual fences and gates are used mostly for security reasons in Abuja and Nigeria generally (Agbola, 1997)  but much more than that they now provide a strong sense of individuality, privacy and control which has increased the propensity to own private boreholes - often indicated by elevated storage tanks attached. Notably, elevated storage tanks in the context of this research are often associated with existence of boreholes because no interviewees that source from municipal supply indicated ever storing municipal water in elevated tanks as a backup for water cut, however that does not rule out the possibility of such adaptive measure.
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Fig. 24. Original estate setting and modified estate setting with gated fence, and private water supply facilities (See red arrows) (Source: google map street view, 2020)

The next variant is Municipal water supply to interested individual households: Another way in which municipal water is sourced is that in districts where the residential housing estates were already developed before the municipal water pipe was extended to them (mostly in phases 3 to 5 development areas) the water sourcing situation is different to that described above. For example in NCCE estate and Customs estate both in Karmo where participants were interviewed there was a mix of three varied sourcing variants in one estate community. Here is a brief background to the situation in NCCE estate: as may be expected, since 2002 prior to the extension of municipal water pipes to the estate, some households source from vendors and others relied on self-supply from private wells and boreholes (self-supply will be discussed in detail in the next session). However, in this estate a particular household decided to do it differently by paying the full cost and connecting to the municipal supply as soon as the mains pipe reached the estate in the year 2018. This is an outlier but demonstrates the degree of freedom that exists in some estates with respect to choice of water source (a direct opposite of MSS estate’s case where no self-supply is permitted). These variations in choices shape water practices, consumption, and consequently demand as fully analysed in chapter 12.

Before, I used to fetch water from my neighbours or buy from vendors, but now I source my water from the municipal supply, by that I mean the FCT Water Board. Although I see everyone here drill to source from wells and boreholes but I source from the Water Board for some environmental reason and the supply has been fairly constant and the pressure is good (Magaji, interviewee).  

[bookmark: _9q78gibqti0y]7.3.1 	Reasons for sourcing from municipal water
Reflecting on the reason for choices as reflected in Magaji’s response above, people advanced different reasons. To Mr Magaji, it was due was quality, pressure, and environmental sustainability. He believes municipal water is treated by professional according to scientifically satisfied standard and safe/healthy enough for safe use, and it provides the pressure he required for showering (the participant disliked the use of bathtub due to high risk of slip-and-fall). 
To other participants it was due to corporate control rather than choice of sourcing practice. As earlier mentioned, situations exist where an entire estate is connected to and supplied by municipal water prior to householders’ occupation, consequently all occupants of that estate are expected by the estate owners to source only from the already provided municipal central supply, thus giving no household any option  of  sourcing from vendors or personal boreholes.  This control is enforced by the estate developers as a part of the terms and conditions binding on all occupants at the time of signing a contract as in the case of MSS estate as a house owner confirmed:
We all depend on municipal water supply here…it was part of the agreement when I was purchasing the property. They don’t want people to drill their personal boreholes all over the estate (Kamusi, Interviewee)
But it is still unclear why the restriction to municipal supply is enforced. Whether that condition will be relaxed or changed in the future as occasions may demand is difficult to tell. What this means is that if an estate developer could enforce such a control to keep the use of boreholes in check in an estate, chances are that if majority of developers decide to stick to such policy, and if a huge population of people occupy such estates over time, groundwater abstraction will be reduced by that number of people. However, for some it might be constraining but for some it might not be.    
Affordability and access is another positive thing mentioned about municipal supply. Although the occupants of the MSS estate appear constrained to rely on municipal supply, when asked of their opinions of such sourcing practice, two categories of respondents emerged with divergent views of the situation. One category expresses satisfaction and preference for the present water sourcing practice, implying that they do not feel or consider themselves constrained. The reason advanced by this category is that it is cheaper and access to water on demand is satisfactory for now (although they could not provide the actual cost per cubic meter) so it difficult to compare the actual amount the respondents pay per cubic meter with the figures obtainable in the literature as presented in section 5.5.3, hence the question of cost and affordability in this case is still subject to debate. For instance, to the participants in this ‘water-ready’ estate, municipal supply is perceived as affordable because the connection and reticulation cost has been borne by the developer. 
…Even though the municipal water supply is no longer at its best as before, I still prefer the current arrangement for water supply because it is easier for me to access water. Even though the supply is not constant 24 hours every day of the month, it is still preferable because I didn’t have to bother about the hassle and cost of connection, the owner of the estate did all the connections before I bought the house and my house is metered so I pay as I consume (Obi-Stanley, interviewee, MSS estate).
Apart from affordability that is linked to a ‘ready-made’ arrangement mentioned above, there is a different perspective to affordability, i.e. affordability due to house proximity to municipal mains pipe. In this case, a participant living in an estate decided to connect to municipal water supply because it was considered more affordable since just a few pipes were required to get connected. To them it was cheaper than the huge sum (up to 2.5 million Naira equivalent to > $2500) required to procure a standard borehole and an elevated storage tanks on steel stanchion support (fig 25); and equally saves them the stress of having to keep pumping water from a borehole or a well and storing in tanks each time it is getting exhausted. However, contrary to the claims by the proponents of municipal supply, for households located far away from the mains pipe, municipal supply is comparatively less economical due to reticulation cost.
 
                                         [image: ]
Fig. 25: water storage tanks on steel stanchion support (source: researcher)

Reflecting on the debate among professionals in chapter section 6.2 about how municipal water connection fees being too high even when the mains pipe was in close proximity thereby discouraging some people from connecting, and given the defensive justification advance by the FCTWB staff for the high connection fee, it is not clear why the case of Magaji above is different. Could it be the case of diverse perceptions of the fee that people consider affordable or not, or is this one of the attested cases in which people did connive with some Board staff and secure connection to the mains through informal cheaper means? Or perhaps Mr Magaji was connected at a time when fees were lower than they are now?  This only reveals the diverse experiences people have had in their dealings with the FCTWB as an institution.   
With regards to why they will not prefer a borehole, some householders who prefer municipal supply argue that ownership of a personal borehole and installation of a storage system requires huge initial capital. It also demands regular running cost and periodic maintenance of the borehole system and storage tanks as well as the treatment of the raw water. And in spite of these cost implications there is no guarantee for constant access to water all year round as the borehole installations can break down at any time. 
I think owning a borehole has its own challenges. You see I have been into the water business for a very long time so I know about water issues to some extent. If you own a borehole you pay to pump the water, I mean you have to run your generator when there is power cut or you have to spend a lot of money to install solar energy, you pay to replace submersible pump and the very good pumps are very expensive and when they get damaged you cannot repair so you have to buy new one.  So you see it’s a problem.  Another thing again is that, you know some boreholes are not even very productive so there is no 100% guarantee that borehole ownership will always provide you plenty of water to play around with. And some borehole water really needs treatment before you can even use it to cook or do domestic work safely and good treatment is expensive. So for now I prefer the municipal water supply because it saves me all the hassles associated with running a borehole (Obidi , Interviewee, MSS estate).
Mr Obidi’s response reveals that proliferation of boreholes has more to it than just saving cost. If it is about cost only, the middle class householders that procured boreholes (based on the researcher experience with interviewees) are learned enough to run the numbers and know which option is cheaper to go for (that is where the option exists), but if despite the maintenance cost, people chose boreholes, then there are reasons. But where there is no municipal water option, people will invest all they can afford to secure constant supply.   
However, some other households in MSS estate expressed dissatisfaction and worries as they perceive the municipal water service delivery inadequate and water quality untrusted for drinking, implying that they feel constrained. They lament the problem of abrupt water cut and degradation of municipal water pipes resulting in leakage and possible exposure of the treated water to pollutants and pathogens in the course of delivery, an assertion supported by Abubakar, (2016) and Macheve et al. (2015).
Sourcing from municipal water has been a bit okay but I would have preferred owning my personal borehole because I am not comfortable with water cuts. Basically for now I have no option. The FCT water board cuts water from time to time. The last time they cut water we were all taken by surprise because the day they said they would cut water passed and when we were all relaxed thinking they had sorted out the problem, then suddenly we noticed the water was gone. Another reason I don’t like the water board supply is that the quality of water is not reliable. Of course if you look at the water physically it looks clean but it cannot be trusted. How do I know? I see the leaking pipes buried in very smelly and muddy gutters (Amusikin, Interviewee).
Amusikin’s statement above reflects one of the challenges that the FCTWB is facing, which is influencing some peoples’ decision. The staff of the Board themselves complained of corrupt practices in the sector. Such practices as illegal connections can compromise pipeline network integrity, affect water quality, and corruption can affect the quality of water treatment, especially for a sector that is already underfunded as explained in chapter 5. The head of water quality department in the FMWR lamented:
The municipal supply from the state Water Boards would have been the most reliable and efficient but how will that be achieved when the states themselves cannot manage the water facilities that are on ground. Based on my experience as a householder I can tell you that we cannot certify the public water supply for drinking… Yes, and as a professional I can reliably tell you that in most of the states and local governments the Water Boards don’t even have enough funds to treat their water to the required standard, you see. That is why almost everybody in Nigeria now depends on sachet or bottled water, (Jamils, Interviewee, water quality).
              
[bookmark: _vz2fmo7bgax9]7.4 	Private water sourcing practices
Private sourcing practice refers to obtaining water outside municipal provision. Three variants of this practice exist in the study area according to the sourcing methods employed, and they include:
(i) Individual household rig-drilled boreholes
(ii) Individual household hand-dug deep wells
(iii) Estate community rig-drilled borehole
This sourcing practice basically involves abstraction of groundwater for household use and it is the most widespread sourcing practice among the households in the study area. The three variants have their individual unique features that define the way they impact on other household water practices and their variants, and on the aquifer from which the water is drawn. 
 Individual household rig-drilled boreholes: In NCCE estate, and Customs Estate this is the most common variant because users considered it the most reliable and productive source of water in the absence of reliable and efficient municipal supply. The scenario here presents a direct reverse of MSS estate mentioned above. In the NCCE estate there was no municipal connection at the time of this investigation. And as earlier mentioned, the majority of Nigerian households rely on this private sourcing method (figure 26).


Fig. 26: Percentage distribution of household members by sources of drinking water in Nigeria (source: Multiple Indicator Cluster Survey, 2011)

A borehole is basically a vertical shaft drilled into subsurface water bearing zone (Aquifer), and completed with installation of casing pipes and strainer/screen appropriately positioned in the shaft to enable groundwater abstraction with the aid of motorised submersible pump. 
In order to procure a private borehole, application of Code of Practice for Water Well Construction is recommended (NIS, 2010) That means ideally, borehole drilling process begins with a geophysical survey by experienced geophysicists to locate the best point for drilling, which is a point in the yard where the borehole will be most productive and with the least possibility of contamination from the nearest leachate (RWSN, 2010). Once the best point is located, a standard rig is mobilised by geologists and well engineers to the site for drilling, casing, development and completion (figure 27).	
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Fig. 27: Simple borehole design for household use (Source: Chatterton, 2020, University of Loughborough WEDC page)

Once completed a submersible pump of adequate size for the projected yield of the borehole is installed and yield test is performed to enable the users know the safest quantity to abstract per time, and finally quality test is performed to ascertain the quality in order to determine the type of treatment it may require before use. 
Depending on depth, radius/circumference, and terrain, a household borehole cost could range from N120,000 to N600,000 (USD equivalence varies with exchange rate fluctuation), this is aside from the cost  of submersible pump (ranging from N 22,000 to > N 300,000) and reticulation for water storage and pipe connection to bathrooms, toilets and kitchens. According to Nigeria Institute of Science Laboratory technology, basic water quality test to detect microbial count, metal, and non-metal pollutant load costs > N 15,000 per sample (NISLT, 2019), but it could vary with location and availability of laboratory, for instance Oyebode et al., (2015) puts it at about N 65,000. A domestic project this capital intensive is highly expected to yield the desired result. 
Estate Community borehole: This is similar in design and purpose as the private borehole discussed above except that in most cases it come with bigger radius or circumference and it is often constructed before the housing units and as such it can be located at the best point for optimum yield, if pre-determined for communal use. However, cases exist where they are procured by estate developers undertaking construction projects in virgin layouts beyond the reach of the municipal water main pipes and such boreholes are used to provide the water required for the entire construction project, but not necessarily meant for use by the estate community. This is the case with the communal borehole in NCCE estate. Other estates visited in the study area have got purpose-built communal boreholes meant for estate occupants. But one notable similarity also observed is that in spite of the big purpose-built communal borehole and giant overhead storage tanks, every household sources their water from individual private boreholes into their storage tanks (figures 28 a and b). This raises questions about the effectiveness and challenges of adopting estate community groundwater supply and management models. This is discussed in the water governance chapter.                              
a
b

Fig. 28: (a) Giant overhead storage tank for communal borehole (b) Storage tanks for individual boreholes     (Source: researcher)
Individual household hand-dug deep well: This sourcing practice involves manually digging a manhole-size shaft vertically into the subsurface until the water bearing zone is reached (Figure 30a & b). Manual tools such as pick-axe, hoe, shovel, digging bar, bailing bucket, and tension ropes are used. When the digging is completed the well is screened for final completion. In place of casing pipe, precast concrete cylindrical rings or burnt bricks are used to screen the well wall from bottom to top for stabilisation. The screen is usually plastered completely with a mixture of sand and cement to maximise water cleanliness, and the bottom of the well is left bare for well recharge (Weise-Engineering-Limited, 2020). The health implication of well lining with cement/sand plaster is a subject for further study. The construction is completed by sealing the well up with a concrete slab having an opening to allow riser pipes fixture and plumbing completion to pump water into storage. Hand-dug wells are often productive in the study area, but they become less productive in dry season because the depth attainable by the diggers is limited by the crystalline nature of the aquifers (Eduvie, Olabode, & Yaya, 2003). Given that the task is handled by local diggers, geophysical or well log data are often unavailable. However in recent times this water sourcing variant is beginning to receive professional attention (e.g. activities of Weise Engineering; see fig. 29 a, b & c).    
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 Fig. 29 (a) Well digging in progress  (b) dug well screened with bricks (c) well finished and protected (source: Weise Engineering, no date)
[bookmark: _cn70nzskoinj]7.4.1 	Borehole procurement
Procurement and compliance with minimum standard: As earlier stated, every household is expected (though not under any legislative obligations) to procure their boreholes and well in line with the minimum standards. Although it was not feasible to obtain evidence of compliance for any of the 29 boreholes identified in the two estates, all owners interviewed claimed they engaged the services of professionals but could not confirm they followed the due processes up to yield test and quality test. Only one respondent insisted that they did quality test as indicated in their responses: 
When I discovered that we were suffering a lot to meet our basic water need I teamed up with my next door neighbour, so and we called some professionals we know and they came look round so they did their professional check or survey, something like that and located it in my yard here, yard they said we will have a lot of water here and the borehole has been serving for years now (Badmos, interviewee, NCCE estate).

[bookmark: _rdvswi5nye1o]7.4.2. 	Preference for private sourcing from boreholes and wells 
Unavailability / ineptness of municipal supply: All 29 borehole owners interviewed strongly express their reasons for their choice of ownership and the responses are generally in consonance. One main reason advanced is perceived failure of municipal water systems. It advances the high expectation of the people for the functionality and efficiency of the system and their pain and disenchantment for the perceived failure. Many borehole owners interviewed strongly compared Nigeria and Abuja’s municipal water supply with the situation in Europe and America which they understood as abundant, reliable and high quality, and they believe they should enjoy such services.  Since the government cannot provide these services they have to provide for themselves and forget about whatever the government has to offer. Therefore it can be established that the prolific ownership of boreholes is a reaction against a failing or failed municipal water system. This assertion is supported by many extant literatures as detailed in the literature review.
Cost saving: Another reason advanced is that it is cheaper to invest in owning a borehole or well in the long term. Interviewees complained that it is grossly uneconomical to keep buying water in 20 litre jerry cans from vendors (figure. 30) as 20 litres of water ranges from N20 to N50. This response reveals that although the middle class in Nigeria may be thought to enjoy financial freedom and comfort, the consciousness of cost saving appears to be high among the population. But considering the initial setup cost, and the life-time maintenance of the borehole, as well as the long term health risk of using raw water it is not clear how cost-saving it is. Again, many interviewees perceive it cheaper to run their own borehole system when compared with municipal water bills which they consider exploitative and unreasonably high.
Quality concern: Although the acceptable quality of water depends on the use for which it is meant. However, all respondents interviewed believe that the water they are comfortable with should be clean enough for drinking. This is because most participants do not bother to separate water according to different uses per se, in times of serious shortage. But at the time of interview the majority held the view that if a water is clean enough to drink (i.e. in the absence of bottled or sachet water) then it can go for all other uses. For most people, absence of visible particles, odour, colour or unusual taste indicates drinkability. Consequently people strongly expressed concern for possible contamination in the course of sourcing and handling by vendors, which could lead to very serious unforeseen health risk, and which could be more costly than can be imagined. These highlighted reasons are evidenced in the responses of the secretary to the NCCE estate community: 
As the first occupants of this estate, when we came into the estate we had a make-shift central supply which was cut off after a while, so we depended entirely on vendors who came to give us water in 20 litres jerry cans. Although there is a small borehole in the estate which I think it was used for the construction of the estate, yes, I am sure, but that borehole is too small to serve over 30 households, you understand how I mean, Moreover the borehole worked only when the public electricity supply is restored, so it was frustrating to always queue for hours for a few buckets of water. If The FCT Water Board was supplying things won’t be like that. That's why we always bought from vendors, we call them the 'mai ruwa boys', I mean those men that used to sell water in push carts. But it is expensive and the worst thing is that you cannot even trust the quality of the water they bring. When the situation became unbearable we complained to the government to help extend the Water Board pipes to the estate, the materials provided for the reconnection was allegedly vandalised by miscreants and the staff of the FCT Water Board themselves, yes. Even if they succeeded in connecting the water and fixing their metres the bills they will bring will be too high. So, we got frustrated and started looking for alternatives that’s how wells and boreholes started springing up here and there in this estate (Andy, Secretary NCCE estate)

                                        
Fig. 30:  vendor delivering water to a household (Source: Punch News online 2019)         
 
The above highlighted reasons are vital for consideration in water governance in Nigeria. However, it is also tricky to reconcile these reasons (cost saving and quality concern) with the prevailing situations. For instance, the overall cost of installation and future maintenance needs as well as daily energy cost for pumping water and pump replacement still amount to high cost. And with regards to quality concern, it is also tricky to reconcile because all their boreholes are sited at less than 50m distance away from their septic soak-away pit, which technically poses high health risk. 
Free access and control: The question of unrestricted access to water and control over the quantity to be used per time and the quality of the groundwater used is strongly linked to the drive for private ownership of water source, and this is implicated on the fact that groundwater abstraction for household use is free. Majority of respondents believe that private ownership gives them freedom to draw and use water without restriction. They also argue that their water is of better quality than the vendors’ and the municipal water as theirs comes straight from the ground through clean and unbroken pipes unlike the municipal supply that is exposed to post treatment contamination in dilapidating pipelines. They equally believe they have better control over the quality of water as they can treat and purify their water to desired quality. But it is unclear how skilful they are to handle purification on their own as no mention was made of engagement of professional treatment services. Their reasons are highlighted in these responses: 
Even if the FCT Water Board supply was available I would have drilled my own borehole anyway. The reason is that it is not reliable…yes, it is not reliable. You can wake up in the morning and em...you will discover there is no water, no notice no warning, I believe you understand what I am saying. So I need something that I have full control of so that if the public supply fails I will have something to fall back on… In fact, anywhere I go in Nigeria to settle, I will drill a borehole or mount overhead tanks where I will store the public supply because they are not reliable at all (Papika, interviewee NCCE estate)
I source water from my personal borehole. A company was brought here to drill for me since the public supply has not reached us. The advantage is that it gives me freedom and control. I have 24 hours access to water and any quantity I like I use, so, yeah, we are satisfied (Enehma, Interviewee, Ochacho neighbourhood estate)
Free access and control appears to be strong reasons that the self-supply practice is dominant. Interactions and experiences with neighbours living in the same estate reveal that people ensure their storage tanks are always filled with enough. This is strongly evident in the emerging use of sensor fitted pumps which automatically turns on when the water level in storage tanks drops to a programmed level. It is equally evident in the swiftness with which borehole breakdowns are fixed (mostly) on the same day, unlike the repair of public water systems which often surfer delay arising from administrative bottlenecks.   

[bookmark: _bewyknt76rib]7.4.3   How borehole and well water are accessed
In all the estates people draw the water in two main ways. The first is the use of motorised submersible pumps placed in the borehole or protected (sealed) well to draw water (figure 31a). Alternatively, an external electric pump is fitted to the pipe to draw from some protected wells at the safest depth (figure 31b). The electrical motor of the pump is connected to an electric powered switch mounted in an easily accessible location, and the water outlet opening of the pump is fitted to the riser pipe that feeds the storage tanks. Turning on the switch simultaneously turns the pump on to pull water up into the tanks. The tanks are elevated on steel or concrete support and connected to the house (figure 31a). The pressure of the water delivered into a house is a function of the height of elevation and tank size (1,500 litres to 3000 litres identified) and number of tanks interconnected (2 tanks mostly), and the diameter of the supply pipe, naturally the pressure increases with increase in storage quantity. Using the described setup a house is usually supplied by gravity.  
a
b

Fig. 31 (a) Borehole and storage tanks (b) Protected well and surface pump (Source: researcher)

[bookmark: _srjy70s7ktf9]7.5 	Hybrid sourcing
Apart from the aforementioned sourcing variants, another category of householders exist that source from municipal supply and personal borehole concurrently thereby practising what is referred to as hybridity sourcing, a practice that appears to mimic (at household scale) what Sapkota described as hybrid water supply system (Sapkota et al., 2014).  Such households are located in areas fully served by the FCT Water Board and they originally sourced from municipal supply only, but later procured boreholes as stand-by source to fall back on in the event of water cut or total failure of municipal water supply, as may have been occasion by their past unpleasant experiences of water cut.  Typical cases exist in, but not limited to Garki area 1, Wuse 1, and Wuse 2 (figures 32 a, b & c). This appears to be indicative of people’s declining confidence in municipal water service delivery in Abuja and the country at large. This is evidenced: 
I live in an area that is fully served by the Water Board so we have access to municipal supply but we now have a borehole as a backup because there are times we will not have water for many days, you know, so how can you cope? You have to find a way to get water (Okpara, Interviewee)

Another perspective to hybrid sourcing is the use-based water sourcing. This means a situation where households use water from different sources for different things. In the context of this research it is specifically about water for hydration versus water for other uses. This varies widely with households depending on wealth, and how people perceive the quality of their borehole water or well waters to be drinkable or not. And sometimes a combination of wealth and perceived-water-quality factors played out. For example, regarding wealth, Dr Enehe, a wealthy medical doctor’s household regularly bought bottled water to drink, but other households drank the less costly sachet water commonly called ‘pure water’ in Nigeria. Also some others alternate bottled water with filtered or boiled-and- filtered borehole water; this varies widely with households. Cases are not where, for example the water sourced for laundering was different from the water for cooking or body washing. This played out in the past in most households in NCCE estate during critical water shortage periods before the introduction of boreholes in the state as mentioned by many interviewees. 
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Fig. 32 (a, b and c): Communes in Area 1 which are currently served by   municipal supply but self-supply from boreholes are still emerging (Google map street view, 2020 )

Rainwater harvesting is another useful source of water which participants acknowledged but they just could not be bothered to use it because they felt there was no need for that yet. Some participants in NCCE estate had used it in the past when there was serious water scarcity. At the time of interview only one participant used a water butt for car washing in the rainy season to save some stored groundwater. This shows that the majority of the middle class households will likely consider rainwater options only in crucial shortage periods, indicating the strong preference for groundwater, and a level of resistance which intervention actors may be ready to encounter and overcome, in promoting regular rainwater sourcing.
[bookmark: _wuqgaf6r0rfs]7.6 	Brief analytical perspective to the findings
This section draws on the findings in this chapter to discuss which sourcing practice(s) are the most sustainable. According to Waite (2010) when capacity and adequate quality is not compromised in the course of water provisioning such that future generations can benefit from the same provision and services, then sustainability is achieved. In this regard the current water sourcing practices in Abuja have been analysed and it is discovered that groundwater abstraction is not a problem in itself, but the ungoverned exploitation of it is. And as it stands, there is no sustainability as the majority of the population depend on groundwater alone on a daily basis, drawing on aquifers that hold limited water reserves. The most sustainable practice is a hybrid sourcing method that combines groundwater with rainwater harvest or municipal water with rainwater harvest. Already most urban houses collect (or harvest) rainwater by default as most roofs are designed to do but the water is usually funnelled into storm water drain, piping the water into storage will optimise urban rainwater harvest and reduce dependency on groundwater in wet seasons while the government secures the remaining reserved green areas from soil sealing to make provision for recharge. As Waite (2010) posited, promoting waterless cleaning/washing technologies where possible will enhance sustainability.   
There are trends of sourcing practices in the households. The majority of households living in estates without municipal water connection opted to stick to private sourcing even if an opportunity to connect to the municipal supply eventually opened up. Conversely, the majority of participants using municipal water did not indicate sticking to that source, rather they opt to switch to use of borehole whenever possible. This trend suggests that the majority of people assumed the borehole to be a more reliable option over which they can exercise control. But considering the hidden nature of groundwater and the heavy burden on the aquifers, their assumption that groundwater will always be there to tap is dangerous because depletion and eventually borehole dryness can result. 
One factor influencing this trend is that groundwater in Abuja is  easily tapped with moderate depth boreholes of about 20m to 35m (Akoachere, 2019), making it more affordable than elsewhere like in the southeastern part of Nigeria characterised by deeper, mostly confined aquifers. Another issue is that, for the majority of the participants ownership of a borehole and storage tanks mounted on stanchion is a social status symbol, and it means of freedom from public water supply and the associated rationing and bills (in Nigerian social sense of liberty of use it is more like owning a private car and not having to use the public transport anymore).   
Regarding which sourcing practices should be promoted, given the reasons they  are carried out, hybrid water sourcing practices should be encouraged. This is because they reduce, if not eliminate overdependence on groundwater, or the need to switch to borehole use. Hybrid water sourcing could come in a number of combinations: municipal water-rainwater or groundwater-rainwater or municipal water-groundwater or a combination of all three sources in a household, which could easily be adopted by those combining municipal water and boreholes. 
In terms of who engages the most with water in a household, it is the female participants, for the reason that they do most of the house chores, either as household (family) members or domestic staff which potentially should make them the prime target to be considered in water saving intervention programmes. Should hybrid sourcing practices be promoted, the desirable impact on the female practitioner is that sufficient water will most likely be available which saves them the mental and physical stress of having to think of as well as looking for water. On the contrary, promoting only one sourcing practice could lead to the undesirable impact of having to suffer to look around for water when the one source fails.

Reflecting on interventions, windows of opportunity exist to intervene and influence positive changes. Which opportunities exist and which changes could be made? Collaborative efforts are possible between the government, NGOs, academics, private water providers, housing estate providers and literate local community leaders in various political wards in the study area. Such a forum provides an opportunity for in-depth discussion of contextual water issues that will make for better understanding of the context and available opportunities for change.  A potential area of change is people’s orientation towards water-quality-based water use, which requires encouraging easy access to dual or triple sources. If that orientation change is eventually achieved, advocacy for water reuse can be introduced much later; and target groups for dialogue could be among the urban middle class or the urban poor and less educated.  

[bookmark: _sadnicorejfo]7.7 	Chapter Conclusion 
This chapter explored the various sourcing practices namely municipal water sourcing, private water sourcing and lastly hybrid water sourcing. It also elucidated the reasons householders choose their preferred water sources. Proponents of municipal water believe it is cheaper and less stressful and they enjoy the pressure. Tension still exists between their opinions and the opinions of those who opt for self-supply as they also claim it is a cheaper option but the majority of the participants opted for boreholes. One key reason advanced by proponents of self-supply option is total absence of municipal water supply in their estates, giving rise to the need for free access to, and total control of their water sources, not minding the huge initial cost of procurement. The concern for water quality is advanced as another reason that self-supply is preferred. However, evidence exists suggesting neither the municipal nor borehole/well water is free from contaminants. While the municipal water is queried for its poor treatment due to poor funding and possible post-treatment exposure to contaminants as it runs through ageing and leaking pipes (Balogun, et al., 2017, 1; Enang, et al, 2016, 2), the boreholes equally stand the risk of contamination from septic effluents and leachates from nearby landfills and refuse dump sites. Therefore, no sourcing practice is challenge free, and as the demand for water continues to rise, people will find any possible means including the practice of hybridised sourcing to keep the taps in their houses running. People do not use different sources for different household works except in times of serious scarcity but many households source drinking water from bottled or sachet water sellers for quality reasons as their borehole waters were raw and untreated.  It is then vital to understand how people’s water sourcing practices drive consumption in the enactment of other practices which will be discussed in the next section.  




[bookmark: _an38fajjmc6n]CHAPTER EIGHT: BODY WASHING AND TOILET PRACTICES 
[bookmark: _qvqngyoxa3sd]8.1 	Introduction
This chapter discusses the body washing practices of the people to understand how people engage with water in the bathroom (bathroom is generic for the space used for either bathing or showering or both combined, and toilet facilities) for different forms of body cleaning or washing, and why they do so in certain ways, and how they perceive their activities to influence consumption. Based on the materials and end-use facilities employed in enactment, the two broad   variants of body washing practices were identified in households and are discussed in the chapter are bathing and showering. Different from the meaning in the western countries, Bathing (as participants called it) in this study refers to any form of body washing done without the use of shower as a facility, while body washing under shower facility is henceforth referred to as showering. The chapter also elucidates toilet practices to fathom how toilet use is carried out and the factors that drive its use in certain ways. As earlier mentioned this is aimed at uncovering the hidden intangible and often overlooked ‘doings’  (Shove, 2003) in the bathrooms and toilets that impact on water demand. The chapter is important in this thesis because it addresses two practices that consume a high quantity of water and which are carried out on a daily basis . In the previous chapter it was argued that water sourcing practices are influencing other practices, so this chapter reveals how that happens regarding body washing   and toilet practices. By doing so, it reveals  how the problematic water governance context is remotely extending its influence on these practices to shape water demand. By exploring these practices this chapter contributes to addressing research questions 1 concerning the influence of organisational activities on water sourcing and demand in households and whether the organisations are working together or not to solve the prevailing water problems, and question 2 which seek to find out the practices that exist in the the middle class household and the factors driving the practices; it also addresses the related objectives highlighted in chapter 4.  



[bookmark: _qo7nnjo1pn50]8.2 	Body washing   practices
What do people do to satisfy their quest for hygiene, and why do they engage with water in certain ways and would not or resist to do in other ways.  And do they know or bother to know the quantity of water used to satisfy their bodily desires? The data and information drawn from the interviews will throw light on these questions and attempt to provide answers to address the first and second parts of research question two.  
The responses of people to the question of how they engage with water to take care of their bodies are discussed here to expose what Spurling and others refer to as the intangible doings (Spurling et al., 2013) that shape water use and consequently, demand. The responses of all 40 interviewees presented mixed descriptive characteristics of how body washing  is done to achieve the desired hygiene. To do this the chapter discussed participants’ experiences of past body washing   tradition and what the current normal practice is in most households in order to identify the variants of contemporary body washing   practices that have emerged, as well as providing the reasons people prefer certain variants. The chapter discussed how modern schedules have influenced body washing practices/variants and identified some outlier practices and why they occur, and other factors driving consumption in contemporary body washing  practices. Regarding toilet practices, the chapter explored the past practices and the modern practice to understand what has changed and which ‘doings’ people perceive are driving water consumption in toilet use.  
[bookmark: _zarzto3qmxr]
[bookmark: _6yr5i2huz55t]8.2.1	Traditional body washing practices
Regarding this issue, only the elderly (about 60 and older) who had rural tradition experiences in their growing up ages contributed effectively. Responses reveal a similarity in the culture of body washing practices in terms of the daily schedules that necessitated body care, the sequence in which the practices were carried out, the materials used by practitioners, and the variants that existed. 
Responses reveal that body washing practices in the traditional Nigerian setting was first of all determined by the day’s scheduled activities and availability of water or lack of it. There were similar responses. A synthesis of their individual stories show that the key daily activities were going to a farm, or to a market or to any other social or community functions and each of these required the use of water differently. Regarding attending to a farm the sequence is: early wake at dawn before sunrise to wash face with a small bowl of water just to clear the eyes of discharges or rheum. This is followed by oral care which involved the use regular chewing-stick or the herbal alternative (called Miswak in Dahiya et al.’s (2012) work) with the use of little or no water for mouth rinsing, and it was the acceptable norm them, or they rinsed the mouth with a little water while rubbing teeth and tongue with fingers to freshen up the mouth. Only two forms of body cleaning were known: i.e. partial body cleaning (washing face, arms and feet) and full body washing (wash from head to toe with or without soap – soap was not cheap and common then). Normally there was no bathing or any other form of body cleaning before engaging in farm work. Farmers do full body wash in any nearby open water body (e.g. a stream, a river, etc.) on their way back home after the day’s work, or fetch a little water from household water storage in a bathing container to wash up in the household bathing space. Before going to the market or social function in the morning, the same mouth and face washing procedure described above happened. In addition as per body cleaning, it was not a social expectation, but when the practitioner chooses to, they washed the arms (up to shoulder and armpit areas to freshen up) and feet with a little bowl or two of water. Additionally people could do partial body cleaning up or do full body washing after carrying out dirty domestic activities. According to Dr Audul (interviewee): 
Water use was limited; people did not just use water just because they felt like using it, maybe to bathe and cool off for example during hot weather, no, people gathered under nice trees in their yard or neighbourhood to cool off with fresh air.  
The interviewees’ experiences above show that limited access to water in homes was a major factor that shaped hygiene practices norms. Even in a riparian community where proximity to water would have made a difference in terms of the quantity use for body washing, there is still not very abundant water in the household because it takes a lot of physical efforts to store a huge quantity of water at home, so people could only wash with abundant water by bathing in the rivers or streams, but bathing at home still required being thrifty with water. Like in the case of Mr Handdy (interviewee) proximity to streams and rivers could make a difference in frequency of body washing and the quantity of water used but not in the house.  I come from a village with an abundant river and stream system. We played around with water only by bathing frequently in streams, and all of that.
This shows that in a traditional setting limited water use for body washing is common in households even in a riparian community. This is because in spite of the rivers/streams the fact remains that not so much water is available to play around within the household that is the more reason people bathed in the rivers/streams outside the household.
In terms of household bathroom space, it was just a simple enclosure with an entrance, it could be roofed or without roof and no water pipe or water storage was provided. So water collected from rain harvest or a stream or a community or family well was used frugally, and users manually carried water in any a container in to the outdoors bathing space for use, in terms of water use and frequency of body cleaning in those days children bathed in the rains, to save stored family water and they can go a few days without bathing, as normal lifestyle. This practice is still prevalent in Nigerian and African villages today. 
Regarding the quality of water used and the way users in a traditional setting perceive quality, there are variations depending on the sources of water available and the hydrological setting of a place. Most participants from drier Northern Nigeria had more experiences using well waters which they largely considered safe for mouth washing, and consequently body washing or cleaning, for drinking the choice to purify varies with households, and those who purify said they boiled and/or filtered. But generally they worry about pathogens that were there but lack of alternative sources meant living with the odds. Other participants from a riparian community perceived flowing rivers that appeared clean as safe for oral care and even drinking
When we were growing up we drank stream water stored in local storage pots in our parents rooms we were very healthy still, in fact we had no inclination to think or worry about quality or pathogens because the water appeared clean that’s what our ancestors and parents drank and they have longevity and no case of water related epidemic reported (Dr Audul, elderly interviewee).
The key lesson from all the narratives in this section is that the traditional setting still remains a more water saving setting due to the materiality and meaning driving the body washing practices in that context. This is further elaborated in the detailed analysis in chapter 12
[bookmark: _vjxpvn3cibu5]8.2.2	Contemporary body washing practices
Currently, for most people the sequence of morning activities is still similar to the traditional practice, Usually, oral care precedes body cleaning, and the culture of face washing and mouth brushing (going together) still prevails. Participants just wash face and brush mouth to wake up properly or return to full alertness and to avoid mouth odours and clean eyes mucus, and this could be done but not necessarily following it up with body washing immediately, especially when they were not ready to do body washing just yet, something similar to the farmers’ scenario in the preceding section. On other occasions participants do full body washing immediately after oral care especially when going out for work. 
What has been changed or retained from the past practice? The way of doing and the materiality around the practices of mouth washing and body washing practices has evolved. Current oral care practices demonstrate a combination of old and new practices as captured in the three quotes below.
When I wake up in the morning the first thing I do is brush my mouth to smell fresh. I put toothpaste to brush and brush my mouth. So I just brush directly into the wash-hand sink and run the tap while brushing, so what I do is collect water by hand to rinse my mouth, but when the tap is not running I use a cup or two of water. After brushing, I will take my bath and go to my office, which is the daily routine on weekdays (Mr Ude, interviewee). 
I always brush my mouth first thing in the morning before I even start talking to people or do any other thing. What I do always is to fetch water into a cup or any similar container from the tap and use the water to rinse my mouth intermittently as I brush into the sink (Mr Kandi interviewee, NCCE estate). 
Well, when I want to brush my mouth I do it first thing in the morning and what I do is fetch water from my well into my bathing bucket, it is that same water I want to use for bathing I will collect from to brush my mouth while I am already in the bathtub set to bathe. I collect the water from the bucket with my hand or use a small cup to fetch and do my brushing (Dr Ugwu, interviewee NCCE estate).
Regarding the ‘how’, the three participants in the comments above did the same practices in the same sequence and time of day but differently with varying implications for water consumption. Mr Ude leaves the tap open throughout brushing time, Mr Kandi just fetches two cups from the tap while Dr Ugwu scoops water with hands from bathing water to brush before commencing body washing. Mr Ude’s method is driven by the modernisation in household access to water. Mr Kandi has access to in-house tap water but retained the practice common in the traditional setting. Dr Ugwu draws water from his well with a bucket as he has no store water reticulation to his house – hence he had no access to tap water; but that would not have stopped him from using a cup as Mr Kanddi did, but he scooped with a hand instead, making his case unusual. The study shows that of the 44 participants Mr Kandi and a couple other participants used a cup or two but the rest of the participants used Mr Ude’s method which signifies a strong inclination to tap running in households, with significant negative implication for consumption. 
In terms of how water is engaged in contemporary time for body care, practitioners did full body wash as a usual practice rather than just partial washing. Apart from just washing the face, for all interviewees body washing is usually done fully by scrubbing the body with a wet and soapy sponge from head to toe and rinsing with as much water as possible until all soap elements are eliminated. This is a departure from the old ways which involved reduced use of water. Much more water is used now than they did use during their traditional experiences. All elderly participants with old experiences have embraced the new ways of using water in very significant ways. 
In terms of the materiality and meaning around practices there is a great departure from the traditional past. The simple bathing spaces of the past are replaced with modern bathrooms in their homes. The water consumed direct in-doors access to water had raised water consumption, participants asserted. The changing modernisation in public bathing space has further subtly influenced many participants. Many interviewed were high ranked officers in public and private organisations who have had significant experience of evolving body washing and body treatment technologies when (on holidays or official trips) they lodged in modern hotels with sophisticated bathroom technologies and had experienced the pleasure derivable from the new normal. So their perception and orientations changed, consequently the body washing practices are now very water demanding. 
When I use five star hotels and places like that I enjoyed Jacuzzi baths and power showers so why can I have such in my house (Mr Elamini) 
The younger adult participants who had no link to a traditional past grew up with the new water use practices and see normal the current use of large quantities of water for body washing practices. The implication of this is that the new generation of water users may struggle to adopt thrifty water use life when some sort of water saving intervention is introduced. This is reflected in the responses of these young adult interviewees. 
I can’t do without bathing with quantity of water I am comfortable with, and I must bath daily, what is point have so much water and you don’t enjoy the way you want it?(Mrs Yasa).
Overall, evolving bathroom technologies and other end-use facilities (Jonathan, 2017), availability of constant water supply, direct in-doors water access and changing lifestyles represent a significant shift from the past in the ways of enactment as well as the quantity of water used for body washing practices.  

