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Abstract 

The scarcity of resources is a major challenge for the livability of cities and sustainable 
urbanization. This study explores the socioeconomic dimensions of water scarcity in four 
low-income neighborhoods of Amman, the capital of Jordan, using a qualitative approach. 
The study investigates how water scarcity intersects with socioeconomic vulnerability, 
spatial injustice, and behavioral adaptation. The main research findings are that income, 
the quality of the neighborhood, and infrastructure access commonly shape residents’ 
coping strategies and perceptions of fairness. While households adopt a range of adaptive 
behaviors, limited affordability and institutional neglect intensify existing inequalities. 
Temporal shifts in service provision, spatial disparities within and between neighbor-
hoods, and gaps in awareness and governance deepen the sense of water insecurity. The 
study concludes that water scarcity in Amman is not only a technical or economic chal-
lenge but a socially embedded problem that requires equity-oriented policies, participa-
tory planning, and spatially targeted investments. 
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1. Introduction 
Rapid urbanization, coupled with a scarcity of resources, threatens the livability of 

cities worldwide [1,2]. This pressure has made contemporary urban development increas-
ingly unsustainable [3]. This is the case in Amman, the capital city of Jordan in the Middle 
East, which is home to 4.9 million residents [4]. Amman’s demographic growth in the past 
century has been driven mainly by the repeated influx of refugees [5,6], which has put 
great pressure on resources and infrastructure [7,8]. The city’s urban fabric comprises ex-
cessive informal settlements, including high-density marginalized neighborhoods, due to 
the growing demand for housing associated with poor services and infrastructure. The 
lack of investment in building stock and uncoordinated urban planning have resulted in 
spatial inequalities in infrastructure and services [9], privileging formal neighborhoods 
over camps and older districts [10]. 

Jordan faces several pressing challenges due to its geopolitical situation [11], rapid 
urbanization [12], and climate change [13]. These conditions, accompanied by the uneven 
urban structure, create a critical context for understanding one of Amman’s most crucial 
challenges: water scarcity [14]. According to the United Nations, water scarcity is one of 
the most pressing issues globally, and it can arise from multiple factors, including demand 
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exceeding supply, insufficient water infrastructure, and institutional weaknesses in the 
equitable management of water needs [15]. According to estimations, about 1.2 billion 
people live in areas of physical water scarcity where resources are overexploited, while 
1.6 billion people live in areas of economic water scarcity where infrastructure or govern-
ance prevents access to available water [16]. 

Jordan’s water scarcity is among the most severe globally, with a per capita water 
availability far below the absolute water poverty line of 500 m3/year [17]. Hadadin et al. 
[18] projected that Jordan’s per capita water availability would drop to 91 m3 by 2025; 
however, it had already declined to 61 m3 in 2023 [19], pointing to an even more severe 
decline than estimated due to long-term demographic and climatic pressures [20]. 

Existing literature has explored water scarcity in Jordan and more specifically in Am-
man through technical and policy lenses [21,22], with some economic-oriented work [23], 
and there has been no research that has studied the intersection of socioeconomic, behav-
ioral, and spatial factors in the everyday lives of marginalized urban communities in Am-
man. Therefore, this paper aims to address this research gap by offering a multi-dimen-
sional socio-economic perspective on water inequality in Amman, examining how water 
scarcity intersects with social vulnerability—which refers to the exposure of households 
to social and economic risks combined with limited capacity to withstand and recover 
from such risks because of unequal access to resources [24] and how spatial injustice oc-
curs when unfair distribution of resources and services across a physical area [25], which 
together produce uneven access to water and shape the conditions under which scarcity 
is encountered and experienced across the city. These intersecting dynamics give rise to 
different behavioral adaptations of residents to better cope with, manage, or adjust to a 
changing stress or risk [26]. A growing body of research in environmental justice, urban 
political ecology, and vulnerability research has shown that resource access in cities is 
structured by class, infrastructural conditions, and spatial inequality [27–29]. Building on 
these traditions, the present paper interprets the lived experience of water scarcity in Am-
man to show also how Amman takes a distinctive form in its specific configuration of 
refugee, infrastructural, and topographic conditions. 

Using a qualitative approach by examining four low-income neighborhoods of Am-
man in order to analyze the intra-urban pattern of water scarcity. This approach comple-
ments existing policy documents and quantitative analyses dealing with water scarcity in 
Amman, because water scarcity is not just a technical issue but a deep social and spatial 
challenge. By doing so, this research joins ongoing scholarly debates on the social and 
spatial production of urban water scarcity—debates that have analyzed comparable dy-
namics in cities such as Cape Town [30], Mumbai [31], and São Paulo [32] and seek to 
extend them by foregrounding the Amman case as a distinctive configuration of refugee, 
infrastructural, and topographic inequality. 

This study aims to answer the following research questions: 

• How do residents cope with water scarcity under varying socioeconomic and infra-
structural conditions in the selected low-income neighborhoods in Amman? 

• How do perceptions of fairness and inequality evolve in relation to past experiences 
and present disparities in water services? 

• How does water insecurity affect residents’ quality of life, public awareness, and fu-
ture expectations? 

The remaining part of this study is structured as follows. In the next section, a litera-
ture review displays how the challenges of water scarcity in Jordan and, more specifically, 
in Amman have been addressed by existing literature. It is followed by an introduction to 
the research methodology and study areas. A section then follows with the main research 
results. Finally, the study concludes by discussing the main findings and outlining the 
limitations of the research. 
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Beyond the technical literature on water supply, three interrelated bodies of scholar-
ship inform contemporary understandings of urban water inequality. Environmental jus-
tice research has shown that exposure to environmental risks and access to environmental 
resources are systematically structured by class, race, legal status, and spatial location, 
producing predictable patterns of disadvantage across neighborhoods within the same 
city [27,28]. Urban political ecology has built on this insight to analyze urban water as a 
socio-natural product, shaped by historically embedded power relations, infrastructural 
investment patterns, and governance configurations rather than by hydrological condi-
tions alone [29,33]. Vulnerability research, in turn, has clarified that the consequences of 
resource scarcity for households depend not only on the magnitude of the scarcity itself 
but on the social and infrastructural conditions that shape exposure and thus adaptive 
capacity [34]. These studies imply that urban water scarcity cannot be fully understood 
through supply-side, economic, or policy lenses alone; it must also be examined as a so-
cially produced and spatially stratified condition. 

Water scarcity in Amman’s neighborhoods manifests through various challenges 
such as supply intermittency, rising unaffordability, infrastructural disparities, and gov-
ernance dysfunction [35]. It intersects with broader urban inequalities [36] shaped by ge-
ography [14], planning decisions [37], and socioeconomic levels [38]. Existing studies on 
water scarcity in Jordan have approached the issue through a technical and macro-level 
lens, with a focus on national supply-demand imbalances, water use efficiency, and the 
construction of large-scale infrastructure projects [21–23]. These studies have offered val-
uable insights into system-wide challenges such as supply intermittency, service reliabil-
ity, and institutional reforms. Nationwide statistics also reflected the relevance of these 
issues; for instance, 97.26% of households in Amman were supplied with water from the 
public network for only one to two days per week in 2018 [39]. 

The economic aspects, particularly the effects of pricing structures on household wa-
ter consumption and coping behaviors, have been addressed by other researchers. 
Klassert et al. [40] modeled how pricing structures interact with intermittent supply and 
household storage capacity. Their findings indicate the critical economic role of private 
tanker operators, as it is the marginal water source for most households; the price of it has 
a greater impact on consumer surplus than the piped water tariff. Any regulation or price 
change affecting tanker supply, whether through stricter enforcement of illegal extraction 
or adjustments in water pricing, can affect household welfare significantly, particularly in 
districts with high intermittency. Meanwhile, the increases in piped water tariffs reduce 
reliance on tanker water by promoting more equitable distribution of piped supply, thus 
improving the overall water sustainability. However, such tariff changes can create varied 
economic impacts across districts, producing both gains and losses in household con-
sumer surplus, highlighting the need for carefully targeted measures to mitigate adverse 
effects on vulnerable groups. 