[bookmark: _miusqxz8bbxd]8.2.3	Variants of contemporary body washing practices
This section explored the different ways body washing practices are carried (variants). It identified the various materials used to carry them out, how people perceived and the implications of the variants for water consumption. Then it highlighted for each variant what has changed or remained from the past traditional practices and what that tells us. 
As mentioned in the introductions, based on the technologies/materials with which they are carried out, the 2 main variants that were identified are bathing and showering. Bathing is done in two ways. The first and the most prevalent one is bathing with a bucket and a bailer or scooping bowl also referred to as ‘bucket bathing’. The second way bathing is done is by using the bathtub directly without a bucket or bailer. Showering on the other hand is the conventional western-style showering which sprinkles a stream of water on a user.
Regarding bucket bathing, all household members indicated that they engaged with bucket bathing regularly. The method involves drawing water into a bucket (mostly 15 to 20 litre volume) from a tap in a bathtub or from an outdoors tap or from a well for use in a bathroom (figure 33). The bathing process as described by the participants is captured in the response of the interviewees below:
Okay, this is how I do my bathing: I get to the bathroom, open the tap, run water into my bathing bucket and fill it up. I think it’s about 20 litres…When it is filled to my satisfaction I bend down and scoop the water out of the bucket and pour on my body and on my sponge then I rub the soap on the sponge to make a rich foam and scrub my body starting from my head, and I will be wetting my body intermittently. When I feel satisfied with the scrubbing, I will rinse off the foam from head to my feet, that’s how I bathe (Kandi, interviewee).
The bathing process description above is similar across the interviewees. Bucket bathing is one method that was carried over from the traditional setting into the modern bathroom of the middle class household. The difference in contemporary practice is that there is direct access to a constantly running tap either from municipal supply or a large storage tank into a bucket, a provision which in this case creates opportunity to use more water than a practitioner did with limited water from a traditional storage pot. That notwithstanding, when compared with the use of bathtub or shower, the bucket still creates opportunity for a user to use less water quantity to achieve cleanliness and hygiene if they wanted because as users experiences and responses showed that they have better control of the quantity of water scooped out to the sponge and specific parts of the body during washing.  

Fig.33. Common types of buckets and bailer in bathtub for bucket bathing as found in different households (source: researcher)
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The use of a bathtub for body wash without a bucket or bailer was explored. Bathtubs are in almost every house, in fact, residents of NCCE testified that all the houses have uniform design and as such all bathrooms and toilets were furnished uniformly, hence the common availability of bathtubs. This practice requires filling the bathtub with water such that the user does body washing using shower gel in the water or any kind of soap with sponge. Bathing in this facility is referred to as leisure bathing in this study and it is so called because all the respondents that used it indicated they did mostly for relaxation - while they washed in a relaxed mood or disposition.   Most participants considered it time-wasting, however, and they feel unhygienic sitting in the more-or-less waste water from body wash or something of that sort. 
I use the bathtub for body washing mostly on weekends when I am less busy. I usually fill the bath up with enough water that I can sit inside and wash my body, I do that to relax my body, even sometime when I come back from work (Mrs Halima-Bada interviewee).  
I don’t do relaxation bathing in the bathtub in my house. It takes time to fill it with water, that means it takes a lot of water, I personally, I am conscious of water wastage, we spend money to pump the water. Moreover it is a bit unhygienic to sit down in the dirty water and the bathtub may not be clean enough. I can do that in a five star hotel’s Jacuzzi because the technology is a bit different (Mr Al-Amini).
Out of 44 interviewees, 4 identify with this variant and only 1 confirmed regular engagement but the other interviewees did occasionally. Although people perceive that the method demands a lot of water, the extent to which it contributes to overall consumption requires sufficient statistical data to confirm.  Showering is the second variant of body washing practices and it is used by just a few. Three (male) interviewees asserted their regular use of shower for body washing, a practice hereafter referred to as ‘Showering’. Interview responses reveal that the process of using a sponge and soap for body scrubbing is the same as in the case of bucket bathing except that in showering the water is applied with shower head instead of a bowl. During body scrubbing most people turned the shower off intermittently to apply sponge and soap. But most of the water use takes place during body rinsing; this is because even after soap elements are rinsed off, most people continue to run the shower for longer to enjoy body cooling off with cool water in warm weather or warming up with warm water during harmattan. Two categories of shower facilities were found in households, the first is the stationary/flexible (hybrid) type (figure 34a) mostly found mounted over a shower tray or tile floor with water drain. The second is the flexible type (figure 34b). Although responses show that showering is a pleasurable method of body wash preferred by the majority of interviewees, it is practised regularly by just a few. The few are Mr Amusikin, Dr Obina, and Mr Manza. A bit of information about these people could tell why they were different. Mr Amusikin had lived in some European countries for a long time, in the last decade before the interview he and the family lived in London, and Dr Obinna had been a medical doctor in Belfast for a significant part of his life These two were wealthy and their responses showed they had been influenced by their lifestyle in Europe. Amusikin comfortably used shower without having to use a pump to boost the pressure in the water pipeline because he received municipal water supply which often comes with enough pressure. Mr Obinna as well as his wealthy neighbour Mr Manza (a cyber-intelligence and security expert who has got much exposure to western life through his profession) each used groundwater from a borehole and each of them boosted their water pressure with  a pressure pump to enable them to enjoy a sort of power shower. An observable pattern with all three is wealth and exposure to western lifestyle. 
b
a

Fig. 34 (a): Hybrid shower facility (b) Flexible pipe shower facility (source: researcher)

[bookmark: _15pkp5xml291]8.2.4 	Frequency of body washing practices 
The frequency of body washing is high, whether it is with bucket bathing or showering. One key factor linked to body washing frequency in this study is the particularly warm and sometimes hot and dusty weather in Abuja which resonated with the earlier finding elsewhere (Parker & Wilby, 2013; Tinker et al., 2005). The hot periods in Abuja and across Nigeria are the months of February, March and April, when average temperature reaches over 30 degrees centigrade in several places (World Meteorological Organisation, 2019). In the cool periods in late November, December and January, morning hours and evening are usually cooler but the daytime is still hot, therefore, most people retained their twice-a-day body washing routine (sometimes with hot bathing or showering). Every interviewee bathed at least twice in a day in hot season and some do up to three times in a day (i.e. one or two full bathing and one quick bathing or showering in between). This number of bathing or showering in a day and daily take a very huge quantity of water given that the majority draw from personal boreholes. It shows that if it has to do with peoples’ comfort and convenience they will go all the way not minding the quantity of water which is a concern for overall water demand. Mostly those involved with high frequency engagement are domestic staff, full-time housewives, the retired or workers on holiday/break). Although the majority of people do high-frequency body washing, however, two participants Dr Ugwu and Mrs Joy Jius are different. Dr Ugwu did once in a day bathing when others did it twice or more. When asked why he was different, he said he does not just bathe because he just felt like it but because he knew he was dirty; to him feeling warm or hot does not necessarily require him bathing or showering. He stays under a shade to receive fresh air or cool off in other ways. And according to Mrs Joy Jius, she would rather do flannel washing and go to bed sometimes instead of bathing as most people do. Comparing the current scenario with the traditional past, there is a significant increase in the frequency of body washing among the majority of people. 
[bookmark: _7sozl7307r7m]
[bookmark: _wr4oew8y5doe]8.2.5	Impacts of modernity on body washing practices
In this study modernity is found to have affected body washing practices in different ways To the majority of participants their office-going daily routine is a major determinant of body washing practices. 
I will take my bath and dress up for work, and I do that every morning. When I return from work I will still bathe before bed time that is at least 2 times in a day, every day. 
To the interviewees, there is a close link between office-going schedule and corporate expectation and norms as well as social forces and expectation about how they should appear in work places and that is true. To them, not bathing or showering before going to work is odd because of the potential to start smelling in the course of work. The modern lifestyle of having to go to a public workplace has become for the majority of people a main reason for frequent body washing (Shove, 2003). But in the traditional setting it was normal to not bathe and appear in public spaces. The new social expectation that people should smell nice and the sensitivity of people to body odour is the major influence   
To a participant, another way modernity has influenced body washing is through air conditioning. This is relevant because cooling down ambient temperature reduces the chances of sweating and consequently the ‘itchy’ need to have a body wash.     
When I run my air-conditioning at night I often wake up in the morning fresh without sweat, so I would just brush my mouth, wash my face and dress up for work. I also use my air conditioned car on my way to the office and work in a clean air-conditioned office so I still feel fresh in the office, and when I am back from the office I just shower before going to bed. (Amusikin, Interviewee - MSS estate).
The use of air conditioning (whether it is for cooling or warming) influences the body signals for bathing or showering (just like cooling off under a tree on warm days in the traditional setting), although the difference now is that it comes with implications for energy consumption. So it is left for the user to trade-off between water consumption and energy use. If energy provisioning can become very cheap or affordable, it could help to generate more cooling in homes, especially in a relatively warm city like Abuja there is a potential to reduce the frequency of bathing. But as it stands, given the poor state of public electricity supply in Nigeria, and the high cost of generating personal household electricity in the country, most households will continue to depend on water to enjoy the comfort it provides.
[bookmark: _1wf5yqb5r5dn]
[bookmark: _n761zqp90w5i]8.2.6	 Reasons that people do body washing 
Apart from the reason of weather which was strongly linked with bathing and showering frequency as highlighted above, there are other reasons which participants all advanced. One is to wash off dirt arising from dust and/ or sweat that accumulate on the often exposed parts of the body such as the head, face, arms, neck, and other parts such as the armpit, and the often hidden (more or less private) but sweaty parts such the groin and anal areas which may be or appear dirty but not necessarily smelly per se but feel unclean due to sweat accumulation. In this case people focus on cleanliness and comfort; keeping clean is also perceived to keep pathogens off, which suggests that they do it for hygiene purposes too (Strengers, 2011; Shove, 2003:23). It thus provides the reason for more than one body wash episode in a day sometimes. Apart from comfort, the majority of the interviewees particularly stressed elimination and/or avoidance of body odour as key reasons for bathing. In this case, much more than personal comfort, social acceptability is the key motivation, so they do body washing to gain confidence for social interaction devoid of any feeling of offensive body smell to avoid discrimination as body odour is viewed as socially unwelcomed (Shove, 2003:88). What appear tricky, and common to most of the interviewees is the experience of Mrs Vik-Smart (an interviewee) when asked: 
The problem about this issue is, you see , I can’t really say why, but I feel that I will smell if didn’t bathe before going to work, even if I bathed the previous night, it’s just that feeling I need to be confident out there
This is a common but serious problem, i.e. people maintaining a high frequency body washing routine based on the ‘feelings’ that someone out there may ‘feel’ or ‘think’ that they smell bad, maybe because they had smelled someone in the past. But when Vick-Smart was asked whether she had ever gone out to a public space without bathing and anyone had ever drawn her attention to her body odour her answer (similar to all other interviewees) was: 
Truly I had gone out on some occasions impromptu without washing up but no one had ever mentioned a thing like that even when I knew I was not in a clean state.
Other reasons advanced by interviewees for showering or bathing include waking up to get alert, and active for the day and for others it is a routine their bodies have adapted to and not necessarily that they felt dirty. A particular interviewee (Mr Handdy) pointed out he washes his body regularly to protect their clothes from smear and offensive odour on a garment after first use of it. 
		
[bookmark: _pw5w8sqm3jib]8.2.7	Reasons people use certain variants
People were asked if and why people use certain variants of body washing.  Responses reveal very divergent perception and reasons. Regarding showering, just three interviewees regularly shower, and as mentioned earlier, all three use this variant because they have the pressure they felt they needed to make showering convenient and comfortable. The rest of the interviewees have showers in their home but they are rarely used because they rely completely on boreholes and the water-filled storage tanks do not exert enough and sustained pressure in the in-doors plumbing lines for comfortable showering. To the majority of the interviewees, they will choose showering elsewhere, maybe in a hotel or somewhere that the shower will work well with strong and sustained pressure which provides the comfort, pleasure and convenience derivable from a good power shower. But considering the current situation in their homes it is preferable to use the bucket. The water pressure factor explains why Mr Amusikin and Mr Magajia (who source from municipal supply), and Dr Obinna and Mr Mangzhal (who own their individual boreholes and pressure pumps) are the regular users of showers in the NCCE estate.   
An interviewee (Mr Obidi) in MSS estate sourced from the municipal supply, enjoys excellent pressure to run the showers but the entire household uses buckets in the shower room instead (figure 35). The interviewee bought the exquisite multiple bedroom duplex with modern water end-use facilities including the showers already fixed. But they later realised that the use of shower was uneconomical to the family after they switched to the buckets. The head of household has this to say:
I know we have good water pressure here but I don’t prefer the shower because I have a different perspective to shower. I have been in the water business. See, water is costly so I believe the use of showers will disconnect me from understanding and regulating the consumption of the household. Although there is a metre to read our consumption, every bathroom here has a bucket for bathing; with the bucket of known volume, I can estimate our consumption and budget for the bills. If you leave the shower running you will not know when you will exceed your budget, and you must pay (Mr Obidi). 
a
b

Fig. 35: Bathroom Items in Obidi’s house (a): One of the buckets used (b): one of the Showers (source: researcher) 
Mr Obidi preferred the bucket because of the water price. This response signifies cautious water use. What is unknown is whether this will change to a more water consuming household if the family gets richer or when water tariff reduces significantly or when all children are grown up and left the household. This price factor in this study is a major determinant in making a choice of practices to engage; so how people have responded to it to shape practices is analysed in chapters 12 and 13.   
Cases exist of interviewees that are conditionally selective of their variants of body wash.  An interviewee (Abeleg-Joyce) preferred the bucket when she wanted to do thorough bathing to clean up and especially when using hot water. Other interviewees shared the same position as Abelg-Joyce) but they further explained that bucket washing the convenience of mixing hot and cold water, and the ease with which adequate quantity of water can be applied to the desired parts of the body at the commencement of the bathing session, and the assurance that the desired quantity of water will be available throughout the period of the bathing. 
In summary, the responses above reveal four variants of body washing practices namely the bucket bathing, leisure bathing, and religious/ritual washing/bathing, and showering. Bucket bathing is the most dominant among the people, even though the use of shower is preferred by over half of the population but even those who prefer the shower still use the buckets because most households depend on their boreholes and stored water which provides insufficient pressure under gravity for satisfactory showering. Leisure bathing is the least preferred as it is perceived to be time consuming, wasteful, unhygienic and slippery/risky. 
[bookmark: _ylsyvrkk8me7]
[bookmark: _wq2og3wtqt6m]8.2.8	Factors driving consumption on body washing practices
Collectively, there are a number of things people do in the course of body wash that could lead to more or reduced water use. People were asked to point out what those ‘doings’ could be. One factor identified is body care products. Soaps produce foam easily in soft water while the reverse is the case in hard water (Water-Right-Group, 2016). Abuja surface water and groundwater are known to be soft at least the crystalline aquifer provides assurance of soft groundwater, meaning soaps will foam with rich lather. 
I believe that the type of soap matters a lot in terms of water consumption. There was a time I was using a particular soap that foams a lot. Actually I like soaps that foams because it gives me the good feeling of cleanliness. But the only problem is that it makes me use more water. I used a lot to rinse the sponge, rinse my body, and more water to rinse off the bathtub and the wall to keep the place clean for the next user. That will take almost forty litres. So you can imagine how much water it will take per bathing session if I use a lot of that soap as I bathe on a daily basis (Mr Gadza).
I like my body squeaky clean so I always have problems achieving that when I use body-wash liquids or shower gels. Even after a proper wash and rinsing my body still feels slippery and I will have to keep pouring extra water and scrubbing with my hand to eliminate the slippery feeling, sometimes to no avail (Abeleg-Joyce).
The above responses reveal two things. For Mr Gad, the perception of cleanliness is related to how much foam the soap produces which means it is really about his feeling of cleanliness but the question still remains: does soap foaming always mean cleanliness or the skill required for clean washing? Another thing is the act of rinsing off foam splashes to keep the space clean for the next user means having to use extra water. For Joyce, repeated body rinsing to be squeaky clean meant using more water, but depending on skin type and gel type the outcome will be different on another skin without repeat rinsing. Mr Manza replied to this as follows: 
I like the shower gels, I don’t notice whether it leaves any slippery stuff on skin but I like the fragrance and feeling it leaves behind after rinsing.
Other factors were raised which influence the frequency of bathing and by implication increased consumption; and they include warm or hot weather and dusty environment. To all the interviewees, a combination of sweat and dust in the dry season as well as the warm and humid weather in the wet season contribute significantly to layers of sticky dirt forming on the skin, the discomforting feeling influenced the bathing and showering frequency for each day such that even those that usually bathed once in a day attested to bathing twice or more, as evidenced in the following comments:                                              
I must bathe 2 times a day, i.e. morning before going out and evening after work. A routine developed during my school days. Again when the weather is hot I bathe up to three times in the day (Japaria, interviewee).                            
All forty interviewees except two agreed that unrestricted abstraction and daily access to any desired quantity of water has not only increased their bathing and showering frequency but the quantity used. They contrasted the current frequency of body washing and the quantity used with what obtained when they relied on Jerry-cans of water supplied by vendors, a claim supported by Critchley and Phipps who maintained that constant supply of water in a manner that disconnects the user from the source encourages wastage (Critchley & Phipps, 2007). However, to some water users, it is not seen as a waste but a way of satisfying their bodily needs.     
I grew up used to tap water from public utilities which made water available all the time. As I got married I found myself in a water scarce environment so had to learn to be frugal with water. Since there is no municipal water and the water scarcity was severe we were forced to dig a deep well. Now we source from the well, at least since then the scarcity has stopped. As long as we have water available I can do body wash or shower up to 3 or 4 times now if I like. It’s not like in the past when we share small water in buckets and manage to bathe (Mrs Handdy). 		                        
Gender is another reason mentioned and claimed to affect consumption. Although not all women presented a willing disposition to talk about this, a few female interviewees that responded believe they use more water than me because they perceive that they are a bit more concerned with their body washing and body neatness . Particular reference was made to the extra water demand for washing by women because of their physiology, especially during their menstrual period. It is not clear if the claimed extra water demand really makes a significant difference, though. Some interviewee commented as follows:
I think that the female adults will consume more than the male because the female uses extra water to wash her private parts to wash off body discharge and avoid odour. Also, some male can skip bathing on some occasions but as a female I would feel uncomfortable, I can't do that (Mrs Fatti-Elamini).
As a lady I can’t do without daily body bathing you understand... and I mean very good wash too (Miss Doriss).
 
Regarding the role of faith in household water use, only interviewees of Islamic faith attested to engaging with water for religious washing and ritual bathing. Three households comprising fifteen members attest to practising this in the NCCE estate. Interviewees of the Islamic faith were available for interview in the Customs Estate and MSS as efforts to secure willing participants were fruitless. However, given that bathing is a vital and in some way mandatory Islamic faith practice (Burton, 1988, 1) and based on the assumption that other Muslim participants that would have been interviewed may not have presented contrasting perspectives, it is therefore taken that the responses from the three household in NCCE estate could be considered sufficient for reference, given Saunders and Townsend’s (2016) recommended number of participants in a qualitative research. According to responses, irrespective of the type of ablution, thrifty use of water is recommended by the Quran for both male and female genders (Katz, 2004), so it is not a major water consuming practice except an individual decided to use a lot of water due to personal way of using water 
As a Muslim my religion mandates me to perform ablution before prayers and other rituals, and because I pray 5 times in a day I use water to perform the ablution as mandated by my faith. What I do is basically wash the essential parts of the body like my hands, legs and feet, and my nostrils, and head. Practically, this should not take much water, like five litres. But after my menstrual period I do full body wash which is the full ablution so that I can be ritually clean to perform religious duties (Mrs Al-Amini, interviewee).
Although adherents of the Christian faith use water for some forms of ritual (e.g. water baptism, and other ritual washing) (Douglas, 1966), no interviewee of the Christian faith attested to practising any form of ritual washing done in a household.  Consequently, no further questions on this issue were advanced. 
[bookmark: _7jew9xs9awn7]
[bookmark: _k7r4s2ppo10m]8.3	Brief analytical perspective to the findings on body washing
This section draws on the findings in this chapter to discuss which variant of body washing practice(s) are the most sustainable. Recalling Waite’s (2010) explanation, sustainability means maintaining adequate quality and capacity for safe use in and by future generations. Against this background the current body washing practices in Abuja have been briefly analysed and it is discovered that the method engaged in bathing is not a problem in itself, but the quantity of water used. The private sourcing from the borehole encourages the use of a bucket for body washing which is in this case more economical than using a shower. The wider use of the bucket as found in the research is a more sustainable way of bathing than showering and filling up the bathtub for bathing as in the western pattern, therefore the use of boreholes helps to reduce water bore body wash. There are trends of body washing practices in the households. The majority of households living in estates without municipal water connection opted to stick to bucket-bathing due to the low pressure delivered by private water sourcing. Only a few affluent people in such estates use the shower with pressure pump support. But given that most people like to shower but don’t due to low in-pipe pressure, there is likelihood more people will do showering as they get richer and buy pumps, suggesting the possibility of changing practices and more consumption in the  
Regarding which body washing practices should be promoted, given why they are carried out, one is bucket bathing because it is practicable in households with municipal supply and private sourcing from boreholes, and it helps users to understand and estimate how much water they consume, unlike in showering that is unknown. And in terms of who engages the most with body washing, although the females in the household claim to engage more because of their physiology, there is no significant difference between the male and the female or between the young adults and the older adults, because they are all affected by the hot and dusty weather. This shows a fairly opposite finding to that of Pullinger et al, (2013) which reported the younger adults engage more with water in the shower or bath room.  
Reflecting on interventions, windows of opportunity exist to intervene and influence positive changes. Collaborative efforts are possible between the government and the soap manufacturers to reduce the foaminess of bathing products. 

[bookmark: _nzayhg9t9unp]8.4 	Toilet practices
Household toilet practice is a sanitary activity involving the use of toilet facility for urine and faecal disposal in the safest possible way to minimise if not eliminate the spread of associated bacteria and other pathogens in the environment. The water required for a single flush in a water-closet toilet (fig 36a) may vary when compared with that of floor-squat toilet (fig36 b), and a number of dry toilets are designed to use no water at all, e.g. dry composting toilet (fig 36c), and dry flush toilet (fig 36d). All these and other innovative toilet designs are aimed at effective sanitation and eventual eradication of open defecation which is especially identified with the rural areas of global south countries. The purpose of this section is to investigate how people use water in toilet practices in order to understand what they do to make it consume more or less water. Although a number of toilet designs exist to save water, the water closet is still the most dominant in use globally.  

THIS FIGURE HAS BEEN REMOVED BY THE AUTHOR FOR COPYRIGHT REASON

Fig. 36:  (a) Water closet flush toilet (b) two types of squat toilets (c) dry composting toilet (d) dry flush waterless toilet (Sources: fig (a) photo from field work (b to d)  (source:  Wikipedia (2020))

[bookmark: _ij9np8r4epaw]8.4.1 People’s perception of toilets use
Although not all interviewees talked about toilet use, the majority of the people said they use the water (WC) closet type. With regards to preference, people prefer the WC type. All interviewees who responded indicated that they only know pit latrines and floor-squat toilets hence their preference is based on comparison with the types they know.  
People were asked to state their reason for preferring the WC design. One reason advanced is that common acceptability in the social domain by people in the middle class.   Another reason for their preference is that it is more hygienic as it uses a sufficient amount of water to flush clean. Some respondents said the WC toilet has been the most durable and stress free to use, moreover, they said just like other estate buildings in the city are completed by developers before interested buyers or tenants come for them, they got the houses already fitted with the WC toilet before the occupied them and they see no reason to change the toilet system to any other.  
In the days of old our people did open defecation, later those who could afford made pit toilets. Civilisation and technology has improved and now we have the WC toilet system. The WC toilet is a more decent and hygienic type of toilet I know and I prefer it to the local pit toilet. Anyway, the WC system is the toilet type I came to meet when I moved into the house and we all like it. It is found in most modern houses and I believe it is generally acceptable to people (Gadza, Interviewee – NCCE estate).  
With regards to how they use the toilets, majority of the interviewees confirmed using their toilets basically for faecal and urine disposal on daily basis and the practice in every home is that toilets are flushed after every use by the individual that used it irrespective of the use to which it was put, even if one just spit a little saliva into the trapped water, because they consider it disgusting and associated with pathogens as evidenced in the responses below. This corroborates the assertion that human instinct helps dissociate them from pathogenic risks (Curtis, 2007). Daily use is as a result of the fact that someone at some point during the day must use the toilet for urination or defecation. Their argument is that no one is comfortable seeing in the toilet the waste from another user. And the question of health implication especially for the women folk also stands as majority of women are conscious of toilet infections that lead to other health issues as captures in the responses below
The toilet is flushed after every use by anyone who uses it except little children who need to be helped. It does not matter what you use it for, whether it is a ‘wee’ or something else, no one leaves anything behind for the next person to come and see. We have to do that to keep the toilet hygienic. That’s how we use it (Jabanini, Interviewee, NCCE estate).
As a woman you for health reasons you have to flush well and ensure it is clean before use don’t want to contact any infection you know (Mrs manza – interviewee)

[bookmark: _otpznxvcxmkl]8.4.2 Peoples’ perception of drivers of water use in the toilets
A key point raised by some respondents that indicates high consumption is multiple flushing per use session. They critiqued the size of the cistern and the design of the S-trap system as the reason for this as stains and faecal pieces are left unflushed after a first flush. A few interviewee also said the type of food eaten determines the type of faeces and they confirmed that when they ate food such as porridge beans which contains lots of leafy vegetables (spinach, etc.) they needed to flush several times to get rid of the pieces of floating leaves and beans particles. This reason also bonds with another reason which is frequent use occasioned by frequent hydration in hot season. And 
One problem I see with my toilet here which causes me to waste water is its inefficiency. The toilet has got a big cistern which is okay; but it does not flush the solid waste completely after one round of flushing. I will need to flush again to remove the leftovers, especially if the waste is a bit strong or the faeces contain floating particles of leaf vegetables or things like that, you know. But my toilet in the office does not have such a problem, you see, with a single flush everything is gone (Mr Akandi).
During the hot season I drink a lot of water when at home, and mostly at weekends when I am at home relaxed, I drink a lot of water, and that means going to the loo several times. That’s how water goes (Dr Enehe).
In households where growing children are present, parents have observed and complained that they take advantage of going to use the toilet in order to play with flushing, and that wastes a lot of water. 
Our toilet is working well but what I can say about water wastage is that we adults may not playfully waste the water per se, but we do sometimes, but children do a lot. They are always flushing even if they don't need to go there. They just go and do a tiny ‘pee’ and flush for the fun of it just because it is easy to flush. That’s why even if we fill that big tank in the morning but by evening the water is gone down and we pump again. Though it’s super that toilets are designed to flush easily, but, yeah that wastage is here with us (Mrs Badamosu).
Although it is not confirmed this happens commonly in most households, it will contribute to wastage, and it could be worse when parents did not notice such child’s play was going on. Considering the implications of this, designing a toilet with external but hidden refill regulator means parents can easily slow down cistern refill so as to discourage multiple flushing in quick successions. 
Many female participants asserted they practise pre-use flushing of toilets when using a shared toilet in an attempt to avoid contact with infectious pathogens, as they maintained that their physiology makes them prone to such infections. Although they agreed that it is a habit that leads to wastage, they believe their health is paramount. It is an important consumption factor, and it is a deliberate trade-off of water for personal health protection, it requires an innovative solution to reduce or stop it.
Co-location of toilet and bathing or showering spaces was also considered to encourage unnecessary use of the toilet. An interviewee commented:
My opinion is that locating the toilet in the same place with the bath or shower will encourage people to use the toilet unnecessarily. The point I want to make is that there are times I want to bathe or shower and I am pressed to pass urine, without thinking twice I go straight to the toilet, have a pee, and get into the bath or shower tray to bath, then I will realise that I would have urinated in the bath or shower tray and it will drain and flush away as I bathed, which would have saved about 10 to 15 litres of water (Olalade, Interviewee – NCCE Estate). 
Olalade’s water saving idea captured in the comment above appears interesting and effective but what is not clear is whether the majority of the people will be willing to undertake that practice.  
[bookmark: _q2m596oi1vcl]
[bookmark: _424csbhaacob]8.5	 Chapter conclusion 
Body washing for hygiene and cleanliness is an ancient practice that has evolved millennia and it still continues. In the context of this research two main ways of body washing namely bathing and showering emerged from the interviews and the variants are daily bathing with a bucket, daily showering, occasional showering, leisure bathing and ritual/religious bathing. Although showering is the most preferred by the interviewees, of necessity, bucket bathing emerged as the dominant practice because it is perceived as the most effective and efficient in the absence of sufficient water pressure from the overhead storage tanks to drive the showers. Leisure bathing is the least practised and ritual body washing referred to as ablution is a subject of Islamic faith left for the practitioners to engage with as prescribed by their faith. Some factors that emerged which are perceived to drive household consumption are: the nature body care products, weather condition, freedom of abstraction, and abundant availability of water. The implications of these factors are strong as they contribute to shaping the overall consumption of both groundwater and surface water where available for use. 
The use of toilets was explored to understand the most preferred type of toilet and the most commonly used, the reason for the preference, how they engage with the toilets and what interviewees do in the toilet room which they perceive to be water wasting. The most preferred and commonly used is the WC type which they believe befits their social status. All the interviewees confirmed using their toilets daily for faecal or urine disposal into isolated waste collection chambers as no central sewer was in place at the time of installation, a design that threatens the integrity of the aquifer and in some cases compromises it via contamination. The practices perceived to waste water during toilet use include multiple flushing, frequent (sometimes) unnecessary usages and pre-use flushing. Interviewees critiqued toilet design, and co-location of toilet and bathroom facilities in the same room as encouraging water wastage. Generally, in all the interviewed households the two practices often take place in the same location and they have the combined capacity to draw significantly on water, and as such they should be targeted for intervention in the future. 















[bookmark: _5i1zituy94cu]CHAPTER NINE: LAUNDRY PRACTICES
[bookmark: _uvh7kf19e1m]9.1	 Introduction
This chapter discusses the laundry practices of the people to understand how people engaged with water in laundering activities. According to a dictionary definition laundry is the process when ‘the dirty clothes and sheets that need to be, are being, or have been washed’ (Cambridge University Dictionary and Thesaurus, 2020). Household laundry practice constitutes all activities in a household that pertain to cleaning of dirty clothes or garments and other textile materials which involve the use of water. For convenience, henceforth, dirty clothes  and other textile materials such as beddings, sheets, blinds, etc. are generically referred to as ‘dirty laundry’; and the words ‘wash’ and ‘washing’ whenever used mean the entire cleaning processes involving the use of soap/detergent and water, as well as rinsing. This chapter aims to explore how interviewees in this study area did their laundry, to ascertain whether there are different ways they wash so as to identify the variants of laundry practices (if any) and whether those variants have changed or remained in the process of time, and identify the factors that drive the choice of variants and the mode of washing, and what the people perceive are precisely the reasons that the practice impact significantly on demand.. The ending part of the chapter presents a brief analysis of the findings which are further elaborated in chapter 12. 
The chapter therefore discusses participants’ experiences of past laundering tradition as well as their current experiences in laundering in order to find out the variants of contemporary laundering practices that have emerged, as well as providing the reasons people prefer certain variants. The chapter discusses how modern schedules have influenced laundry practices/variants and identified some outlier practices observed, exploring why they emerged, and other factors driving consumption in laundry practices. . 

[bookmark: _na842mq2k8hk]9.2 	Household laundering
[bookmark: _2320xsici3c3]9.2.1	Traditional laundry practices
Although people do laundering of garments in their homes as part of their normal lifestyle there is scarcity of reliable literature on the historical evolution of laundering practices in Nigeria. Therefore, to gain some insights into the past, people were asked to talk about how they and/or others did laundering in the past as far back in history as they can remember. Similar to the case of the preceding chapter the elderly (mostly about 60 years or older) interviewees threw some lights based on their experiences and observations in the local communities where they lived and grew up. The idea is to understand the past and compare with the present in order to draw out differences (if any) and the implications for water demand in contemporary times. 
Responses revealed that there are a few differences between the past laundry practices and the present. 
In the past (like the 1960s), our traditional setting was not water driven as it is now. In those days people used their special traditional garments for occasions and important festivals and after use they are sun-dried them air-dried them if they contacted body sweat, and return them to boxes and put camphor in the boxes to keep the clothes smelling fresh the next time they are brought out for use, so washing was occasional and briskly so that the material will not fade over a very long time. Only casual clothes were washed and rinsed in streams. But at home we only used small quantity of water in a basin with small soap and rinsed with just adequate quantity of water from a storage pot or when it is raining we washed with harvested rainwater (Mrs Juma)
The responses show that low frequency washing was an acceptable norm due to limited availability or access to water and soap at home; and garments are treated differently depending on the perceived effect of washing on the quality of the material. Moreover, people developed the skill to do laundry with large quantities of water (when washing in a stream, river, spring, etc.), in the same manner they have the skills to use small quantities of  water to do laundry at home. Consequently, laundering done at home has no significant negative implications for demand. 
Presently, some household laundry practices have changed and certain practices have been retained by many participants which gave rise to the combination of variants discussed below. The variants are identified and the driving factors and the implication for water demand are discussed in the next sections.
[bookmark: _hwkdx6gt0hve]
[bookmark: _2dv1o0uxlu0y]9.2.2	Laundering process
People maintained that laundering as a process is partitioned mainly into washing and rinsing and both steps are perceived as equally vital for achieving the desired cleanliness. And irrespective of the method of washing, interviewees broke down washing into steps which entail: clothes sorting, preparation of soapy water, soaking, and cleaning. These steps are similar to those mentioned in Shove (2003:120). All interviewees concur that irrespective of the variant of laundering, sorting according to colour similarity, fabric size, level of dirt, and so on is the first step to laundering, aimed at protecting the original colours of the clothes. 
I wash by hand using buckets, we have no washing machine. So what I do is that I wash in sets of 3 according to the colour of clothes, like- whites are separated from dark clothes and dark clothes are separated from other multi-coloured ones (Gera  -  Interviewee, NCCE Estate)
How I wash depends on the fabric. I read the instructions on the fabric for a guide. After doing the sorting and putting similar clothes together I will wash according to how each set of clothes will come out well without any problem, yeah. So if I have a set of clothes that need longer soaking before washing I will soak all of them at once for the required duration before I start washing. So in the same way, others will be handled according their needs (Abeleg-Joyce - interviewee)
Preparation of water for washing follows sorting. This is mainly applicable in manual-hand-washing and rinsing and it requires addition of soap or detergent to water and this could be done with either hot water (for melting bar soap or detergent and soaking very dirty clothes to soften the dirt for easy cleaning) or in cool water for the not-very-dirty ones.  According to an interviewee (Joy, NCCE estate) hot washing is done to care for whites and on some occasions for children’s soiled clothes. For Mr Kandi, white underpants are worth washing in hot water. But the majority of households gave no thought to hot treatment of clothes just the same way all the interviewees in households that draw from boreholes attested to not ever having to take note of the quantity of water they consume when washing. This concurs with the assertion from studies elsewhere that laundering is a routine enacted with little or no thinking on the process and resources involved (Jack, 2012:2; Shove, 2003:126).
Only one respondent indicated he boils water to soak his underwear as a usual practice before washing for microbial disinfection – a practice perceived by other respondents as uncommon. Those who wash on their own, as well as house servants that do laundry, confirm they just use detergent or soap in water - they  see soap dosing as what they just do without having to follow dosing instructions.
When I wash I just add soap or detergent to the water which I fetched from the tap and wash that’s just it (Mrs Yasak – Interviewee NCCE estate).
How do I wash? I just soak the clothes for a few minutes, add detergent or use soap and wash (Vivianus – Interviewee, NCCE estate).
Other clothes are washed with normal water by my wife and children, but I do wash my underwear myself. I boil the water, soak the clothes with soap for a while to kill possible pathogens that may have grown on then,  and  then I wash and rinse ( Kandi – interviewee, NCCE estate)

Regarding the quantity of water and soap used in his process, the washer quantifies or estimates the water and soap used every step of the way. So the quantity of water used for washing and rinsing is dependent on the washer’s perception of the appropriate quantity that is where the problem of excessive use of water sets in.  
Soaking according to respondents is believed to soften dirt on clothes to enable ease of cleaning; white colours are often soaked in bleach to enhance or maintain the colour. When bar or tablet soap is used, dirty clothes are not soaked for long before soap is applied; although soaking duration varies depending on individual’s perception of what duration is considered appropriate, and on fabric type (whether fabric ink or dye bleeds or not). For Vivianus (interviewee, NCCE estate) in her response above, soaking duration is just a few minutes for all materials. But for Joy (interviewee), soaking duration is based on the clothes producers instructions on attached labels.  But all respondents agreed that fabrics that bleed are washed immediately after they are dipped in the water.
Regarding hand-washing and rinsing, after soaking comes cleaning which is the physical rubbing, scrubbing, brushing, beating, or any form of manipulation of the soaked wears or sheets to force dirt out of fabric. This is one of the most energy demanding aspects of laundering irrespective of the method of washing used. This step is followed by rinsing. In the opinions of all those interviewed, rinsing involves a single step which is soaking the washed or cleaned clothes into fresh clean water and agitating them with hands briskly in a manner similar to cleaning. Rinsing is for removal of residual dirt and soap foam from dirty laundry. This step is considered very vital in the laundering process because it is perceived to determine the final (post-cleaning) condition of clothes. To all householders, cleaning removes dirt and odour only to a large extent but rinsing completes the process of dirt and odour removal. In any case, what constitutes proper rinsing tends to vary with individuals; while some insist on thorough rinsing until elimination of all soap foam is achieved, others do not mind rinsing once. The responses below attest to this. 
I got some workers to help me wash my clothes but they will not wash satisfactorily; they don’t rinse properly they rinse once and that makes my clothes improperly clean (Halima-Bada - interviewee)  
After washing my clothes I normally rinse once. I don’t bother about rinsing a second time; especially when I wash clothes that run colour or need delicate handling (Enehe – Interviewee Custom Estate)

The next step is rinsing. Based on observations and responses of interviewees, the rinsing process begins with preparing the washed laundry for re-soaking in fresh clean water. This is done by grabbing opposite ends of a piece of clothing and twist continuously until tightly twisted to force excess water and soap foam out, then the twisted clothing is soaked in a basin or bucket of fresh clean water referred to as rinsing water. The same procedure is repeated until all washed items are soaked in rinsing water either altogether or in piecemeal.  According to interviewees’ description, the actual rinsing is done by repeating the same procedure for washing, but this time more gently and lightly in fresh clean water, to eliminate residual dirt and soap foam as much as possible. Each piece of clothing that is perceived well rinsed is removed from rinsing water, squeezed, and twisted to remove excess water before spreading to dry. 
We do manual washing, we use no other means of washing, so we use hands to wash every cloth that is dirty. I Just fetch water from the tap into a bucket or basin, add detergent, allow the detergent to dissolve and you soak clothes in it, then you wash (Mary – Kandi NCCE estate)

[bookmark: _7y0i7yq8y1j6]9.2	 What has changed in contemporary laundering practices from the old?  
Responses revealed that contemporary practices are associated with higher frequency of washing, higher water consumption, modernisation in washing technology, and a change from communal to individualistic laundering as well as an altered social meaning of the physical presentation of clothing in public. All these factors interact together to shape laundering activities with varying implications for water demand. Changes have taken place in response to urbanisation and modernisation which has evolved things such that people who hitherto (about 40 years ago) lived and grew up in traditional Nigerian communities and at best in semi-modern houses, with access to water only from local communal wells and community stream, now dwell in modern western styled estate houses fitted with modern end-use facilities such as power showers, water heaters, dishwashers, washing machines, etc., which are served with municipal water or personal boreholes as discussed in chapter 7. Daily routines have changed from the traditional modest agrarian and commercial community lifestyle which had low expectations regarding fashionable appearance in the public (hence low-frequency laundering), to a new era where people in modern workplaces live a strongly fashion-conscious lifestyle (characterised by high-frequency washing).  
Consequently daily office-going routines have influenced laundry practices. People want to dress presentably in the office every day because it is socially expected they do so. The majority of the interviewees work in clean office environments as government workers and in private offices. Daily office going means having to dress up in clean presentable garments. Does the clean office environment help to reduce delay dirtying the clothes and therefore reduce the frequency of washing? The response of Mr Handy (an interviewee) provides and insight:  
There is a high expectation that we should dress well for the office, and we dress most of the time in traditional clothes, or corporately, you know, so if I sweat too much I can’t wear that clothes back to the office without washing.
The issue here is that it is much more about odour consciousness than physically obvious dirt, suggesting that although they work in clean offices the frequency of clothes washing is still high among the participants. Mr Amusikin’s (interviewee) position regarding air conditioning in the offices could make a difference by reducing or eliminating sweating in the offices, provided energy production is sustainably done. 
[bookmark: _4o4ifxvg1j3]
[bookmark: _inn0v2asjkfj]9.3 	Variants of laundry practices
Consequently three variants of laundering practices are identified based on the material or technology or the means through which laundering is carried out; they are: 
(i) Hand-washed and rinsed                                                                                         
(ii) Machine-washed and rinsed                                                                                     
(iii) Hybridised washing and rinsing                                                                            

[bookmark: _9yerbz56ohrn]9.3.1 	Hand-washed and rinsed          
Hand-washed and rinsed variant is the continuation of the old practice of washing using two containers such that one is used for washing and the other for rinsing and it is still prevalent according to the participants. What is different now is that hand-washing of clothes is mostly done in households and not in streams and is now more of an individualistic practice than a communal affair so there is change in the social aspect of laundry activities in the modern time.
Interviewees were asked to describe how they do their laundering now in modern times; the use of hands for washing and rinsing emerged as the most common variant. Table 7 shows that 17 people wash all laundry with hands only. The situation is one in which the middle class households have embraced a modern lifestyle but retained the traditional method of washing with hands. This situation is similar to the case of body washing practices in which bucket bathing is carried from the old times into the contemporary laundry practices that still use hand washing. The process of washing and rinsing is simple. Washers just add detergent to water and use their hands to agitate the water to dissolve the detergent until foaming is achieved and the clothes are soaked in. Hard fabrics such as thick jeans are scrubbed with a brush in either a basin of soapy water or on a flat surface like a bench or table. Softer clothes are washed by rubbing and squeezing grabbed portions against themselves such that a sort of friction is created; this action is accompanied by intermittently dipping the scrubbed portion into the soapy water which (with the aid of soap chemicals such as surfactants, builders, and enzymes) soften and detach dirt, sweat and dissolve oil from fabric (The American Cleaning Institute (ACI), 2019). This process is repeated around every part of a piece of garment, but special attention is often given to pressure areas such as edges, armpit areas and collar/neck. It is not clear what yardstick should be employed by householders to ascertain the point at which a piece of clothing is considered well washed and due for rinsing as it could be subjective. But as Jack argues it could be influenced by the reason or motivation for which the washing was done  (Jack, 2012), thus if the aim for the washing is achieved then the cloth is judged clean. However, most interviewees perceive that a piece of clothing is considered well washed when what they perceive are obvious dirt and odour around pressure areas are eliminated.
[bookmark: _ru8x56df5nhj]
[bookmark: _5sxvpkiovf9l]9.3.2 	Reason for preferring washing by hands
Erratic electric power supply is another reason that most people prefer manual washing by hands. People complained that even if they wanted to use the machine they feel insecure using it because power can fail at any time, a situation that makes manual washing the best option. Power problems have been endemic in Nigeria since the country came into existence and the situation has denied the majority of Nigerians from enjoying their electrical and electronic devices effectively in their homes (Etu, Ahmed, & Jack, 2015). Interviewees’ responses reveal that ownership of modern electrical household appliances is symbolic of improved social class and lifestyle in Nigeria, corroborating the findings of Onu et al., who reported that acquisition and ownership of modern home gadgets is one of the status symbols of the middle and high class population in Nigeria (Onu, et al., 2014). Therefore, expectedly, many interviewees have got washing machines in their homes, however, they use their hands to do loads of laundry as the case of broken machines exist in several homes. 
We have been washing clothes with our hands all our lives and we still do. I have a machine, but even if we wanted to use the machine or stuff like that, where is the electric power? It is commonplace for power to cut while clothes are in the machine and using the domestic generator to support the running of the machine often damages the machine or the generator itself quickly, you know what I mean. So, manual washing is our only option for now (Papika - interviewee). 
I was using a washing machine in the past but it is broken now. That is why I rely on the use of hands to do practically all my laundry now (Abell - interviewee).

[image: ]
  Table 7: Distribution of various washing statuses by interviewees 

The problem of electricity supply which people advance is a major national problem; moreover, the lack of competent maintenance technicians to maintain broken machines means a frustrating situation for those who really wished to keep using them. These two problems, if left unsolved, are capable of keeping the old practice of washing by hands prevalent for as long as the problems , and water demand for laundry will remain high.    
Remain Development of manual washing skills is one reason advanced by a couple (Handdy and Grace-Handdy) which motivates their preference for doing laundry with hands. They argue that the practice helps their growing children to learn the skills and resilience which they need for their future in case they find themselves in circumstances where a washing machine was not available. 
…as my children are grow they would see and learn how to wash with their hands until their hands are strong enough to do washing without feeling it is a tedious work, so that when they are on their own they will not be overwhelmed having to do loads of laundry without a machine (Handdy - interviewee).
To this couple their children can easily learn how to use a washing machine in the future but not manual washing skill. It is not clear how widely this view is among parents in a wider population, but it could stand as a hindrance to intervention.
Another reason put forth by this couple and two other interviewees (Juma and Japa) is dissatisfaction with the washing machine. Grace-Handy claimed that her past experience with a machine was not pleasant as such she believes washing machines lack the technical capability to care for fabrics as the hands would do. 
I remember I used to wash with a machine but it was not a good experience; my clothes lost their beautiful colour and textures. I was worried so I asked some of my friends to know their own experiences and it was the same. Since that time I resolved to use my hands and that is best for me (Grace-Handdy).
Although her reason for using hands appears to be more about fabric protection, the knowledge of the fabric and the way it should be washed is important here. Users need to know the washing instructions of each fabric and be competent to separate the machine washable clothes, which suggest that it is important to produce all garments with washing instructions. 

[bookmark: _k7qa20qdnr7f]9.3.3 	Machine-washed and rinsed
In this study, although some interviewees wash and rinse with hands, some wash and rinse by machines; as shown in table 7, eight people do all laundry without exception by machine, five people do all laundry by machine except delicate fabrics which are done by hands, and one interviewee washes and rinses all laundry except if clothes are too few for machine wash in which case they are washed by hands. Unlike manual washing with hands, the site of activities in this case is indoors, and depending on house design and space availability, washing machines are installed in kitchens, lobbies, and in some rare cases in laundry areas which could be outside a main building; an example of this found in one household is in Figure 37.     
The process of washing and rinsing depends on the type of machine, which were either fully automated or semi-automated. But irrespective of the type of machine, people generally agreed that washing commences with feeding the machine with clothes according to how they were sorted. Soap dosing was done mostly without necessarily following instruction instead washers dosed as they deemed fit although no respondent said  they struggle with excess foaming due to overdosing. 
Also, in terms of water supply, all machines are connected to in-house piped water systems and machines are supplied with either municipal water (i.e. for those connected to municipal supply) or with water from elevated storage tanks (i.e. for those relying on boreholes). Ideally this installation setting should enable the machine to perform efficiently by drawing a minimal but adequate quantity of water. However, due to poor pressure from elevated storage, sometimes washers feed machines manually with any quantity of water they deemed fit, this is also a concern as it compromises water saving.
a
b
c
Location of     laundry chamber 

Fig. 37: A washing machine (a) in a laundry room located at the backyard of the main house (b) where containers for manual washing (c) are also kept  (source: researcher)
[bookmark: _inpuz0urywl1]9.3.4	Reasons for preferring the washing machine
All the eight interviewees advanced different reasons namely: saving body energy and time, fabric protection, humid weather, and improved lifestyle. Saving body energy and time is of high value to householders who are often out and about daily for work or business activities   Moreover, their busy schedules will not afford them contemplating doing laundry with hands or outsourcing, so they rely on the automation and programing of their machines while they give attention to other activities such as house cleaning or cooking. Participants in this category wash up to three to four times in a week (depending on power supply) as they do not allow clothes to heap up to demand washing several sets in a day. So they always have a manageable quantity of clothes. 
I used to wash with my hands but that was decades ago. I have been using the washing machine since I stopped using my hands. The reason I resorted to the machine for all my laundry is that I realised it was taking substantial physical energy to do the work. If the machine wasn’t available we will would have still tried to wash the loads but as it is now, I have no strength to do such manual washing any longer we are all used to the use of machine now(Amusikin - interviewee).   

If I use my hands it takes all my time and I cannot attend to any other thing until I am done. But since I started using the machine I can comfortably attend to other things while I do all the laundry (Dory - interviewee).
Fabric protection is perceived by interviewees to be a vital aspect of fabric care and one way some interviewees claim to achieve it is by washing with a machine. These participants believe that the use of a washing machine helps to protect clothes’ fabric because it does not involve the kind of physical manipulations usually associated with manual washing and which they perceive weakens and distorts fabrics. They attested that if appropriately programmed and washing instruction is adhered to, even the delicate items will come out of the washing machine undamaged. But on the other hand those who wash with hands argue that the use of hands affords them the opportunity to handle each fabric differently according to their needs. One proponent of washing machine commented: 
The beauty of the machine we use is that it takes into account the fabric type and colour. So it helps to protect your fabrics, yeah. I mean, especially if fabrics of similar texture and colours are washed together you know...you will be able to set the machine to the appropriate nature of the fabric. Yeah, so, I mean if you wash and rinse with hands you may brush, create some scrubbing friction on fabrics and squeeze and twist the fabric to rinse and dry them, and that may be damaging the fabric in a way but with the machine it is different (Chichi – Interviewee).

[bookmark: _igo1zr5k0jip]9.3.5	 Hybridised laundering
This is a practice variant whereby washers regularly use a washing machine as well as hands depending on which they consider most appropriate for certain items to be washed, 10 interviewees emerged in four categories who subscribe to this variant of laundering as indicated in table 1. So a concept of selective washing either in sets or per clothing is adopted to enable individualised treatment of clothing items or sheets.  The first category of household uses the washing machine for sheets and blankets and items manually too tasking to wash by hand. The second cat uses the machine for all dirty clothes and large sheets but hand-wash only delicate clothes.
I have a washing machine but I use it to wash only things like bed sheets, blankets and similar stuff that are stressful to wash. But other clothes like our regular light weight clothes such as house wears and office or outing clothes are washed with hands (Ugwu- Interviewee).     
Normally in my household the way we do laundry is that we wash everything with washing  machine, but all those delicate clothes like native attire that need very mild quick wash are done by hands using  mild washing soap because the materials are delicate you know,…but mostly we use the machine, yeah (Enehe interviewee).
The third category washes all items in the machine but when a set of clothes are too few (not up to manufacturer’s recommended load per washing cycle) they are hand washed. The fourth category combines the practices of the first and second categories and also outsources attires they consider need professional handling in a laundrette. 
When the clothes are not many such that I can wash with hands then I will wash with hands (Japa - interviewee).
The clothes I wash usually are separated into 3 classes. The 1st class goes to the commercial laundrette because they are my Sunday Church service wears that need special handling for washing, starching and very smooth ironing. The 2nd class are washed at home here using the washing machine because they are the beddings, towels, blankets and large size clothes that are not convenient to what with hands. The 3rd are washed with hands gently with detergent or mild bar soap because they are clothes with sensitive colours and fabrics, and those small enough for hand-washing (Vik-Smart – interviewee).

[bookmark: _tnbput77wp7a]9.3.6	 Reasons people do hybridised laundering
Interviewees were asked to give reasons for their choice of hybridised laundering to understand what informed their choice of variant; such understanding can help to highlight the underlying factors that contribute to their perception of properly done laundering. People in the first category of hybridised launderers (those who wash large sheets only with a machine) said they do so because of the size of the sheets which is too large for hands to wash properly. They wash all others with hands; and because of the low frequency of washing beddings, window blinds and the likes, and washing is done only when power supply from the utility company is available. People in the second category use this variant for the purpose of fabric protection. They are particular about maintaining the texture of, and colours on fabrics from the point of washing to drying and ironing. The third category of people advanced two reasons namely time saving and proper cleaning. They argued that for some items desired cleanliness is achievable and quicker using hands and other items are washed with the machine. People in the fourth category advanced the same reasons as those in the second and third categories, but additionally they outsource costly and delicate garments for skilful and careful wash. 

[bookmark: _lw76atkswfa1]9.4 	Factors affecting water consumption 
[bookmark: _q3375333is5u]9.4.1 	Extent of washing and rinsing by hand
Similar to the case of body care and hygiene, laundering involves different things people do in the course of laundering that could impact on consumption. Therefore, people were asked to talk about routine ‘doings’ (Pullinger, et al., 2013) to understand how they have shaped demand in the study area. The first factor identified which is common among all householders that wash with hands is mode of laundering. This has to do with the way people (individually) perceive washing and rinsing should be done to achieve desired cleanliness. Three modes of manual laundering emerged from people’s responses and they are: Single washing and single rinsing; single washing and repeated rinsing; and repeated washing and single / double rinsing. 
Single washing and single rinsing is a practice in which dirty laundry  is passed through one cycle of washing and rinsing before they are dried and it is common with washing machine uses. Chichi is a busy business woman who lived in London, with her husband and children now lives in a mansion with her husband and children but uses no house-helper 
My washing machine is automatic and is programmed to start washing and complete on its own and I usually run one full cycle like that, for every set of clothes that’s all. When it is done washing, rinsing and spinning to near dryness, it will end the washing process and ring with some beeping sound to alert me and I pick up the wash and dry them (Chichi - interviewee).  	
To Chichi, the machine is her washer and she needs it in order to cope with other house chores and her business demands; her past western life experience and current wealth appear to inform her laundering choice.
However, a couple of households that do wash with hands also attested to using this mode of washing because they use less foamy soap and dose properly so that there is no need for double rinsing 
When I wash with my hands I believe my clothes are clean enough if I rinse once. I seldom rinse two times or something like that (Dr Enehe - interviewee). 
Single washing and double rinsing is a practice whereby washed clothes rinsed more than once for total elimination of foam and scum using as much water as possible until clear (see figure 38a to  d). If soap foam or oily scum cover the surface of the water in the process of rinsing (fig.38a), the water is poured away (Fig 38b) and fresh water is fetched to repeat the rinsing (Fig. 38c). After repeated rinsing it gets to a point that the rinsing water runs clear of soap foam and scum (Fig. 38d), then the rinsing is completed. Although respondents confirmed that such practices doubles or triples consumption.
Each time I wash my clothes with hands I must rinse at least two times…to remove the foam totally from the fabric of the clothes.(Halima-Bada - interviewee). 





Fig 38: Stages (a to (d) of double or triple rinsing in laundry practices:  (a) residual soap foam and   scum on water during rinsing (b) rinsing water with foam and soap scum poured away (c) repeat rind using fresh clean water (d) rinsing is completed when water is clear (source: researcher)

As noted in the discussion about body washing practices, soap and detergent products foam more readily with soft water (Water-Right-Group, 2016). Granted that Abuja surface water and groundwater are known to be soft, it implies that washing products will form rich lather with water in the study area. And given that 28 out of 30 manual washers double-rinse it indicates that the majority of the people prefer rich lather during washing, implying higher demand for water. Consequently, and similar to the case of body washing, it could be inferred that when more than enough soap is applied, it produces too much foam that requires rinsing twice to get clean.  It could be that the perceived adequate quantity of soap was applied (sometime with) but the washer just wishes to get rid of all soap elements or the washer applied too much soap and therefore they repeat rinsing to achieve the desired level of cleanliness. In line with this second reason,  Alborzi et al (2017) highlights that correctness of dosing helps efficiency in laundering but wrong dosing places more demand on water to overcome foaming; and sometimes soap application (adequate or overdose) can be done impulsively (Shin, 2000).  
What makes me do double rinsing is that soap foam or scum that accumulates on the water. Whenever I see that I know the clothes are not well rinsed. I will fetch fresh water and rinse again, even the third time if necessary until the water runs clear. Some people were washing for me in the past but I stopped them because they don’t rinse my clothes well so now I wash on my own and rinse very well (Halima- Bada - interviewee).
What I can say is that whenever I apply too much soap than required I will waste more water trying to get rid of the excess foam when washing or bathing. So it’s all about using the right dose of the soap Mrs Abell – interviewee).

To further understand how the discussed factor influences consumption, people were asked to explain why they insist on rinsing off residual soap foam and how they perceive using so much water to do so. Responses reveal two key reasons. The first reason is elimination of soap chemicals which are perceived unhealthy for clothes fabrics. There is widespread belief among all the interviewees that not properly rinsing residual soap foam off clothes degrades the clothes colour and fabric strength on the short or long run due to the harsh chemical from the soap, and it makes the clothes smell bad after drying. Following this, it can be inferred that the people know that much soap in water is harsh on clothes but the problem is perception that rich foaming aids easy washing with hand and is a requirement for a clean wash, and as long as that perception remains, water demand for laundering will continue to be much. 
Ah, I must rinse my clothes like twice or even three times, If I don’t I will not feel they are well cleaned and sometimes if they are not well rinsed you know there is this smell that I perceive which is not fresh and nice, especially if the clothes dried very slowly in humid weather. See, even if you use perfume on such clothes the smell fragrance that will emerge when you begin to sweat you may not like it. (Vik-Smart - interviewee).
Following the last response above by Vik-Smart, participants were asked, if they had ever been whispered to by a friend or associate or anyone in a social arena or elsewhere that their clothes smell a bit unpleasant, no respondent attested to not having received such comments in the past. 
Although I have never received any complaint or comment from anyone in the past about odour even when I personally knew I was not smelling as fresh as I thought I should, but I think, well I don’t know what or why, but it’s all about this feeling that people will think I smell (she laughed), It’s funny but we just do these things to feel nice and confident in the public (Vik-Smart - interviewee).  
The next mode of washing and rinsing is repeated washing and single rinsing. This is a practice in which already completed and dried laundry is re-washed without being used. Although it is not a regular practice, a few cases exist; and it is motivated by the feeling that the clothes did not smell fresh after drying, so it must be rewashed. This further showed that there is a strong consciousness of odour among the people, and high expectations for sweet body fragrance, has become part of the middle class social and personal lifestyle with strong implication for water consumption. 
There are times we do rewashing of clothes. This happens especially when we notice that the clothes that have been washed and dried but do not smell fresh the way we expected.  
Similar to the case of body washing, the influence of weather and dust resonated in the responses of householders as another factor that influences water consumption in laundering. In the case of body washing the argument is that hot weather instigates sweating and dry season dust blows and sticks to exposed moist parts of the body causing general discomfort of the body which increases bathing and showering frequency among householders. In the case of laundering, people householders claim that the sweating caused by hot weather is absorbed by the clothes they wear thereby causing sweat marks (especially on brightly-coloured garments) as well as unpleasant odour on any affected clothes such that they cannot wear the same clothes a second time without washing.  

[bookmark: _8lsnyip5je48]9.4.2	Frequency of laundering 
The above factor links with another which is frequency of laundering. People were asked how often they wash. Responses reveal variations in frequency across households, from which three categories of washers emerged namely: very Low frequency; Low frequency; moderate frequency, and High frequency washers. Very low frequency washers are participants that wash once in two months or in a month. People in this category are few (and they are often 1 or 2 people in a household) and live very busy lives so they piled up dirty laundry and wash the pile in a whole day washing the much they can or outsourcing them to local hand-washers or laundrettes. Mr Ude – interviewee, living alone in NCCE estate that  uses a domestic staff who does a once-in-two-month laundering routine in his house due to lack of time as a busy very senior government officer.    

Low frequency washers pile up dirty laundry and wash at any time they feel like doing but not more frequently than once in a week. In this category the first set of people are office workers and entrepreneurs who are too busy to do laundry within a week, so some wash irregularly and some others wash a bit and outsource the rest.  The second set constitutes the less active and the retired. These use fewer indoor casual and outdoor formal clothes, so dirty laundry piles up slowly.  

I have no specific timetable for washing. I wash once I notice that we have more dirty clothes than the clean, it may be over a week, two weeks, or so. So what we do is that outsource some to commercial laundrette and wash the rest at home (Elamini – interviewee).

My routine is that I wash once in a week and the number of clothes does not vary much because I use one set of clothes in a day (Mr Bada – retired interviewee).

Medium frequency washers do laundry mostly two times in a week but rarely up to three times meaning they do not wait for a huge pile up of dirty laundry. This is because, for those who go to work daily on week days and who do the washing themselves, washing such a huge pile during a week day after closing from the day’s work will be impractical;  therefore, washing during the week the items that accumulated from the beginning of the week until mid-week is considered a  more feasible option. Then, for house servants and housewives that are often at home, this practice enables them to wash the number of clothes that is perceived manageable especially when washing by hand. But majority practitioners of this are washing machine users and hybridised washers. This is evident in the responses below:  
 
I wash like 2 times in a week (Gera interviewee) 

Depending on how free I am, we wash like two or 3 times a week. But we wash most weekends (Vik- Smart – interviewee)

High frequency washers are householders who wash at least three times but often up to 4 or more times in a week. They said they necessarily have to wash this frequently to cope with rate at which dirty laundry piles, they affirmed that irrespective of the uneasy task of do laundering during the week, especially in a family that both parents go to work and children to school every morning on weekdays, this approach presents itself as a necessary coping strategy to safe the weekends from being occupied by only laundering activities. It is necessary to understand what drives this frequency of washing. It is observed and understood from responses that almost all householders with this kind of daily work life (due to the corporate nature of their work) do wash their outing or office work clothes after a single use, in addition, children’s school clothes are mostly used once and washed, for reasons already explained in earlier sections and this contributes significantly to the volume of dirty laundry that piles up within a week. Even when children are on holidays the practice continues because as children play around within the estates, their clothes get dirty even more quickly and the cycle continues.  

Our take on how water consumption is influenced by laundering activities is that cloth washing consumes a lot of water because of the frequency of washing. We use our machine to wash 3 to 4 times a week. But I know we would have consumed more if we used our hands (Musikin – interviewee).


We wash up to 3 times a week. You know, because I do white collar or corporate job I need to keep clean and smelling nice always, so that's why we wash frequently, the same with my wife (Enehe - interviewee).

To be sincere we wash every day. Look, you can see some washed clothes hanging there. As adults’ dirty clothes are accumulating, that's how children’s clothes pile up too. There are many in the house, about seven, so you can see the situation (Grace-Handdy - interviewee). 

 Weather conditions were again identified  to influence the number of clothes used per time and the number of times they are used before they are washed, thereby influencing the rate at which dirty laundry piles up in the basket. To the interviewees, hot sweaty weather means using a garment once, especially if they had direct contact with the skin, and up to twice in dry cold weather. But given the warm or hot as well as dusty weather, more dirty laundry often piles up, suggesting the need for frequent washing.   
You know we are in Africa. In the tropics it is not like the UK where you came from. The weather is always warmer or hotter here almost all year round. So you know that means a lot of sweating, and again we’ve got dust all around which makes clothes dirty faster than it should. So any dress that has soaked some sweat or attracted dust I will not use a second time before washing (Joy – Interviewee)
This reveals a close link between body washing and laundering. Both practices are influenced by weather, dust, and the social need to keep clean and smell fresh. Cooling the home and work place environment and possible cars may mean energy consumption but will play a role in reducing sweat and dirty laundry and consequently water demand. 

Work life and social-religious expectation is another factor that drives laundering frequency and by implication consumption. All respondents except one are in agreement that the society, be it in the social or religious circle has carved out a high standard of self-image expressed through fashion and outward appearance. People attest to the fact that peers, associates, friends and family members expect people of their social class to own and wear numerous fashionable clothes on different occasions such that they don’t repeat the use of the same attire in the same week. In addition to such social expectations, Shove (2003: 128) corroborates that the implication of this and proliferation of a wide range of textile options is ownership of piles of clothes by most adults in a household as well as the need to wash them as they are used. 

I wear a different set of clothes every day to my place of work and I can say that contributes to the reason I wash more often in a week. The issue here is that people expect their office colleagues to appear gorgeous to the office. If I wear a cloth on Monday and wear the same on Wednesday or Thursday, people will start wondering if one lacks presentable wears, the next thing you will hear is gossiping and side talks about you; and people will barely want to create such an opportunity to demean themselves before friends and colleagues. Even when going to church it is the same thing. I don’t know why it is like that but that is the society we find ourselves in (Vik-Smart).   

Vik’s comment reveals a significant departure from the past. Why are people in the middle class expected to appear in gorgeous apparels even in religious worship? Possible reasons are: social norms have changed, celebrities appearances on the media and fashion companies and advertisers have influenced public perceptions of the norm; and the ‘prosperity’ gospel that promotes the show of affluence as a sign of being blessed by God and invariably an indication of being a genuine worshipper has indirectly promoted the display of fashion affluence in and outside of the religious arena. 

Fabric type and colour was also mentioned to influence water consumption for laundering. Most interviewees pointed out that some fabrics like satin and silk absorb little water thus minimal quantity of  water is required to soak and wash them; but comparatively, some others fabrics like thick cotton, wool and similar fabrics are said to need a lot of water for soaking, washing and rinsing. 

With regards to fabrics and water consumed for washing, I can say that thick clothes that are mainly cotton or wool will demand more water than some fabrics like light linen and polyester; incidentally I have more cotton materials than any other.
Colour of clothes was pointed out as a factor that determines the number of times a set of clothes will be worn before it is washed. But in this case choice of  colour driven by the thought of washing frequency opens up a new way to understand why people make such choices. Many respondents’ assertion is that white and light coloured clothes are likely to show dirt and stain marks easily, hence even if they do not smell they will be washed. To them it helps to make one a neat person because you can hide dirt. But to Dr Ugwu, darker colour is preferred because they don’t appear dirty easily and that saves him a lot of the trouble of frequent washing. 
I don’t wash often because most of my clothes are dark and brownish in colour so I can wear a set of top and trousers for 2 weeks without washing, so I wash like once in 2 weeks (Ugwu - interviewee).
How often I wash depends on how many times I have put it on and the type of fabric or materials, especially the colour. I use white and bright-colored clothes mostly so I use them once and wash them. But I also have our native ‘’Niger-Delta’’ attire, you know Niger-Delta wears? Yes, I can wear those one up to 2 or 3 times before I wash them because they are mostly dark coloured and they are like wash and wear kind of fabrics (Handdy - interviewee).

Unrestricted access to, and abstraction of water is again mentioned as a factor interviewees perceive as encouraging certain practices that draw on water. The majority of respondents asserted that they do things differently with water when it was a scarce resource in their households. In several households people agree that the way clothes were washed when water was hard to come by is that the soapy water used to wash white clothes was reused for other clothes until the water becomes obviously dirty then it will be discarded and changed for fresh washes, moreover repeated rinsing was rarely done. But when individual access to borehole water became possible, the practice changed. Now people’s responses indicate that people only reuse soapy water when they just feel like saving detergent or soap. 

When we were suffering from scarcity of water, we were forced by the situation to make do with the little we had. Yeah, I can remember, at that time we did all the home chores but with minimal amounts of water. But now that we have our own deep well, we don’t suffer scarcity anymore so we enjoy free unrestricted access to do all our washing and other things (Handdy)  


I used to be very frugal with water, like I told you earlier, I grew up in a water scarce environment so it’s like part of me to use less water for everything, and I still do. But I must be sincere to say that since I got my personal borehole several years ago, I have become a bit less prudent with water. I now give out clothes to washerwomen who come here to wash and return to their village and I see them use water the way I know I would not use it, they just waste it. But given that I can pump it at any time I did not bug my head around that as long as my clothes are washed.     

[bookmark: _i0qcsfhrz53e]9.5	Brief analytical perspective to the findings on laundering practices 
iI terms of water issue the most sustainable is the hybridised washing which combines the use of machines with the use of hands for washing. The variant is useful because it provides an opportunity to use the machine to wash all machine-washable clothes and use hands for those not suitable for machines. In that way water use will be reduced via the use of the machine while user satisfaction is enhanced as they are able to protect their delicate  fabrics in the ways they deem fit. 
There are observed trends in household laundry practices too.  All private borehole users  use a lot of water in carrying out laundering activities, whether it is via hand-washing or washing machine - as some would need to feed the machines manually with water due to low-in-pipe pressure. The washing machine on the other hand is associated with municipal water use, wealth, and past western life experience while manual washing with hands, especially double or triple rinsing is associated with borehole ownership. High frequency washing is mostly found among regular office going adults and in households with children, and the lowest frequency washing is linked to retirement age. Considering that the majority of participants are active workers, the implication is that water demand for laundering remains very high. 
Regarding which sourcing variant of laundering practices should be promoted given why they are carried out, the use of washing machines should be promoted for its capacity for water saving and the use of hands should only be for items not washable with the machine. However it is important to first fix the problem of power supply which is the major challenge to the use of washing machines in the study context. 
In terms of who engages the most with laundering in a household, it is the female participants because similar to the cases of water practice they do most of the house shores, either as household (family) members or domestic staff which potentially should in this case still make them prime target to be considered in water saving intervention programmes. Should the use of washing machines be promoted, desirable impacts on the female practitioner is that the physical energy utilised for manual clothes washing can be used on other useful work in the household, and there is no significant undesirable impact of promoting the use of the machine on the washer. Another issue is the gendered impact on women who are expected to dress gorgeously when appearing in the public. So they remain under the pressure of social expectation.  
Reflecting on interventions, windows of opportunity exist to intervene and influence positive changes. Which opportunities exist and which changes could be made? Collaborative efforts are possible between the government and local or international companies interested in providing washing machines and electrical energy support to middle class households at an affordable price which captures maintenance service pack and provisioning of renewable (e.g. solar, or alternative energy sources) and subject to easy instalment payment against monthly salaries.  
[bookmark: _fe96pogu2o6]
[bookmark: _lkoy2b86ga38]9.6 	Chapter conclusion  
The laundering practice of the people was explored to understand how it has evolved and the variants and modes of washing that exist presently among the people interviewed. The factors that determine consumption in the cause of enactment of this practice were discussed. Findings reveal three main variants namely the use of hands, the use of machines and hybridised laundering.  Among these, the ancient method which is washing dirty laundry with hands is still the most dominant. The use of washing machines is the next most common among the people but cases of machine breakdown are rising, causing people to resort to the use of hands. Hybridised laundering, which is the least used, combines the use of machine and hands as users deem fits. One factor perceived to influence consumption is the mode of washing which emerged in three dimensions namely: single washing and single rinsing; single washing and repeated rinsing; and repeated washing and single rinsing. Among these, single washing and repeated rinsing is the most prevalent because people perceive it as the most effective way to eliminate dirt and odour. Unrestricted access to, and abstraction of water is also mentioned as a key reason that some householders believe make them less frugal with water. In addition, the frequency of washing is also cited to influence consumption and they are categorised into very low, low, medium and the last is high frequency washing which is perceived by the people as the most water demanding. Moreover, some factors exist which also determine the frequency of washing and they include work life and social-religious expectation, colour of clothes, and fabric type, thus people wash more often to dress up and satisfy acceptable social and religious conventions; and comparatively, bright colours demand more frequent washing than darker colours. Incidentally most interviewees own more brightly coloured clothes than the darker which most likely mean higher water demand. Laundry practices and the factors driving demand in it are interlinked with the drivers of consumption in body washing practices and both join forces to drive demand in a significant way.