In response to the increase in piped water tariffs that aimed to encourage residents 
to conserve water, Tabieh et al. [41] found that when the residential water demand in the 
Amman-Zarqa Basin—the main hydrological basin serving the city—is below a certain 
consumption threshold, household water demand becomes price inelastic which indicates 
that even when water prices rise, low-consumption households—often with low-in-
come—do not significantly reduce their usage. Instead, water demand is more closely as-
sociated with household size, level of welfare, education, and number of bathrooms. The 
study concluded that price-based conservation tools are ineffective and socially inequita-
ble, recommending instead non-price strategies such as market segmentation, technolog-
ical interventions, and behavioral approaches that maintain a better quality of life while 
encouraging conservation. Similarly, Telfah et al. [42] noted that water pricing has a lim-
ited impact on consumer behavior. Authors recommended more effective water manage-
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ment policies, other than raising water prices, to establish more effective strategies for 
conserving water. 

Within the context of ineffective pricing mechanisms for the purpose of conserving 
water, households increasingly rely on alternative coping strategies to manage water in-
termittency. A growing strand of scholarship further distinguishes between coping, which 
is short-term reactive responses to immediate disruptions and adaptation, which involves 
more durable adjustments that reduce vulnerability over longer time horizons [26,43]. In 
contexts of protracted scarcity, we argue that practices that originate as coping responses 
may gradually become normalized into household routines and acquire the durability of 
adaptation. Coping and adaptation practices have been described by Mustafa and Talozi 
[44] as infrastructure mediators, such as private tanker operators, wells, pressurized 
pumps, and storage tanks. However, they vary in terms of accessibility and affordability, 
and instead of mitigating scarcity, they often become agents of inequality. Similarly, Ger-
lach and Franceys [38] mentioned how reliance on expensive private tanker operators, 
informal water-sharing practices, or unregulated connections might temporarily solve 
water shortages, but they reinforce hydro social inequality by making access dependent 
on household income and local infrastructure. 

Regarding water conservation awareness, Potter and Darmame [45] found that high-
income households reported less concern about water conservation education, suggesting 
that financial comfort reduces the need for such efforts. However, beyond awareness, 
other constraints strongly shape whether water conservation behaviors are implemented. 
For instance, Zietlow and Michalscheck [46] studied the factors influencing water conser-
vation behavior in Jordan and found that gender (women showing lower levels of water 
conservation), the size of the water bill (higher bills were associated with lower conserva-
tion efforts), and the age of the household (residents of older households were more likely 
to engage in water conservation) played a decisive role. In contrast, the age, income, and 
level of education of individuals did not significantly affect their commitment to water 
conservation. 

Interestingly, despite the widespread intermittency and pricing challenges, 82.6% of 
Amman’s residents in 2018 stated that there was no water shortage from the public net-
work and they did not rely on alternative sources. Only 11.7% reported using private 
tankers, 3.9% relied on rainwater harvesting, and 1.8% used informal coping methods 
such as borrowing water from neighbors or collecting it from nearby natural springs [39]. 
This contradiction suggests that intermittent access has become normalized, shaping per-
ceptions and expectations around what is adequate service. 

In general, the bulk of the literature treats Amman as a single spatial unit without 
considering the internal socio-economic differences and the historically evolved uneven 
infrastructure development [47,48]. Krueger et al. [36] studied resilience as an outcome of 
complex interactions between people, water resources, and technological infrastructure, 
but neglected the city’s internal division. While this approach is useful for understanding 
urban planning and policy trends, it does not capture how scarcity is experienced differ-
ently across neighborhoods with contrasting social, infrastructural, and legal characteris-
tics. Similarly, Gerlach and Franceys [38] identified key patterns in pricing regimes, tanker 
reliance, and service gaps in Amman, yet the authors did not delve into how coping strat-
egies differ by neighborhoods or social groups. 

From a governance perspective, Rosenberg et al. [23] highlighted that water scarcity 
is intensified by the operational difficulties of managing an intermittent supply system, 
where weekly distribution schedules, pressure fluctuations, and aging infrastructure re-
quire utilities to continually balance limited resources against rising demand. In a com-
plementary way, Al Kharabsheh and Ta’any [21] examined the regulatory side of water 
governance, noting that institutional fragmentation and limited enforcement power 
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weaken the reliability of service provision. They came to the conclusion that without co-
herent regulation, clear tariff structures, and stronger institutional coordination, opera-
tional improvement alone cannot stabilize supply and enhance user satisfaction. 

A separate but related strand of scholarship has shown that the everyday manage-
ment of water within households is a gendered practice, with women frequently carrying 
disproportionate responsibility for coping with an intermittent supply [49,50]. 

To sum up, based on the literature, it can be stated that while there is a robust amount 
of knowledge on water scarcity in Amman from technical, economic, and policy-oriented 
perspectives, a significant gap remains as far as the socioeconomic vulnerability and be-
havioral adaptations of residents are concerned, particularly in marginalized and under-
served neighborhoods. 

2. Materials and Methods 
This study employs a qualitative research design informed by a quantitative site-se-

lection procedure. The quantitative component, consisting of principal component analy-
sis and hierarchical clustering, was used to select neighborhoods for fieldwork, while the 
substantive analysis and interpretation of findings rest on the qualitative data collected 
through semi-structured interviews with residents, community stakeholders, and city-
level experts. 

2.1. Quantitative Site-Selection Procedure 

As the first step of research, based on data provided by the Department of Statistics, 
a Principal Component Analysis (PCA) and hierarchical clustering analysis were con-
ducted in IBM SPSS Statistics (version 26) to characterize Amman’s 314 neighborhoods. 
The standardized variables were grouped into three categories: 

• Demographic variables: household size and dependency ratio. 
• Socioeconomic variables: educational level, homeownership percentage, weighted 

average of rent, and housing area. 
• Quality of life variables: presence of advanced heating systems, total number of de-

vices and appliances per household, used wastewater disposal system, and main 
drinking water source. 

The analysis resulted in four clusters of neighborhoods characterized as follows: 

• Cluster 1: Moderate-affluence, nuclear-family neighborhoods with moderate access 
to advanced drinking water sources. 

• Cluster 2: High-income family enclaves with the highest levels of access to advanced 
drinking water and wastewater services. 

• Cluster 3: Multi-generational family neighborhoods with the lowest access to ad-
vanced drinking water and insufficient wastewater infrastructure. 

• Cluster 4: Poor residential areas with relatively low usage of advanced drinking wa-
ter and wastewater systems. 

For the sake of this study, neighborhoods from Cluster 3 and Cluster 4 were selected 
in order to focus on the most vulnerable socioeconomic neighborhoods with limited ac-
cess to essential water-related infrastructure and were therefore retained as the sampling 
frame for the qualitative fieldwork. 

2.2. Selection of the Four Case-Study Neighborhoods 

Three of the four neighborhoods were chosen as statistically representative of the 
average profile of their respective clusters. Um Al Hiran was selected as representative of 
Cluster 3, reflecting the cluster’s profile of multi-generational households with limited ac-
cess to advanced drinking-water infrastructure, while Wadi Al Haddadeh and Prince Al 
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Hasan were selected from Cluster 4 as representatives of its profile of low-income resi-
dential areas with weak water and wastewater infrastructure. Jabal Al Hussein was sub-
sequently added in order to reinforce the study by including a refugee-camp context 
within Cluster 3; combined with the refugee camp located in Prince Al Hasan (Cluster 4), 
this allowed the study to examine refugee-camp contexts across both clusters 

1. Um Al Hiran: Situated in the southeastern part of Amman, Um Al Hiran is function-
ally a mixed neighborhood that comprises both residential and commercial areas. 
Despite new urban developments that have recently taken place, the area is inhabited 
predominantly by low- to middle-income households, with partially developed in-
frastructure and varying access to services. 

2. Jabal Al Hussein: As a historically significant neighborhood with a dual character, 
Jabal Al Hussein is home to both a Palestinian refugee camp and adjacent non-camp 
areas. The camp suffers from acute water shortages due to outdated infrastructure 
and weak institutional support, while the surrounding non-camp areas enjoy slightly 
better access to water but continue to face affordability constraints and service inter-
mittency. 

3. Wadi Al Haddadeh: Located near Amman’s historic core and downtown, Wadi Al 
Haddadeh can be characterized by high population density and steep terrain, as 
Wadi means valley. These physical constraints, combined with socioeconomic mar-
ginalization, contribute to infrastructural challenges and limited water accessibility. 