[bookmark: _ymvm1cfjipgq]CHAPTER TEN: KITCHEN PRACTICES
[bookmark: _xe15m1nmaos8]10.1	 Introduction 
Household kitchen practices are the activities that take place in the kitchen at household level on a routine basis. As reported by some authors, there are ways in which practices are performed in home kitchens which draw on water inconspicuously (Spurling et al., 2013; Jack, 2012), this chapter seeks to explore such activities. To achieve this, the chapter is split into two sections. The first is the largely descriptive section which explains what core kitchen activities exist in household kitchens that are identified by people as most water demanding (Richter & Stamminger, 2012), and how variedly they are performed by each household or individuals within a household as the case may be, to understand whether and how the performances vary or are similar (Randolph & Troy, 2008). It also highlights peoples’ responses to the question of frequency of kitchen activities and the people’s perception of the factors that drive the performance to make kitchen practices more or less water efficient. 
[bookmark: _eh8mshx7q4x0]The second section is the analytical one which draws on the descriptive content to analyse what people do which make them use less or more water in the kitchen, why they choose to do so, and what trends exist in the way of doing things in space and time, and what factors are driving such changes. Such knowledge could enhance our understanding of how some practices have evolved to impact on water and the environment and on the performers of the practices (e.g. domestic workers, women/house wives, and the children in the household) that bear the labour of domestic work. This section also brings to light the kitchen practices that are considered water efficient and worth upholding and promoting and why it should gain the support of water managers and policy actors in the public and private sectors for possible introduction of interventions, and identify the less water efficient practices which should be discouraged by authorities.
[bookmark: _s52fm0h939c7]10.2 	The kitchen as a practice site: the tradition and what has changed 	
In order to explain what people do in the kitchen, how and why things are done the way they are, it is vital to know the place the kitchen holds traditionally and socially in the household and what has changed or remained unchanged among the householders in the study area. Discussion with interviewees reveal that traditionally the kitchen is the life-line of the households and it is necessarily engaged every day to ensure the household members are fed, and it has been so from time immemorial. Consequently, it is said to be the most indispensable activity site in the household as emphasised by an interviewee: 
Ah, the kitchen is the most important place. You can decide to skip doing any other thing like car washing or even bathing but you must enter the kitchen to cook. Yes, it is so especially because of the children (Grace-Handdy interviewee).  
Among the people, it is the pride and the ‘office’ of the women folk in the home (Nettles-Barcelón et al., 2015, Wanak, 2008). Meaning that traditionally under normal circumstances the men are not expected to engage with the kitchen when the women are available to play their roles and this has been the case from time immemorial. It is so strong that even civilisation or the women's liberation campaign cannot change it significantly (Izobo-Martins et al., 2014). So it was not surprising that most women interviewed (and even some men who commented on women in their households) happily demonstrated this in their responses: a case in point is that of Joy (a female interviewee who lives with her family) who confirmed her believe that the kitchen is the key place of responsibility of the women in a household and not the man or the male gender. Dr Audul (a male interviewee) supported Joy’s opinion: 
The kitchen is the pride of the woman, in fact, according to the norm; the men in the household don’t meddle with the women in that site of activities. It has been so from ages past and even though people are becoming a bit western in their lifestyle but that norm is still upheld in most homes.        
In terms of the frequency of cooking, evening meals after closing farm work or market was the main concern, meaning low frequency involvement and ingredient processing were often with little water. In dishwashing oily dishes were wiped up and washed with little soap and others dishes were often washed without soap, with limited amount of water. Fewer utensils were used and foods served in a few big plates or trays for collective eating. 
However, in modern times in terms of who does the work, a few men do help out in the kitchen either due to their long exposure to western lifestyle or because it was obvious their wives could not cope due to excess work pressure. Similarly, there is a shift to high frequency engagement now and water involvement is significant. These issues will be revisited at different points in this discussion.
Following the preceding assertion, another interesting issue raised is the peoples’ perception of the place of the kitchen in a home as a socially important site for family meal preparation. Family meal here means the meal prepared to be shared by all family members and preferably eaten at the same time if possible rather than buying an already prepared meal from outside. This is partly due to the common belief that the hygiene integrity of vended meals is in doubt (Okojie & Isah, 2014; Ehiri et a., 2001). Some interviewees affirmed this opinion:
As a woman, in our African setting, the kitchen is your pride. It is not our culture to keep buying meals that are cooked outside for your family as the main source of their feeding. No, it is not acceptable. The woman must cook for her family, it is her responsibility and she takes pride in it (Joy – female interviewee). 
What this tells us is that the kitchen is always engaged for some food preparation at least once daily and in many cases twice or more and this is vitally implicative, (probably) of higher water demand in the kitchen as a practice site than in a society with a contrary view about homemade meals. 
[bookmark: _q2dp2u852br9]
[bookmark: _48jec5ybi7m7]10.3 	Water-engaging activities in the kitchen  
Water-engaging activities are vital in understanding household consumption (Richter & Stamminger, 2012). Although I was optimistic to receive responses from most if not all forty interviewees, only sixteen women and three men responded because the rest of the male interviewees referred me to their wives or female children who the sixteen respondents that answered questions on kitchen activities. In summary, interviewees’ responses revealed two core kitchen activities namely cooking and dishwashing. 
[bookmark: _dtt5g94r436x]10.3.1	  Cooking
With regards to ‘’cooking’’ as a term, in this study, for the purpose of clarity and analysis, cooking is considered to involve three specific activities namely procurement of food ingredients, preparation of ingredients for meals making, and heating of ingredients or a mixture of ingredients (meal making).  Heating of ingredients which involves the use of water comes mostly in form of boiling or steaming of ingredients that are not usually consumed raw, or which they choose to heat to achieve desired taste or softness or flavour (America’s Test Kitchen and Crosby, 2012 in (Fabbri & Crosby, 2016)) as well as ‘’killing’’ germs as the case may be. 
Traditionally, food type is diverse but the culture of preparing a large portion per cooking episode is common as most families are large and living is communal. Personal observations over the years and interaction during this research showed that most households in Nigeria snack occasionally on foreign ready-made foods but they mostly prepare and eat their local staple foods such as jolof rice, white rice (with or without beans) eaten with tomato stew or any alternative stew. Others are pounded yam, garri meal (usually called eba in Nigeria ) wheat meal, corn meal, cassava meal, marsh rice (called tuwo shinkafa in Hausa language), etc. any of which is usually eaten with assorted type of vegetable soups, beans soup, okra soup, etc. Before the use of a refrigerator became common, as testified by one of the interviewees (Mrs Juma), there was no practice of preparing and storing soups for long, so, freshly prepared soups were eaten up in a couple of days. The modern day middle-class households in this study area do it differently now, especially as every household visited owned a fridge and or freezer and the people usually prepared their soups in large quantities and stored them in fridges and freezers. Each aspect of cooking impacts on water and on the performers and even on energy in certain ways and the water related aspect will be explained as the activities are further discussed below. 
[bookmark: _gq7lkano780k]
[bookmark: _mpz7zjvrlxlk]10.3.2	Procurement of ingredients
With regards to procurement of cooking ingredients, all respondents agreed that they buy most of the ingredients from the local nearby markets such as Karmo market, Kado market, Wuse market and other village markets (figure 39) where they perceive that items are cheaper and they particularly prefer those markets for their proximity advantage; although some people indicated that occasionally when they are able to do so, they buying a few things from standard and more decent markets designated for vegetables and fruits by the local authorities (see an example of such a market in figure 40). When asked how procurement of ingredients relates to their water use, all the respondents are of the view that the quality and packaging of ingredients vary depending on where they are bought from, holding the view that the neatness or dirtiness of ingredients determines the quantity of water used for washing them during preparation. They specifically expressed their views that among other ingredients, vegetables and fruits bought from the local village markets (unlike those sold in the modern market or standard shopping centre) are notably water demanding because they are often poorly handled and are displayed for sale  while already soiled with sand and other unwanted elements (figure 39) thereby instigating the need for thorough cleaning before use, a claim supported by the findings of Okojie and Isah in their investigation on the sanitary condition of food vending sites in Benin City, Nigeria (Okojie & Isah, 2014). Again, the quality compromise of these food items due to significant microbial contaminations have been reported (Eni & Solomon, 2010). Some vegetables in this category which were identified by most respondents as water demanding to wash are the leafy vegetables such as spinach (locally called green), pumpkin leaf (ugwu), cabbage, water-leaf, and root vegetables such as carrots. 
When I buy vegetables from the local market it is often somehow dirty and comes with sand particles and some worms or caterpillars. Also there is concern about germs that come from the faecal based manure which some farmers used for planting. Also the transport, packaging and handling are not hygienically done, you can see it from the way they look dirty. (Mrs Abell - interviewee).
Yeah food cooking may not take as much water but some preparation may take significant amounts of water notably the preparation of vegetables takes a lot of water because we don’t handle our vegetables very well, I meant to say that most of the vegetables are dirty, sandy and soiled at the point of purchase. (Chi-chi – interviewee).

[bookmark: _suqimzro2pq1]10.3.3	 Preparation of ingredients 
People engage with water in diverse ways for washing ingredients to achieve desired level of cleanliness, and that is even highly subjective. Interviewees were asked to talk about how they engage with water to prepare ingredients for meals. One unanimous assertion by most respondents is that all ingredients that they perceive to be dirty are thoroughly washed to bring them to a satisfactory level of hygiene and cleanliness. Most people’s assertion is that preparing leaf vegetables for what they call vegetable soup is the most water demanding ingredient preparation because assorted leafy vegetables are used and each species requires distinctive treatment and washing skill to achieve the best result. In the words of Mrs Halima Bada (interviewee), expressing her conviction with all confidence as an experienced food seller she said:
I am a food vendor so I use a lot of water to prepare my food. But to be specific what takes most of the water in food preparation is washing of vegetables (Mrs Halima Bada)
The unclean state of the vegetables that I buy compels me to use more water than I would really need….they are unlike those ones sold in the standard modern shopping centres that are neat (Chi-Chi – interviewee)
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Fig. 39: Karmo local markets where most interviewed residents buy their food ingredients including vegetables. Note the red circles indicating how they are handled, displayed and sold. (Source; Google map street view, 2020)

Contrary to the claims of the majority of the females interviewed, two women presented a divergent opinion about the claim that vegetable washing requires a lot of water. The first, Miss Mary Kandi, believes she does not need to wash her vegetables with a lot of water or repeatedly to get them clean, she claims she has the method and skill to wash clean without using a lot of water, although depending on the quantity of vegetable to wash. As per why she uses the method, to her that is the way she grew up seeing and knowing how to wash vegetables not consciously for water saving. The second, Mrs Sadia Magaji, insisted that she washes her vegetable with minimal quantity of water to achieve the desired neatness because in order to reduce the cost of paying for water she takes time to look for and select less dirty bunches when buying, even though they may be relatively more costly she prefers to go for such and spend less time and water for washing. 
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Fig. 40:   Examples of standard markets for fruits and vegetables, Abuja (source: Hotels.ng, 2022)  

In terms of the quantity of water expended on washing, what is regarded as ‘a lot of water’ and ‘minimal quantity of water’ is difficult to define as it could be highly subjective, and was hard to quantify volumetrically in this study as it is beyond the scope of the data collection method (see methods chapter). Even some reports that attempted fine grained quantitative study to isolate individual activities (e.g. Richter & Stamminger, 2012) are unable to isolate the separate activities in cooking. However, it is assumed that the methods used by individual performers to wash could provide insight into the water efficiency of the methods, thus a more detailed description of how vegetables and other ingredients are washed will be provided in the next section. 
[bookmark: _4ibhltp3rw70]
[bookmark: _19px79s5iudh]10.3.4	 Ingredient washing
People were asked to describe how and why they engage with water for ingredient washing. Responses reveal that ingredients are washed either for dirt removal or as a way of processing certain ingredients and the way washing is done depends on the ingredients involved. With regards to washing off dirt before use, according to responses, the ingredients commonly claimed to demand a lot of water are pumpkin leaves (ugwu) or spinach leaves (green) and waterleaf, and they are washed in different ways depending on the degree of dirt, the skill of the performer and availability of a running tap and sink  or not.  If the leaves were perceived to be very dirty and there is a running tap, some respondents indicated that they use an approach (which based on their description of how it is performed) the researcher refers to as tap water run and drain method. This is performed by placing a bunch of leaves under running water in a sink to soak the leaves and soften soil and dirt particles and hands are used to aid the washing off of dirt from leaves while water runs and drains continuously on them until the washer perceives the leaves are clean enough for use.  
I wash my vegetables directly under running tap water. I believe that whatever you wash and rinse under a running tap water is cleaner than washing in a bowl or any container because when you wash under a running tap in a draining sink all the dirt is flushed and drained away as you wash (Mrs Abell –interviewee).
When I wash my vegetables I have to wash it very well to avoid dirt, germs like bacteria and other things like that. Some vegetables like carrots and other root vegetables are harvested from the soil. I wash them under running tap water because it washes cleaner (Fati-Elamini- interviewee).
Figure 41 below shows another washing method which the researcher refers to as dirt and sediment decanting method where leaves in bunches are soaked and washed in batches in a pool of water in a sink. In this method each dirty leaf in a bunch is hand-picked and washed while agitating the bunch in the pool of water with hands intermittently to wash off the unwanted particles. This is repeated several times while inspecting the dirtiness of the water in the sink. The water is changed as many times as required until dirt and sediments are all eliminated, then another unwashed bunch is picked for washing. 
When I wash vegetable leaves I have to wash 3-4 times to remove every sand particle and other unwanted elements (Chi-Chi Amusikin – interviewee).
This method is also used by a few as an alternative for washing other ingredients like locally polished rice (usually called local rice) when a running tap is unavailable. In this case the grains are washed in a container of water, not in a kitchen sink, but following the same washing process described in the paragraph above. The only difference in this case is that as the washing water gets dirty it is poured away and fresh water is introduced from another container for a rewash until all unwanted observable dirt is eliminated. However, for some cleanliness and hygiene reason(s) this method is perceived by the people to be less hygienic than using a running tap. This is evidenced: 
If you washed something in one container and you are rinsing in another container of water; the unwanted particles in the (first) item you rinsed will remain in the water and you dip another item in the same water and rinsed and the particles from the items being rinsed keep accumulating in the water so most of the items you washed and rinsed eventually cannot be as clean as those done under a running tap (Abell – Interviewee).
I don’t use a bowl or container of water to wash because I don’t believe it is hygienic enough. I only use it when there is no running tap (Fati-Elamini - interviewee).
Salt and vinegar aided washing is another method of vegetable washing identified and explained by interviewees, which is used to wash vegetables that are not obviously dirty. There are a few interviewees that indicated using this method; they wash their vegetables in a washing up bowl. Although these respondents have access to running taps, their use of a container instead of a running tap is informed by the fact that they add salt or vinegar to water for the washing. They claimed that with this method they have no need to use larger quantities of water and do repeated washing and rinsing because they claim that the salt and vinegar will enhance cleaning and perform some kind of decontamination by killing and eliminating germs and unseen eggs of worms or caterpillars. Notably, these respondents argued that they are not particularly bothered about repeated washing to eliminate soil particles because they indicated being careful and selective to buy ingredients that appear clean. 
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Fig. 41:  Pumpkin leaves being washed in a kitchen sink: note the sand residue and other dirt in the sink (source: researcher)

When I wash my vegetables I don't bother to do it under running tap water. I do everything in containers. I normally use a few litres of water and I add an adequate quantity of salt or vinegar to wash away suspected germs, worms, and other unwanted elements. I take my time to look for good quality vegetables, not those with dirt and sand particles. But if you buy dirty vegetables because you want large quantity at cheap prices, then you must wash and wash (Mrs. Magaji). 
Some respondents posit that the skill of the performer determines the quantity of water used to achieve the desired cleanliness (Shove et al., 2012). When asked to explain how performer’s skills determine water usage, they argued that although washing vegetables is perceived to be water demanding, it is even more water demanding when done unskilled adults or growing children that help out with kitchen chores because they lack the skill and are not as cautious as the older and skilled adults in terms of tap control and vegetables handling procedures. This is evidenced: 
Washing under a running tap water needs skill to wash well and avoid being water wasteful. When using the tap, what I do is that I open the tap small, not just opening it to rush more than necessary, and I use it to wash. But about some people who just open tap and run water anyhow, I can say they don’t really know what they are doing or they have bad attitude towards water (Abell - interviewee). 
People were also asked to discuss how they washed when there is no running tap water; their responses indicate that they will wash vegetables differently by using washing up bowls and will most likely use a lesser quantity of water. 
I prefer to wash my ingredients under running tap water but when there was no running tap I washed in a container …It is not the most hygienic way to wash though. But (for better cleaning) I add salt to water to do the washing (Fati Elamini - interviewee).
Some ingredients are washed not just for cleaning but as part of processing procedure for the actual meal production. A case in point which most respondents agreed to is washing of industrially packaged rice which, as most people testified, undergoes several rounds of washings and water draining from strainer before or after parboiling, mainly for the purpose of eliminating excess starch content so the grains will not become very mushy when cooked. Similarly, the Nigerian produced polished rice is washed and decanted repeatedly to eliminate embedded dirt and sediments. Washing of rice too much more than required has been discouraged by the finding that it leads to significant loss in nutritional value (Juliano and FAO - UN, 1992); but householders are compelled to wash to remove dirt and dust. In this case the social meaning that people hold of the acceptable presentation of food when served is the determinant the water used for processing.
Respondents also mentioned that dried black-eyed beans or similar species are washed to process it for making bean cake, bean soup and a particular bean meal known locally as ‘’moi-moi’’. The method of processing beans as pictures in figure 42 is said to be very water demanding. In the washing process a bowl of crushed beans is filled with water and the content of the bowl is agitated with fingers to make some bean peels float on water. The floating peels are decanted into a strainer placed in a sink which drains the water. The content of the bowl is refilled with water and the same decanting procedure is repeated several times until no peels are found floating, then the ingredient is considered ready to grind or blend for the desired meal. An interviewee’s response evidenced this method as a departure from the way it was done in the olden days:
In those old days we processed beans differently because water was not easy to come by. But now we crush and soak beans and keep washing several times with a lot of water until the peels are eliminated (Mrs Juma). 
Majority of respondents agreed that apart from beans processing mentioned above, there are several other types of ingredients preparation that are necessarily water demanding, but the quantity varies with the type of meal aimed. 

Actually, different types of ingredients preparations require different quantities of water. It all depends on the type of food you want to prepare (Doris Gad - interviewee).

A case in point is washing, soaking, grinding and filtering of corn or other cereals to prepare the starchy lump locally called akamu used to make pap. Based on interviewees’ opinions and personal observations, it takes at least 50 litres or more of water to make a fresh lump that lasts a few days for a family of five with grown up children.  
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Fig. 42:  (a) Early stage of washing – Crushed beans being soaked in water ready for scrubbing and decanting (b) mid stage of washing  - lots of beans peel still left floating after several rounds of decanting (c) later stage of washing – washing water runs clearer  as few peels are left floating   (source: researcher)



[bookmark: _boxw9wi8fbw]10.3.5	 Ingredients heating
Having discussed ingredient procurement and their various ways of preparation, the next core activity is cooking. Most Nigerian staple food cooking requires boiling or frying.  Cooking involves heating of an ingredient or a mixture of ingredients. That is to say the heating can be done to one ingredient only as is the case of boiling plain white rice, or to a mixture of ingredients as in the case of making soups or stews. This comes after all the ingredients are washed or processed and ready for making the desired meal. Interview responses indicate that this is the least water-demanding activity because the quantity of water required for heating most ingredients until they are done is often relatively small when compared with that required for ingredients washing/processing, and dish washing. Although it is the least water demanding of all kitchen activities, some ingredients demand more water than others to heat and get soft. The most frequently cooked food which is a bit water-demanding as people claimed is parboiling and full boiling of rice and beans, and preparation of gruel used to make corn or wheat meals (see figure 43) and after preparation, washing the used pot requires filling the used pot to the brim with water to soften the pot for washing, and an average pot for a family of four needs at least 2 litres for soaking. 



Fig. 43: Wheat meal preparation requires filling up the used pot                                                                            with water to soften the pot for washing (source: researcher)



[bookmark: _7zuw6xu00wet]10.3.6	   Dishwashing
Responses indicate three methods of washing: the first and the most common is the use of hands (dishwashing in sink or sink-washing) and the second is dishwashing in basin/bowl, and the third is the use of dishwasher (machined dishwashing). According to interviewees’ responses, two types of manual dishwashing exist. Dishwashing in the basin/bowl involves the use of two basins or big bowls. One contains soap and water in which dirty dishes are washed and the second basin contains relatively a large quantity of fresh water for rinsing. Two respondents found to use this method opined that it is simple and comfortable but the rest of the respondents take this method as the last option in the absence of a running tap water in their kitchen. 
When I wash my plates and other utensils in the kitchen I don’t do it in a sink. I use two basins. I wash the dishes in one basin and rinse in the other. Although I have water running from the tap in the kitchen but I don’t wash under the running tap, I am more comfortable using this method (Sadia Magaji).
I wash and rinse using two basins sometimes. But I do that only when the tap in the kitchen is not running or there is no running tap at all (Fati –Elamini).   
The second type of manual dishwashing is sink-washing. This involves washing dishes in the kitchen sink fitted with a water tap which supplies the water for the washing.  This is similar to the method of washing reported by Pullinger et al. (2013) and 14 out of 19 interviewees    they washed and rinsed their dishes under running tap water (figure 44). Rinsing involves running the tap water continuously on each item and bare hands are used to wipe the item smoothly under running water until the washer perceives all soap elements are eliminated. As soon as a set of dishes is rinsed, another batch of washing starts, and the same cycle is repeated until all dishes are cleared. 
When washing my dishes I run the tap on I wash my dishes with hands under a running tap water…you know, to be candid it is not really convenient to keep opening and closing the water tap between these series of doings involved in dishwashing (Fati Elamini – interviewee).

                   
Fig. 44:  Dishwashing and rinsing under a running tap Source: Researcher

The second method of dishwashing is the machined dishwashing. This involves the use of an electrically powered dishwasher and only two householders (Mr Amusikin and Dr Obinna) indicated ownership and use of the machine. These two householders had lived in and practiced their professions in the UK before resettling in Nigeria. And they have been used to that method a large part of their lives.   Mr Amusikin used the machine to wash all types of dishes that fit in but Dr Obinna, only uses it to complement washing with hand in a sink.
We do our dishwashing by washing all the dishes after each meal using the dishwasher. We only use our hands to wash when there are fewer dishes to wash than the machine can be used. Also, hands are used to wash pots and other utensils that the machine will struggle to wash (Amusikin). 
I use hands to wash dishes sometimes under a running tap, and I use the dishwasher to when feel a bit lazy to wash with hands (Dr Obinna).
The use of dishwashers has been reported as the most water efficient method of washing, but the use of hands can as well be water saving with good tap control by the practitioner  (Richter & Stamminger, 2012).
[bookmark: _pulfmvrq4150]10.3.7  Reasons for choice of washing methods
Of the three interviewees that practice bowl washing, Sadia Magaji, who sources water from municipal supply, gave cost saving as her key reason. Her position tags along with that of the Obidi’s household which affirmed that they have adopted the use of slow running tap to perform kitchen activities to reduce water bills. The second householder Dr Ugwu, who sources water manually from a personal well, gave lack of reticulation to his house as the reason his household uses that method but he sounded contented with their absence of tap in the house. 
Interviewees that do sink-washing under an open tap do it  for  a variety of reasons, one of which is squeaky-clean hygienic wash and rinse, convenient and time saving which agrees with the findings of  Shove, et al, (2012b). Mrs Fati Elamini, Mrs Abell, who holds this opinion also believe that it is more hygienic to wash under running tap water, a view upheld by most interviewees. This assertion opens up a question about which is more important: time, convenience or resource saving? To the interviewees, they do not give a thought to which is more important, like an impulsive action they only engage water to do the washing and rinsing as quickly and as conveniently as possible so they can get doing something:
It is faster to rinse under tap water and it saves me that hassle of changing the rinsing water in a basin which gets dirty so soon and will need changing (Mary Kandi)
Responses from Mr Amusikin indicates that they use the dishwasher for its water efficiency, convenience and time saving too, and as such they often ensure to load the machine with all dishes except a few items such as pots and large utensils that may not fit in or which the machine will struggle to wash. A bit on the divergent side, Dr Obinna affirmed that the main reason he uses a dishwasher is to save body energy whenever he feels lazy to wash dishes with hands.
[bookmark: _pzaflecm28j1]10.3.8	  Are there significant variations in practices?
 Drawing on the responses of householders above, the majority of the people do things in similar ways, thus, just few outliers are noted in the way kitchen practices are enacted. Reflecting on the identified kitchen activities namely: ingredients procurement and preparation, meals making, and dishwashing, the following are evident to substantiate the degree of similarity: 
· All 19 respondents live in estates that are located in the same developmental phase; therefore, they mostly shop for food items in the same local markets from where they buy the less clean ingredients, implying that they deal with similar quality of ingredients that are often water demanding to wash. Only one respondent (Mrs Sadia Magaji) attested that she makes extra effort to buy decently packaged vegetables she claimed to wash clean with just a little water.  
· The majority of the people (17 out of 19) asserted they use a lot of water to wash their vegetables under running tap water due to perceived dirt and pathogenic contaminants.  Only two respondents (Mrs Sadia Magaji, who claimed to buy cleaner vegetables, and Mrs Kandi who buys from the local market washed in containers because it is a method she got used to. 
· All respondents agreed that meal making demands the least quantity of water in kitchen activities
· 14 out of 19 respondents wash dishes under running tap water, only two used dishwashers and 3 washed in basins. 

A pattern observed here is that both outlier are females but no pattern observed that links to sourcing method as sadia sourced from municipal supply and claims to minimise usage to save water to reduce bills, and Mrs Kandi sourced from personal borehole, so in this case washing in a container is not necessarily for water saving or bills reduction it depends on individual reason(s). Table 8 shows practices of main/outlier performances and notable characteristics of outlier performers.

[bookmark: _kw0dydasydc]10.3.9	 Frequency of kitchen activities
When asked how often they use the kitchen, most respondents indicated that preparation of soups which takes most of the time and water in cooking is not a daily affair, some households don’t prepare a fresh soup until after a week or longer. However, the norm is that apart from soups, almost all other types of food are prepared fresh.

Therefore, in most homes the kitchen is used every morning to prepare breakfast snacks   which are eaten before going out for the day’s work, or eat out. The afternoons and/or evenings are often busy and special attention is given to preparing lunch or dinner or supper which are usually main courses eaten with the chosen soups or stews collected from the fridge or freezer. Kitchen tends to be busier and it is often a 3-times-a-day cooking in homes where one or two members of a household have retired or are jobless or visiting, similar to a family with children.

Table 8 practices, performances and notable characteristics of outlier performers
	Practice
	Main performance
	Outlier performances
	Notable characteristics of outlying performers

	Vegetable washing
	High pressure Tap running 
	Basin wash with salt or vinegar
	Varied: (1) Some are conscious of water saving to reduce bills but still desired to own personal water source (2) others  are just used to that way all their lives

	Dishwashing
	Sink-wash
	Bowl-wash or dishwasher
	(1) Bowl-wash: Consciousness of water quantity use due to water bills
(2) Dishwasher used to it due exposure to western life 



We are Africans, even though things are going western and some people eat out, but generally speaking, we still don’t have the    culture of eating out, we cook in our homes daily and mostly three square meals (Audul - interviewee). 
We cook every day in our house and most of the times we cook three times in a day (Japari Gad – interviewee - lives with a big family and a retired aged father/mother).
I must enter the kitchen and cook something every day three times a day. Even if I don’t want to do I must because of the children (Grace Handdy - Interviewee). 
Cooking up to 2 to 3 times a day means large volume of dirty dishes to wash which according to most interviewees are usually collected together (figure 45) and washed by one or two members of the household or by a housekeeper as the case may be and that happens mostly whenever people in a household ate collectively. But when there is no collective eating scenario, in some homes each person washed their dirty dishes immediately after eating, and in others households they are gathered in the washing area for washing.
We wash the dishes in two ways: On Sunday we eat together so all the used dishes come together and we wash them using the tap in the kitchen. But on other days individuals eat at different times so it is wash-as-you-use by each user. We adopted these methods because I hate heaping dirty dishes all the times before washing…accumulating them invites pest like cockroaches and flies into the kitchen (Vik-Smart - interviewee).
                                                               
                 Fig. 45: Dishes collected ready for washing (Source: researcher)
The practice of each individual washing their used dishes after meals means each person engaging their individual skills in washing. The implication is that it reduces the burden of dishwashing on the women or house-help in the household that are often engaged with that work. One issue with the approach is that members of a household that are less careful with water have to engage with it too.  

[bookmark: _esh22ipfo7nq]10.4	Drivers of consumption in contemporary kitchens
Most people attested to higher frequency of cooking in modern time; and a wider range of innovative local menus have emerged due to the growing awareness of healthy balanced diets, (even though the idea of balanced diet in Nigeria involves less of raw ingredients). Similarly Heavily soap-involving wash aimed at oil and grease cutting and dishes hygiene as well as the problem of soap overdosing means large quantities of water for rinsing given the majority practice open tap rinsing. Interviewees agreed there is a shift from the traditional practices in many ways including the steps in food preparation. 
The type of food regularly consumed by a household determines water consumption. If  it is water demanding to prepare, then the implication  for water is obvious.. A case in point, out of many others, is the assertion by Miss Doris Gad (interviewee) who stressed that they use vegetables in their foods almost every day. Some prepare moi-moi very regularly, which entails washing and processing beans regularly, a process that is identified as heavily water demanding too.  

[bookmark: _ba2mb5ed68z5]10.5   Analytical views of people’s perceptions on kitchen practices 
Regarding patterns of dishwashing, there are washing procedures that have been identified as less water efficient, and that is dishwashing and rinsing under running tap water. This practice is similar to the less water efficient way of washing ingredients. In this practice, washers leave taps running continuously almost from the beginning of the washing to the end because people feel it is inconvenient to keep opening and closing the tap in between changes of doings. One washer does not like having to keep opening and closing the tap especially because the tap knobs are round and slippery when there is soap on the hands (figure 46).

                                              
                        Fig. 46: Tap knob design claimed to discourage usage (Source: researcher)                                                

Again, even washers that close tap occasionally in between doings when scrubbing a set of dishes with soap and sponge eventually ran the tap continuously during rinsing, as evidenced: 
You know, to be candid, it is not really convenient to keep opening and closing the water tap between these series of doings involved in dishwashing (Fati Elamini - interviewee).
Yeah, when we wash dishes we tend to close the tap occasionally as some point but when rinsing the tap is left to run fully until the whole set is rinsed (Amusikin – interviewee).
Proponents of this method of washing have demonstrated their preference for convenience to water saving. It is noteworthy that considering the dominance of this practice as revealed by this research, water use will very much likely not improve. The main undesirable kitchen activities that are identified are tabulated in table (9) below.  

Table 9: less water saving activities in kitchen practices 
	Kitchen activity
	Method of doing
	Perceived reason for doing
	Water source

	Dish washing
	In washing and rinsing in drained sink often under an open tap
	More convenient and hygienic; tap handle design (not convenient)
	Borehole / well

	Ingredient 

	Purchase of less clean products
	Cheaper to buy, and the perceived notion there is enough water to wash clean
	Borehole / well

	vegetable washing 
	Repeated washing in drained sink under an open tap
	Hygienic cleaning /  to ensure the health of the vulnerable is not compromised 
	Borehole / well



However, there are approaches that are considered more water saving and still yield satisfactory results (see table 10). There is a pattern in which the first approach is to make efforts to selectively buy cleaner ingredients that will demand a minimal quantity of water to wash and rinse clean. The bowl or basin washing method used by an interviewee, Mrs Sadia Magaji, where washing and rinsing are done in bowls of water mixed with salt or vinegar, is perceived as more water efficient. This is because while those who wash in sinks under running water do up to 3 are 4 rounds of washing, The basin or bowl washers do less rounds using minimal water and salt or vinegar to achieve a similar result and better still if for instance, good quality (less dirty) vegetable or fruits are procured for use, and the water can be reused for something else since it will look a bit clean.  Washing dishes in one basin and rinsing it in another is attested to be more water saving than running the tap all through. Taking a cue from the experience of Mrs Sadia Magaji (the only interviewee in NCCE estate that is supplied by municipal water unlike others who owned their personal boreholes) it can be inferred that it is more water saving to not run taps profusely because according to her, adopting this method helps her to reduce her water bills.




Table 10: more water saving activities in kitchen practices 
	Kitchen activity
	Method of doing
	Perceived reason for doing
	Water source

	Dish washing
	In washing and rinsing basin/bowl
	convenient and water bill  saving
	Municipal water 

	Ingredient purchase
	Selective buying of less dirty product (e.g. vegetables) 
	Consciousness of water bills saving
	Municipal water

	Vegetable washing 
	i) Washing in 
basin/bowl with water and vinegar 
ii) Washing in a sink with plug under slow running tap 
	Achieved desired cleanliness and water bill savi
ng
	Municipal water 



 Another way of washing which was adopted by Mr Obidi (interviewee) and his household which helps them to reduce water bill is dishwashing with very reduced or slow running tap water. It is affirmed that even with the very slow running tap, the clean and hygienic washing and rinsing they desired was achieved. 
It is of interest to state that Mr Obidi’s house located in the MSS estate area is supplied with water from the Abuja Water Board, just like Mrs Sadia Magaji’s. What this tends to tell us is that almost all respondents that owned their boreholes run the taps with less water saving thoughts, and they often insist it is the most hygienic, convenient and fastest way to wash. On the contrary, all 3 householders that take metered supply from Abuja water Board are concerned about ways to reduce usage to save cost. It is then possible to infer that ownership of boreholes is a key factor that undermines water saving in homes.
[bookmark: _in30t7p27ram]10.5.1    What are the trends in kitchen practices?  
It is interesting at this juncture to discuss how kitchen practices have evolved over time in the context of the study area. It is important because such knowledge helps us to understand the point at which undesirable changes (as it were) began to emerge and what led to its prevalence. Owing to dearth of extant literature on kitchen practices trend, this research relied on interviewees’ responses obtained from elderly respondents, 55 years and older (some interviewees of this age are: Mr Audul, Mr and Mrs Obidi, Mrs Abell, Mr Kandi, Mr Handdy, Mrs Juma, Mr Gad) some of whom shared their experiences and observations from their growing up periods until the interview date. Responses revealed that most of them had similar experiences growing up in similar rural settings, acquired the available education at that time which provided them the background to enhance their social statuses through further education and secure the jobs that moved them from the rural settings to the urban, and positioned them in the middle class status. Therefore, they have seen and experienced how things have changed over time with regards to the kitchen.
Regarding kitchen facilities and technology, in the past women cooked with earthen pots on three big tripod stones using firewood for fuel in an open space or under a little shed in front of or beside the family house. As Mrs Juma recounted, 
…when it got rainy and stormy while cooking was going on, we relocated the cooking fire temporarily from the open space outside into our living room because they had no shed. It was a simple open air kitchen.
So strictly speaking, there were no permanent in-house kitchens, so the question of plumbing was out of it. Over time people realised walls provided privacy and storage space for some household item, so permanent structures were built as external kitchen detached from the main house, resonating with the findings of Izobo-Martins (2014, 132) that the kitchen’s location in Nigeria had shifted over the years from open cooking to outdoor shed, to in-doors kitchen; and the water use gradually increased as it shifted in-doors. Now, modern houses with in-house kitchens are built in villages, similar to what obtains in modern city homes today. 
In the olden days ingredient procurement from the market was possible but most families were agrarian and had stored farm produce such as cereal, legumes, and tubers. Fresh vegetables were harvested from farms or home gardens and used after rinsing with a limited amount of water. Even in some cases rural people don’t wash freshly harvested vegetables before cooking for the belief that washing them eliminates some nutrients thereby reducing the nutritional value (Umoh 2010). Those who lived close to surface water bodies often washed and processed grains in streams, springs, rivers, etc. Those who lived far away from streams used a little water to wash and process ingredients and reused water most often. To such people water was only available in small storages, in locally made earthen water pots for the entire family members to use for everything. Some ingredient processing was also done differently to make the same foods that are so water demanding today. As respondent testified: 
Our parents never washed beans to make moi-moi or bean cake. They only crushed the dry beans roughly with their multipurpose  flat grinding stones, winnowed away the husk and soaked the clean beans in a little water to get soft and they used to make delicious moi-moi and bean cakes. Today things have changed; people wash beans with a lot of water wasted because the water is available (Mrs Juma).
With regards to dishwashing in the rural setting where the respondents grew up, it is vital to know the kind of utensils and dishes they used. People used relatively few utensils. Clay pots were used for cooking soups and other foods. Three legged cast iron pots and small aluminium pots were used by those who could afford. Gourds were often reshaped and as bowls and a few enamel-coated metal plates were used to serve the head of the household. People took turns to wash hands in one small bowl of water before eating with hands as table spoons were not common. Male children ate together from one tray or wide plate and the females did the same in another with their siblings and/or mothers. Again, because people were largely agrarian and partly traders, there was no cooking in the families in the mornings and afternoons because people woke at dawn and hurried to their farms or the market before sunrise to maximise the day, and return home at sunset. Thus they ate fruits and snacks such as roasted yams, corn, plantains etc. on the farm; and traders bought snacks or other foods from vendors in the markets.  What this tells us is that in those days, cooking in households was mostly an evening affair and after meals a household only had a few plates and a pot or two to wash. Dishwashing was done with a little quantity of water in a bowl, with or without soap or sponge, but soap was used when dishes were oily, and mostly, only the inside of a pot was necessary to wash because the back was always covered in black soot. In those simple kitchens, no activity was identifiable by respondents as distinctively very water-demanding, not even dishwashing as it were.    
Now, how have things changed in the kitchen as a practice site? The kitchen in the modern homes where the interviewees live is different in a number of ways. Firstly, it is an indoors kitchen which means unrestricted access to the kitchen by all members of a household, also meaning access to water at any time of the day or night. Secondly, it is fitted with water systems designed for continuous water delivery which now encourages copious water use and the demand continues to rise as population grows. Thirdly, because a less traditional way of eating together has been introduced (and now in vogue), people eat separately from individual dishes, and foreign menus involving different meal courses or full course meals are now eaten and associated with improved social lifestyle. Consequently, a simple traditional African kitchen has been replaced with a modern one which is characterised by assorted sizes and designs of plates, pots, cutleries, and cooking and baking gadgets, etc., and the resultant effect is the emergence of homes kitchens that have become more water demanding than have ever been. 
Again, how did things change for the respondents? As earlier mentioned, all the respondents had a similar rural kitchen background and experience. Their change of experience came when through a period of schooling in towns and cities they gained western education and equally gained exposure to modern kitchen and dining facilities. They learned to fit into the system of doing things and accepted those ways as the new normal even up till now that they have become senior officers in their various offices, that lifestyle has become part of them in their current homes. 
Growing up and working as a domestic helper to white reverend fathers exposed me to western things in their mission kitchen, that time I used to prepare breakfast for reverend fathers in their kitchen. It was different from our local ones where you have water and everything you need. For our local kitchen water was not in abundance, just a pot of water could do a lot then, but over a long period of schooling up to the university, I have seen how things have changed. The modern lifestyle in our society is really water demanding now (Audul - interviewee)
Some of the key changes experienced by experienced interviewees are: 
· Many of the old secondary schools were built by missionaries and usually had hostels, for those who wished to register as boarding students.  
· In the school the use of tap water which they never saw the source started creating a sense of disconnect between them and the water source. Unlike when they were always aware of the quantity of water left in the water pot, which helped to guide consumption
· They had seen water as a resource not easy to come by, but the new experience of constant availability of water, and seeing how others users used water changed their perspective, resulting in increased usage.  
· They ate at dining halls where individuals had their plates and cutleries such that the practice of eating together from the same plate was taught to be abnormal or unhygienic. Over time everyone developed the culture of using more dishes at every meal, and every participant home has a dining room attached to the kitchen and they clearly indicated that everyone ate from their own different sets of plates, drank from separate cups, ate with separate cutleries such that after a dinner the sink is usually filled with a heap of dirty dishes. 
· As they imbibe some more modern or western way of doing things, it became more socially acceptable for people of the middle class to have kitchens fitted with assorted modern types of power taps, shower faucets and other gadgets to engage with water.  