4. Prince Al Hasan: Also located in eastern Amman, Prince Al Hasan is predominantly 
home to low-income households and an informal refugee camp. It can be character-
ized by rapid demographic growth and underdeveloped infrastructure. 

The characteristics of the selected neighborhoods are listed in Table 1 and shown in 
Figure 1. 

Table 1. Comparative characteristics of the four case-study neighborhoods in Amman. 

Attribute Um Al Hiran Jabal Al Hussein Wadi Al Haddadeh Prince Al Hasan 

Location within Amman 

South-eastern Amman, 
within Al Qweismeh 
district (Al Qweismeh, 
Aljwaydeh, Abu 
Alanda, and Alrajeeb 
sub-district) 

North-central Amman, 
within the Amman Qa-
saba district (Al Abdali 
sub-district) 

Central Amman, within 
the Amman Qasaba dis-
trict (Al Madina sub-dis-
trict)  

Eastern Amman within 
Marka District (Al Naser 
sub-district) 

Topography 
Predominantly flat to 
gently sloped terrain 

Hillside terrain 
Steep valley terrain be-
tween hillsides 

Hilly terrain with uneven el-
evation. 

Administrative status 
Under the jurisdiction of 
Greater Amman Gover-
norate (GAM) 

Dual status: contains the 
Jabal Al Hussein refugee
camp (served by the 
United Nations Relief 
and Works Agency for 
Palestine Refugees in 
the Near East (UNRWA) 
alongside non-camp res-
idential areas under 
GAM 

Under the jurisdiction of 
GAM 

Dual status: contains the 
Prince Al Hasan refugee 
camp (not formally regis-
tered as an UNRWA camp) 
alongside non-camp resi-
dential areas under GAM 

Cluster group  Cluster 3 Cluster 3 Cluster 4 Cluster 4 
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Figure 1. The selected case-study neighborhoods in Amman. 

To test the interview protocol and to provide a non-vulnerable reference point, the 
affluent neighborhood of Um Al Summaq (Cluster 2) was used as a pilot site. Data from 
this pilot site is not included in the main analysis. 

2.3. Data Collection: Semi-Structured Interviews 

Empirical data were collected through 60 semi-structured interviews conducted be-
tween June–August 2024 and February-March 2025 by a single researcher. 

Interviewees comprised three groups: 27 households resident in the four neighbor-
hoods, 17 community stakeholders working within these neighborhoods (e.g., school 
teachers and principals, medical professionals, and water-shop owners), and 16 city-level 
experts working on water governance, urban planning, or public health in Amman more 
broadly (e.g., representatives of the Greater Amman Municipality, Miyahuna—the public 
water utility—water-technology companies, and a journalist specializing in urban ine-
qualities). The full composition of the sample is summarized in Table 2. 

Table 2. Composition of the interview sample. 

Group  Total  Um Al 
Hiran 

Wadi Al 
Haddadeh  

Prince Al 
Hasan  

Jabal Al Hus-
sein  

Households 27 6 6 7 8 
Community stakeholder 17 4 4 4 5 

Subtotal  
(neighborhood-based) 44     

City experts  16     

Total  60     

Participants were recruited using snowball sampling. Initial contact in each neigh-
borhood was established through local gatekeepers such as community leaders, school 
staff, or shop owners, who then referred the researcher to residents and stakeholders. Re-
cruitment continued until thematic saturation was reached within each neighborhood—
that is, until additional interviews no longer produced substantively new themes related 
to water access, coping strategies, perceptions of fairness, or quality-of-life impacts. 

Interviews lasted approximately 60–90 minutes each and were conducted in Arabic, 
the native language of the participants. All participants were informed about the purpose 
of the research and the voluntary nature of their participation, and their consent was ob-
tained verbally prior to each interview. Responses were audio-recorded and subsequently 
transcribed by the researcher who interviewed the residents, and all names and identify-
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ing details have been anonymized; interviewees are referred to using codes (R1–R60). The 
interviews were complemented by site observations and photographic documentation of 
water infrastructure, neighborhood topography, and visible disparities in water access 
within and between neighborhoods. 

2.4. Data Analysis 

Interview transcripts were analyzed using an inductive thematic coding approach in 
which keyword-based codes were first generated from the interview data and subse-
quently grouped into themes and higher-order analytical dimensions. The analysis pro-
ceeded in four iterative stages: 

1. Familiarization: The researcher repeatedly read through the full set of transcripts and 
field notes to develop an overall understanding of the material. 

2. Open keyword-based coding: text segments were systematically labeled with de-
scriptive keywords that captured the content of each statement (e.g., tanker purchase, 
borrowing from neighbors, skin rash, pressure drop, bill increase, trust in utility). 

3. Code grouping: The resulting keyword codes were consolidated into 15 substantive 
themes capturing recurring patterns across the interviews. 

4. Identification of analytical dimensions: the 15 themes were then organized into three 
higher-order analytical dimensions that emerged from the structure of the coded ma-
terial: socioeconomic context and coping strategies (D1), temporal and spatial varia-
tions (D2), and awareness, quality of life, and future expectations (D3). 

• D1. Socioeconomic context and coping strategies: focus on how income and 
household resources influence both access to water and the possible coping and 
adaptation mechanisms of residents. 

• D2. Temporal and spatial changes: capture how perceptions of water access 
have changed over time and how current conditions vary between the four 
neighborhoods. 

• D3. Awareness, quality of life, and future expectations: explore the public un-
derstanding of water conditions in the city, household well-being, and future 
outlooks. 

Data collection, transcription, coding, and analysis were conducted by a single re-
searcher familiar with the context of Amman, ensuring analytical consistency and pre-
serving contextual nuances, such as tone, body language, and local references, across all 
60 interviews. 

3. Results and Discussion 
3.1. Dimension 1—Socioeconomic Context and Coping Strategies 

Water scarcity in Amman unfolds differently across neighborhoods with different 
socioeconomic conditions, which play a role in shaping access to and affordability of wa-
ter and the vulnerability of households. In each neighborhood, socioeconomic status in-
fluences not only access to water but also the capacity to respond to its scarcity and the 
ability to manage water-related challenges. 

3.1.1. Sub-Dimension 1.1—Socioeconomic Context and Access to Water 

Socioeconomic conditions in Um Al Hiran are relatively stable, which allows some 
households to invest in technical facilities such as filtration systems for drinking water, or 
the installation of additional storage tanks or water pumps to benefit from extra water 
quantities. Yet, financial burdens persist, especially for elderly residents with modest 
fixed incomes who complain about the high cost of the new metering system despite the 
unchanged consumption. However, income disparities in Jabal Al Hussein are greater, 
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which shapes how differently residents manage water scarcity. In the refugee camp, 
where residents face extreme financial strain, it is very challenging for them to pay both 
the municipal bills and the alternative high-priced drinking water. As a result, some of 
the residents have to ration their water consumption, often borrowing water from neigh-
bors and postponing non-essential water use. Outside the camp, although households 
have more financial flexibility, the rising costs of filtered water and municipal bills still 
create a problem, especially for those lacking abundant water storage infrastructure. 

“In the camp, we have to share water sometimes. One family fills their jugs and passes 
them to another. Outside, each house has more than one tank and better connections, but 
even they complain about the high costs now” (Female, 30 years old, Jabal Al Hussein 
camp) 

The intersection of poverty and water scarcity is also visible in Wadi Al Haddadeh, 
where the income of households directly influences the ability to adapt to and cope with 
supply shortages. Without having financial flexibility to install extra storage tanks or pur-
chase pumps that enable higher and faster supply, residents are forced to rely on a limited 
supply or purchase water from private tankers only when the supply is extremely low. 
These coping strategies are neither sustainable nor sufficient to meet people’s basic daily 
needs. While nearby private institutions enjoy uninterrupted water services due to private 
funding and better infrastructure, this contrast causes disparities in infrastructure access 
and institutional privilege within the neighborhood. 

“We try to use the supplied water during the ‘water days’ for as long as we can. After 
that we have to deal with the limited stored quantities like skipping laundry or washing 
dishes in stages. We can’t afford to buy water from private tankers each month, it’s very 
expensive. This year, the water utility company, Miyahuna installed the new ‘smart’ -
as they say—meters and say it makes billing easier and more accurate, but the water bill 
tripled after installing them although our consumption is the same and maybe less than 
before “ (Male, 55 years old, Wadi Al Haddadeh) 

Some families in the Prince Al Hasan neighborhood struggle with water cut-offs due 
to accumulated high unpaid bills; thus, the only solution is reliance on private tankers. 
The economic pressure is intensified within the refugee camp area, yet the school sup-
ported by UNRWA operates in a different socioeconomic context, and its better ability to 
provide clean water underscores how external support can bridge the gaps. 

A journalist who focuses on urban inequalities noted that infrastructural inequality 
is often manifested in the ability to store, treat, and purchase water, which shows how 
socioeconomic vulnerability overlaps with infrastructural and governance gaps, resulting 
in different livability across neighborhoods. 

“The biggest issue in Amman is not just water scarcity but affordability. Families aren’t 
only facing water shortages; they’re being crushed by the cost of solving it. Whether it’s 
buying water from tankers or installing extra tanks, those with fewer means suffer more. 
The result is that water becomes both a social and economic barrier.” (Journalist spe-
cializing in urban inequalities, Amman, interview conducted on August 2025) 

Across all neighborhoods, socioeconomic status greatly influences households’ abil-
ity to access water and the coping strategies they can afford. While some households in 
Um Al Hiran show relative resilience, those in Wadi Al Haddadeh and Prince Al Hasan 
exhibit deeper vulnerabilities, whereas Jabal Al Hussein shows greater intra-neighbor-
hood inequalities. This reveals the coexistence of infrastructural inequalities and socioec-
onomic stratification regarding water consumption. The interviews gave evidence that 
low-income households face greater challenges with affordability, often turning to infor-
mal solutions to meet their needs. Residents across all neighborhoods expressed frustra-
tion with rising water costs, especially as coping mechanisms such as purchasing bottled 
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water or using tankers remain expensive. This dissatisfaction aligns with the findings of 
Klassert et al. [40]. 

3.1.2. Sub-Dimension 1.2 Behavioral Coping and Adaptation Strategies 

Behavioral responses to water scarcity demonstrate both adaptations and constraints, 
shaped by socioeconomic status, institutional support, and infrastructure access. Resi-
dents use a wide range of coping strategies, some of which are proactive, others reactive, 
to manage limited water availability, but the effectiveness and sustainability of these prac-
tices vary sharply across neighborhoods. Across the four neighborhoods, residents engage 
in a range of behavioral responses to intermittent supply. We use the term coping to refer 
to short-term, reactive practices undertaken when supply fails (such as rationing, borrow-
ing, emergency tanker purchase, and skipping non-essential water use) and the term ad-
aptation to refer to more durable household-level investments (such as additional storage 
tanks, pressurized pumps, filtration systems, and routine tanker subscriptions). Both reg-
isters appear in our data, often in combination within the same household, and their dis-
tribution across neighborhoods is itself an expression of the socioeconomic and infrastruc-
tural inequalities documented above. 

Residents in Um Al Hiran follow mainly a structured adaptation; many plan house-
hold chores around weekly delivery schedules, and some households invest in high-qual-
ity infrastructure, such as pressurized pumps, water filtration systems, or multi-rooftop 
tanks to ensure a more stable and safe water supply. Lower-income households usually 
adopt more cost-effective solutions, like reusing greywater for cleaning, coordinating with 
neighbors to share water tanker costs, or even boiling tap water for drinking purposes. 
The dense network of water shops in Um Al Hiran is essential for providing reliable al-
ternatives, while a public school encourages long-term conservation habits through edu-
cation and awareness campaigns. A local resident noted: 

“We’ve adapted. Every Thursday and Friday are water days, and everyone knows we 
must finish laundry and cleaning before Saturday. We try to clean the tanks once every 
six months and if something breaks or leaks, it’s a disaster. You lose a week’s water if it 
is not maintained before the supply cycle, that’s how precise we must be. Even kids here 
are part of this process, kids here know how to ration water better than adults in other 
parts of Amman.” (Female, 55 years old, Um Al Hiran) 

Behavioral responses in Jabal Al Hussein differ significantly between the refugee 
camp and non-camp areas. Camp residents are most vulnerable, relying heavily on emer-
gency solutions, including water rationing, multiple boiling cycles for drinking purposes, 
and borrowing water from neighbors when the supply runs low. Outside the camp, the 
slightly better financial situation enables residents to invest in filtration systems to reduce 
dependence on bottled water. However, trust in municipal water supply remains low for 
both groups. 

While residents in Wadi Al Haddadeh attempt to manage scarcity through short-
term solutions like strict rationing of their water use and purchasing water, these behav-
iors reveal deeper structural limits as most households can not afford long-term solutions, 
and as these solutions lack long-term effectiveness and sustainability, residents start 
adapting uncomfortable and unhealthy habits which are becoming their daily routine. 
However, the private school’s uninterrupted water access allows students to develop hab-
its of water overuse, weakening their awareness of local scarcity. This contrast highlights 
how different parts of the neighborhood experience water scarcity in very different ways. 

Similarly, households in Prince Al Hasan cope with water scarcity, including priori-
tizing water use on supply days and water conservation practices such as reusing water, 
which is financially motivated rather than environmentally, according to the residents. 
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These adaptation practices are often shaped by necessity rather than choice. A resident 
reflected: 

“We try to re-use as much as we can; it’s not about being green—it’s because we can’t 
afford to waste anything. Especially in summer, when the water might come for less than 
24 h a week.” (Male, 24 years old, Prince Al Hasan camp) 

In the absence of institutional support, residents have developed informal networks 
to adapt. A widely known community member is trusted to deliver critical issues to the 
authorities in order to solve them. 

“We listen to Abu Jaber. He’s been here for 30 years and knows the system. If there’s a 
shortage or any issue not only related to water, he can deliver our concerns to the offi-
cials, most of the time they solve the issue, it’s easier and faster to contact him rather 
than the water utility company directly” (Male, 39 years old, Prince Al Hasan camp) 

UNRWA institutions in the neighborhood face rare shortages through organized 
temporary measures like rationing bathroom use and using water buckets, ensuring min-
imal disturbance until water tankers arrive. A representative from a water technology 
company in Amman shared his observation about residents’ limited adoption of house-
hold water technologies, stating: 

“We try to promote filtration systems in low-income areas, but people say it’s too expen-
sive. That’s why we offer payment plans. But still, many feel it’s safer and easier to buy 
water than to install a system they can’t maintain. Affordability and trust are the biggest 
barriers.” (Sales and outreach representative, private water technology company, 
Amman,Jordan, interview conducted August 2025) 

Meanwhile, a water quality engineer at Amman’s water utility company highlighted 
the public perceptions around water quality, stating: 

“There’s a widespread belief that certain areas get better water than others, but that’s 
not entirely correct. Water from different sources is mixed and re-treated before distri-
bution. The entire city receives water that meets the Jordanian drinking standards, 
which align with the international guidelines. The real issue is tank hygiene. Residents 
rarely clean their storage tanks, even though we recommend doing it every three months. 
We’ve encountered some disastrous tank conditions that seriously pollute water after 
delivery.” (Water quality engineer, Amman Water Utility Company, Amman, 
Jordan interview conducted September 2025) 

Residents across all neighborhoods show resilience through different coping behav-
iors. These adaptations reveal both agency and constraint; they adapt actively, but within 
the limits of their resources and environments. These ‘infrastructure mediators’, as Mus-
tafa and Talozi [44] described, act as agents in increasing hydro social inequality according 
to what Gerlach and Franceys [38] mentioned earlier. 

The findings under dimension 1 reveal that socioeconomic context not only shapes 
whether households can cope with water scarcity but also defines what kind of coping is 
possible. The same broad pressure (affordability of water) generates qualitatively differ-
ent responses, ranging from infrastructure-based adaptation in Um Al Hiran to necessity-
driven endurance in Wadi Al Haddadeh. Table 3 synthesizes the empirical findings and 
their interpretive reading across the four neighborhoods. 
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Table 3. Comparative summary of the main findings and their interpretation under Dimension 1. 

Sub-Dimension Um Al Hiran Jabal Al Hussein Wadi Al Haddadeh Prince Al Hasan 

1.1 Socioeconomic 
context and access to 
water 

Households have rela-
tively stable economic con-
ditions, which provide 
them with a margin of 
agency in the face of inter-
mittent supply. Financial 
burdens persist for elderly 
residents on fixed incomes, 
who report difficulty pay-
ing since the introduction 
of the new water pricing 
system, indicating that af-
fordability remains a re-
curring issue even where 
structural constraints are 
minimal.  