[bookmark: _ye0a2utkhav4]10.5.2   Ways of doings in the kitchen and their impacts 
At this point it is vital to identify the various ways people perform practices and how they impact on water resources, the performer, and possibly the environment. This question is addressed in line with the core activities in the kitchen namely ingredient procurement, ingredient washing and processing, dishwashing and kitchen keeping. To be specific, this analyses the problems or benefits of buying dirty or less dirty ingredients from the available markets, and what or who stands to be impacted if the practice of procuring ingredients were to remain the same, and undesirable, or be changed to become desirable; but bearing in mind that what is desirable to one user may be undesirable to another. But the criteria set are that a desirable practice is one that saves water or has a strong tendency to do . A similar analysis applies for washing and processing of ingredients, and dishwashing. 
The section discussed some ways of doing that are considered undesirable. The first is the practice of procuring untidy vegetables, fruits and other ingredients. It is obvious from responses that most people buy more or less untidy vegetable stocks from the local vendors that sell cheaper.
You know that most of the vegetables we buy are from the local market and they are often dirty with sand and worms and other things. (Mrs Fati Elamini – interviewee).
 But this trend is contributing to the widespread high demand for water and to the time and energy expended to clean ingredients. Therefore we conclude that this practice impacts on water and on the washer that labour to carry out the washing. However, if the people are to change the practice by buying less dirty vegetables and ingredients, they will have to travel further away from their locale (their convenience and comfort zone) to access the fruits and vegetable supermarkets and they will have to pay much more to buy the desired quantity which they had always got at a cheaper cost in the less standard market. Thus, the chance for a trade-off between convenience and comfort, and water saving did present itself, and the people for a long time have chosen to save the former, arguably because they have access to personal ‘’free water’’ from their boreholes. So as it stands, any move to advocate for a change of practice is like pressing the red button that will impact the comfort, convenience and cheaper purchase they have been used to. 
The problem is that we prefer to buy cheap vegetables from our local Karimo market here. And that one, ah, you need to really wash them well before you use them. But if you can sacrifice you go to the Grand Square you find clean ones, I don’t know how those people do their own that they are so clean; but you don’t have that time to go all the way to city centre(Chichi).  
The second is the practice of running water continuously for washing food ingredients and dishes. People who wash in sinks use diverse methods to wash which impact on water and the performer in different ways (Randolph & Troy, 2008). This practice is widespread and common to personal borehole users. It is a negative trend that builds less water saving and usage habits among the people with negative implications for water demand. Changing the pattern of washing and using much less water will most likely make a difference, but it is not known  how the people will accept washing with less water as a hygienic practice.   
The third is frequent cooking of water demanding meals. These are meals that require a lot of water to prepare the ingredients, which also means a lot of time spent in the kitchen by the women or kitchen workers. Majority of families insist on such meals for the health benefit they derive from them.  A relevant case is Miss Doris Gad’s family where vegetables are used in almost every food they prepared in favour of a member of the family with a health condition. For health reasons too, the vegetable and other ingredients need to be thoroughly washed, which translates to more water use. In this situation, attempting a trade-off between people’s desire for healthy eating and preparing such meals less frequently to save water and kitchen labour appears to be a difficult decision,  especially considering most borehole users are least bothered because the boreholes are still supplying.  The likely feasible intervention in this case is government efforts to make more standard and hygienic vegetable markets and affordable and hygienically packaged (where possible ready-washed) vegetables available in most (if not in every) residential community. In that way, chances are high that people would easily adapt a less water demanding ingredients washing method like the salt and vinegar method.
Fourthly, regarding the gender issue, there is among the people the cultural practice that the place of the women is primarily the kitchen, and that they are responsible for making the household’s daily meals. That culture was more functional and less problematic in the ancient times when the men were solely responsible for breadwinning and the women were responsible for meal making and housekeeping. But currently in most homes, for economic reasons wives are out and about doing things to support household income and they are still expected to successfully balance that with their ‘’primary responsibility’’(running the kitchen). This has led to proliferation of employed or engaged housekeepers for kitchen chores, but she is still expected to oversee and ensure nothing goes wrong. The use of housekeepers (or house-helps as they are commonly referred to) is reported to be responsible for water wastage in the kitchen and other outdoor practices. The same goes for many families that engage their growing up children (especially females) to help their mothers out in the kitchen as evidenced: 
Since I started using house-helps, I have seen that they waste a lot of water (Abell - interviewee). 
I can say that one of the main wastage of water is by the children when you ask them to do things they waste a lot of water (Mrs Bada - interviewee).
In this analysis there appears to be tension between maintaining household / marital culture and economic support and water saving. Attempting to keep the woman focused on the kitchen alone will impact negatively on the family’s economic sustainability. Again, her focusing more on economic support will jeopardise the socio-cultural values that hold the family, and attempting to combine the two responsibilities without engaging house-helps may impact negatively on her health and wellbeing over time. The implication of this is that we have got more of a structural problem here that bothers on the socio–cultural and the socio-economic structures of the country. The government may have a bit to do to ameliorate the impact on working women through some financial support from public fund, but the most important thing is a social revolution aimed at cultural modification that could make is ideal for a man and women to have equal shared responsibilities in the kitchen, which might be difficult but it is not impossible. Some variants of practices are considered desirable. With regards to ingredient procurement, a desirable practice is buying less dirty vegetables, fruits and other ingredients from a standard vegetable and fruits market. Although the question of trade-offs between saving money, comfort and convenience, and water saving, still lingers. Water is important, but comfort and convenience are too; the trade-off is left for individual discretion.  
Another desirable practice is bowl washing. As earlier explained the practice involves the use of hands and using two washing up bowls whereby one is used for washing and the other is used for rinsing. Using this method, at least the washer gains an idea of the quantity they use per washing and that helps them to understand when they are using more than necessary quantity of water. For instance, a washer running a tap in full capacity into a draining sink may not know when they have used much more than required water to wash and rinse just a couple of plates. On the contrary, it is assumed that a bowl washer could easily make sense of that quantity and know that it should wash more dishes in a much more controlled manner and achieve the desired cleanliness. Although there is no 100% assurance that everyone that washes in a bowl will be frugal with water, interviewees' affirmation and personal observations reveal that continuous tap running for dishwashing is less water efficient. This is evident in the response below:
We normally run the tap when we wash plates and pots and things in the kitchen. But there was a time our drain got bad and we drained waste water from the sink into a bucket. It was surprising that I had collected and disposed of about seven or eight buckets of twenty litre capacity by afternoon that day (Idu – interviewee). 
Following the aforementioned, what will be impacted if we were to encourage washing and rinsing things in washing up bowls? The answer could be drawn from the reasons advanced by the interviewees for running tap water. The main reasons advanced for running the taps are cleanliness (make them achieve their desired level of hygiene), convenience (it makes the task less tedious), and time saving (make it easier to catch up with busy schedules). So, attempts to encourage people (mostly females) to start washing in bowls will create positive impacts on water resources sustainability, and modifying kitchen arrangement to save and reuse drained water from the kitchen for gardening will be for gardening. But replacing the washing under open tap with washing in a bowl will as well create a negatively gendered impact in the sense that to the washers it implies less hygienic wash and the need to make it more hygienic makes their already heavy tasks more tedious and they are losing more time in the process.
[bookmark: _dyv1ufnc6gnc]
[bookmark: _vuuihhz2gi7l]10.6 	Chapter conclusion
In this chapter, household kitchen practices were explored. The first part of the chapter is mainly descriptive, examining the core water-engaging activities in the kitchen which are cooking and dishwashing. Cooking involves three-fold activities namely, ingredient procurement, ingredient washing and processing and ingredient heating which completes the cooking procedure. People’s perception reveals the kitchen as a strongly gendered practice site for the family’s social and nutritional wellbeing. For proximity and convenience, most people procure ingredients from substandard markets in the neighbourhood where the available vegetables, fruits and other ingredients are dirty and not hygienically handled, resulting in less water efficiency for washing and processing. Dishwashing is largely done under running taps for perceived hygienic washing, for convenience and time saving, a practice that is found to impact negatively on water resources. Frequent cooking and dishwashing are daily activities that are considered to have gender impact as the women are expected to run the kitchen daily in addition to their efforts to support the family economy. It is realised that it is not a simple task to persuade people to trade-off their quest for food hygiene, convenience, comfort and time for water saving. But a critical look into possible areas of trade-off for water saving could pay off in the future.







[bookmark: _2cc3ffz8srr3]CHAPTER ELEVEN: CAR WASHING AND GARDENING PRACTICES

[bookmark: _zcg6x1es6iew]11.1	Introduction
This chapter explores interviewees outdoors practices to understand how people engage with water to do things outside within their backyards or front yards. People were asked to talk about the things they do outside that require the use of water. The responses of people reveal three variants of outdoors practices namely: car washing, plant watering, and livestock farming. However, these three are not carried out altogether in all households; which means that some households wash cars but do not keep gardens or water plants; other households water plants and wash cars but do not keep livestock and so on. Therefore, the methods and frequency of washing presented in tables 11 and 12, and the categories of plant watering activities in table 13 are drawn from individual households’ collective response (with each pseudonym representing a household). This is because it was observed that during interviews responses of individual members of a household to questions on each outdoor activity do not vary significantly in a manner that will demand analysing individual responses on the same set of questions discreetly. That is to say as a member of a household agrees that cars are washed in certain ways and a number of times in a week, the other members of the household do not present a divergent responses on car washing method or washing frequency and so on, even in a situation that some members of the household were interviewed in a separate session. 

The distribution and categorisation of the variants of outdoors practices are presented. Car washing takes place in 19 households; 15 are in NCCE estate where the majority of the respondents reside. Based on observation and people’s responses, car washing is categorised into four variants based on the methods used for the washing. The first is the use of buckets and scooping bowl and the second is the use of buckets and hosepipe, the third is the use of a pressure machine with water-gun and the fourth is dew wiping which simply means wiping of dirt from a car when covered with early morning dew. Plant watering is the next most common outdoor activity. This comes in the form of vegetable plant watering, fruit trees watering, and Hedge-plant and flower watering. Of these three, vegetable plant watering and fruit plant watering are the least done among the people, thus, only three and two households respectively indicated being actively involved. The most common plant watering practice among households that draw on water is the hedge plant watering which involves watering of hedge plants and or flowery plants, and as much as 13 households responded being actively involved in this activity. However, there exists an outlier category of households which are directly opposed to the most prevalent water using category. This is referred to as the ‘’no watering’’ category comprising seven households which own hedge plants, flowers, and some fruit plants but have long ceased from watering them. The last outdoor practice to discuss is Livestock farming.  Interviews and observations showed that it is not a prevalent practice among the people, thus; only two households were identified with this practice. The next section explains ‘how’ (method) and ‘why’ (reasons) car washing and the various categories of plant watering are undertaken, and how often they are done; in addition, peoples’ perception of household livestock keeping. 

[bookmark: _4ehluhc3bsf5]11. 2 	Why do people wash cars?
It is important to know why people wash their cars and do it as often as they do. According to Edmund King, the president of ’AA’ cars, people wash to eliminate dirt and corrosive substances in order to maintain the integrity of their cars, and particularly, keeping windows, lights and plate numbers clean is lawful (Ray Massey, 2012). People were asked why they washed their cars. Removal of dirt is one common reason advanced by the majority of the people. Interviewees’ responses indicate that they are particularly interested in the cleanliness of their cars. According to responses, this is for two reasons: The first is for religious attendance. In this case people attested to washing their cars at weekends because they want their cars to appear clean in the public when they go for religious functions. This is evident in the case of Mr Bada. He clearly indicated that he is a religious Muslim and his attendance to religious worship is one reason. He has two cars and one of them is used for special occasions such as social or religious functions. The car used for social function is cleaned as occasion demands.  Also Mr Papika is a very high ranking officer with the federal government in Abuja and he lives with his family in the NCCE estate. He appears very busy but he also washes his car for Church services on Sundays.
	
…you see this car here, it goes out mostly on Fridays, and I believe that the dust on it is not much, so, the dew is enough for me to wipe the dust from this car (Mr Bada, interviewee).


For outdoor usage, I use water to wash my cars…and which normally is Saturday evening because I go to church with the car on Sunday morning (Mr Papika, interviewee).
There is no clear indication from any interviewee’s response that it is a religious demand to wash cars before appearing for worship, personal observations in the past and in the course of this research indicated that people wash their cars at weekends. This also connects to the fact that the majority of social functions such as weddings, anniversaries, birthday celebrations, etc. are common at weekends, including Sundays and it is a common social practice and public expectation that car owners should drive to such occasions in their cars because it is a status symbol and represent a respectable self-image to the public. The public transport system in Nigeria is poorly developed which is one reason that private car ownership is a high priority for any middle class household and that is definitely contributing to household water consumption.
The second reason some people presented for keeping their cars clean is that they consider it appropriate for their cars to look clean in their places of work on daily basis as a dirty looking car does not befit their social status especially in a corporate office setting, which agrees with Sofoulis’ argument that such perception about maintaining self-image for public appreciation can be inconspicuously impactful on water demand (Sofoulis, 2005:450). This is reflected in Mr Ojie’s household. In the case of Mr Ojie (an interviewee), he is a director who holds a top administrative position in a government parastatal in Abuja. An Interview with Mr Ojie’s house-help, Mr Gera, who washes his cars, reveals that the car he uses is washed every day in the morning before his driver rides him to his office or any official trip. This is evident in his response below, 
		Ah! I have to wash the car…before my ‘oga’ (master) goes to work o!
The tone in the expression above implies that the car necessarily has to be washed because his master, a high ranking officer, is using it to his office and it has to be clean as befitting his official position and social status. This is what is going on when people attend religious functions too. No participant indicated that it was part of religious requirement to wash a car before attending, so it is rather a social expression. Interviews indicate that 9 other householders who work in various corporate organisations, like Mr Ojie, also wash their cars before driving them to their places of work. A case in point is Mr El-Amini; he is a young man who appears to be in his late twenties and lives with his wife and little baby; he works with a space research agency in Abuja and goes to work daily during the week. Although he maintains that he strongly believes in water saving, he also said that when it concerns his car, he must wash to keep it clean to use for his official duties. 
I normally wash my car, even though I don’t like it washed with detergent frequently (due to paint fading) but I wash it most days with ordinary water, without soap. 

[bookmark: _5t8ppvfiki5u]11.3	How are the cars washed?
Many interviewees were asked to describe how they wash their cars. One of the interviewees is Mr Ugwu, a very senior civil servant with the federal government and the NCCE estate community chairman. He indicated that his male housekeeper washes his car and he does supervise the washing, although the housekeeper was unavailable to be interviewed, Ugwu described the washing process: 

One major thing water is used for outside is washing cars. My house-help washes my car. The process is simple; when the car is dirty he fetches water into buckets, one for washing and the other for rinsing. He will first of all splash water on the car and wet it all over. After that he will apply soap and water for the washing. He uses a sponge with soap and the water and rubs the car all over. After the washing with soap, he will rinse off all the foam by scooping and pouring fresh clean water on all the washed parts to remove the soap foam and all the dirt. 

 
The use of bucket and scoop bowl is the most prevalent among the people; as shown in table 11, there are 11 households out of 19 in this category.

Another category is the buckets and hosepipe method of washing, which was observed by the researcher in the household of an interviewee, Mr Ojie. He is a director in the civil service and a very busy man. He lives with his family and a couple of adult relations who help out with house chores. The observation reveals that the process of washing is similar to the ‘bucket and scoop bowl ’ method described above but the only difference is that a hosepipe is connected to an outdoors water tap to receive supply from the storage tank and it is used instead of a scooping bowl to apply water on a car. In this case (as shown in figure 47), with aid of the hosepipe the washer wets the entire exterior of the car including all hidden parts where mud and dust are trapped around the wheels – to soften dirt for proper scrubbing with soap and sponge.  Afterwards, the entire exterior is scrubbed with a soapy sponge, then the hose pipe was activated again and pressured water was used to rinse the entire exterior of the car. A similar washing scenario was observed in Abdul’s household located opposite Ojie’s. The house-help, Idu, washed their car in a similar manner as described above. 



In Abdul’s house  
In Ojie’s house  

Fig.  47: Car washing using bucket and hosepipe 


Table 11: Variants of car washing in households based on methods of washing


In addition to the above reported observations, householders that were asked to describe how they washed their cars corroborate the bucket and hose pipe method of washing described above. This is evidenced:

For car washing we make use of the liquid soap used for washing cars.  We put a small quantity in a bucket of water, mix it and we use a sponge to wash the whole body of the car. After scrubbing the car all over with soapy water, we then use our hosepipe to apply water on the car to wash off the soap (Gera, interviewee, NCCE estate).  

 Another category of car washing mentioned by an interviewee (Dr. Enehe) is the use of a pressure machine with a water-gun (see figure 48). He is the only interviewee who indicated ever using this method which indicates that it is not a common practice among the people. Although he said the machine had broken down at the time of interview, he showed evidence that he prefers the machine to the use of buckets. Again, although it is similar to the bucket and hose pipe washing method because the use of a pressure machine equally involves using a bucket of soapy water and a washing towel to scrub the body of a car for proper removal of dirt. However, the pressure machine is considered by the user as more effective than other methods because of its capacity to forcefully flush dirt and mud out from the inner recesses of car in a manner that the other methods of washing are unable to do a perception that tallies with the argument of Collins, (2018) in his pressure washing machine blog review where he argues that  pressure washing has a special way of sustaining the bodily integrity of a car than any other method of washing.

			We wash the cars daily. Initially I was using a pressure machine for quite a 			while, unfortunately it is broken now so I can no longer use it, so I use the 			normal manual method which is just the buckets and small bowl to scoop 			water from the bucket and pour on the car to do the washing(Dr Enehe).
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Fig. 48: Pressure machine at work (Source:  Collins, 2018) 
        
The fourth method of car cleaning which a householder described is dew wiping (see table 11). According to Gordon Stanger, dew and fog harvesting could be a potential water saving strategy especially in geographical regions rich in fog and dew where water from dews can be put to effective use to save potable water (Stanger, 2000). This method of car cleaning was mentioned by only one householder: Mr. Bada, a retired engineer who lives with his wife and children in NCCE estate. He confirmed that apart from the fact that he uses his borehole water to do the buckets and scoop bowl method during dry season, and harvested rainwater during the wet season (an approach supported by the finding on rainwater harvest study by Selina et al., (2016)), he confirmed using accumulated dews to wipe one of his cars which he uses mostly on Fridays. This method is only used for that car during the wet and humid season when dews form sufficiently on his cars which are parked in an open space at the front yard of his house. He does the cleaning very early in the morning before the sun rises. The method of cleaning according to him is the use of washing towels without washing soap. This is evidenced in his response:   

It depends, you see this car here, it goes out mostly on Fridays, and I believe that the dust on it is not much, so, the dew is enough for me to wipe the dust from this car. But at the time of dry season when the dew is no more, I use two buckets of water, one bucket for this car and one for the other car (pointing to the cars).              

[bookmark: _fyrhs2p2gka5]11.4	How often are cars washed?
With regards to the question of frequency of washing, knowing how often people wash their cars provided insight into people’s level of engagement with water for this practice. Frequency in this regard refers to the number of times a car is washed within a specified period and people’s responses reveal that it varies with households, and 2 categories of people are identified, the first are high-frequency washers and the second are low-frequency washers.  
[bookmark: _51eiepib5fec]
[bookmark: _bs4ophp56ktp]11.4.1 Low-frequency washers
As indicated in table 12 below, some households attested to washing cars daily or almost daily using the bucket and bowl method, and their purpose is to achieve cleanliness for their personal comfort and good image when they drive to their workplaces and to religious worship grounds, which they consider very important. Up to 11 out of 19 households are in this category which makes the high-frequency washers the dominant category. This finding is contrary to that reported by Pullinger et al., (2013) where most people wash less than once in a month in South and South-East of England; which is similar to the findings of Phipps, et al., (2013 May) who investigated car washing habits of Liverpool John Moore University and United Utilities’ staff and reported an overall annual average of 11 washes per car and the bulk of the population wash about once in three months. This comparatively high frequency washing in Nigeria is as a result of the dusty nature of the environment that causes dust to accumulate on cars in the dry season and the street/roads are dirty and slightly muddy in wet seasons thereby causing muddy splash on cars, which most of the washers are uncomfortable with.

[bookmark: _ldp3xyb8ymi1]11.4.2	 Low- frequency washers
This category is made up of those that wash twice in a week or once in a week. One household  belongs to this category. The next category washes only as occasion demands and 4 households were identified with this practice. The least frequent washers do once in two weeks and only two households are in this category. These people do not count daily neatness of their cars as important and rather emphasise the services that the car renders, and in this way they contribute to reducing consumption for car washing.

[bookmark: _w8qwx8jzsuvo]11.4.3	 Very low frequency washers
However, further interviews opened up responses which established that contrary to Mr Ojie’s case above, there are a couple of other interviewees that drive their cars to work daily but do not wash their cars. Two outlier cases are Mr Papika, and Mr Amusikin (interviewees). They confirmed that they are not bothered to wash at any time during the week when they use their cars to access their workplaces, irrespective of their high ranks in their workplaces. Papika only washes occasionally using the bucket and bowl method when it becomes too obviously dirty. To Mr Amusikin, washing is only important when accumulation of dirt is causing safety risk. And he uses an unspecified or disclosed method.
I wash my car mostly on weekends precisely Saturdays…but after returning from a long trip which made the car dirty I will wash even if it was not a weekend (Papika). 
		
Really I am not bothered to wash my car every now and then; I am not given to such practices. I wash my car especially because of the wind shield, when it gets dirty that it reduces my clear view (Amusikin).


Table 12: Frequency of car washing in households

Amusikin’s argument agrees with that of Dr. Hilary Jones cited by Sian Filcher, that people do not need to just keep washing their cars all over on the streets of the UK because of the lockdown period because they do not need flashy or shiny cars to get around but clean windscreens, this understanding could help to reduce the degree of storm water drain pollution (Sian, 2020). Although this argument came up in the period of COVID-19 lockdown, it gives opportunity for people to think they can do without certain habitual practices they always thought they cannot do without.    
[bookmark: _1v0xulhnohks]11.5	Plant watering: peoples’ perception of plant watering
Plant watering as earlier mentioned is the next most common activity (after car washing) which engages water outdoors. How people apply water on plants and the kind of plants they keep and water is helpful to understand the impact of their activities on outdoor water demand as some plants need a lot of water while others need limited quantities. Therefore, people were asked to describe the type of plants they water, the method used for watering, and how frequently they water plants. Interviews and observations reveal that plant types and the watering come in the form of vegetable plant watering, fruit plant watering, and aesthetic plant watering. The categories of plants grown and watered or not watered by households are presented in table 13, and the spatial distribution of the same is represented in a google imagery figure 49. Methods of watering are: (i) the use of hose pipe which takes supply from outdoor water tap and water is applied to plants through manual or automatic sprinkling; (ii) use of bucket and scooping bowl by fetching water from outdoors tap into buckets and using a scoop bowl to draw water from bucket and manually pouring on plants. No interviewee indicated using a watering can or only interviewee (Mrs Vivianus) indicated reusing water saved from the kitchen to water the fruit garden. Five householders use hosepipes for watering as they found it more convenient and 7 households use the buckets and bowl method as their convenient method., and there is absolute freedom to grow any kind of plants and water them without restriction, a finding opposed to the situation in three Australian cities reported by Linsay and Suski, where the long years of drought in 2000-2010 gave rise to hose pipe restrictions, water reuse and replacing garden plants with drought resistant species (Lindsay & Supski, 2017). 

With regards to watering vegetable plants, only 3 of the households are involved. This result is slightly surprising given the expectations set by some authors, e.g. Sunwar et al., (2006); Galhena, Freed, & Maredia, (2013) that indicate proliferation of food gardening in Africa, Asia and Latin America urban homes. The first among the 3 households is Abdul’s household. He is a retired executive officer from the federal civil service of Nigeria, and, his spouse, children and children of other relations live with him, and the home appears to be very comfortable financially. As observed during a visit to the household, they use an open space at the back of the house for the vegetable garden, which was being prepared for dry season planting (figure 50). 

THIS FIGURE HAS BEEN REMOVED BY THE AUTHOR FOR COPYRIGHT REASON

Fig. 49: Plant watering activities of households in NCCE Estate (developed from Google maps, 2020)
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Fig. 50: (a) Preparing vegetable bed for dry season planting in the year 2018  (b) yam and corn planting in the year 2020 - Audul’s house






According to Idu, the man that works on the garden, they water the plant and the gardening is done in the dry and wet season every year. He confirmed that different types of local vegetables and crops are planted and watered. At the onset of rainy seasons spinach and ‘ugu’ (pumpkin) are planted primarily for the leaves; sometimes they did crop rotation so they plant yam and corn (figure 48b), a practice that agrees with the description by Fernandes and Nair of a typical tropical home garden (Fernandes & Nair, 1986a). The plants are watered regularly but when the rains become frequent and sufficient the vegetables are left to the rainwater.

However, if the rain ceases for a few days they resume the watering. The second is Abell’s household, the man lives with his wife and a relative at the time of the interview. The wife, Mrs Abell, does the gardening and during the interview she confirmed keeping a vegetable garden where the only vegetable plant is ‘ugu’ (pumpkin). The third household is that of Bada, a retired senior officer who lives with his wife and children. They also attested to keeping a back garden which he did not specify the type of plants available there but they are watered in the evenings. These responses are evidenced below:

We normally plant vegetables such as úgu’ (pumpkin), African spinach commonly referred to as ’green’. We water the vegetables almost daily as we feel they need the water, especially in the dry season when there is no rain. But even during the rainy season we water when we feel they need water, like when the rain ceases for a few days (Idu - interviewee).
			
The only thing I do with water outside apart from car washing is that I water my ‘ugu’  in the garden at the back of my house, that is all (Mrs Abell - interviewee).

You see, during the dry season, since the rain has ceased, you know I have my food garden, I have a tank at the back yard there, I release water from the outdoor tap into the tank and from there I water my garden in the evening (Bada - interviewee).

[image: ]
Table 13: Categories of plants owned and methods used for watering by 

Fruit plant watering is done by 2 households. In Abdul’s household the oranges, lemon, coconuts, and pear which are found arranged on one side of the front yard and they extend towards the backside of the house (figures 51a and b). In the back garden there are banana plants, and coconut. The interviewee, Idu, said that in the past all the fruit plants were watered daily using a hosepipe connected to an outdoors water tap. But now all those fully grown into mature fruit trees are no longer watered because they are deeply rooted so they are left for the rains to water. According to him, the only fruit plants that they believe require regular watering are the banana plants in the back garden, and tomato plants which are planted and nursed whenever the season comes. The banana plants get their watering regularly as the vegetables that grow beside them are watered, both in dry and wet seasons. The second household is that of Vivianus which keeps a fruit garden and the fruit plants identified are pawpaw and bananas, other unknown trees are also found in the yard too (52).  Watering is done regularly especially in the dry season with water from her personal borehole when the borehole yield is sufficient, as the yield dwindles during the dry season. However, in the heart of dry season they reuse water from kitchen and cloth rinsing in order to save the fresh water from the borehole. 
We have fruit plants which we water daily in the past. But as they grew into mature trees (and started producing) we no longer water those ones. But we water the upcoming plants, especially in the back garden where vegetables and tomatoes are. We water the bananas too because (they need water always). We equally water the yam when we plant them (Idu - interviewee).I have no vegetable garden, but I water my economic trees like pawpaw and others .I only have economic trees, not vegetable gardens.  (Vivianus -- interviewee).

[image: ]Orange
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Figure 51a: Fruit trees in Abdul’s front yard

Vivianus’ coping strategy in the dry season is indicative of the fact that a middle class household is capable of adapting and changing practices in response to changing circumstances. But what remains unknown is whether a household will be willing to change practices this way without a circumstance of water shortage. 
[image: ]
Figure 51b: Fruit trees in Abdul’s backyard
Papaw
Banana
Unnamed fruit tree 

Figure 52: Fruit trees in Vivianus’ yard

Aesthetic plants watering is the most common variant of plant watering among households. Aesthetic plants in this regard refer to two categories namely: hedge plants (which are used to create hedges to delineate the boundaries between neighbouring houses or streets or other public spaces such as playgrounds within the estate, and for beatification purpose in some cases), and flowery plants (which are used for decorating the environment around a house). Interview outcome reveals that 13 households confirmed they water their aesthetic plants which in this case comprise yellow bush hedges (the name given to the common hedge plants in most households in the estates), Ixora flower hedge plants, and other flowery plants (other than hedges).  Thus, three categories of watering emerged. The first category is the watering of hedge plants only; the second is the watering of flowery and beautifying hedge plants; the third is watering of flowery plants which are not used as hedges.
Watering of hedge plants only is done by 4 households. Their responses showed that they are not so bothered about keeping an environment beautified by flowers and lush-green plants, suggesting that they are satisfied with keeping only the hedge plants which they watered only when they feel like sparing some water to do so. This is the case for two households (Elamini, and Vivianus), they indicated giving attention to the hedge plants as much as they can spare water in the dry season and leave the plants for the rains in the rainy season.

But the case is a bit different for Ugwu’s household. Ugwu, the head of the household, is a senior civil service office and stays with his family in the estate; he believes in taking care of his hedge plants as much as possible to keep them green and fresh. He confirmed watering the plants (people refer to them as ‘flower’) regularly in the dry season and anytime he feels they need water, even in the rainy season. Figure 53 below shows some houses of interviewees in this category of plant watering. Responses below are evidence. 

We normally water our flowers when we have sufficient water. But again it depends on whether I or my children have the time to do it when they are at home. Like in March OR April when water is not much available we don’t care about flowers but economic trees (Vivianus - interviewee). 

I don't leave my flowers till the rain comes, by that time they will begin to wither. Now the rains have stopped, very soon the harmattan will come; by mid-December I will start watering the flowers so that by the time the rains return, they will still be alive (Ugwu).
                   
    Hedge plants in                            Mr Ude’s house                              
Hedge plants                      in Mr Bada’s house                          

  Hedge plants in Vivianus’ house                             


Fig.  53: Hedge plants used primarily for boundary demarcations – NCCE estate                          

The hedge plant shown in the picture is popularly referred to as yellow bush among the people of the study area because at some point during the rainy season or if they are well watered in dry season, the young and tender leaves appear yellow in colour (Note: the plant in the figures above do not appear yellow because the snapshots were taken in dry season when they are poorly watered). Observation and findings showed that the plant is common in the estate; every household once had yellow bush as hedges around their house, and all except two still do. In fact, the hedges are part of the estates landscaping design from the onset, but it is unclear if the intention was for boundary demarcation only or for beautification as well. However, as mentioned earlier, the two outlier households have replaced yellow bush with ixora plants which they perceived are more beatifying. These two households in NCCE estate fall into the next category of plant watering to be discussed.

The second category of plant watering is watering of flowery and beautifying hedge plants. This involves watering of plants that are meant for beautification and also serve as hedges for boundary demarcation. It is practised by households that are concerned about the beauty of the environment around their houses. The two households involved in this category are Ojie and Abdul’s households which are close neighbours, friends and work colleagues living opposite one another, separated by a street. It is argued that spatial contagion occurs among neighbours with constant visual contact of their neighbours gardening practices and they tend to influence one another (Carol, Hunter, & Brown, 2012). Although, it is not clear if this similarity is a plan by both or personal interests or neighbourhood spatial contagion. But Mr Ojie’s response that he liked Dr Audul’s landscaping and emulated it, could shed light that is more of a contagion case. These two households have their houses modified and beautified, and the introduction of ixora flowery hedge and other beatifying plants appear to have distinguished their houses from all others in terms of landscaping (see figure 54). 

According to their responses, in order to achieve the desired outcome, the household ensures they water the plant frequently, except when rainfall becomes frequent and they see no reason to water yet. The desired outcome is for the new hedge plant to grow to its maximum height (3 feet or taller) to make their dream hedge that will beautify their yards, which implies that the pace of watering will continue into years in the future as the plant is said to be water loving and the growth rate and increase in height is known to be slow (in figure 54), see the height of ixora plant in the year 2018 and in the year 2020). The house servants in both households were asked to explain how they water the plants. Their responses are evidenced below: 


   

Remainder of yellow bush hedge – at the back side
Ixora  plant replacing yellow bush at the front yard to the right
Ixora replacing yellow bush at the front yard to the left














[image: ]                              Fig. 54: top (flowery and beautifying hedge plants in Ojie’s house) bottom (flowery and beautifying hedge plants in Abdul’s house) - old hedges replaced by ixora plant in both houses

I use hose pipe, is very long so it use to go to this  side  and that side of our house here and there to give water to the flowers, yes, it go everywhere around the house to water flowers (Gera – Interviewee in Ojie’s household)

We water the flowers to keep them fresh, we want them to look nice and make our house fine and look good. I normally connect the hosepipe to an outdoor tap and sprinkle water on the flowers.  The watering is done regularly whether it is the rainy season or dry season. I only skip watering if there is rainfall (Idu – Interviewee in Abdul’s household)

Apart from the above mentioned cases, other households in the Customs estate keep, in addition to the Ixora plant, climber hedge plants that provide a decorative outlook. Their main reasons are for demarcation and beautification such that the householders do not just water the plant to keep them alive but go steps further to add some decorative features such as entrance arches (see figure 55a).  One can easily contrast figures 53, figures 54, and figure 55 to understand how different households give attention to their plants, which also serves as a pointer to understanding how water demand for plant watering varies in individual households. 

Flowering Ixora plants 
Unnamed climber hedge plants 


Fig. 55a:  flowery and beautifying hedge plants in Customs’ estate


The third category is watering of flowery plants not used as hedges. This involves keeping and watering a combination of different flowery plants mainly for the purpose of beautification. Four households are identified in this category and interviewed; the first two are Obinna’s and Manza’s households, they live in NCCE estate. The second two are the households of Enehe and Obidi located in MSS Estate respectively. One case will be isolated and discussed as an atypical example of households in this category and that is Obina’s households. Their case is of interest for discussion as it appears as an outlier from all other households in the estates. Obinna, the home owner and interviewee, is a doctor who practised in the United Kingdom over a long period of time before moving into Abuja. In the NCCE estate all other households maintain either yellow bush hedges or Ixora plants as hedges, but they are the only household that keeps and waters a conventional flowery plant garden with a lawn. It is also the only household that constantly maintains their lawn by watering it with an automated sprinkler (see figure 55b). Having seen how the garden watering is done, the interviewee was asked to talk about his gardening and watering experience and his response is evidenced below:

I water my flowers and the grasses around my house in the dry season. How is the garden watered? It is watered until they are soaked and we feel they are really watered. In the wet season we may not water, but we do water up to 3 times in a week using a hose pipe and external water pump to give enough pressure for watering (Obina – interviewee).

Ixora hedge 
Water sprinkler

Figure 55b: Aesthetic flowery garden in Obinna’s backyard

Enehe, Manza and Obidi are in the same scenario where they water the flowery plants to keep them blooming to beautify their houses (see example in figure 56).  However, their watering methods vary. Mr Mangza waters with hosepipe regularly up to several days in a week because he finds it more convenient using that method especially as he uses an external pressure pump to support the supply from the borehole which provides the desired pressure for manual sprinkling.  Enehe indicated he used a hose pipe in the past but replaced it with buckets and bowls for no specific reason.  He uses a personal borehole and as much water as he wants .    

We also water the flowers in the dry season a minimum of once in a week. The flowers were being watered with hose pipe initially, but I just decided to start using the bucket. The watering takes about 10 jerry cans of 20 litres each that is about 200 litres.

Here there is a switch from hose pipe to bucket, suggesting the user's degree of freedom to switch practices material at will with no specific thought about the implication for water consumption; further confirming the implication of ownership of water source for practices.  
[image: ]
Fig. 56 Assorted decorative plants in Enehe’s yard

[bookmark: _7ogachanxom7]11.6	 Livestock keeping
Having discussed car washing and plant watering, this subsection discusses livestock keeping, which is the third outdoors practices found in the research. It involves keeping livestock using any available spaces around a house, a practice reported as common in most tropical home gardens (Fernandes & Nair, 1986b). In the course of this research it was discovered that only two out of twenty households confirmed being involved in this outdoors practice, making it the rarest outdoors practice among households in the study area. Abdul’s household is observed to keep birds in a small poultry house, and Ojie’s household had just constructed a shed for snail farming at the time of visit. With regard to snail farming, according to Cobbinah et al., 2008: 25, ‘Snails need damp, not wet, environments. Although snails need moisture, you must drain wet or waterlogged soil’. This assertion suggests that the water requirement in this regard is insignificant, meaning it has no significant  impact on water demand and as such does not require further investigation and discussion in this study.  

Unlike snail farming, poultry farming was thought to demand a bit more water, so the domestic worker in charge of the farm was interviewed to explain how they engage with water to care for the birds. Their responses revealed that the farm demands water for two key things: (i) bird hydration and (ii) washing of drinkers. With regards to hydration, the interviewee confirmed that water is served to birds in four litre capacity drinkers and the quantity of water filled in depends on their age and environmental temperature. They drink less when they are one week old or younger, and increase hydration as they grow older; and they drink more on hot days. Moreover the water in their drinkers is changed when it gets dirty and they change it three or more times in a day. With regards to washing of drinkers, they are washed and rinsed under a running outdoors tap located close to the farm house (figure 57). According to the interviewee, the frequency of drinkers washing is dependent on the number of times the water gets dirty and is changed, and it also depends on the number of drinkers used. Their comments below are evidence.
 
We have chicken we take care of and we use water to give them to drink. We also wash their drinkers with water, so we just take the drinkers to the tap and wash them under the tap there. The amount of water we normally give to birds changes. Sometimes we can give like four drinkers, and sometimes more than four drinkers are given when the chickens are older and bigger. So each normal drinker is about 1 to  3 litres  and the type  we give them is the normal small one when they are small  (Idu - interviewee).



Outdoors water tap
Bird feeder
Pen 1
 Pen 2

Figure 57: Two bird pens located beside the vegetable and fruit garden in Abdul’s house

Water use for a home-based poultry care described above could be an outdoors practice of significant water demand depending on the scale or size of the farm. However, as noted earlier, it is a very rare practice among the people of this social class, consequently it is yet to be determined if this practice has had any significant impact on household water demand. 

[bookmark: _hc4a0zfki5tw]11.7	Chapter Conclusion
In this chapter, outdoors practices were explored. Three practices emerged namely car washing, plant watering and livestock farming. Car washing is done by 19 households and the most common method of washing is the use of bucket and scoop bowl. Frequency of washing varies significantly with daily or almost daily washing being the most dominant among interviewees that hold car cleanliness as very important for personal comfort and images; and washing once in a couple of weeks is the least practised among those that do not bother about daily-car-cleanliness. This indicates that overall the majority of people wash and frequently too, making it a practice that should not be ignored for water saving intervention.  Two major reasons emerged for washing cars: firstly, to attend to religious functions and secondly for commuting to the office uses but almost all car owners wash at week-end thereby establishing a link between car use and ‘weekend’ (in this case from Friday to Sunday) activities such as Muslim prayers, Saturday social functions, and Sunday church services.

Plant watering is commonplace among the households but the most common plant watering practice is watering of hedge plants (yellow bush) and watering of flowery plants for beautifications other than boundary demarcation. However, it is discovered that 7 households do not water hedges and flowers. The least prevalent activity in this regard is ownership and maintenance of conventional western-style gardens with lawns. 

Patterns were observed that show that the number of cars owned and washed and the extent of investment into aesthetic gardening increases with household wealth. The method of plant watering and car washing are closely linked and in most cases the male workers that wash the cars do the plant watering and garden care, thereby establishing a gender connection to the practices; and more of these are further expounded in detail in the next chapter.  Livestock keeping is rare, only two households are involved, and one of them which farms snails is of little relevance to water demand, consequently there will be no further discussion or analysis regarding this practice.   










[bookmark: _pupl9gkx3vci]CHAPTER TWELVE:  DISCUSSION AND ANALYSIS OF KEY FINDINGS

[bookmark: _sgtltf9mefpr]12.1	 Introduction
Drawing on the backgrounds presented in chapters 5 and empirical evidence in chapters 6 to 11 this chapter analyses the key findings from empirical chapters. By doing so it addressed research questions 1 which concerns the influence of water governance on the water supply and demand landscape and how water actors make sense of the problems in the study area; question 2 which seeks to understand the practices and variants that exist, the influencing factors, and the most involved practitioners of practices; and question 3 which is regarding the pattern and bundles of practices/variants that exists in households which reveals the complexity in the practices domain. In addition to answering these research questions, the chapter addresses a scenario situation framed by the questions referred to in chapter 1 namely: given the poorly managed water supply situation, what scenario will play out in a drought situation in Abuja and what practices will change and how? What opportunities are available to explore in order to reduce the chances of water running out?  The chapter also situates the research in global relevance by comparing the findings in this study with the others in the literature. In addition, the chapter sets the groundwork for the conclusion chapter which addresses how the findings in this research apply to the global scenarios. So the chapter is structured as follows: It started by providing a brief analysis of the key challenges faced in water governance, and how these challenges are understood by the professionals. Then it analysed the water sourcing situation in the middle class households and it shaped other practices and their variants and patterns; it then provides an analysis of how practices and variants interconnect and bundle.  
In summary the uncoordinated and poorly governed hybridised water supply system in Nigeria is evidence of problematic water planning which lacks household demand management in its entirety.  And non-inclusion of rain harvest infrastructure in housing estates’ water plan provides further grounds for continual dependence on groundwater sources by a rapidly growing population; with far-reaching consequences that may affect the local water landscape, including negative impacts on neighbouring countries’ groundwater. The chapter concludes that although the current water supply model inhibits proper demand management, with government and private sector collaboration and participation, and long term public awareness campaigns supported by implementable regulatory instruments, new ways of sourcing water could be introduced in the planning stage of future housing estates developments.  

[bookmark: _xegrvuo3c5xp]12.2 	A synopsis of water governance challenges in Nigeria 
Good water governance involves planning water delivery infrastructure to blend smoothly with other fabrics of developments in the urban and rural settings of a nation and it is an important aspect of national development. Drawing on the responses of the professionals interviewed, the findings in this research show that Nigeria has fallen short of good water governance. For instance, responses from water professionals from different government organisations show very conflicting overlap of organisations’ mandates, lack of collaboration among government organisations which the professionals agree are impeding organisational effectiveness generally. This finding resonates with some earlier findings in the literature (e.g. Okeola and Balogun, 2017; Egbinola, 2017; Adeyemo, 2003). 
This research also shows that among Nigeria water actors there is inadequate knowledge of the complex problems associated with the citywide centralised water distribution model and how this can be properly managed or how innovative ideas could be injected into the current scenario to develop a new model to ensure an effective  provisioning system in general. As it stands successive governments have been unable to address these problems in a pragmatic way. Moreover, water actors in Nigeria have not given a deep thought to the complex nature of the current water supply-demand problem and its impact on the future of water resources in the country. The situation is also worrisome because the water professionals in this study have demonstrated that in spite of the uncontrolled abstraction reported in the published literature, for decades the government has made no serious efforts to reduce the proliferation of  private boreholes. In particular, there is no indication that the government is insensitive to the impact of the growing population of the middle class on water abstraction, especially the groundwater and how their western lifestyle leads to increasing demand.  
As these challenges persist, and considering the only existing National Water Policy is weak to address the current complex problems, the findings show that water professionals in the country have expressed absolute confidence in the awaited National Water Law to deliver a brand new ‘working’ water sector in Nigeria. Since the year 2019 the National Water Bill has failed to pass in the National Assembly of the country. While the passage of the Bill is awaited, the water sector currently relies on the National Water Policy to handle basic water issues, and each agency drafts their internal operational policies. The National Water Resources Master plan was reviewed in 2014 with the aim to address the national water supply and demand challenges (JICA, 2019). A critical study of the master plan by the researcher shows that the plan is mostly focused on reserve estimation and predict-to-provide strategy and no defined water demand management plan. Considering the complex nature of the water practices that are influencing overall demand, the problematic supply-demand landscape, and the endemic corrupt practices plaguing the water sector of the country, it is more useful for the water actors to conceptualise these problems beyond just passing legislation and reviewing the water resources master plan. Whether and how the government will handle this problem depends on how the professionals understand private water sourcing.

[bookmark: _cmrpskathohj]12.3 	Private water sourcing: a problem or a solution?
Reflecting on chapter 5 it has been established that the outcome of municipal water supply failure is the widespread use of private boreholes/wells in Nigerian cities and the professionals in this research agree absolutely with this fact and testified that the boreholes they use in their individual household resulted from these problems. But is the widespread use of boreholes/wells a problem or a lifeline to households without the mains supply or those that are underserved by it. There is a debate now between scholars (e.g. Dan-Hassan, 2017; Oloruntade, et al., 2015; Omole, 2013) about whether private water sourcing is a problem or solution. Oloruntade believes that the government is exploiting the borehole options to meet MDG goals and as such a private borehole option is an ideal alternative to cushion the effect of municipal water failure in the urban sector. But Omole and Dan-Hassan hold a contrary view as they argued that it is not environmentally sustainable for every individual to own a private borehole. These same contrasting views are held by the interviewed water professionals. The professionals (mostly from the private sector and borehole drilling companies) agreed to Oloruntade’s position as they argued that people must have water to survive and by any means including the use of boreholes, but they emphasised the need to reduce the number of boreholes by encouraging estate community shared boreholes, and where that is not feasible, neighbour-shared boreholes should be encouraged. Professionals from the FCT Water Board and the FCDA hold the view that the government should discourage procurement of private boreholes now and in the future given the uncontrolled individualistic abstraction of groundwater is unhealthy for the environment. They believe that the government should work hard to improve the centralised water supply system and expand the network everywhere to discourage the use of private boreholes.   

[bookmark: _43orbtnra6mw]12.4   Water sourcing practices in Nigeria: issues from empirical evidence and the literature  

[bookmark: _gvf6veddgxjv]12.4.1   Municipal vs self-supply sourcing practices
Water sourcing methods in Nigeria and Abuja have been explored in chapter 5, revealing hybridised water sourcing model which is made up of municipal supply and self-supply. Based on what is known in the literature and the empirical evidence (in chapters 6 and 7) the narrative about the key finding regarding sourcing practices is illustrated in the causal relation diagram in figure 58. The diagram shows that the problematic water governance and deficit in centralised water supply forced people to use alternative sources and gave rise to two sourcing methods namely municipal sourcing and self-supply sourcing methods. Findings show that municipal supply is less preferred by the people because of interrupted and rationed supply, unaffordability, limited coverage, and the bureaucratic process of securing a connection. A combination of these problems caused the majority of households to procure boreholes which to them is a bureaucracy free alternative that provides tariff-free water, full ownership and control of supply, uninterrupted access, and status-symbol of a middle class household, and freedom from the problems of municipal water supply. Consequently, the self-supply method proliferated and rapidly transformed into the dominant practice that is strongly influencing how other household practices namely: body washing /toilet practices, laundry, kitchen, car washing, and gardening practices are enacted.  

[image: ]
Fig.58 Causal relationship between water governance, sourcing practices, other practices and demand

[bookmark: _y78loonlygh]12.4.2    Land use influence in self-supply water sourcing
Another factor that significantly influences self-supply is the freedom to buy land, build a house, and source water privately as enshrined in the Nigeria Land Use Act of 1978 - as earlier highlighted in chapter 5. Interviewees speak confidently about their boreholes being personal properties by law and they do not expect the government to suggest to them regarding economising water. According to some professionals’ responses, the federal government of Nigeria, through the Federal Ministry for Water Resources made a move in the year 2018 to restrict the procurement of household boreholes due to the reports that the Abuja earth tremors in September and November 2018 were due to excessive proliferation of boreholes and over-abstraction of groundwater water but the move suspended. The Land Use Act has the capacity to constrain/restrain the government to attempt to enforce such control especially as the government itself struggles to provide adequate supply to the populace. The Act has been criticised by some authors (e.g. Nwocha, 2016; Aluko, 2012) for leaving an open-ended opportunity for uncontrolled groundwater abstraction. The land tenure system in the study context is unlike in the high income countries’ cities where housing development is to a large extent monitored and controlled. 
Reflecting on the influence of Land tenure system on sourcing practices in Nigeria, and drawing on the contribution from authors (e.g. Sjöstedt, 2011; Hodgson 2004) who emphasised the relation of land use tenure and access to water in Zambia, land right/tenure system in Nigeria and most low/middle income countries is identified as a major factor responsible for the way people gain access to water.  

[bookmark: _ew29choh24pa]12.4.3	 Housing categories influence on sourcing practices
 The way in which households source water depends on whether they are tenants or home-owners and the category of estate they lived in. A tenant uses mainly any source of potable water provided by a landlord, but in some estates a home owner reserves the right to choose their source(s) of water which could be municipal water or self-supply but in others they don’t. Recalling the estates categorization in Chapter 4, the participants that live in an estate that is already supplied with municipal water (category ‘A’) cannot own a borehole because it is prohibited by the estate agent controlling the estate, an example is MSS where Mr Obidi  and Mr Amusikin (interviewees) reside. So they are constrained by their water sourcing practices and that constraint also shapes their other practices. In the second (category ‘B’) occupants are allowed to switch between self-supply and municipal water supply or keep a private borehole as a backup to municipal supply, an example is the Customs estate. In the third, Category ‘C’, the estate is not connected to the mains supply, therefore households rely solely on private boreholes; the majority of estates in Abuja is in this category and an example is the NCCE estate in this study. Occupants in category ‘C’ are free to source water as they wish, and even when the municipal supply eventually reached the estate in future, occupants are free to choose their sourcing practices; category ‘C’ dominates Abuja city and the FCT, and uses groundwater the most, and are less careful with water. But category ‘A’ estates are the fewest in Abuja and elsewhere in Nigeria and in this study occupants of this category demonstrated more careful with water due to municipal water cost.  
The lesson here is that participants in category ‘A’ estate respond strongly to water tariff thereby strengthening the neo-classical economists’ view that pricing can be an effective water saving tool, an assumption supported by some authors in the water field (e.g. Kallis & Coccossis, (2003); MacDonald, et al (2001). But considering that only a small percentage of Nigerians are in category ‘A’ estates, for example 7% in Abuja (JICA, 2019) and 3% on national scale as of 2015 (USAID Nigeria, 2017) price will be of no significant effect for water saving in this context. Categories ‘B’ and ‘C’ estate are dominant, they drive the country’s household water demand and if the right to land being right to draw water remains, it is doubtful that centralised supply will gain a significant place in the future among the middle class, especially as almost all borehole owners in this research choose to stick to boreholes even if municipal mains was available to connect.   The findings in this research corroborate the findings from Capstick, et al.’s (2017 p. 3) research on the perceptions of water users in Lagos where nearly 90% indicated strong preference for the boreholes.   
However, an outlier situation here indicates that owners of less productive boreholes are as careful with water as the municipal water users. This finding shows that a strong determinant of consumption is having access to constant water in a house. This lesson agrees with the argument held by some authors (e.g. Critchley & Phipps, 2007) who maintain that access to constant supply of water encourages increased use of water thereby raising demand. 
[bookmark: _6fdrsoiyukkp]12.4.4	    Context comparison of water sourcing practices 
The finding in this research is relevant to countries that have the following characteristics: (i) centralised  piped water supply is a foreign initiative that dates back to colonial era, and  the government emulates the high-income countries’ standard of centralised water supply but have been unable to achieve that target till date (ii) people engage in hybridised water sourcing and the majority of households depend on groundwater due to the challenges associated with centralised distribution of surface water e.g. in the case of Tlemcem in Algeria (Habi & Harrouz, 2015); Brazil (Hirata, and Conicelli, 2012) (iii) The common factors challenging the water sector in all the countries and which are shaping water sourcing practices are in the areas of governance, finance, high population growth indices and rapid urbanisation, and these and others are common obstacles captured in the findings of OECD’s (2021) research on water governance  in 27 African countries.      
Although the above highlighted characteristics are common to Nigeria and other countries, however, a difference exists between some countries and Nigerian and that difference is the way the hybridised water sourcing practices are managed. Some countries did not leave groundwater exploitation freely in the hands of private individuals, contrary to the Nigerian case. For example in Pakistan, the government’s water institutions (to a large extent) took control of, and harnessed both surface water and groundwater and regulated/monitored abstraction and supply to a least 60% of households, (Cooper, 2018). The case is similar in Brazil where groundwater and surface water are drawn and supplied to the public by the water institutions as reported by (Narzetti, and Marques, 2021; Hirata, and Conicelli, 2012); and, incorporating rainwater harvest into building designs is captured in, and mandated by some government regulatory instruments in some semi-arid parts of the country, and encouraged through government incentives in other parts less-rich in surface water (Teston, et al., 2018). 

[bookmark: _aoyvn1n5mc8b]12.4.5     Shifts in and within sourcing practices
This section briefly discusses how and why sourcing practices shift among the middle class in the study context and it shows that such shifts could happen elsewhere with similar contextual situations. Shifts occur both between sourcing practices (major shifts) e.g. when a household switches from municipal water sourcing to self-supply or the other way round, and within a sourcing practice and it’s variant (minor shifts), e.g. self-supply through a vendor switches to personal borehole or a well, or the other way round when the borehole or well fails.  It is important to note that in the context of this study major shifts are mostly possible among participants living in category ‘C’ estates, and an example in this case is the NCCE estate or among participants in category ‘B’ estate and an example is the Customs estate. Specifically, the shifts discussed here are minor shifts within self-supply sourcing practice. This is discussed because it was the practical experience of participants in this study and it reveals some interesting lessons about the middle class which are highlighted below. To discuss this, the section draws on the empirical evidence in chapter 7. 
Regarding practices shifting over time, studies have revealed that practitioners adjust practices in response to changing situations, materiality and other intervening factors as demonstrated in the finding of Kadibadiba et al (2018) and stressed by Shove et al (2012) earlier referred to in chapter 3.  So in terms of how practices shifted over time in the study context, household participants in the NCCE estate narrated their experiences of shifting from sourcing practices that encouraged careful water use to those that encouraged less careful use. It is important to note that the shift within self-supply practice happened in 4 stages over a period of 1 to 2 years. 
The first was the waiting and adaptation stage, which is the period that all households waited for municipal water pipelines to reach the estate, so people depended on the spring/seepage water that runs through an open channel in the estate, rainwater, and a small public borehole with a single tap point.  During this period, the estate community leaders officially applied to the FCT Water Board for pipeline connection and requested to know the cost of connection, and waited for reply, the FCT Water Board/FCDA reply with the cost details. The second was the decision and choice stage. This is the stage that all households met and decided to abandon the plan to connect the estate to municipal water supply. This happened because of the connection quote (cost) presented by the FCT Water Board, which the people asserted was exorbitant and more than enough to provide each household a borehole. The third is the water shortage and crisis stage. Extant literature has captured a causal link between water shortage and various types of crises including communal conflicts (e.g. Zareie, et al., 2021; Grech-Madin et al., 2018; Haddadin, 2001; Falkenmark, 1992), the authors’ claims and reports were confirmed in this crisis state.  According to Dr Ugu (an interviewee) narrated the crisis experience in the empirical chapter. The crisis and conflict was triggered by a dry season when the spring water ebbed and the water table lowered.  This led to the fourth stage which is the individual water source procurement stage. This is the stage a household procured a productive sealed hand-dug deep well with a submersible pump installed, and afterwards all other households did the same over within the same period but over a couple of years each household (except one) procured a rig-drilled borehole attached to large elevated storage tanks.
Against this background, it can be said that the sourcing practices which shifted over time for self-supplied water users means there are two time-periods of sourcing practices which gave rise to two variants of self-supplied water sourcing. The first variant is communal water sourcing (i.e.people queuing at the communal borehole to fetch water) which is now just a part of their water sourcing history and that is why it was not a main focus in the empirical materials in chapter 8. The second variant is the private borehole water sourcing which is the current sourcing model. Although this study focuses on the second variant and how it currently affects other household water practices, the way people carried out practices during communal water sourcing period (as explained by some respondents) provides insight into the fact that practices were forced to evolve in response to scarcity. 
Also reflecting on how sourcing practices shifted, it is now established that even the middle class has the capacity to adapt by using less water to do house chores as well as using waters of different qualities to do different things. For instance participants washed dishes and ingredients without using taps, they washed cars with low quality water from springs and seepages without hosepipe, bathed with just a little water, etc. This finding relates with a similar situation in Mexico as revealed in the works of Eakin, et al (2016). The study revealed how Mexicans changed sourcing practices by exploiting different sources of water and storage methods and facilities to cope with urban water scarcity. In Gaborone Botswana too, Tshepiso Kadibadiba and colleagues investigated practices modifications in times of scarcity and confirmed the dynamic nature of practices as people switched from old practices of basic house chores to new ones and back to the old practices again over time - in response to the fluctuation in water scarcity or availability (Kadibadiba et al., 2018). Therefore, this further confirms Critchley & Phipps’ (2007) assertion that the way people use water and the method used to do water-related things is shaped by how much water is at their disposal for use.  
The next thing is to discuss why practices shifted over time. To do this the researcher draws on one of Shove at al.’s (2012) element of practices – social meaning – explored in chapter 3.   It is understood that the middle class communities believe their lived experience should not be to queue for water at a spring or borehole site every day, so the communal sourcing stage to the participant was just meant to wait for municipal supply. So one major reason that practices shifted was the social meaning the middle class population holds of that class, and their perception of the publics’ expectation of the middle class lifestyle. For example, the societal norm is that people in that class live in houses with full indoor plumbing systems to run the best end-use technologies in bathrooms, toilets, kitchens, and outdoor taps for car washing and garden watering, which require constant piped water supply.  In order to enjoy the expected ‘well-watered’ lifestyle, households shifted to boreholes to enable water pumping into elevated storage tanks to upgrade to the initially desired middle class water use life-style. Therefore, it can be supposed that the seasonal water shortage and associated crisis were only a catalyst that helped to trigger the shift to the ‘well-watered-lifestyle’ the households had originally aimed for, and they found a route via individual sourcing option. To all respondents accessing constant supply and running the indoors end-use facilities provide them the much desired cleanliness, comfort, and convenience aligning with Shove’s (2003) analysis explored in chapter 3.
 
[bookmark: _64sn1ykg4fk0]12.4.6     Water practices patterns and drivers 
This section discusses patterns in the practices and their variants, and the drivers of the patterns. It also emphasised that apart from the influence of sourcing practices another way in which practices and variants are shaped is through materials, meaning, and competence.  The practices discussed in this section include body washing practices, toilet use practices, laundry practices, kitchen practices, car washing practice and gardening practices. 

[bookmark: _a20penqb8ov]12.4.7    Patterns in body washing practices
In addition to the above discussed, there are few patterns with regard to body washing and they are hereby highlighted in terms of gender, culture (norms/values), and work life. Regarding gender, the females (in both categories of water users) believe they engage more with water generally. And specifically, they assert that they use more water for body washing and more frequently too because they do most of the house chores which are activities that cause sweating and fatigue, hence the need to wash or shower to refresh and feel stronger. This agrees with Ojeda de la Cruz et al.'s (2017) investigation of household consumption in Hermosillo, Mexico as much as it does with Singh and Turkiya’s (2013) investigation of the pattern of water consumption in Haryana state, in India. In both cases, the number of women in a household was found to be proportional to consumption. Confirming this, in a policy brief by UN Water it is asserted that in most societies globally the female gender has more to do with water in a household than the male in terms of usage provisioning and management (Water, U.N., 2006).   In addition, a cultural link to gender impact issue here is that the female in the study context is (culturally and normatively) expected to do most of the house chores even if they work routinely in an office along with the men, to support their families, meaning after closing from work the women still ensure the household chores are done; a situation that put a huge burden the female gender. In order to cope with the stress, some employed domestic workers, and due to the cultural belief by most participants that certain routine house chores are usually women roles (the male can just help out when necessary), the candidates that are available to pick the role of a domestic worker are in many cases the females. Even in most of the families, the female children are mostly tasked with most of the house chores. Moreover, in terms of body washing and outward appearance, most female respondents confirmed that even the modern society still holds a high expectation that a middle class woman should keep fresh and smell nice, and that suggest keeping hygienically clean. With regards to lifestyle factor, it is found out that the office-going participants bathed 2 times in a day – morning and evening on weekdays. This category of water users does not wash for personal cleanliness only, but to satisfy the social expectation to smell fresh and nice in the public space. They do more of relaxed bathing at weekends unlike the weekdays which are characterised by quick body wash or showering. 
 
[bookmark: _174xw8odos94]12.4. 8     Patterns in laundry practices 
There are patterns that are of interest for discussion and they are shaped by four factors namely: sourcing practices, wealth, work-life and gender. The first is that all municipal water users (except one) owned a washing machine but only a few self-supplied water users owned one. The reason advanced by municipal water users that own washing machines is that the water pressure from municipal supply is often adequate to run a washing and additionally the washing machine helps them to save water and washing time. This is related to the pattern  indicated in the empirical section about showering being dominant among municipal water users. This also suggests that access to piped water with adequate pressure encourages the use of modern appliances such as washing machines, water boilers, dishwashers, etc. The access to constant piped-water supply could explain why, as reported by  Spencer et al (2015, 199) about 95% of the UK population uses washing machines. 
The second factor shaping patterns is wealth. The wealthier households can afford certain materials/technologies to shape their laundry practices and satisfy their cleanliness and comfort. Such practices or variants are found only in such households.  For example, as highlighted above, 2 households (Mr Obina’s, and Mr Amusikin’s) that showed most evidence of wealth among the interviewees did their laundry only with washing machines because they have no challenge with water pressure or power supply. Dr Obina owned a productive borehole and an additional pressure pump strong enough to supply adequate water pressure for his water using appliances. Mr Amusikin sources from municipal supply and has a backup power source that runs his washing machine and other water appliances so he could do his laundry unconstrained. Another factor that appears to influence this pattern is their past water use lifestyle as both interviewees had lived in the UK and had been used to such practices for long before relocating to Nigeria. 
The third is Work-life (including schooling). This is also observed to shape the frequency of washing or the choice to outsource laundry. It is observed that in a household in which many members kept the routine of going to offices or schools throughout the week washed more frequently than all other participants in the study. This category of households do hybrid laundering or use paid domestic workers. The municipal water users in this category washed up to 3 times in a week using a washing machine supported with hands when needed, and the self-supplied water users or do a huge one-off washing at weekend with hands or those who own one supported the washing with a machine as required. Still in relation to the work-life factor, one outlier is that Mr Magaji's household outsourced their dirty laundry (due to busy work life) and washed a few children’s clothes with their hands. 
The fourth factor is gender/cultural issues. The researcher observed that the women were mostly engaged with laundry and not the men.  This was made obvious during interviews as questions on laundering were fully attended by the women but the men could not say much. The men who attended the interview with their wives answered only a few questions but the women answered most of the questions on laundering while the men supported their wives with some comments. However there is an outlier situation (again) with Mr Amusikin and Mr Obina in the sense that they did the laundry most of the time according to them. The two men answered almost all the questions on laundry, Mr Amusikin’s wife only made a few responses. Although the researcher asked no direct question to understand if laundering was culturally the woman’s duty, however, there appears to be some sort of culture or societal norm or expectation playing out in most of the households such that the laundry is done mostly by women. For example, the laundry worker employed by Mr Audul’s household is a woman, the same applied to Abelleg’s household, and in Gad’s household the laundry is mostly done by the female. Thus it implies that gender bias in respect of house work is still rife in households, and specifically, cultural beliefs that laundry is primarily the role of the female still appears strong in Nigeria.  And there are indications most women interviewed are proud of it because perhaps competence in the role is viewed by them as indicative of a virtuous female quality. This appeared evident in the fact that the women responded to the questions with all excitement, without any sign of being encumbered with the routine tasks. In line with this view, Shove (2003) agreeing with other contributors cited Meintjes (2001) who studied Soweto women and found out that, being so used to washing clothes with hands, women were reluctant to accept the washing machine because it was perceived as portraying laziness. Similarly, Burkeman (2018, February) reiterated that globally the female gender is still expected to do most of the house chores whether it is in the UK, in the United States of America, or elsewhere. According to the author, in some cases, however, the men take part in house chores, and possibly that was the case with Mr Amusikin and Dr Obina. The response of Vicky-Smart (an interviewee) further expands the dimension to the gender issue. According to her, the society’s expectation of how the middle class women should dress for the office or social functions or religious worship centre is very high.  

[bookmark: _27baxwnrqt23]12.4.9    Patterns in kitchen practices
In addition to the above discussed, there are few observed patterns with regard to kitchen practices and they are hereby highlighted in terms of gender, culture, norms/values, work life and wealth. Regarding gender, the females (in both categories of water users) engage more with water generally in the kitchen. The culture in the study context is that the females are expected to do the kitchen work, the male can only assist when the need arises. Although with growing advocacy for gender equality, it is not clear how this culture will change in the near or far future, especially as most interviewed women felt proud to hold onto kitchen chores as their role in the family.  Regarding work-life (including schooling), a pattern observed is that the kitchen work is very light (e.g. just microwaving some fast food, or organising a breakfast pack or lunch pack) or absent in the morning among workers and in households with schooling children or young adult students because of the busy early morning heavy traffic of the city. In Abuja, people living in areas not so close to the city centre where roads are wider and freer, mostly rush out early to escape traffic rush hours so they often ignore morning kitchen work. This pattern is more evident in households where both husband and wife are still working. Another pattern arises with regards to wealth. The wealthier fit their kitchens with more water using facilities like dishwashers and double sinks with faucets and water spouts. The dishwasher reduces consumption and double sinks encourage washing and rinsing in plugged sinks. Also, all municipal water users emphasised procuring less dirty vegetables and other ingredients, a practice aimed at reducing washing time and water.   

[bookmark: _a68vqjy11t7y]12.4.10    Patterns in car washing practices  
There are observed patterns that are of interest for discussion and they are shaped by four factors namely: sourcing practices, wealth, work-life and gender.   Ownership of a car is a necessity for commuting to work and other places among the middle class. Public transport is usually utilised by people in the lower class and midway to the middle class. What it implies is that the growth of the middle class population (Kharas, 2017; Robertson, Ndebele, & Mhango, 2011) means more households owning and washing cars. Another pattern observed is that all municipal water users do not wash their cars as often as the self-supplied users did. The respondents in this category did not attribute the low frequency washing to attempt to water saving, rather respondent (Mr Magajia), for example attributed it to lack of time, the main reason he often used commercial car washers. Mr Amusikin attributed it to seeing no need to keep washing the car often as long as the windscreens and window screen were wiped clean. Another pattern is faith motivated washing. Muslims washed cars on Friday before driving to the mosque to attend the Friday prayer session. Similarly, Christians washed on Saturday evening or Sunday early morning to drive to church on Sunday morning. There is a fussy distinction between washing to clean up to attend a social function and doing so to attend a faith-based function as both are aimed at ensuring a decent presentation to meet social-religious expectations. What this suggests is that in addition to the consumption on normal weekdays there is more water consumption for car washing every weekend than on any other day of the week as all the interviewees  (except from Mr Ojie and Mrs Abell ) belong to either the Muslim or Christian faith and are practicing. So in all 11 cases people agreed they usually washed their cars before visiting churches and mosques on Sundays and Fridays respectively (except from Mr Amusikin who washes only sparingly).With regards to wealth, the pattern that was revealed is that the wealthier owned up to 3 cars, and in large households they wash two cars to convey the entire family to the worship grounds on Fridays and Sundays. And on weekdays 2 or 3 cars could be washed because a couple going in different directions for their daily routines will use one each and the 3rd car is used for running domestic errands by an assigned worker or helper. This depicts the situation in Dr Audul’s household, and other wealthy households of similar demography and family settings. It is also observed that four households (Mr Audul, Mr Obinna, Mr Enehe,  Mr Jius, Mr Ojie and Mr Manza) that displayed car ownership/wealth in this way, and washed cars at this frequency, sourced  water from their private boreholes. It is assumed that ownership of private boreholes by each of these households could be a factor contributing to the frequency of car washing. Another pattern observed is the gender related one in which all washers are of male gender. This pattern tends to relate with cultural beliefs that help to position the genders in certain roles, just like kitchen and laundering work are mostly done by the women, car washing is believed to be the men’s duty or is better done by a man.  With regards to work-life, it is observed that all participants drove their cars to their workplaces but there is no uniformity with regards to frequency of washing by the people. Although the majority of such participants washed their cars almost daily but a few others washed about 2-3 times in a week and one participant (Mr Papika) washed only at weekends or on a weekday after returning from a long trip and one other (Mr Amusikin) washed twice in a month or less. The lack of clear pattern in this case shows that people are not unanimously keen about car washing as they are regarding laundering and body washing. But given that the majority washed cars almost daily, it could be inferred that car washing in this research context cannot be seen as a practice with insignificant impact on water household water demand, contrary to the findings and conclusion of Pullinger (2013) regarding car washing in the UK.   
       
[bookmark: _8y3i931ba6qp]12.4.11    Patterns in garden watering practices
There are observed patterns that are of interest for discussion and they are shaped by four factors: sourcing practices, watering technology, wealth, work-life, age, and gender.    The first is that all middle class households owned spaces at the back and front of houses for back gardens and front garden/car packing, so in the context of this study, all the estates studied had some plants to water either in decorative pots or permanently on the ground. But some households are outstanding and attractive due to their gardens (e.g. some households in customs estate and a few in NCCE estates). Water sourcing method appears to subtly shape a pattern. For instance, all municipal water users showed no commitment to keeping and watering a garden except Mr Obidi who waters his garden with buckets and according to him, he reminds his young adult children to be careful with water. On the contrary, the majority of households that kept and watered gardens draw water from private boreholes, those that kept larger and flourishing gardens used hose pipes for watering. This explains why municipal water users are not disposed to keeping gardens due to the cost of water, and even those who may potentially choose to keep one are very much likely to keep a small one or potted plants which could easily be water with a bucket and a bowl.  This implies that private water sourcing encourages household environment greening which comes in the form of aesthetic and food gardens, but municipal water high tariff is potentially discouraging it, thereby opposing the original vision to make Abuja the greenest city in the country. Watering technology is linked with another observed pattern. It was observed that most people that watered with a bucket and bowl kept very small gardens and/or potted plants, and they usually left the older established plants for the rains to water. On the contrary, all users of hosepipes maintained larger gardens and even water older established hedge plants regularly in dry seasons and occasionally in the rainy seasons. 
Wealth is also another factor and a pattern observed in this regard is that all wealthy households (e.g.  Dr Audul, Dr Obinna, Dr Enehe, Mr Ojie) invested in aesthetic/beautification plants and flowery plants as well as fruit/vegetable plants which they watered regularly. The link between wealth and garden keeping especially for beatification and sometimes for fruits and vegetables is an old one. According to Jeniffer Munroe since the sixteenth century England till now there has been a strong link between wealth/nobility and lush gardening and the middle class has also joined in engaging in gardening as a symbol of social status (Munroe, 2006). 
Another pattern observed is in relation to age. There is more attention to gardening among older participants as there is less attention for it among most young workers keeping very busy work-lives. Most of the older participants are top ranking civil servants that were less-busy and carrying on with less tasking work-life as they were approaching retirement from civil service. For example, Dr Audul, Dr Enehe, Mr Ojie, and Mr Obidi were all older participants and kept most of the blooming gardens as shown in some pictures in chapter 11. The young on the other hand work mostly for 8hrs daily excluding commuting time, from Monday to Friday throughout a month except on public holidays (excluding essential workers). Consequently they have reduced interest in investing time and resources in gardening. The lesson drawn here is that water demand for gardening rises with age and corresponding wealth, which agrees with the finding of pullinger et al., (2013). 

[bookmark: _a13q70hlmg2j]12.5	 Practices bundles 
This section discusses the practices that bundle and interconnect, and how and why they do so and what it implies for household water use. This section is relevant to this chapter because it reveals the complex causal relationships that exist to shape the way practices are carried out and the factors that determine the frequency of practices. Moreover, the section is relevant to this study in the sense that understanding such complex causal relations in household practices could help policy makers to take a deeper look into the intricacies of the routinized water-use activities such that they will no longer be (naively) conceptualised as simple daily activities that are driving demand, which will require something different form the conventional traditional approach to manage. It is of interest to understand what bundling is, and the words of Alison Browne provide insight:
‘’…practices can occur simultaneously to one another either in terms of the time or place in which they are conducted, can have similar features to one another, or be implemented in a way that reflects shared social and cultural meanings (this is known as bundling of practices)’’ (Brown 2015 p. 418).  
One way to look at this is that causal relationships could exist between two or more practices such that carrying out practice ‘A’ triggers the need to carry out practice ‘B’.  Another perspective according to the author is that practice ‘A’ could be carried out in different ways and combinations by the same person, for example findings from one of their works showed that the practice of body washing comes in the form of showering or flannel wash or bathing. Showering is more frequently carried out (like up to twice daily) by younger people, and flannel wash more frequently by the older generation. But the young generation also combine both flannel wash and showering and do relaxation bathing either at home (as common among the young female) or outside home (as common to the young male). Again Showering could be carried out for alertness, cooling off or warming up or for stress release or personal time for meditation, etc., just as other variants of personal hygiene could be carried out for different reasons, and the different scenario comes with varying implications for household water consumption.  
[bookmark: _g686xc187r1g]
[bookmark: _xktbj4gy9tb]12.5.1    Which practices bundle?
In the context of this study all the practices explained in the previous section will be examined in two perspectives, first to understand which practices bundles with the others and which factors motivate the bundling, and the second perspective is to understand which variants of practices bundle with one another and whether they occur in combinations as described by Browne (2015). Findings in this study revealed that most of the practices in this research bundle in different sets and combinations. In terms of body washing practices it is observed that body washing (whether showering or bucket bathing) bundles with laundering. The argument here is that a clean garment goes into a clean body or a clean body goes for a clean garment, whichever way. In the former case the garment was already clean waiting to be used, but it can only be used (comfortably) after body washing. In the latter case the body was washed to use a targeted garment, but if it is discovered that the garment was unwashed, the user will either go for another garment that was washed or ensure the garment was washed immediately and tumble dried because it was going to serve a clean body. The driving factor in this case is cleanliness and comfort. People are more comfortable when both practices go together. Further, if for any reason a clean garment goes on an unwashed body, or the hitherto washed body later developed odour, it quickly renders the garment unclean and the need for laundering is triggered again, and the cycle goes on. Extending this further, it is also noted that body washing practices and laundering together bundle with car washing practices. The argument in this case is that most people who wash their cars or do some sort of wiping with water find it out of place to sit in a very dirty and dusty car when well dressed for outing because the dirty car appear to degrade their personal presentation in public and the chances of soiling or staining the body as well as the garment are high, thus the driving factors upgrade from cleanliness and comfort to social meanings (conventions and expectation of clean presentation in the public arena).   In this scenario one social need to attend a social function triggered three different practices at once. 
Similarly, kitchen practices bundle with body washing and laundry practice. The argument in this case is that kitchen work involves mainly cooking/dishwashing (which generates extra heat in addition to the usual tropic heat) thereby causing sweating, body odour and garment odour and staining/dirtiness. This creates an uncomfortable feeling on the body thereby triggering the need for body washing to eliminate the sticky feeling, body odour and sweat. After body washing, the need for a clean garment arises and hence the need for laundering (i.e. the need to wash the used garment and the need to put on another clean garment) and the cycle described in the above paragraph continues and so on. This is motivated by the same factor as the above scenario, i.e. cleanliness and comfort / social convention. Although the case here does not involve going out to the public, the need to feel clean, comfortable, and fresh even in the private enclave of one’s home is important to people because people are aware that even other members of their household do not expect them to stay around with foul odour. This, according to Shove (2003, p.102), is evident in the passion with which people invest in customisation of their personal presentations of looks, body scent, etc., and even home air freshening and conditioning globally. In addition to the causal relation between the kitchen and laundering, it is also important to note that the cultural beliefs and expectations that family meals must be cooked daily has made the frequency of engagement with the kitchen higher than it applies elsewhere where a different culture exists. Such daily engagement with the kitchen consequently increases the frequency of carrying out body washing and laundry practices, and the cycle continues.  