Income disparities are pro-
nounced and intersect with 
legal status. Inside the 
camp, households face se-
vere financial strain in 
meeting both municipal 
bills and the cost of alter-
native water sources, while 
non-camp residents enjoy 
greater financial flexibility. 
Legal classification, rather 
than physical location, 
emerges here as a struc-
tural determinant of ac-
cess, with the camp bor-
ders functioning as an in-
stitutional fault line within 
a single neighborhood. 

Households operate under 
tight financial constraints 
that push water-related ex-
penses into competition 
with other essential needs; 
thus, water scarcity func-
tions as a poverty multi-
plier. The structural disad-
vantage is reinforced by 
aging infrastructure shared 
by all residents, but com-
pensated for by only some. 

Households face severe 
economic vulnerability, 
with accumulated unpaid 
bills causing supply cut-
offs for some households. 
The structural context is 
further differentiated by 
the presence of externally 
supported institutions, 
such as a school supported 
by UNRWA, which pro-
vide reliable water for stu-
dents. These pockets of rel-
ative privilege illustrate 
how external aid partially 
compensates for the ab-
sence of effective public 
service but does so une-
venly, producing fine-
grained differentiation in 
access among residents of 
the same area. 

1.2 Behavioral coping 
and adaptation strat-
egies 

Behavioral responses com-
bine routine planning 
(coping) with durable in-
vestments (adaptation). 
Households schedule 
chores around supply days 
and have installed extra 
tanks, pressurized pumps, 
and filtration systems. The 
coexistence of both regis-
ters within the same 
household reflects the 
agency that comes with 
relative socioeconomic sta-
bility, with adaptation 
transmitted across genera-
tions as established house-
hold practice. 

Behavioral responses di-
vide sharply along the 
camp boundary. Camp res-
idents depend on coping 
practices such as rationing, 
borrowing from neighbors, 
and multiple boiling cy-
cles, while non-camp resi-
dents depend on adapta-
tion measures such as fil-
tration systems and extra 
tanks. The contrast con-
firms that the form of be-
havioral response is 
shaped by the resources 
and institutional standing 
each group can mobilize. 

Responses remain locked 
into short-term coping be-
cause adaptation lies be-
yond reach for most 
households. Strict ration-
ing and the seasonal pur-
chase of tanker water dom-
inate the repertoire, while 
pumps, additional tanks, 
and filtration systems are 
unaffordable. Over time, 
these uncomfortable reac-
tive practices become nor-
malized into daily rou-
tines, illustrating how cop-
ing without adaptation 
gradually erodes the con-
ditions of everyday life ra-
ther than mitigating the 
scarcity. 

Households rely on a com-
bination of water reuse, ra-
tioning, and informal com-
munity networks through 
a trusted local intermedi-
ary who delivers water 
complaints to authorities 
rather than on individual 
adaptation through pumps 
or filtration. Reuse and 
conservation practices re-
ported by residents are 
driven by financial neces-
sity rather than environ-
mental motivation. 

3.2. Dimension 2—Temporal and Spatial Variations 

Many residents reflected on how water services have changed over time. These 
changes reveal mixed trajectories: while residents in some of the neighborhoods reported 
relative improvements, others described worsening access and declining trust in institu-
tions. Comparing past and present water conditions reveals a widespread perception of 
decline in terms of supplied quantities, quality, reliability, and affordability. 

3.2.1. Sub-Dimension 2.1 Temporal Change in Water Services 

Many residents in Um Al Hiran acknowledge improvements, particularly with the 
introduction of the new water source with better quality and the improvement of the 
sewer system connections, but they also stress some emerging challenges. 
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“Things are now better than before, we receive proper water quality regularly, even if 
only for 2 days a week. I personally drink form the tap water directly, but my wife and 
children don’t accept it they drink from the filtered tap water, the only issue is the prices 
going up, it’s becoming difficult to cope with.” (male, 40 years old, Um Al Hiran) 

These improvements created a sense of optimism among residents, though they are 
often restricted by affordability issues and persistent pressure drops, especially during 
the summer when the demand is high. At the same time, residents in Jabal Al Hussein 
noted a decline in water availability and quality over time, which is more severe and un-
manageable in the refugee camp, where residents have always faced strained conditions 
in supply and scheduling reliability, and increasing dependency on alternative water sup-
plies. Non-camp residents of Jabal al-Hussein noted that reduced water supply, combined 
with rising tanker costs, has led to the adoption of more efficient alternatives—such as 
pressurized pumps to improve flow and water filtration systems for drinking 

Residents in Wadi Al Haddadeh reported significantly deteriorating water condi-
tions over time. Respondents frequently recalled how water used to be supplied for five 
days a week and when tap water used to be safe to drink. The growing distrust in public 
services has increased reliance on market-based alternatives, causing a financial burden. 

“I have been living in Wadi Al Haddadeh since I was 14 years old, I remember when we 
used to drink straight from the tap. It was clean and supplied regularly, nobody had to 
buy extra tanks or bottles then. Now, we can’t trust it anymore. We have to buy bottled 
water, and it’s expensive. You can’t rely on the public water anymore.” (Female, 60 
years old, Wadi Al Haddadeh) 

Residents in Prince Al Hasan also referred to a decline in water service over time, 
particularly in supply duration, quality, and affordability. While infrastructure was once 
sufficient, growing demands and population pressures are currently straining the sys-
tems. The shift from tap water to bottled alternatives reflects decreasing trust in public 
water sources, even though it is not an option for all residents. The decline in water quality 
is also noticed by experts: 

“I see more cases of people- especially children- coming in with stomach issues and skin 
rashes than ever before. Ten years ago, this wasn’t common. People used to use tap water 
for everything. Now they’re scared to even wash fruits using it. The deterioration in 
water quality is affecting our health.”(Medical lab technician, Prince Al Hasan) 

These narratives point to temporal disappointment with public resource manage-
ment. However, the severity and direction of this change differ by neighborhoods. Um Al 
Hiran demonstrates some infrastructure expansions, leading to a sense of relative im-
provement. In contrast, residents of the three other neighborhoods feel increasingly de-
prived from healthy drinking water, both economically and technically. An example of 
the temporal change was the launch of the Disi Water Conveyance Project in 2013, which 
aimed to secure continuous water supply for Amman. Although the project was intended 
to replace the intermittent supply model, it only managed to increase average weekly sup-
ply from 24 to 48 h [51]. While some residents appreciate this limited improvement, many 
remain disappointed. This disappointment is deepened by the gap between projections 
and current realities, due to the gap between the forecasted per capita water availability 
and the current estimates [19]. This reflects not only growing scarcity but also insufficient 
planning reinforcing public pessimism and worsening existing inequalities. 

3.2.2. Sub-Dimension 2.2 Spatial and Intra-Neighborhood Disparities 

Water disparity in Amman is not merely an inter-neighborhood issue, but it has also 
intra-neighborhood characteristics, aligning with patterns of spatial inequality and infra-
structure development. 
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The situation is mixed in Um Al Hiran. While some residents consider the local in-
frastructure to be relatively fair, comparisons with more affluent neighborhoods result in 
feelings of neglect. The quality of the water network and the perceived responsiveness of 
authorities differ sharply across Amman, underlining systemic urban fragmentation. 
These comparisons, where people evaluate their own conditions relative to others, reveal 
a sense of spatial injustice rooted in Amman’s urban fabric. In Jabal Al Hussein, the mix 
of the refugee camp and non-camp areas creates an extreme form of intra-neighborhood 
inequality, where camp residents experience severe shortages and neglect of infrastruc-
ture, while areas outside the camp have better access to water, even though residents still 
struggle with affordability over time. The stark contrast between these two areas illus-
trates how administrative and legal classifications of residency affect water distribution, 
in addition to socio-economic status and physical geography. 