[bookmark: _ana4kda9jg2q]12.5.2    Variants of practices and activities that bundle
In terms of variants of practices and the bundling question as described in Browne (2015) body washing practices (i.e. body washing) takes place in two variants, i.e. showering, and bucket bathing, and no flannel washing case was noted. Bucket bathing is the most dominant and it bundles predominantly with private (self-supply) sourcing practice and as mentioned in chapter 8 borehole user require a pump (which is absent in most homes) to have a good shower, hence the preference for a bucket, but municipal water user already have  good water pressure, hence the option of showering. Whether showering or bucket bathing, the practices are carried out by people of all ages with regards to how and why they do it, and the frequency is at least once in a day but mostly morning and night. This differs a bit from the UK case reported by Pullinger et al (2013) where age matters and older people do low frequency washing and more of flannel wash. In the context of this research showering is the new western practice but it has not diminished the prominence of the old bucket bathing variant just yet, due to the fact that private water sourcing somehow usually implies the use of a bucket for bathing in the majority of households. And the main sourcing method nationwide is private supply, meaning less showering on a national scale. But the minority that source from boreholes and still practice showering (by using pressure booster pump) does a combination of bucket bathing and showering as they wished. Municipal water users do showering mostly but do a combination as they wish too. 
With regards to kitchen practices the two main activities identified based on technologies are washing/rinsing under fast running taps and washing/rinsing in wash basins or under slow running taps. Washing and rinsing of ingredients dirty dishes under fast running taps bundles often with self-supply sourcing practices. That is to say, private water sourcing is often associated with practice of running taps to do kitchen activities, and the motivating factors are to achieve cleanliness while enjoying the convenience that the technology provides. But this same individual that runs water can on another occasion decide to wash in one plugged sink and rinse in another if double-sink technology was provided, or they can wash in a plugged sink and rinse in a wash basin rather than in a sink, and depending on an individual’s level of competence and the choice of method per time. The argument here is that although tap running for washing/rinsing are dominant in households that source from boreholes, just as not-running-a-tap is dominant in households that source from municipal water, either method can be used by either household, and they may switch between them on different occasions. This depends on several factors such as individual’s competence, time constraint (which may be concomitant with less-water-careful rushed washing) or availability of time (which could enable more water-careful slow washing), the number of dishes to wash (having loads of dishes may mean having to run the tap to save time), or for some other inexplicable reasons. This goes to explain how complex kitchen activities manifest themselves in response to various and often changing factors in kitchen practices. 
The complexity and changeability of practices illustrated in the above paragraph in relation to kitchen water use, is also applicable to laundry practices, car washing and gardening. As already established, laundering is done either by hand in buckets and wash basins or by washing machines. Although washing with hands is common in households, the hybrid laundering approach is used when people who own a machine alternate between engaging it and using hands as occasions demand. And it can happen in various (and possibly changing) combinations such as washing with hands and rinsing and spinning with machine for quicker drying (when the weather appears unfavourable for drying hand-rinsed clothes); or machine-washed and rinsed; or some sets are hand-washed and the others are machine-washed due (as earlier mentioned) to large size, wet weight, or difficult texture; or all sets are hand-washed and rinsed (during sunny and windy weather which dries clothes easily), irrespective of the sourcing practices of a household, with varying implications for consumption. The same scenario is applicable to car washing and garden watering as the methods of washing previously discussed can be alternated depending on a washer’s choice and availability of constant water supply or shortage in supply.       

[bookmark: _m4j3k285rwsy]12.5.3    How will practices likely change in case of a severe drought in Abuja?  
Drawing the social practices arguments in chapter 3 and the wider literature, this section discusses which practices may change should a severe drought hit Abuja as a result of an extreme climate change as described in a scenario in chapter 5. This discussion is meant to present to policy makers and water actors what could be expected if nothing is done to preserve the water resources especially the groundwater which is currently the main source of water to the majority source of water for household use. In terms of practices, most middle class practices will change (in consonance with the findings by Higginson et al (2014)) who maintain that in times of disruption practices evolve; and elements of practices will change to evolve new practices in agreement with Shove et al (2012).  This will begin with   households in the high elevation areas that use boreholes because they will be the first to be impacted due to the drying up of boreholes. The other households in the lower elevation areas may also change practices as the drought worsens and more boreholes stop producing. The first practices to change will be water sourcing practices. Municipal water will continue to function where possible as Usuma dam keeps receiving supply from Gurara dam in the neighbouring state.  Households which boreholes failed and are in areas where the mains pipe exist will seek connection to municipal water supply. If that option is not feasible they will buy from vendors importing water from neighbouring states. A change in water sourcing practices will affect other practices. The first to be affected and changed is garden practices. People will stop watering aesthetic gardens with hose pipes or they will stop watering altogether as most households do not see gardens as a priority, and instead of washing cars they will be wiped clean with wet towels. People will begin to prioritise indoor water use; and body washing, the kitchen and the toilet would likely be on high priority for water use with the kitchen at the top, followed by the toilet.  For body care flannel washing/quick body wash with little water will replace the old practices of showering and filling up a bucket for bathing. Running of taps in the kitchen will give way to the use of wash basins. Clothes will be washed and rinsed by hand with a little water. As the condition gradually worsens, toilet flushing frequency will reduce and urine is only flushed after some episodes of toilet use when it is no longer yellow; that means the hitherto pathogen-sensitive women will use personal urination containers or commode. Water saved from laundering will be saved for toilet flushing and the wastewater from the kitchen will be used in vegetable gardens as some households may begin to plant some for food because they will most likely become scarce or costly in the markets. Overall, old practices will be practically altered to cope with the water shortage, the richest will be the last to modify their practices because they can afford to buy water and sustain their usual practices for a while. The scenario narrated above will agree with the findings of Kadibadiba et al (2018).

[bookmark: _s6wsuvjs8qrf]12.5 4	     Expectations in spite of governance challenges
What should be expected to happen next given the difficulty in legislation and weak governance? A lot of research exists about water in Nigeria and very useful suggestions and recommendations have been presented, but the weakness and corruption in the mainstream governance hinder implementation. Given the difficulty in legislation and government weakness, the researcher suggests that an autonomous agency be established by the government and foreign donor agencies, and the agency will be run collaboratively by both Nigerian and foreign experts in the water and environment sector. It should be jointly funded by the Nigerian government and foreign donor agencies; and the purpose is to further study and identify past research recommendations and suggestions (including those in this study) which can be practically implemented to solve some of the problems in the water sector. Such findings and solutions can be reported to the government and followed up to ensure the full implementation of the suggested solution. Based on signed agreements and resolutions the Nigerian government provides the fund for implementation of the projects emanating from the research recommendations, or the government can seek support from local philanthropists or charities abroad where necessary. But the implantation will be actualised under the watch of the autonomous agency. This suggested body will operate legally from outside of the government’s influence and its politics to ensure transparency and effective implementation of projects for the common good of all.  In this context, in order to make a difference, the government in collaboration with any foreign expert partners could establish the National Centre for Water Governance aimed strictly at capacity building in water governance as it relates particularly to the Nigerian and other similar contexts.

[bookmark: _n5i6jwqwtlrs]12.5.5    Possible practical water saving steps  
There are many innovative patented inventions lodged with the Federal Ministry of Commerce and Industries in various fields including cheap inexpensive power generation machines, etc., begging for sponsorship and implementation. So the government can fix electricity through innovative strategies and make power supply affordable to encourage the use of washing machines. With support from foreign partners the government can task Nigerian engineers to develop affordable water saving washing machines with almost 100% local content for household laundering. The government can trial manual washing machines that require no electricity and test-run it in a pilot research to test the acceptability to the public and introduce it to the wider market if successful. The government can work with manufacturers to phase out in kitchens and bathrooms taps that can be left open to run, and outdoor taps that can be opened to run should not be designed to fit indoors; introduce toilets with small cisterns, and soaps with less lather. In that way it will discourage unsustainable kitchen and bathroom practices. In terms of corruption problems, most corrupt practices are aimed at financial benefits. The government can introduce an effective e-governance system that will block avenues for as well as trace financial corruption for significant reduction in the corrupt practices that run the water and other sectors down.   
As a part of the practical exploratory efforts to make a difference in the future, the government could establish a Centre for Water Use Practices Education and Climate Change Adaptation for up-coming young adults in secondary schools and a second part of it for older women. The Centre could be affiliated to the national curriculum as a short course which all children will usually undertake in high schools but the teaching and training will be delivered physically and online in the centre where both locally based staff and foreign partners will run the lessons, administer evaluation, and provide certification which could lay a rudimentary foundation to a future career in sustainability profession for any candidate interested in further career development in that field.  

[bookmark: _b8hykgg7qxia]12.6	 Opportunities for harnessing available water resources   
The researcher argues that there are opportunities available to the government and the people of Nigeria to think outside of the current water sourcing model so that the population will not depend only on individual household groundwater sourcing and the municipal water supply, but instead people can begin to appreciate the huge potential in exploiting rainwater harvesting alongside the current water sourcing model. As earlier mentioned, the new options which the government and the people could explore are: rainwater harvesting and community boreholes system. Rainwater harvesting can be done from the roof into a domestic water storage chamber and it is an option that has been ignored for decades among the middle class in Nigeria. The potentials available to the country for rain harvesting vary with geographical regions. As discussed in chapter 5, Nigeria is rain-rich in the southern region (above 4000mm), and reduces from the middle-belt towards the northern part (above 2000mm to below 600mm respectively), (Ishaku and Majid, 2010).  This suggests that there is a huge potential in the south and the middle-belt to engage extensively in organised rainwater harvesting; and even though the volume of rainfall in the north is relatively lower, opportunities still exist to harvest what is available. Urban household rainwater harvesting and the usefulness of the water depend largely on individual roof areas and roofing materials. In Nigeria for example, personal observations reveals that most houses are roofed with aluminium, zinc and other non- asbestos materials which as asserted by Bello & Nick (2015) are scientifically known to be physico-chemically suitable for rainwater harvesting, further supporting the justification to exploit this option.
The harvest could be organised for two categories of residential settlements: the first is the already built-up areas (harvest category-1); and the second is the new unbuilt (proposed) residential areas (harvest category-2). ‘Category-1 consist of middle class households living in currently existing estates and a few live in other houses located in various locations outside of corporately built estates, the group of middle class households living outside of an estate community exist by acquiring lands and building their houses in any location they wished. To actualise such a new programme for category-1-households the rain harvest programme could be launched as a national advocacy campaign with the government fully involved and carrying the people to promote the use of rainwater for household uses excluding for cooking, drinking, body washing for exceptional cases of people who may have sensitive skins that may react negatively to rainwater or feel uncomfortable. 
Due to the negative meaning already held by the Nigerian middle class of rainwater harvest (as mentioned in the sourcing practices chapter) the advocacy campaign and programme will need a lot of efforts from the government and interested NGOs to sail through; it may take such concerted efforts to convince households because a lot of households have been used to groundwater from borehole, so to augment it with rainwater which is considered less-clean will take some time, especially with a household that their borehole is still performing/yielding optimally. But to the researcher, with much effort and advocacy backed up with publicised leading practical examples of rainwater use shown by top government leaders and politicians and renowned public figures championing the course, to safe the future of the water resources could influence the public (over time) to alter their view and social meaning of rainwater use, and gradually accept a new trend of using different waters for different purposes. If that could be achieved, then it could become law in the future which could guide practices without public resistance.
Moreover, in places with high risk of groundwater depletion it may require some bit of legislation and some form of financial support from the government for procurement of rainwater storage and plumbing systems to run the newly introduced water source.  One case of a citywide rainwater harvest programme which Nigeria can emulate and improve upon is the Brazilian case reported by Teston et al (2018), earlier mentioned in the water sourcing practices section of this chapter. 
Rainwater harvest for category-2 (i.e. proposed new estates) takes a fairly different dimension from category-1. In this case, rather than embarking on an advocacy campaign, the government could enforce the incorporation of rainwater harvesting into individual building designs by legislation as highlighted in Teston et al.’s (2018) work. In category 2 rainwater harvest, each building is fitted with a skilfully designed and tested rainwater harvest and storage system which provides filtered water for household use. The rainwater could be used for toilet flushing, garden watering, car washing, laundering, and possibly body washing practices; moreover, professionals could educate the public on simple water treatment methods that could improve the rainwater to the WHO recommended quality that is fit for kitchen use. 
With regard to corporate groundwater management, it is almost infeasible to enforce any abstraction control or monitoring in ‘category-1’ housing estates because the existing boreholes/wells have been privately procured and maintained. The best the government can do is to understand peoples’ practices and take advantage of change points to design interventions that could reduce consumption, as further explained in later sections.  
But the case could be different in category-2 housing estates. In this category an individual building has a rainwater harvesting system and a storage chamber attached to the building for household use at design stage. In addition, instead of individual boreholes for each household, one large-diameter borehole can be procured. The borehole could be designed to serve a community of households and appropriately cited by a professional (geophysicist), and the drilling supervised by experienced geologists or hydrogeologists to ensure accurate borehole logging. The difference in terms of procurement between this type of borehole and the type current used by individual households in category-1 is that all the hydro-geo-physical data will be collected at drilling and installation stage, and usage data are acquired periodically by the drilling company and those data will be made available to the appropriate government agency (as required by law) to aid groundwater spatiotemporal consumption monitoring and hydrogeological modelling. In terms of how the water is supplied to households and monitored, groundwater is pumped from the community borehole into a set of large (elevated) tanks which are high enough to supply to households by gravitational push or supported by pressure booster pumps and each household is metered to check and ensure that consumption rate for each household is not beyond prescribed threshold set by regulatory agencies. It is understood that using a borehole attracts maintenance cost, so each household contributes periodically to a common purse to fund the maintenance of the community borehole according to individual household’s consumption. This approach to groundwater supply and usage monitoring opens up opportunities for the government to contribute to managing groundwater exploitation. Government control and management of groundwater is an approach that could be exploited as exemplified in the case of Brazil reported by Narzetti, and Marques (2021), Hirata, and Conicelli (2012), and in the case of Pakistan reported by Cooper (2018). The authors provided insight into the opportunity that exists for citywide corporate   management of both surface water and groundwater by utilities and/or the government. Also, another example is that of India which the government signed an agreement with the World Bank to support a national groundwater management programme with fund and technical support where possible (World Bank, 2020), an approach which could be emulated and improved upon by the Nigerian government and in partnership with interested private organisations.
[bookmark: _3u5u99bpux8y]12.7	 Chapter conclusion
This chapter brings together the key findings in this research. To do it began by recapping the key challenges in water governance in Nigeria which are identified as inadequate knowledge of the water resources sector.  That poor knowledge is blamed for the initial struggles by successive governments to get the sector on course and working properly. That struggle lingered in the system as efforts to craft water policy instruments and their enforcement continue to be advanced. But population growth and people’s need for water did not wait for the government to stabilise the shaky water governance foundation and the situation became complicated. Other impediments such as funding, lack of technical manpower further weakened governments’ effort toward household water provisioning. Determined, the government continued to make efforts at national state and local government levels to provide piped water in urban areas but the coverage was insignificant compared to the rate of urban expansion and the end result became the proliferation of self-supply methods in form of private as well as communal boreholes ownership which the majority of the population use on the grounds of the 1978 Land use Act. The government is still in the process of crafting and overarching water bill which is claimed to have been politicised. Currently the government relies on the 2004 National Water policy and the national water resources master plan to pilot the sector. But one overarching error by the government is that even the current policies are hinged on the predict and provide approach aimed at funding only the centralised water supply method and ignoring other water sources and the potentials, and household water demand management plans are elusive.  
The hybrid water supply system that resulted from governance problems is understood to have developed into two main sourcing practices (municipal water sourcing and self-supply water sourcing) which are understood to have been influencing the way other practices are carried out. The municipal water users are understood to be very price conscious and that influenced their generally careful ways of carrying out the various household practices except in toilets flushing and manual laundering by hand. Private water sources users are understood to be less careful with water because of the meaning they hold that water is more or less free and will continue to remain. Peoples’ practices have been drawn to focus in order to understand how practices and their variants relate with multiple other factors to shape demand. Therefore the chapter analysed all the practices identified in this research and discussed how practices and the variants vary among households and the two categories of water users and relate them to the available literature on the other African lower-middle income countries and elsewhere with similar context. The chapter also reveals that practices bundle in varying ways while they are influenced by multiple factors in which are multiple factors ranging from technology to social-cultural forces, user’s competence, in addition to other physical phenomena such as weather and water scarcity. The key message is that there are complex causally related factors that are driving the way one practice interacts with the other practices and within one practice there are other determining factors shaping its variants and all these factors are capable of evolving over time and affect the ways practices and variants evolve to drive overall water demand. This suggests the problem of water demand is far more complex than water actors had imagined and this is evident in fact that all over the world water supply and demand management remains a major concern to most governments. Therefore, in order to implement effective water demand management, the complexities in practices and the driving factors need to be well understood in order to introduce effective interventions.  Given the clear indications (based on the participants responses) that there is high rate of water consumption by private water users because of the way practices are carried out by the people, there is need to look into various opportunities for changes that are aimed at securing the future of the aquifers and the water resources in general. 
It is clear from all indications that it will be very difficult for the government  to achieve its aim to establish a world-class centralised water supply system in Nigeria, and continuing to pursue that project has been a major problem in the water sector. This chapter argued that it will be more productive for the government to consider other change opportunities exploitable.  





[bookmark: _lb3y4cfvpoxc]CHAPTER THIRTEEN: CONCLUSION

[bookmark: _g6v559tix8d5]13.1	Introduction
The problems facing household water supply and demand in most low/middle income countries are long standing and some of these problems have been impacting household water use and overall water demand among the middle class. Governments in most African Low/middle income countries are struggling to provide centralised water to households in the cities in the context of rapid urbanisation and major demographic changes leading to chaotic water provisioning systems and a majority of households are resorting to self-supply from various sources. In relation to this problematic context, this research investigated the daily household water use practices and the variants, how they are constructed by various interplaying factors in complex ways to shape overall household water demand.  
Household water issues have been investigated by several authors from different perspectives as presented in the literature reviews of this work. Examples of such studies focused on integrated water resources management, urban water quality and public health concerns, urban water consumption per capita, water security/insecurity, etc. Although these are very laudable contributions, they did not address the complex and often inconspicuous things going on with water use which are driving demand in the middle class households in an urbanising African city’s context. 
This research focus is important because household water demand keeps rising and demand management is mostly not in place, and the in-depth knowledge of the practices that are driving the demand in urban middle class households is lacking. The middle class population is in focus here due to its rapid growth and the western household life-style they have adopted is more water demanding and exacerbates the draw on water, an assertion captured in OECD’s (2021) report on water governance in Africa. This work is distinct because it used the social practices theory approach for an in-depth study of the causal complex relations between the nature of water governance in Nigeria, the middle class household water sourcing methods, and other elemental factors which are shaping different practices and their variants, how these come together to impact on overall household water demand, and the key challenges these issues present to supply-demand management and the opportunities that exist for policy makers and intervention designer to trial changes.
In order to address these problems the research was guided by three questions: 1. How are institutional issues constructing water supply and demand landscape in rapidly urbanising African cities, and how are they perceived and managed by government and other water stakeholders? 2. What water use practices and variants exist in the middle class households in rapidly urbanising African cities, what are the factors driving these practices and the variants, and who in the households are most engaged with certain practices?  3. Which practices and variants interconnect and form patterns, and bundles, and what is the implication for water demand management? The questions and their related objectives (as presented in chapter 4) guided the research. Research question 1, were addressed by the empirical findings in chapter 6, questions 2 by the findings in chapters 7 to 11, and question 3 by the discussion in chapter 12.
To gather the required data and information for the study, as explored in chapter 4, Abuja the capital of Nigeria was used as the study area and a qualitative approach was adopted due to its capacity to reveal the fine-grained details needed to understand (in a deeper sense) the subject matter. Semi-structured interviews and focus group discussions were used, supported with observations and photographs for illustration. The rest of the details on how research was carried out are captured in chapter 4.  
The aim of this chapter is to summarise the key findings presented in the previous chapter (chapter 12). In terms of structure, the rest of the chapter presents the summary of key findings as they discretely relate to research questions 1, 2 and 3 and drew generalised conclusions to show that the findings relates to other wider contexts in Africa and elsewhere, and further suggests what governments could do differently or modify to salvage negative trends. Next, it presented the reflection on research methodology and method to highlight its validity and the challenges encountered. This is followed by a discussion of the implications of the findings for policy and presentation of recommendations. Then the key contribution of the research and further research directions were presented.  
[bookmark: _iwsfi2r69bme]13.2 	Addressing research questions: the key findings 
To summarise the key findings, this chapter refers to the 3 research questions and objectives presented in chapter 4, and the questions are recalled and highlighted in the introduction to this chapter. These research questions and the outlined objectives relating to each question are used to explain how the overarching aims of the study (presented in chapter 1) of the thesis are met. 
[bookmark: _veo3y3yy0qux]
[bookmark: _uxzqctpnl34m]13.2.1    Addressing research question 1 
Reflecting on question 1, this study seeks to know how organisational issues are influencing and may still continue to influence the way the middle class households access water and how those issues are understood and managed by the government and other water stakeholders. The objective was to explore how actors in water governance and urban planning understand what is going on regarding water supply and demand situations and private self-supply in relation to the way people use water; and whether they collaborate to address the problems inherent in the human-water –urban environment connection in the study context. These questions and objectives were addressed through findings presented in chapter 6, and they are summarised below.   
In summary the findings reveal that water governance is facing very serious challenging impediments whether it is in the wider country context or in the Federal Capital Territory, Abuja. Regarding Abuja, in spite of the well-crafted arrangement and a master plan to ensure the success of the citywide centralised water distribution to households, the plan failed to materialise as expected by the government and the public.  Water to distribute is abundant, the FCT treatment plants were expanded and a surplus quantity of treated water  is stored, but the infrastructures to achieve that target distribution coverage are grossly in short supply. This finding corroborates the reports of other authors (e.g ,JICA, 2019; Obiadi, et al 2019). As a result of this failure in the municipal supply system, self-help effort by the rapidly growing population resulted in private water supply from individual boreholes/wells. As revealed in chapter 6, this practice is rife in Abuja and it is impacting the city’s basement complex aquifers which hydrogeologically are not (water rich) enough to sustain the population in the future if the current population growth rate and borehole/well proliferation are sustained or increased. There is a divided opinion among professionals about whether the current trend (hybridised water sourcing) is a very serious problem in itself or not. This division implies that it may be challenging to achieve collaborative efforts among the professionals to work towards solving the human-water-environment connection problems given the divergent perspectives. However, all the professionals also posit there are great potentials to reduce the ongoing dependence on groundwater if a systematic rainwater harvesting programme is introduced in Abuja, which could serve as a model for the wider country. The key challenges shaping Abuja water landscape (as well as other cities in Nigeria) include government’s inability to innovate strategies to implement sustainable water resources development and simultaneously create the means of providing community boreholes to the existing settlements (formal or informal) as in the case of Gwagwalada Area Council in the FCT and work closely with estate developers to provide low-cost housing and water for the urban poor and for the richer class, with the aim of significantly regaining control of formal development plan   They argued that if the government ensures that houses are built only in locations where groundwater or surface water is provided and managed by utilities in sustainable ways, there will be a significant change to the current water supply-demand landscape, and that will be a positive development that will enhance water security. But given the weak nature of the government and the lack of political will to enact necessary changes, it will take a very significant change in governance itself to activate changes in the various sectors that affect water directly and indirectly. However, all hope is not lost, considering the fact that the government had restructured and rebuilt several slum towns in Abuja into well-planned formal settlements in the past, it is still possible to effect some changes in the medium and long term.  
The Nigerian water provisioning challenges mentioned above are similar in other low/middle-income countries. For example many cities of other low/middle income African countries are still struggling to maintain an efficient centralised water supply system till today. For example: in Ghana (Amoah and Yahaya, 2013), in Burkina Faso, Kenya, Tanzania, Uganda and Zambia (Armah et al., 2018). Outside of Africa e.g. in India a similar struggle prevails as capture in the work of Naz and Subramanian (2010, 3-5) and Brisce and Malik (2006, P. 8), the centralised domestic water supply system is poor and failing that has forced the population into self-supply from tube wells giving rise to millions of wells in those countries and over 80% of homes in the low/middle-income countries rely on groundwater. The argument here is that the government and water actors need to come to terms with the fact that the citywide expansive centralised water distribution model cannot catch up with the rate of city expansion in various countries and as such it should be implemented only in isolated locations in the cities where feasible and manageable. Water actors need to accept the fact that the boreholes and tube-wells have come to stay in the communities and households they currently exist in; and it is the responsibility of the government to gain a deeper understanding of water sourcing practices and the drivers and innovate new ways of addressing water provisioning. It is also their duty to ensure that the people are well informed about the risk of aquifer depletion and severe water scarcity which they all face in the future due to excessive abstraction, and the opportunities available to them to reduce or avert the chance of such an extreme undesirable event by taking water stewardship positions.
With regards to the second part of the objective, chapter 6 reveals that apart from the collaboration between the government and donor organisation/NGOs, there is lack of collaboration among various government organisations as well as between government organisations and the private sector that are engaged in water provisioning through water vending and borehole drilling. Among government establishments, there is a major problem with overlap of responsibility and disjointed operations that lead to duplication of efforts or lack of attention for some areas of need. The only collaborative effort highlighted by professionals is the relation between the Nigerian Integrated Water Resources Management Commission and two Associations namely Borehole Drillers Association of Nigeria and Association of water well Drilling Rig Owners and Operators aimed at identifying and licensing professional well / borehole drillers and ensure that they comply with the country’s standard guidelines for borehole drilling and installations.
This finding is similar to what obtains in other countries. According to the OECD’s (2021) report on water governance study carried out in 27 African cities, lack of collaboration among institutions (institutional fragmentation) is identified as a major in most of the countries (e.g. Bangangte, Cameroon; Accra, Ghana,  Abidjan, Cote d`Ivoire; Brazzaville, Democratic Republic of the Congo; Kampla, Uganda; etc.).This is supported by the critiques advanced by McIntosh et al (2014) and Friend and Thinphanga (2018) as well as (Pittman, (no date), who all strongly confirms that in most low/middle income countries, there are serious problems of fragmentation within water institutions, and poor collaboration among government organisations. In addition, most governments drive the water agenda (at best in collaboration with international donor agencies and NGOs) but totally in isolation of the private sector network which controls most of the provisioning to the wider population (Solo, 1999). 
 Another major factor identified by the professionals to hinder the success of water governance in general is lack of political will by successive government administrations to initiate and enforce programmes aimed at achieving specific measurable tasks and targets. This resonates with the findings of Mike Muller, for example the case of South African government’s demonstration of weak political will to apply strict water saving measures in Beaufort West in 2010 until the water shortage crisis deepened and risked over 50,000 lives. (Muller 2016, 71-76).
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[bookmark: _w834b2x46pwu]13.2.2    Addressing research question 2: Key findings  
Reflecting on research questions 2, the study seeks to know what water use practices and variants exist in the middle-class households in rapidly urbanising African cities, and what are the drivers of these practices and the variants are, and who in the households are most involved in certain practices. The objectives are to identify the various practices and their variants as well as investigate the role of water source ownership, household technology, socio-cultural forces, religious beliefs and weather in constructing water practices. And in addition, to verify whether people of any particular gender or social status (e.g. domestic staff, other domestic helpers, etc.) in a household are the most involved in carrying out certain practices and why that is so.  
The practices that exist in the middle class households are discussed in chapters 7, 8 9, 10, and 11 and they are water sourcing practices, body washing and toilet practices, laundry practices, kitchen practices, and garden / car washing practices.  Chapter 7 reveals that there are three main variants of water sourcing practices. The first is municipal water supply which is the responsibility of the government and utilities.  The next variant is the private self-supply sourcing which includes sourcing from individual household boreholes and wells, purchase of bottled or sachet water for hydration, and purchase from vendors. The third variant of sourcing practices is the hybridised sourcing which combines the municipal supply and self-supply. Of these self-supply options, sourcing from private boreholes is the most dominant and they are managed by individual households. Poorly governed self-supply sourcing  is a product of governments’ inefficiency which evolved into the major practice which is influencing the way other practices are enacted. 
In most African cities the situation is similar to this research context. Studies show a varied degree of average piped water coverage in all African cities. For example, a survey of 20 selected African countries reported by WHO/UNICEF in 2019 and cited in OECD (2021) reveals that only South Africa and Morocco has achieved over 90% piped water coverage. The overall result shows that in the majority of African countries piped water supply coverage is beginning to decline resulting in increasing dependence on self-supply from boreholes which is becoming widespread in most of these countries. The situation is similar in some Asian and Pacific regions. Foster et al (2021) analysed 77 datasets from 26 low/middle income countries in South Asia, Southeast Asia and the Pacific and reported that percentage of household dependence on self-supplied water was over 30% in 2018 and it is understood to increase by over 9% annually; similarly Shan, et al (2020) and Dos Santos et al. (2017) reported large scale reliance on self-supply in India and Latin America respectively. The lesson here is that citywide coverage of piped water supply means wider access to water and higher consumption as constant access encourages higher volume of usage. 
Chapter 8 focuses on body washing practices and toilet practices. Concerning body washing the chapter reveals two main categories of body washing practices namely bathing and showering and the variants collectively are: daily bathing with bucket, leisure bathing, ritual/religious bathing (ablution), daily showering and occasional showering. Of all the variants, bathing with a bucket is the most dominant and may still remain so for a long time because the practice is mainly due to the dominance of borehole /well sourcing practices. According to the findings, people use buckets mainly because of insufficient water pressure from the overhead storage tanks to drive the showering, which explains why showering is more practised in households supplied with municipal water. Of all the above body washing methods, the use of bucket is technically more water saving that the shower, at least for the fact that the user is quantity conscious and the practice of refilling the bucket for several repeated bathing is not rampant, so in a way the lack of pressure for showering has reinforced a water saving method of body washing. With more advocacy and technological modification of indoor taps to more water saving ones, chances are that bucket use will remain the most water saving method. The bucket and bowl method is practised elsewhere in all parts of Africa and Asia where public water supply into the indoors taps is lacking or is of low pressure. The works of Tshepiso Kadibadiba and colleagues in 2018 in Gaborone, Botswana is an example. The authors demonstrated that the bucket and bowl method is common in Africa and it served in both the time of Abundance of water and in drought, the only difference being the quantity of water or the size of bucket used in drought was reduced and it was a better water-saving method than showering or bathtub use (Kadibadiba et al., 2018).  Similarly, it is the dominant method in India as reported by Sadr et al (2016, p. 103). 
Some of the factors that emerged are: which are perceived to drive consumption for body washing are: the technologies available to households, the nature of body care products in terms of lathering, the weather condition, socio-cultural influences, and practitioners’ competences. Of these factors, the most dominant is the technology; just as the technology has the capacity to help reduce demand through the use of a bucket it equally has the capacity to provide constant access to water which could lead to increasing demand.  For example the availability of technologies such as taps, power showers, pressure boosting pumps and jacuzzi bathtubs provide constant access to water and encourage the use of these facilities in ways that can potentially relegate the use of buckets, such that even in households that use boreholes, with a booster pump all these facilities can be used and the bucket can only go on standby as households get richer. Such technological advancements raise the social expectation and standard of cleanliness to another level and redefine the meaning of bathroom comfort. These possibilities are working across households and the water demand of a household depends on the dimension of technology engaged in a bathroom. The advent of technology has also given rise to a wide range of body care products and facilities that have made people go beyond the simple act of soaping or sponging the body and rinsing. The influence of weather is a strong determinant of the frequency of body washing in a day especially in the tropical climate. The climate change situation has resulted in global warming which generally results in urban heat islands and which as interviewees reported trigger heat/sweating and the need for body washing.   
Concerning toilet practices, the chapter reveals that the only type of toilet used by participants is the S-trap style water closet (WC) type. No participant had heard about other toilet types such as dry composting type or dry flush type and none was interested in them let alone think of using them in the future to save water. The WC toilet type is the most water consuming (unlike the traditional Nigerian or African latrine that needs no water) as participants do not mind flushing two or three times per use episode to ensure a clean bowl before use and after use. Toilet hygiene is perceived by the people as a major housekeeping need with implication for water demand especially that most people detest sighting faecal stains or deposits or urine in a toilet bowl due to hygiene and disgust concern, and this is socio-culturally crucial, and suggests why the traditional toilet is often separated a walking distance from the living house. Currently, there is a strong meaning attached to the WC toilet as being the most socially befitting to the middle class, and it is a part of social presentation for friends who may want to use the toilet when they come visiting. Moreover, unlike the case of showering and the water pressure issues, the toilet operates even with poor supply pressure. Apart from the water consumption concern, it is now a commonly cited issue (e.g., Danladi et al., 2014) that toilet waste disposal into septic tanks/soak-away chambers located usually in the same yard as the household borehole or well is a significant contamination risk to the aquifers, but one thing this thesis has revealed is that most households are ignorant of the contamination risk their boreholes face, and households that are aware of the pollution risk are constrained by the small size of the individual plots on which the houses in most urban estates are built - there is no allowance to keep a safe distance between boreholes and septic soak-away pits.    
Chapter 9 deals with laundry practices and the finding show that there are three variants namely washing with hands, washing with a machine, and the third is hybrid washing which is a combine use of hands and machine, but of the three the most dominant is the use of hands which shows that the old method of washing still remains dominant. The reason there is no significant shift in laundering variant in Nigeria households is because the problem of irregular power cuts and widespread use of electric power generators in most homes leads to frequent breakdown of washing machines and majority of those who own washing machines engage them only irregularly. Moreover, the majority of households use water from overhead storage tanks, there is a lack of steady in-pipe water pressure to run a washing machine smoothly, hence the common use of washing machines in households supplied with municipal water. Another finding is that majority of people wash with hands, and they do double or triple episodes of rinsing because they want to eliminate soap lather completely from the washed clothes to avoid post-drying odour and to save fabric colours; and this approach to laundering is dominant in households with constant access to water from boreholes. The chapter also revealed that the frequency of washing is influenced by tropical weather/dusty environment, the number of people in the household, and social-religious convention of keeping clean to maintain good self-image; hence washing frequency is highest in households with schooling children and both parents go to work daily on weekdays because near-daily washing is the best strategy to cope with excess laundry pile-ups. Weather is a globally common nature driven factor but a dusty city can be changed into a significantly less dusty one by initiating a citywide mass growing of plants and grasses as well as paving over with porous materials in places that are not ideal for plants.   
Chapter 10 deals with kitchen practices. The chapter reveals that this is the only practices for which no variant was identified in the middle class households. A variant of kitchen practices in the Nigerian context would have been the traditional African or Nigerian kitchen which (as confirmed by participants) is usually a site detached from the main building, but this practice does not exist in the households interviewed. Instead, all households used the modern kitchen which is a site located indoors in the main building and runs on piped water supply. The chapter reveals two main water-consuming activities in the kitchen. The first is the washing of certain ingredients that requires multiple washing and rinsing and people use a lot of water for ingredient washing/preparation because they often purchase dirty and poorly packaged ingredients from neighbourhood local markets. In the traditional African kitchen opportunities exist to reuse water for washing and preparing ingredients without necessarily having to use much water or even use water at all.  The second water demanding activity is rinsing of soaped dishes to eliminate lather and all soapy elements, and this is done mostly under an open tap by private borehole owners. The introduction of western-style housing design that comes with the modern kitchen was a landmark change in African kitchen practices in an undesirable way. This departure from the traditional less-water-driven kitchen setting and practices to a total embrace of the modern kitchen is a significant water-use shifter in the kitchen as it is for the bathroom. And further worsening the pull on water is the retention of the African culture of high-frequency kitchen engagement for preparation of traditional foods because the culture of not always eating out is also retained.   
Chapter 11 deals with three outdoors practices namely car washing, plant watering and livestock farming. The main findings are regarding car washing and garden watering. Livestock farming is seldom practised, hence it is not advanced in further discussion and analysis. Key findings show that car washing is practised by every household that owns one, the main variant of washing is the use of soap/sponge and buckets/scooping bowl, and the least used is dews-wiping. The reason for car washing is closely related to the reason for laundering, that is to say people washed to maintain the societally expected presentation of physical appearance especially when attending social or religious functions and office works. To maintain this social image, car owners have to deal with the common problem of dust accumulation on/in cars during the dry season and mud splash in the rainy season Water demand for car washing is influenced by the frequency of washing which in the context of this study is found to be high (when compared to the very low frequency reported by Pullinger et al, 2013 in South-East England households). A few outliers exist, representing those that seldom wash and those that wipe dew to clean mild accumulation of dust.  
Concerning plant watering, as was seen with car washing practices above the main variants are: watering with buckets/bowls and watering with hose pipe and the most common mode of watering is the use of bucket and bowl method. The majority of households do not keep very water demanding aesthetic plants and most people only water small potted decorative plants. The few people who had one give more attention to food gardens and fruit plants (usually referred to as economic trees because they produce fruits) than the aesthetic plants. Water demand for food gardening is low especially because most people do wet season gardening as they perceive that the plants do better in that season, meaning watering is only done when the rains cease temporarily. Dry season gardening is not a common household practice and most mature fruit trees and already established hedge plants are not watered often as they are largely rain-watered, Only a few households give special attention to aesthetic gardening and they watered them using hose pipes with and without sprinkler; these  householders have been influenced by their direct long-term past experiences with the western culture when they lived abroad, or with English missionaries, and by their personal love for beautification and environmental greenness; and this disposition to gardening means increased water demand for such households.      
The second part of the objective relating to this research question (as earlier mentioned) is to investigate if water source ownership (e.g. private borehole) or lack of it, and the meaning attached to ownership in driving other water use practices. This objective is achieved as demonstrated in chapter 7 and further discussed in chapter 12. The main findings are that private ownership of water sources is the major factor influencing how other practices are carried out. The chapters revealed that the meaning attached to ownership of boreholes and wells is very strong. Ownership of water sources is viewed as a status symbol among the middle or higher class and more importantly a form of independence from municipal water source and the perceived problems, and it makes for gaining control of one’s water supply for a lifetime. This is evident in the fact that no participants agreed to the option of connecting to municipal water as backup to a borehole or switching completely from the use of borehole over to the municipal water supply in the future, and on the contrary some municipal water users are procuring boreholes, and more are aiming to procure a borehole in the future.   
A part of the objective relating to research question 2 is to verify if people of any particular gender or social status (e.g. domestic staff, other domestic helpers, etc.) in a household are the most engaged with certain routine practices. Findings from the empirical chapters 8 to 11 showed that this objective was achieved as findings have identified some practices that indicate gender sensitivity. Chapter 8 showed that the kitchen is a strongly gendered site where the women dominate and engage with water the most. The impact this has on women is significant. In the traditional setting the women were not breadwinners in the family, so it was easy to concentrate on the kitchen and the children. The women are found to engage more with water during body wash as they confirm to use a lot of water per body wash episode, and wash more often during monthly periods. They equally confirmed using more water than usual when washing hair during bathing or showering, the frequency of hair washing varies among respondents (from every other week to monthly or fewer depending on hairstyle, hotness of weather and level of scalp discomfort). Similarly, they asserted that they  engage more with water than the men because they attend to the children bathing or showering, kitchen chores, as well as most laundering works due to the cultural norm that these are women’s primary responsibilities. The men are mostly carrying out gardening and car washing practices. It is also confirmed that domestic workers bear a lot of laundering and kitchen workload as clothes get dirty quickly due to dust or get smelly due to sweat, and dirty dishes and other cooking utensils pile up mostly after lunch and supper especially in large families; and many households that engaged domestic workers services are up to are between 5 to 7 members and the number increases when relations visit. Identifying practices that are gender sensitive helps practice-based intervention designs and programmes to target the right persons. 