“We live on the same hill, but they get water every three days and we wait a week, when 
we ask why, they just say it’s not under the municipality’s control.” (Male, 45 years 
old, Jabal Al Hussein camp) 

Another resident from outside the camp observed: 

“We have our issues with pressure and costs, but at least the municipality answers to 
our complaints. The camp is forgotten.” (Female, 28 years old, Jabal Al Hussein) 

In Wadi Al Haddadeh, some households manage to mitigate water shortages 
through personal investments, while others are trapped in cycles of unreliable municipal 
supply and poor infrastructure. In stark contrast, a private school located in the neighbor-
hood benefits from institutional privilege, maintaining a robust water system with reliable 
supply. This produces a form of infrastructural dualism within the same neighborhood. 

“We always ensure our tanks are full, even if it means calling a private tanker. We can’t 
afford to run out. It’s different for families nearby don’t have this buffer.” (School prin-
cipal, Wadi Al Haddadeh) 

The divide in Prince Al Hasan between the camp and non-camp residents is not that 
significant, both areas suffer from outdated infrastructure and frequent interruptions, 
however, the camp faces service cut-offs more frequently due to unpaid bills, which exac-
erbates the existing socio-economic vulnerabilities. Institutions supported by UNRWA 
perform better than those in surrounding neighborhoods, highlighting localized efforts to 
address systemic challenges. 

In all four neighborhoods, spatial and infrastructural inequalities persist, shaped by 
factors such as income, physical geography, and legal or administrative status, yet the 
nature and extent of these disparities vary. For example, zoning classifications across Am-
man have historically reinforced uneven infrastructure development. According to Potter 
et al. [48], neighborhoods like Wadi Al-Haddadeh, Um Al Hiran, and Prince Al Hasan fall 
within residential zones C and D, areas characterized by weaker infrastructure and lower 
levels of municipal investment. Jabal Al Hussein contains mostly residential zone C land 
and a small portion classified as zone B, which explains the slightly better service in the 
non-camp areas. These findings underscore that spatial injustice between and within 
neighborhoods is also shaped by perception, governance narratives, and uneven invest-
ment priorities. 

Across the four neighborhoods, the findings under Dimension 2 indicate that water-
related inequality in Amman is shaped simultaneously by temporal and spatial dynamics. 
Temporal narratives of decline or improvement are spatially stratified, while spatial ine-
quality is felt differently depending on whether the most salient contrast lies between 
neighborhoods or within them. Table 4 synthesizes the empirical findings and their inter-
pretive reading along two comparison axes across the four neighborhoods. 
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Table 4. Comparative summary of the main findings and their interpretation under Dimension 2 
across the four case-study neighborhoods. 

Sub-Dimension Um Al Hiran Jabal Al Hussein Wadi Al Haddadeh Prince Al Hasan 

2.1 Temporal change 
in water services 

Residents report signifi-
cant improvements in wa-
ter quality and sewer con-
nections over the past 
years, even as they con-
tinue to face high prices 
and reduced pressure dur-
ing summer. The trajectory 
has been one of cautious 
progress, in which visible 
investment has begun to 
shift the local experience of 
supply. 

Residents describe a long 
trajectory of decline in wa-
ter availability and quality, 
particularly within the 
camp, where strained sup-
ply and limited institu-
tional support have deep-
ened reliance on alterna-
tive sources. Outside the 
camp, the same trajectory 
of decline has prompted 
households to adopt 
pumps and filtration sys-
tems over time as a re-
sponse to reduced supply. 

Residents recall a past in 
which water was supplied 
five days a week and tap 
water was drinkable, and 
contrast this with a present 
marked by dependence on 
bottled water and private 
tankers. The trajectory has 
been one of progressive 
deterioration, in which a 
public service has been 
gradually replaced by a 
market-based one and a 
routine entitlement has be-
come a recurring house-
hold expense. 

Residents describe a paral-
lel decline in supply dura-
tion, water quality, and af-
fordability over time. The 
trajectory has been one of 
double erosion, in which 
both the service itself and 
the household capacity to 
compensate for its loss 
have worsened, leaving 
the poorest residents in-
creasingly unable to afford 
the bottled water that has 
replaced unsafe tap water. 

2.2 Spatial and intra-
neighborhood dispar-
ities 

Comparisons made by res-
idents are oriented out-
ward, toward wealthier 
neighborhoods of Amman, 
where the quality of the 
water network and the re-
sponsiveness of authorities 
are perceived as substan-
tially better. Within the 
neighborhood itself, large 
differences in supply are 
not reported. Spatial ine-
quality is thus felt at the 
city scale, shaping percep-
tions of fairness through 
observation of conditions 
elsewhere. 

The contrast between the 
camp and the adjacent 
non-camp area produces 
an extreme form of intra-
neighborhood inequality. 
Residents inside the camp 
receive water far less fre-
quently than households a 
short distance away, and 
authorities are described as 
unresponsive to the camp’s
concerns. Administrative 
and legal classifications, 
rather than physical dis-
tance, become the principal 
mechanism of unequal ac-
cess. 

Disparity operates within 
the neighborhood itself as 
some households manage 
to mitigate water shortages 
through personal invest-
ments while others remain 
trapped within an unrelia-
ble municipal supply, and 
a private school within the 
neighborhood maintains a 
reliable water system 
through private funding. 
Public and private water 
systems coexist within the 
same streets, producing an 
infrastructural dualism 
that deepens inequality at 
the micro-scale. 

The camp and the sur-
rounding non-camp area 
are both affected by aging 
infrastructure, but the 
camp experiences more 
frequent service cut-offs 
linked to accumulated un-
paid bills. Externally sup-
ported institutions within 
the neighborhood perform 
better than surrounding 
households, indicating that 
targeted institutional sup-
port can mitigate scarcity 
locally but does not extend 
equally to all residents. In-
equality operates in sev-
eral overlapping layers, 
producing a fragmented 
internal geography of ac-
cess. 

3.3. Dimension 3- Awareness, Quality of Life, and Future Expectations 

The effects of water scarcity extend beyond infrastructure and supply—they shape 
how residents perceive, navigate, and anticipate their everyday lives. This dimension ex-
amines how public awareness, daily well-being, and expectations for the future intersect 
with experiences of scarcity in the neighborhoods. 
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3.3.1. Sub-Dimension 3.1—Public Awareness and Conservation Practices 

Public awareness of water scarcity and conservation practices varied greatly across 
the four neighborhoods, shaped by socioeconomic background and access to institutional 
support. While residents in some areas showed basic knowledge about the issue of water 
scarcity and how to deal with it, many lacked the capacity and institutional encourage-
ment to translate awareness into sustainable behavior. 

Public awareness in Um Al Hiran varies greatly; most residents show strong engage-
ment with conservation strategies and hygiene, and the presence of a dedicated public 
health teacher at the local school is also important in gaining trust. 

“We have a public health teacher and one of her responsibilities is checking water avail-
ability and tanks quality, she also leads awareness campaigns and workshops with the 
students. The goal is to make saving water a habit, kids remind each other to turn off 
water taps and to inform us in case of any problem such as water leakage or cut-off. 
According to parents’ feedback, they go home and reflect that with in their houses too.” 
(Public school teacher, Um Al Hiran) 

Similarly, a water shop owner gains customers’ trust and confidence by explaining 
the safety and quality management of the shop and by showing them simple test results 
in the shop. This type of engagement partially compensates for the absence of broader 
institutional outreach. 

Awareness in Jabal Al Hussein, especially within the refugee camp, is limited. Resi-
dents reported that no educational campaigns or institutional visits had ever reached 
them, leaving them to learn through experience and hardship. Residents in Wadi Al Had-
dadeh showed a moderate awareness of water issues, which is growing through social 
media and neighbors’ discussions, yet the ability to act on this knowledge remains une-
ven. The contrast is sharp at a private school where the principal described how stable 
infrastructure leads to student behaviors that weaken conservation efforts: 

“We try to teach them to spare with water, but it’s hard and sometimes useless, just 
today during the break, a group of 11–12 year-olds were playing with the water and 
splashing each other. They all live in the same neighborhood and see their parents strug-
gling with water at home but here, it’s like water is unlimited.” (School principal, 
Wadi Al Haddadeh) 

In Prince Al Hasan, public awareness efforts are largely absent, with no formal cam-
paigns or institutional outreach; as a result, households rely on informal knowledge shar-
ing and community elders to navigate water-related challenges. 