[bookmark: _frnj0au01rxh]13.2.3	  Scale of generalisation for research question 2
Concerning water sourcing practices, given the problematic issues that abound in these countries, other places can appropriately draw on the approach taken in this thesis. Similarly, even in the case of low coverage of municipal supply, self-supply fills up the gap and the implication is large scale dependence on self-supply (mostly groundwater) with implication for unmonitored over-abstraction of water with a high possibility of running into very serious water shortage in the future. To bring a change to the current challenges, the government needs to understand the various factors driving household practices which are drawing on water and how these factors interact intricately to shape demand. By that understanding, water authorities can come to terms with the fact that solving water problems requires more than just  ensuring sufficient supply (using the predict and provide traditional approach). Instead it involved putting all relevant organisations to work together to address the multidirectional (often ignored) pressures within governance itself and within the households on a wider scale which are negatively impacting on the water supply-demand landscape. By doing so, effective practices-based water supply and demand management approaches could be developed and trialled on a small scale with the aim of wider application.  
Regarding body washing practices, drawing on empirical evidence and the literature, this thesis advances that although there are worries that the western bathroom style adopted by the middle class will lead to increased water demand, however, due to the inadequacy of municipal water supply, there is a widespread use of buckets which has the potential to be more water saving than the use of a shower and a bathtub; so, at least for body washing practices the fact that most households retained the old practice of bucket use, means that the limitations of municipal supply has the capacity to helped to reduce consumption in that aspect. But there are counteracting factors that are capable of raising consumption for body washing and neutralise the water saving benefits that the use of the bucket would have offered, thereby complicating the water use practices domain. Several body care products come with different instructions for use with implications for water demand irrespective of the use of bucket or shower. For example, an episode of hair care could engage hair relaxer, shampoo, and conditioner, which require repeated washing and rinsing at different stages of product application, and depending on the desired outcome it may need other products. Possible changes can be made by liaising with product manufacturers to discuss interventions with the aim of introducing water-saving bathroom facilities and less-foamy body-washing products to gradually replace the old. Regarding the influence of weather on body washing, hitherto warm regions are getting warmer, and interviewees’ responses in this research confirmed that this triggers the need for body washing. The warm humid weather causes skin discomfort (prickly heat, itchiness, stickiness) as well as sweat odours, and given that body odours are socially unwanted, when people come under the combined impact of these compelling/exigent factors they will not mind using as much water as possible to wash as many times as possible to regain comfort, freshness, and social presentation/acceptability as well as good self-esteem. These are examples of the factors the middle class people have to deal with every day and the multiple impacts of these factors suggest that body washing practices apart from being complex, are complexly driven such that irrespective of the source of supply, people will ensure they respond to the various pressures to achieve the desired cleanliness and comfort unless they are constrained to use less water by changing several elements of practices.      
Regarding toilet practices, the implication here is that for the WC toilet to remain indoors, it must be free from the ‘unacceptable body wastes’, and that means the toilet must be sparkling clean at all times. The culture of keeping a sparkling clean toilet bowl and the trapped water raises discourages the practice of saving water by flushing with wastewater got from e.g. laundering. Currently, there is a strong meaning attached to the WC toilet as being the most socially befitting to the middle class, and it is a part of social presentation for friends who may want to use the toilet when they come visiting. Moreover, unlike the case of showering and the water pressure issues, the toilet operates even with poor supply pressure. With all of these factors acting  together the use of this technology is likely to remain for a long time to come, and will continue to be widespread as the population grows, making it one household practice which will continue to draw on water significantly, except the re-engineered water saving designs largely replace the water consuming ones.  This has positioned the WC toilet as a critical influence in terms of water demand and groundwater pollution, therefore, the governments and people in the African LMIC would do better to not focus only on the services this technology provides but find a way to reduce its impact on the water resources by making changes in future urban developments. But given the problematic governance domain in these countries, there is no likelihood of such changes is the nearest future, but if environmental NGOs team up with the governments and especially private estate developers, changes are possible in the medium term.      
As per laundry practices, the finding in this research agrees with the situation in other countries where the use of the washing machine is common among municipal water users in Botswana as reported by Kadibabdiba et al (2018) and in Jaipur India where it is used by 80% of the middle class households that use municipal water (Sadr, et al., 2016). The dominance of hand-washing of clothes in this study is not a water-friendly trend and it is important for the governments to understand this and introduce changes by fixing the power problems and promote the use of water and energy saving washing machines. Although it is infeasible to fix the power problem in the short term given the long history of the government’s failure to do so in many countries where electricity is a challenge, it is in the medium term by making concerted efforts it could be possible to work with donor agencies and NGOs to proliferate the use of solar energy at subsidised rate, in that way cleaner energy will be used to save water. Washing clothes by hand and the common practice of repeated rinsing is a major reason this method is more water demanding than the washing machine and as such it should be a target practices variant for intervention. Avoidance of post-drying odour and fabrics colours saving are in this case linked to the social demand for smelling nice and remaining beautiful in the eyes of the public. 
Regarding kitchen activities, the lesson here is that it is important for governing authorities to be aware of, and be sensitive to the ways the activities of different sectors affect household water demand, in this case agricultural activities such as harvesting and poor packaging of fruits and vegetables for the market is impacting on water use in the kitchen.    Soap-overdosing and thick lathering as well as rinsing under continuously running taps was found to increase water consumption significantly; therefore, the practice of using a lot of water indicates that the people have a strong desire for thorough cleanliness and aversion for dirt, modernity proves to go along with high level hygiene and sensitivity to fragrance or odour, and that is crucial to water demand.   An interlock of two cultures happened and redefined water use practices significantly in an African kitchen, and the less-water careful practices are dominant in borehole/well dependent households. Aby implication, a radical modification is required to introduce a balance. That could entail re-crafting a modern western-style kitchen into a ‘trado-modern’ African Kitchen which possesses all modern features (except the taps at the sinks) and retains the sustainable water saving culture of keeping the a beautifully designed water container or modern styled pot fitted with a refill tap (replacing the traditional earthen water pot), and some African style aesthetic decoration that befit a middle class home. But how acceptable that will be to people or why not is a subject of another study. The dishwasher would have been a water saving option but the challenge of erratic power supply still gets in the way. 
With respect to car washing, the social factors presented in the key findings above combine with the environmental problem of dust accumulation on cars in the dry season and mud splashes in the rainy seasons. Dusty landscape issues are common in most African LMIC due to widespread bare grounds from which dust generates, raising the need for frequent car washing. If city roads were well paved neatly and maintained, and muddy potholes and road sides Ownership of a car is a vital part of a middle class household social status symbol which the people hold dear because it provides luxury and comfort and convenience. Moreover, for a long time, in most African countries, including Nigeria, the road transportation system is poor, the middle class population consider commuting via public/commercial vehicles inconvenient and unbefitting, therefore, ownership of personal cars is now a necessity that offers convenience. Similarly, the problem in the transport sector is indirectly contributing to water demand, further showing the complication in the causal relations between the factors driving, and the need for deeper understanding to aid effective intervention designs.  
Garden watering also comes with certain lessons to draw on. Based on the findings,  the implication is that overall, the water demand for gardening is low, meaning gardening practices raise no concern for water demand. Although decorative gardens are a beautiful western style of outdoors beautification, it is one culture which the majority of households did not embrace as they did other practices, in spite of the modernity embraced by all the households. This is because socio-culturally the middle class households do not consider keeping a lush western-style garden as a status symbol, so they will not bother to invest significant time and resources in one; it is one western culture that is not well embraced by the people. Another implication of limited gardening is that even though it reduces outdoor water demand, it results in poor environmental greenness in built-up areas, which is a negative trend for the environment and the urban climate. Having a lot of bare grounds in neighbourhoods and the entire city encourages surface runoff and reduces infiltration / groundwater recharge.  Moreover it has the capacity to increase ambient temperature and dust, with implications for other practices (e.g. it could cause sweating, stickiness of skin, dust accumulation on cars and even indoors, thereby triggering the need for body washing, laundering and car washing. It also has implications for health as a greener environment improves cleaner air.  In terms of what is watered, variations exist from one household to the other. That food gardening is not as widely practices and other practices also has negative implications for water consumption in kitchen practices precisely in terms of vegetable washing. For households that have the space, owning a lot of vegetables in a household garden increases the chance to harvest clean fresh vegetables thereby reducing the problem of buying poorly handled and packaged (dirty) vegetables which often leads to water demanding ingredient washing in the majority of households.  
As per the influence of water sourcing practices on other practices, self-supply is dominant and most influential.  Its influence is demonstrated in the fact that in all the practices identified and analysed, households with private boreholes use water with less thought about the quantity used. Other implications for the dominance of self-supply is that when people get used to less careful use of water, they are likely to resist nudging and campaigns aimed at reducing water use. Municipal water users on the other hand are more careful with water in carrying out   the practices for which borehole users use a lot of water. Another point is that the municipal water supply is a modern technology that makes constant access to water possible and has been critiqued for increasing household water consumption; however, in the context of this research, it does the reverse, and it will likely be the same scenario in other countries where municipal water tariff is high and network coverage is limited; however the frugal water use by the users is of no significant impact in the overall reduction of water demand due to the limited coverage. 
Concerning ownership of water source, the meaning attached to water ownership is crucial to water use presently and in the future if the meaning is retained. People use what ‘belongs’ to them any way they want it and do not expect anyone to question them as long as the use does not affect another person negatively, this is the notion with which groundwater is used and the implications of this are serious.  It means that the government will likely struggle to engage private water source owners in long-term demand management plans. In addition the value they get for the money invested is water and the services it offers, therefore, abstraction is always done without much regards for the future on the resources, especially as the majority of the owners are unaware of the risk of aquifer depletion through excessive abstraction.  
Regarding gender sensitivity in practices, the issue affects the women the most and the implication is that they are perpetually under pressure, even though they have come to accept it as a respect for culture/norm. The majority of middle class women are educated professionals facing both office and family demands as financial supporters. This pressure on them is increased because it is one practice site that is daily engaged for preparation of family meals. The fusion of traditional culture and modernity plays out again. The implication of the pressure on the women is that most women in this category will go for running the taps to do things ‘quickly’; or they bring in domestic workers or young relatives to help, who are not really competent with managing water.  

[bookmark: _s1ca7yrtj34p]13.2.4	    Addressing research question 3: Key findings  
This research question seeks to understand: which practices and variants interconnect and form patterns and bundles, and what is the implication for water demand management. The objective is to specify the patterns of practices that exist and the variants that interconnect or bundle and why they do so. The discussion and analysis of practices patterns and bundling in chapter 12 answered this question and addressed the objective; and this section presents a brief summary of the findings. 
With regards to the main patterns, most practices are carried out in more water consuming ways by private borehole users, and the use of bucket and bowl is the way all private borehole owner do body washing, showering is more prevalent among municipal water users, and showering among private water users is associated with wealth, as good showering requires an additional pressure pump. Toilet practices have no association with the sourcing practice because both municipal water users and private water users share the same culture of using much water to maintain sparkling neatness. In laundering, irrespective of water sourcing method, washing clothes by hands is drawn significantly on water, similarly, for both categories of water users high frequency washing (almost daily) is associated with the presence of children in a household and the routine of going to work in corporate environments where posh dressing is expected daily. In the kitchen, heavy water use is associated with ownership of personal boreholes or a very productive hand-dug well, while frugal water consumption is associated with the use of municipal water supply. Gardening takes the least amount of water among all the practices, a few families are outliers that invested more in gardens, making the practice of no significance to water demand. This will likely remain so considering it is strongly linked to cultural value.
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[bookmark: _edxzamjrwcq9]13.2.5	Scale of generalisation for research question 3 
Given that in all of the practices private groundwater users carry out practices in the most water-demand ways and unchecked or monitored, groundwater will continue to be impacted and even a massive reserve can be depleted over a long period of time. Moreover, the hidden nature of the abstracted water makes people carry on without knowing how close they are to depletion until the source fails. That toilet practices and laundry practices are carried out using as much water as possible by all users irrespective of sourcing method means the culture of keeping off unwanted dirt, pathogens and smell is deeply entrenched in the minds of the people and it is useful for the government recognise this and direct intervention plans in that direction appropriately. 
Although the use of buckets and bowls for body washing is currently dominant among borehole/well users and stands as a more water saving method than the showers, this could change in the future and give way to more showering when most households decide to own pressure booster pumps as they get richer - just the way each household own a standby generator for electricity supply. It is useful for water managers and intervention programme designers to prepare for such evolution.
The striking difference in water use for kitchen activities between the municipal water users and private water users show that each category makes sense of hygienic food preparation method in divergent ways, but the borehole water users that use a lot of water today were once thrifty with water in the time of severe scarcity. This suggests that they are capable of being thrifty (still) even with the ‘free’ abundant water and yet achieve the desired cleanliness and hygiene in all practices. This suggests that a crucial way to get borehole users to reduce water use is by changing the material element of practices, in this case phasing out the water-unfriendly end-use devices could be a good target, in the future only water saving taps and showers will be available for to fix in new buildings and maintaining old ones. 
  
In terms of bundling, the chapter showed that kitchen practices, body washing practices, and laundry practices bundle. Similarly, laundering triggers the need for car washing practices. The explanation to the bundling is that kitchen work and other household chores cause sweating, dirt, and body odour, leading to bathing and showering. The body sweat/odour/dirt stains the garment, leading to laundering. Dressing up in clean garments triggers the need to clean a car before use, leading to car washing. These complex relations within practices present further knowledge to water governance actors the scale of the convoluted problem at hand in the context of low/middle –income African countries and the wider global context.  

[bookmark: _1o2nqvdcm4hf]13.3	Reflection on research methodology and methods
The methodology used in this study is relevant for the context of this study because the subject being investigated requires in-depth study of the complex problems surrounding the water sector and so it requires an intensive approach. The subject ‘water practices’ investigated are in themselves complex and dynamic, as they are influenced by various factors discussed in this chapter to form variants, patterns, and bundles to impact on household water demand. Therefore the social practices approach is useful for investigating household water demand because it provides the platform for understanding water demand in greater depth. The advantage is that the approach places practices and the constituent components shaping practices as the core units of analysis. But in addition to providing opportunity to targeting practices–based interventions, this approach suggests that different elements of practices are identifiable and changeable – whether this is in terms of ‘Material’ ‘Competence’ and ‘Meaning’ (Shove et al., 2012) regarding household water use– so affording a robust set of possibilities (as well as a clearer understanding of what might be difficult to change). The method is found relevant to the study context giving lack of comprehensive quantitative data. That this research has successfully engaged this method and the theory of social practices, it has contributed to validating its suitability for future research. However, the method presented some challenges. One was the problem of making people understand why in the first place they should sit to talk about the way they do their ‘own’ personal things and be recorded; to many (except the educated that understand research interviews) it was a bit odd. The way out was to take it from a water security and insecurity scenario.  
The gender difference issue was the challenge of a man (and a stranger too) having to talk to a married woman, including about personal hygiene, as for majority of them their husbands or some other family members must be around to enable a comfortable atmosphere for an interview. Given that the researcher was introduced to households by a community leader, the challenge was overcome as evidenced in the way the women freely talked about several household issues including their personal body care/hygiene issues. Without the help of the community leaders it would have been more difficult or impossible to engage in meaningful interviews with them. The implications would have been poor data regarding most of the practices investigated as they are mostly carried out by women who are vital resources in this regard.   
Another was the challenge of not being able to obtain quantitative consumption data from households, which meant a mixed method was not possible; which would have made a difference to the outcome of the study; so the study relied on published literature that reported increasing demand for water in household to justify the reason to investigate if and how practices are driving the demand. A comprehensive quantitative research to understand how each practice drives water is an obvious useful area for further research but it is quite resource intensive; and such resources were not available for this work.  
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[bookmark: _9q3bggvlgrbt]13.4	 Implications of the research for policy (recommendation)
The thoughts and findings in this thesis could be useful to policy makers and water actors both in government and private sector to make efforts towards addressing the problem of water supply and demand from a new and holistic perspective while taking into cognisance the complex nature of the problems in the African low/middle income countries' cities. It is also useful to mention that the findings of this research is useful in other countries outside of Africa which share similar chaotic water demand and supply landscape amidst weak and problematic water governance as highlighted in section 4.5.1. It is important for water stakeholders to understand that the middle class is a rising population that will continue to grow, and as such if left unchecked, their activities may lead (potentially) to very serious water problems in the future. Therefore, it is useful to have a good knowledge of the water practices that prevail in the households, the factors that drive them and the opportunities that exist to utilise that knowledge-base in crafting water policies and designing interventions for change. Because of the findings that most of the professional and policy makers lack the knowledge of the complex nature of water issues which they govern, It is recommended that actors in water governance at various levels should make personnel capacity development a high priority agenda to enable them acquire the in-depth knowledge and skills required to think outside the box and inject innovative strategies that could aid addressing water provisioning and demand issues according to the peculiarities of individual local contexts and dynamics. Moreover, responses from the professionals working for the government have shown that the government has been struggling to establish a successful citywide centralised water distribution but they have failed; yet most documented water resources management plans still concentrate on the centralised supply model. Therefore, it is recommended that leaders in the water sector in the African low/middle income countries need to come to terms with the fact that yes there are two serious problems: (i) the centralised supply model is widely accepted though, but it does not work for these African low/middle income countries where the entire system is struggling with many serious governance issues characterised by political and socio-economic problems compounded with issues of rapid population growth and urbanisation, hence the failure to get water to every home in the city via it. (ii) and replacing that model with a model characterised by ungoverned proliferation of private boreholes does not work either, and is liable to lead to serious water shortages sometime in the future. Accepting these facts could be a turning point towards brainstorming to change water planning and the existing regulatory instruments to capture more feasible and sustainable ways of household water delivery. 
Findings also show that on the supply side the water sector has no defined program to harness different sources of water for supply and release the intensifying pressure exerted on groundwater through proliferation of boreholes/wells. This thesis suggests that a turning point is to consider harnessing surface water, groundwater, and rainwater together under good governance using the bottom-top approach for supply to households. Harnessing surface water for distribution may require modifying the current way water is impounded in dams or reservoirs before being distributed to the users. Decentralisation will enable facility management to be limited to local estate communities or sets of them in a manner that it can be (potentially) less challenging to manage financially and technically. For most countries where rainwater harvesting is feasible due to the amount of annual rainfall, it is recommended that a rigorous national rainwater harvesting campaign programmes need to be launched to introduce systematic urban rainwater harvesting from roofs among the middle class and higher class, especially those who are mostly dependent on groundwater. Such programmes when backed with public support and legislations and financial support for struggling households could help to send a message to the people to perceive rainwater differently going forward and gradually begin to reduce dependence on groundwater, and (hopefully) people may slowly accept the practice of using different water sources for different things. This will most likely lift some burdens off the aquifers. Cities located in arid regions where rainwater harvesting and surface water harnessing are not reliable options, will rely on systematically mined and monitored groundwater. 
Findings show that a majority of the households depend on boreholes that are used without monitoring and control by the government, the majority of the household practices that are discussed in this thesis are carried out in ways that are water consuming as driven by several interplaying factors, consequently the aquifers is put at risk. Therefore, this thesis recommends that innovative demand management strategies that are guided by the social practices knowledge-base presented in this work be introduced for discussion in the policy domains and trialled for implementation if found feasible. But the implementation of the strategies requires concerted efforts on public awareness campaigns, series of dialogues and public-involved campaigns. If that is achieved, the government could then introduce monitoring devices to individual boreholes to keep track of, and control abstraction.  However, the success of such intervention is contingent on the political will power of any government and the approach the government will use to achieve abstraction control will depend on the extent to which the people are willing to accept the proposed changes and how seriously they perceive the water issues are. 
And considering the finding that the housing sector is not integrated in water demand management plans, it is therefore recommended that for existing buildings, rainwater harvest systems fitted with filtration and water storage facility be recommended to be attached to building where there is space to do so, and depending on government will power and availability of resources, subsidies could be provided as incentives to encourage households to use the facilities. In new building plans, all the modifications that are deemed necessary to enforce reduced and diversified water use can be embedded in the design of the buildings; and builders should aim at strict compliance. Such innovations may include introducing the earlier mentioned rainwater harvest/storage reservoir system in building designs. it could also include restricting kitchen and bathroom taps to self-closing low-flow types and small toilet cisterns, introducing bathroom urinary for men in bathroom design, redesigning kitchen sink to include wastewater interception and filtration chamber to filter waste water which could be saved for garden watering and the solid waste goes into a simple compost bucket for use in a gardens. This may mean a significant change to housing policy, building codes or possibly land use act. The reason such change is necessary is that it is a positive attempt to secure the future of water resources, considering the low/middle income countries’ cities rank high in climate change vulnerability. But if the prevailing problematic water supply-demand situation is left unattended, chances are very high that the water crisis will worsen in many countries in the future. 

[bookmark: _3aaw3a6vdl0g]13.5	Key contributions
This thesis has made some key contributions to the global arguments in household water supply and demand management in Nigeria and other African lower-middle income countries. Existing discourses have concentrated on diverse aspects of household water issues in low/middle income countries but no study has focused on urban household water practices in a rapidly urbanising city in the lower-middle income countries with particular focus on the middle class. The study has unpacked household water practices among the middle class using the theory of social practices in the entire study context. These avenues of theorisation presented a robust context for a rigorous investigation of the complexity of household water practices, how the variants are constructed, and the drivers that shaped and continue to shape them, and how they are patterned and bundled to drive overall water demand in the middle class households in a rapidly urbanising city. This provided a platform for analysis of the complex relation between water governance impediments, water sourcing practices and the other practices in a household and how they interplay to shape demand and water future in the study context.  
The way in which water governance remotely shaped the water supply and demand landscape has not been clearly conceptualised in the past. This thesis has shown institutional and governance impediments as the originator of what is conceptualised in this study as ‘hybridised water sourcing model’ which presents an entirely different and problematic model that seriously challenges the feasibility of engaging the traditional approach to water supply and demand management. It asserts that the complication that hybridised water sourcing model presents requires completely new innovations in water supply and demand management    
Building on Martin Pullinger and his colleagues’ work, this study identified ‘’water sourcing practices’’ as the most influential driver of other practices in Abuja. This study has shown that in the African lower-middle income countries, self-supply water sourcing practice (mostly via use of boreholes and deep tube-wells) is the most predominant across cities and this study evidences that households that engage in this water sourcing practice are known to be less-careful with water. Conversely, municipal water sourcing practice being the least predominant is discovered to be associated with most of the water saving ways of enacting household practices. This is evident in the fact that all households that use municipal supply only are found to use water frugally to carry out most daily house chores, mainly for cost saving purposes.  
This thesis also brought to light the tension that exists (in middle class homes) between retaining the traditional ways of engaging with water and the modern ways of doing things, and the various shifts that ensued over time. It exposed how the middle-class shifted from the traditional modest way of sourcing water and storing in pots for use in simple African houses, to acquiring deep boreholes fitted with pumps and large reservoirs to serve the modern/western houses with sophisticated water end-use facilities, and how the shift has significantly influenced other water use practices. Take kitchen practices  for example, the thesis reveals the tension in  embracing the water demanding modern kitchen lifestyle and retaining cultural norms/values that promotes high frequency of kitchen engagement, and the way in which the two relate in conflicting nature to impact significantly on water consumption. Most middle class kitchens in African lower-middle income countries are modern and the activities in them are largely water demanding. Since the inception of in-house plumbing, modern kitchens are fitted with taps and sinks with drains. This has opened up opportunities for people to engage with larger quantities of water (especially among borehole/well users) than they normally used in the old traditional African kitchen (for instance), which is often located outdoors and has no tap water system. In this regard, this thesis asserts that there was a unidirectional shift in culture and practice site; that is to say people shifted from the traditional outdoors kitchen culture to the modern indoors option without shifting from their traditional norm of ensuring all family meals are prepared at home because they are culturally indisposed to eating out. This has given birth to a new lifestyle of heavy water usage and high frequency kitchen engagement; a strong and prevalent driver of household water demand.  This same argument holds for the wider practices such as body washing, laundering and toilet use. There is a shift in body washing practices from using the less water consuming traditional bathroom to the modern water consuming type and there is an increase in the frequency of body wash due to changing social conventions; but there is no adequate sustainable way of sourcing water to service the new middle class lifestyle so people now do all they can to keep the water gushing out of the taps and the aquifers and the environment are unfortunately at the receiving end. The same goes with the modern toilets and the new hygiene-conscious life driving profuse water use in them without making sustainable waste collection means available; today millions of septic tanks and soak-away pits share subsurface environment with groundwater, the same goes for laundering and modern clothing convention, and the list continues. 
This thesis has made an original contribution by substantiating the feasibility and usefulness of the methodological approach engaged in this study. This study used semi-structured interviews with households and professionals, engaged professionals in focus group discussions, and applied visual methods for data. Leveraging a combination of these tools and taking advantage of my position and as an insider who has lived and interacted with the study context all my life, has helped in rigorous investigation in a manner that other studies (which are mostly quantitative) have never explored regarding household water issues in middle-class households. Thus the thesis has shown the nuances in daily water-use practices in the middle class household in the context of the study beyond what other studies in Nigeria has ever attempted.  The study has also validated the effectiveness of the social practices approach to understand nuances of the inconspicuous daily doings and their drivers in households that shape water demand in the low/middle income countries context. It has also shown that all of the assumptions of the social practices theory explored in chapter 3 hold true in the study context except for the empirical findings about water tariff or water pricing which appear to oppose the assumption, but will need further investigation to fully substantiate.  
In conclusion, this study stresses that the theory of social practices has performed well contextually by providing a platform that enables an in-depth investigation into the forces that are shaping household water practices among the middle class in rapidly urbanising cities using Abuja Nigeria as a case to understand the issues on a global scale. Methodologically, the study has shown the effectiveness of qualitative approach in investigating household water use through the lens of social practices. Empirically, poor water governance and weak control of urban housing development have been identified to shape water supply-demand landscape, which results in hybridised water sourcing practices via which self-supply water sourcing is practised. Private self-supply from boreholes dominates where municipal water supply is dwindling or failing, and this dominant water sourcing practice is the strongest influence on how water is engaged for carrying out all other practices. As it stands, studies have not been found that analysed the causal and complex relation between institutional and governance issues, housing development control, demographic change, water supply-demand landscape, and household water practices. Among these factors, the study is distinct for theorising that weak housing development control is crucial to rapid urbanisation and demographic changes that impede sustainable water provisioning in African lower-middle income countries’ cities.  Further it is unique for indicating that the challenges entrenched in urban water provisioning in the African countries context is more complex than water stakeholders and policy makers may have understood; and emphasising the need for them to conceptualise the problems holistically while taking into considering the causal interaction of the intervening factors mentioned above.     
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[bookmark: _1c62mlkbusr8]13.6	Future research directions
Drawing on the discussion and analysis above, the following areas of research could be explored in the future: 
· To investigate how water actors on the one hand and the public on the other hand accept or reject or are indifferent to replacing the centralised water supply model with the decentralised and hybridised approach which involves the government investing in the new approaches such as rainwater harvesting and introducing legislations to enforce control of groundwater abstraction; and to find how they perceive it could be achieved if they agreed or why they would not accept a change if they oppose the proposal. Such study is important because it will potentially reveal the chances available for governments and policy makers to accept the recommendations above. And it will tell if there is any chance that the current chaotic situation could change in the future or prevail into the far future. 

· To study what people perceive about their willingness to change all or some unsustainable practices into more sustainable ones in response to some possible interventions that the government may introduce in the future to help alter practices that are found to be very water demanding. 

· This research was carried out on household water practices. It could be useful to engage the theory of social practices in exploring other areas of practices such as domestic and industrial waste disposal, commuting, fertiliser use / irrigation, energy use, commercial food storage, domestic food preservation, etc., among the middle class/upper class in African countries and elsewhere with a similar context. 
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PARTICIPANT INFORMATION SHEET (For Key Informants in organisations)

Research title: Household Water Practices in a rapidly urbanising city: Implications for the future of potable water in low-income countries
 
Invitation to take part in this study:
You are cordially requested to participate in this research project. Before you decide to take part in this study it is important for you to know why the research is being carried out and your involvement in it. Please take note of the following information and ask question as you want.
 
Purpose of the study:
The purpose is to find out the various water use practices in households and what quantity of water is used in household to carry out daily activities that involve the use of water.  This will provide understanding of household water use pattern, it will help to provide evidence to advocate better ways of using water, and it will also help water management authorities to plan and develop practices-guided interventions for securing portable water reserves for the future generation in Abuja and other parts of the world.
 
Aim of the Project
This research seeks to investigate the current water practices and the quantity consumed for these daily practices in households among the middle-classes of low-income countries, and their implications for water resource management in a fast-growing city.
 
Why have I been invited to participate?
You are invited as a professional to provide information on how your organisation engages with water issues in Abuja. You are also requested to provide information on how you perceive the effect of the current situation of water demand and supply to households on the future of potable water. By participating you are contributing to help us to understand the role of your organisation in shaping the current water situation and the future of portable water in Abuja and in similar cities in low-income countries. Therefore, you are invited to participate in a face-to-face interview during the next few weeks and also focus group discussion (likely to be in MONTH) where you will meet other professionals in water-related services to discuss the combined outcome of the interviews.	
 
Do I have to take part?
Participation is voluntary. Hence, you are free to join or withdraw at will. If you choose to participate, you will be given a copy of this information sheet to keep and be asked to sign a consent form.
 
What will happen to me if I take part? [MOU1] 
You will be involved in in-depth interview guided by a set of questions but you are free to express your view beyond the questions that will be asked in the course of the interview. After the individual face-to-face interview, you will be requested to participate in a focus group discussion where you will meet other participating professionals. The focus group discussion will be conducted in a group in a meeting room that will be provided by the researcher. There is no right or wrong answer to the questions and during the focus group discussion you will speak by indicating with a raise of hand. There will be no interruption during the interview, questioning, and discussion and the exercise will last 1hour 40 minutes. The questions are open-ended and will be used to elicit important information regarding household water practices and consumption, the roles/activities of your organisation and your view regarding the current water challenges locally or globally. The interview/discussion will be audio-recorded.
 
 
What are the disadvantages and risks of taking part?
There is no psychological, emotional or physical risk in this interview. The research will not create any distress or shock to you.
 
What are the benefits of taking part?                                  	                                             
Although, there are no immediate obvious benefits, the findings of this research will contribute to understanding how water practices influence the future of potable water for household use, and how future interventions and demand management will be put in place to secure water future.  This may help your organisation plan its strategies for managing Abuja’s water resources in the future. 
 
Will my taking part in this project be kept confidential?
Your responses and opinions will be kept strictly confidential and will not be linked with your name or any information personal to you, and they will be stored in a secure, restricted medium with password. Moreover, your name, phone number, house address, or any information particular to your person will not be mentioned in any reports or publications. 
 
What type of information will be sought from me and why is the collection of this information relevant?
The information you will provide is important because it will make up the data that will be used for this study and it will contribute immensely to achieving the objectives of the research. You will be asked interview questions, these questions are about how your organisation asses the current water demand and supply situation in Abuja and Nigeria, and what synergy exists between your organisation and other water-related organizations to address the current water situation.
 
What will happen to the results of the study?
It will be used for publication in peer reviewed journals, research seminars and in academic conferences. The data and findings from this research will be useful to other researchers.
 
Who is organising and funding the research?
This research is organised by Emmanuel I. Maiyanga and funded partly by Tertiary Education Trust Fund of Nigeria (TETFUND)
 
Who has ethically reviewed the project?
This research has been ethically approved via the Department of Urban Studies and Planning Ethics review committee. The University’s Research Ethics Committee monitors the ethics application.
 
What do you do if you have any complaints?
If you have any complaints about this research or researchers, please contact: Dr Liz Sharp,
Department of Urban Studies and Planning, The University of Sheffield, Western Bank, Sheffield S10 2TN, UK. Tel:  +44 114 222 6941 Email: l.sharp@sheffield.ac.uk.
 
Contact for Further Information
If you have questions about this study and the interview, please contact: Emmanuel Ilebaye Maiyanga of the Department of Urban Studies and Planning. The University of Sheffield, Western Bank. Sheffield S10 2TN, UK Email: eimaiyanga1@sheffield.ac.uk. +44 7384031329
 
Appreciation
The research team, the University of Sheffield and the Tertiary Education Trust Fund of Nigeria are thanking you immensely for finding time to participate in this study. By participating, you have contributed tremendously to knowledge and in the quest to securing the future of potable water for household use. Thank you.
 
Yours truly,
Emmanuel Maiyanga











PARTICIPANT INFORMATION SHEET (For householders)
 
Research title: Household Water Practices in a rapidly urbanising city: Implications for the future of potable water in low-income countries
 
Invitation to take part in this study:
You are cordially requested to participate in this research project. Before you decide to take part in this study it is important for you to know why the research is being carried out and your involvement in it. Please take note of the following information and ask question as you want.
 
Purpose of the study:
The purpose is to find out the various water practices (i.e. what people do daily with water) in households and what quantity of water is used in household to carry out daily activities. This will provide understanding of household water use pattern, it will help to provide evidence to advocate better ways of using water, and it will also help water management authorities to plan and develop practices-guided interventions for securing portable water reserves for the future generation in Abuja and other parts of the world.
 
Aim of the Project
This research seeks to investigate the current water practices and the quantity consumed for these daily practices in households among the middle-classes of low-income countries, and their implications for water resource management in a fast-growing city.



Why have I been invited to participate?
You are invited as householders to provide information on how you engage with water in your daily routine household activities. You are also requested to provide information on the quantity of water you use per activity. By participating you are contributing to making us to understand water practices especially in the context of low-income countries. Therefore, we would like to interview you. 
Do I have to take part?
This exercise is voluntary. Hence, you are free to join or withdraw from it at will. If you choose to participate, you will be given a copy of this information sheet to keep and be asked to sign a consent form. 
What will happen to me if I take part? [MOU1] 
You will be involved in an in-depth interview guided by a set of questions but you are free to express your view beyond the questions that will be asked in the course of the interview. If you are not willing to participate in a face-to-face interview as an individual, you will be requested to participate in a focus group discussion where you will meet other participants. The focus group discussion will be conducted in a group in a meeting room that will be provided by the researcher. There is no right or wrong answer to the questions and you will speak by indicating with a raise of hand. There will be no interruption during the interview, questioning, and discussion and the exercise will last 1hour 40 minutes. The questions will be used to elicit important information regarding water practices and consumption, and your view/opinion concerning the current water challenges locally or globally. The interview/discussion will be audio-recorded.
What are the disadvantages and risks of taking part?
There is no psychological, emotional or physical risk in this interview[MOU2] . The research will not create any distress or shock to you.


 
What are the benefits of taking part?
Although there [MOU3] are no immediate obvious benefits, the findings of this research will contribute to understanding how water practices influence the future of potable water for household use, and how future interventions and demand management will be put in place to secure water future.
What do I do if you have any complaints?
If you have any complaints about this research or researchers, please contact: Dr Liz Sharp,
Department of Urban Studies and Planning, The University of Sheffield, Western Bank, Sheffield S10 2TN, UK. Tel:  +44 114 222 6941 Email: l.sharp@sheffield.ac.uk.
Will my taking part in this project be kept confidential?
Your responses and opinions will be kept strictly confidential and will not be linked with your name or any information personal to you, and they will be stored in a secure, restricted medium with password. Moreover, your name, phone number, house address, or any information particular to your person will not be mentioned in any reports or publications.
What type of information will be sought from me and why is the collection of this information relevant?
The information you will provide is important because it will make up the data that will be used for this study and it will contribute immensely to achieving the objectives of the research. You will be asked interview questions, these questions are about how you source your water, how you use water for bathing, showering, clothes washing, dish washing, garden watering, and car washing. You will also be asked to provide information on the quantity of water you use for each of these activities either by writing down in an activity dairy the activities carried out and the quantity of water used or by sending the information to the researcher through regular text messaging or WhatsApp messaging.
 What will happen to the results of the study?
It will be used for publication in peer reviewed journals, research seminars and in academic conferences. The data and findings from this research will be useful to other researchers.
Who is organising and funding the research?
This research is organised by Emmanuel I. Maiyanga and funded partly by Tertiary Education Trust Fund of Nigeria (TETFUND).
Who has ethically reviewed the project?
This research has been ethically approved via the Department of Urban Studies and Planning Ethics review committee. The University’s Research Ethics Committee monitors the ethics application.
Contact for Further Information
If you have questions about this study and the interview, please contact: Emmanuel Ilebaye Maiyanga of the Department of Urban Studies and Planning. The University of Sheffield, Western Bank Sheffield, S10 2TN, UK Email: eimaiyanga1@sheffield.ac.uk
Appreciation
The research team, the University of Sheffield and the Tertiary Education Trust Fund of Nigeria are thanking you immensely for finding time to participate in this study. By participating, you have contributed tremendously to knowledge and in the quest to securing the future of potable water for household use. Thank you.
 
Yours truly,
Emmanuel Maiyanga
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Figure 5: stages of double or multiple rinsing; (a) residual soap foam and scum on water during

rinsing (b) rinsing water with foam and soap scum poured away; (c) repeat rinse using fresh
water (d) rinsing completed when water is clear
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