At the institutional level, representatives from the Greater Amman Municipality 
point to ongoing efforts to spread awareness through the revised building codes that re-
quire a rainwater harvesting system for each new residential construction as well as 
spreading awareness through media and schools’ campaigns. However, they 
acknowledge difficulties in reaching informal and marginalized communities due to the 
lack of sustained partnerships and trust. Yet, awareness alone does not shield households 
from the burdens of water insecurity. 

3.3.2. Sub-Dimension 3.2—Quality of Life and Well-Being 

For many, especially in marginalized areas, the experience of scarcity is deeply em-
bedded in their physical, emotional, and financial well-being. Water scarcity and service 
fragmentation greatly influence the quality of life of residents. Whether in financial strain, 
disrupted routines, or health-related consequences, the everyday experience of water in-
security reflects and reproduces urban inequalities in Amman. 

In Jabal Al Hussein, the impact of water scarcity on the quality of life is felt in both 
physical and psychological terms, as disparities are sharp between the refugee camp and 
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surrounding non-camp areas, strengthening the feelings of inequality in daily lives. 
Within the camp, families face severe limitations in managing daily water consumption. 

“We borrow from each other. If someone has water, we all share. But when the pumps 
fail or the pressure is too low, we just wait. The children have to skip showers, and we 
collect and reuse dishwashing water for irrigation.” (Male, 48 years old, Jabal Al Hus-
sein camp) 

Outside the camp, conditions are slightly better, but the uncertainty persists. A 
woman described: 

“We have two tanks, but still, we buy extra water in summer when the supplied water 
is not enough. Everyone’s anxious, there’s no peace of mind, even if you have extra tanks, 
you’re worried if the bill is low this month, you know next month it might double.” 
(Female, 35 years old, Jabal Al Hussein) 

In Wadi Al Haddadeh, residents face constant physical, financial, and mental stress 
related to water access. Older people struggle with the physical burden of lifting heavy 
water containers, especially in buildings without elevators. One elderly man suffered an 
injury while carrying gallons of water up the stairs and now relies entirely on lighter-
weight bottled water despite its higher cost. The shift to higher-cost alternatives results in 
trade-offs with other essential medical, educational, or food expenses. For some families, 
financial pressure mounts due to frequent repairs, due to leaking tanks and damaged 
pumps, leaving little left for other essentials. 

The daily burdens of water scarcity in Prince Al Hasan surfaced repeatedly in resi-
dents’ accounts of health outcomes and mental stress. A father of three children explained 
the compounding challenges of his family: 

“My 2 years old daughter got a skin rash from water last year, the doctor said it’s com-
mon now. Sometimes we have no choice but to use tap water even if we don’t trust it. 
We only wash clothes on Thursdays, when the water comes. If you miss it, you will wait 
another week. My wife wakes up very early just to get the household tasks done before 
the night.” (Male, 40 years old, Prince Al Hasan) 

These testimonies show that water scarcity not only limits access to clean water but 
also reshapes daily lives and social cohesion. Residents associated the stress of unpredict-
ability, health concerns, and economic sacrifices with a multidimensional decline in resi-
dents’ quality of life. 

The burden of managing household water scarcity is distributed in gendered ways 
across all four neighborhoods. Female respondents consistently described the daily labor 
of monitoring tank levels, scheduling domestic activities around supply periods, calling 
the water company when supply fails, and managing the household budget to accommo-
date the cost of bottled water and private tankers—work that is often invisible but recurs 
every week. In Wadi Al Haddadeh, a woman described waking up on water days. 

“thinking about the water before I think about anything else my husband leaves for work 
and does not think about it” (Female, 44, Wadi Al Haddadeh) 

Elderly women face additional physical and financial challenges, particularly in 
buildings without elevators. A widow in Um Al Hiran reported that she could no longer 
carry water gallons and depended on her son’s weekend visits to bring drinking water. 

Within the refugee camp areas of Jabal Al Hussein and Prince Al Hasan, the gendered 
burden intersects with economic vulnerability, as women manage water logistics under 
conditions of extreme shortage and bear responsibility for the health and hygiene of chil-
dren and elderly relatives. While a full gendered analysis lies beyond the scope of the 
present paper, these patterns indicate that women and especially older women, dispro-
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portionately absorb the costs of intermittent supply and constitute the front line of house-
hold-level adaptation. 

Water insecurity is influenced in all four neighborhoods not only by access but also 
by the negotiation of dignity and health. The persistent lack of long-term planning, re-
sponsive governance, and equitable investment continues to erode residents’ quality of 
life. Research results revealed how water-related issues compound the existing vulnera-
bilities, especially for the elderly and lower-income households. To address water scarcity 
and enhance service delivery, authorities in Jordan have introduced a new water tariff in 
recent years [52]. However, as Tabieh et al. [41] noted, consumption patterns are more 
closely linked to household size, income level, education, and the number of bathrooms 
rather than water prices. 

3.3.3. Sub-Dimension 3.3 Future Expectations 

The outlook on future water security across the four neighborhoods is shaped by a 
shared history of neglect and ongoing governance gaps. While some communities show 
optimism, others express doubts based on lived experiences of unresponsiveness, policy 
inconsistency, and financial suffering. These views highlight the disconnect between pub-
lic expectations and institutional performance. Um Al Hiran residents showed a mixed 
but slightly hopeful outlook. Recent improvements have led to expectations for further 
upgrading. 

“Things are better now, but not perfect. The supply is more stable. People are asking 
questions, they want to understand the new billing system and how to help in mitigating 
the issue-if there is any possibility-. The government listens, there’s still hope to improve, 
people want solutions and real investment, not just campaigns or tankers, we need reli-
able water source and responsive institutions.” (Female, 55 years old, Um Al Hiran) 

However, in Jabal Al Hussein, a low level of expectations is rooted in historical ne-
glect. Within the refugee camp, residents no longer expect great improvements, mention-
ing years of unmet needs and exclusion from planning processes. Outside the camp, the 
attitude of residents is less negative, but they still count on limited improvements. They 
acknowledge minor upgrades in nearby areas but remain uncertain about whether such 
improvements will ever reach them. Similarly, in Wadi Al Haddadeh, trust in government 
institutions is extremely low. Years of service deficiencies and limited communication cre-
ated a sense of resignation, where complaints are seen as useless and improvements as 
uncertain. In Prince Al Hasan, particularly within the refugee camp, residents express 
some of the most pessimistic views. Years of neglect have worn not only services but also 
trust. 

“You think they care about us? We live with cut-offs, old tanks, and dirty water. When 
we ask for help, we’re ignored. So why should I believe anything will improve?” (Fe-
male, 30 years old, Prince Al Hasan camp) 

Across all four neighborhoods, expectations for future water improvements remain 
low. Residents cite frequent service failures, policy uncertainty, and exclusion from deci-
sion-making as major barriers. The result is a shared sense of vulnerability, especially 
among marginalized groups. 

Across the four neighborhoods, the findings under Dimension 3 show that water 
scarcity shapes how residents make sense of their situation, how they adjust their daily 
lives, and what they expect from the future. Awareness, well-being, and future expecta-
tions are not independent of the material conditions documented under the previous di-
mensions; they are produced by them and, in turn, reinforce them. Table 5 synthesizes the 
empirical findings and their interpretive reading along three comparison axes across the 
four neighborhoods. 
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Table 5. Comparative summary of the main findings and their interpretation under Dimension 3 
across the four case-study neighborhoods. 

Sub-Dimension Um Al Hiran Jabal Al Hussein Wadi Al Haddadeh Prince Al Hasan 

3.1 Public awareness 
and conservation 
practices 

Awareness is sustained by 
trusted local actors rather 
than abstract knowledge. 
A public-health teacher at 
the local school leads 
workshops with students, 
and water-shop owners ex-
plain water quality to cus-
tomers through visible 
testing. This locally em-
bedded engagement com-
pensates partially for the 
absence of broader institu-
tional outreach and sug-
gests that community-an-
chored approaches operate 
more effectively than top-
down communication. 

Awareness is limited, spe-
cifically within the camp, 
where residents report that 
no educational campaigns 
or institutional visits have 
ever reached them; they 
learn about water issues 
mainly through personal 
experience and hardship. 
The absence of formal 
communication produces a 
second layer of exclusion 
beyond the material one, 
leaving residents cut off 
not only from water but 
from information about it. 

Awareness of water issues 
is moderate and grows 
through social media and 
informal discussion be-
tween neighbors, although 
the ability to act on this 
knowledge remains une-
ven. The contrast is sharp 
at a privately funded 
school within the neigh-
borhood, where students 
show little concern for con-
servation as they experi-
ence an uninterrupted sup-
ply, illustrating how mate-
rial privilege can paradoxi-
cally weaken environmen-
tal responsibility. 

There are no formal aware-
ness efforts in the neigh-
borhood, and residents 
rely instead on informal 
knowledge sharing and on 
advice from community el-
ders to navigate water-re-
lated challenges. Conser-
vation knowledge is so-
cially transmitted from one 
resident to another and 
survives the absence of in-
stitutions, although it 
spreads unevenly and 
reaches some households 
more reliably than others. 

3.2 Quality of life and 
household well-being 

Daily life is structured 
around the weekly supply 
schedule, and financial 
concerns are present with-
out disrupting the basic 
functioning of the house-
hold. Within this compara-
tively favorable context, 
gendered burdens persist; 
elderly women living 
alone report difficulty car-
rying water containers and 
depend on family mem-
bers for assistance, while 
women across the neigh-
borhood typically manage 
the scheduling of laundry, 
cleaning, and cooking 
around supply days. The 
burden of household water 
management thus contin-
ues to fall most heavily on 
women even where the 
broader context is stable. 

Within the camp, families 
share water, skip showers 
when the supply fails, and 
reuse dishwashing water 
for irrigation, producing 
severe physical and psy-
chological strain in every-
day life. Outside the camp, 
residents report constant 
anxiety about rising water 
costs even where financial 
conditions are slightly bet-
ter. In both settings, 
women bear responsibility 
for monitoring tank levels, 
calling the utility com-
pany, and ensuring the 
health and hygiene of chil-
dren and elderly relatives, 
intensifying their daily 
workload under conditions 
of acute shortage. 

Residents face constant 
physical, financial, and 
mental stress related to 
water access. Older people 
struggle to carry heavy 
containers upstairs, and 
families face recurring 
costs for water resources 
with other essential ex-
penses. Women describe 
waking earlier than other 
household members to 
plan water-dependent 
chores on supply days, ab-
sorbing the invisible labor 
of scheduling and monitor-
ing. Water scarcity thus 
compounds existing vul-
nerabilities along the inter-
secting axes of age, class, 
and gender. 

The daily burdens of water 
scarcity surface repeatedly 
in residents’ accounts of 
health concerns and men-
tal stress, with children fre-
quently reporting skin 
rashes and gastrointestinal 
symptoms that residents 
attribute to water quality. 
Mothers describe organiz-
ing their day around wa-
ter-dependent tasks, ensur-
ing drinking water for chil-
dren, scheduling laundry 
on supply days, and ab-
sorbing the emotional load 
when supply fails. Water 
insecurity becomes embod-
ied in the form of illness 
and felt in the affective and 
relational life of house-
holds, with effects that fall 
most heavily on women 
managing the conse-
quences for the rest of the 
family. 

3.3 Future expecta-
tions 

Residents express a mixed 
but slightly hopeful out-
look, anticipating further 
upgrades and asking for 
greater transparency in 
billing. Hope is sustained 
by visible signs of institu-
tional responsiveness, as 
residents who see action 
engage with institutions 

Expectations are bifurcated 
along the camp boundary. 
Inside the camp, residents 
no longer expect great im-
provements after years of 
unmet needs and exclusion 
from planning processes. 
Outside the camp, the atti-
tude is less negative but 
uncertain, with residents 
acknowledging upgrades 

Trust in government insti-
tutions is extremely low, 
and years of perceived un-
responsiveness have pro-
duced a sense of resigna-
tion in which complaints 
are viewed as ineffective 
and improvements as un-
certain. Long-term institu-
tional inaction has pro-
duced a form of civic dis-

Residents express deep 
pessimism, particularly 
within the camp, where 
years of neglect have 
eroded services and trust 
in service providers. They 
describe institutions as in-
different and view future 
improvements as unlikely. 
Eroded trust of this depth 
may prove more difficult 
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rather than disengage from 
them. 

nearby while doubting that 
such improvements will 
ever reach them.  

engagement in which resi-
dents withdraw their effort 
of interaction because they 
expect no response. 

to restore than infrastruc-
ture itself, suggesting that 
material upgrades alone 
will not suffice to rebuild 
confidence without sus-
tained engagement with 
residents. 

Taken together, the three dimensions reveal water scarcity in Amman’s marginalized 
neighborhoods as a socially embedded, spatially stratified, and institutionally produced 
condition. 

4. Conclusions 
This study presents a multidimensional intra-urban analysis of water scarcity in Am-

man, showing how socioeconomic, spatial, and behavioral differences shape residents’ 
daily experiences of this issue. Based on a qualitative approach in four neighborhoods, 
the findings reveal that water scarcity in the city cannot be addressed solely through tech-
nical, economic, or policy frameworks. Instead, it must be understood as a socially em-
bedded challenge that intersects with class, geography, and infrastructural disparities. 

The results showed that residents rely on a range of coping strategies shaped by their 
socioeconomic status and infrastructural opportunities. In better-served areas, some in-
vest in filtration systems or additional storage. But in more vulnerable communities, par-
ticularly refugee camps, residents depend on less reliable, often informal solutions such 
as borrowing water, reusing wastewater, or using unsafe tap water. These strategies re-
flect resilience but are also an indicator of systemic neglect. These reactive coping strate-
gies cause financial, physical, and emotional loads that are unsustainable for the margin-
alized residents. 

This unequal exposure to water scarcity shapes residents’ perceptions of fairness and 
injustice. Many view the country’s water strategies as inattentive to residents’ realities, 
especially in areas excluded from formal planning. Past memories of better service paired 
with current deterioration have intensified the sense of abandonment. These experiences 
confirm the theory of spatial injustice and the dual city of Amman, where differences in 
legal status, infrastructural investment, and land zoning reproduce urban inequalities. 
Although improvements such as better water quality or extended supply hours in some 
neighborhoods offer hints of progress, they do not compensate for years of unequal in-
vestment and administrative neglect, nor do they overlook that some neighborhoods are 
left behind. 

The quality-of-life consequences reported by residents are severe and consequential. 
Water scarcity was described not only in terms of restricted consumption, but also as af-
fecting dignity, perceived health, mental well-being, and hope for the future. Residents 
across the neighborhoods suffer from chronic stress, disturbed routines, and frustration 
with poor service quality. Awareness campaigns rarely reach marginalized communities 
in meaningful ways, and even when awareness exists, it rarely translates into behavior 
change due to financial and infrastructural constraints, which result in pessimistic future 
expectations shaped by exhaustion, not engagement. 

In a broader perspective, the findings reveal a threatening conflict as Amman’s urban 
space continues to expand, but without addressing the root causes of water scarcity and 
inequality. Under current conditions, such development is environmentally and socially 
unsustainable. If water scarcity deepens, as climate change, population growth, and re-
gional pressures indicate, it may intensify not only resource shortages but also social frag-
mentation and systemic injustice. In this respect, Amman is not alone in the Middle East; 
thus, our findings can be relevant for other cities in the region, as well. 
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Although this research is grounded in the specificities of Amman, the dynamics doc-
umented in this study resonate with patterns identified in other high-density, climatically 
stressed cities of the Global South mentioned in the introduction. In light of these cases, 
Amman findings suggest a distinctive configuration in which refugee-camp administra-
tive regimes, valley-and-hill urban morphology, and a long history of intermittent munic-
ipal supply intersect; however, a familiar broader pattern in which household coping, in-
frastructural dualism, and institutional neglect repeatedly produce the same structural 
inequalities under different climatic and demographic conditions. In this respect, the pre-
sent study contributes to a growing comparative literature that treats urban water scarcity 
not only as a technical problem but as a globally recurring expression of social and spatial 
injustice. 

The findings of this study point toward several practical and policy-oriented direc-
tions for addressing water inequality in Amman’s marginalized neighborhoods. First, 
given the evidence that financial coping strategies (tankers, bottled water) consistently 
push household water expenditure above the internationally recognized affordability 
threshold, tariff reform should incorporate income-sensitive billing mechanisms and extra 
grace periods for vulnerable households, particularly in refugee camps and informally 
settled areas where supply cut-offs for unpaid bills compound existing socioeconomic 
stress. Second, the documented dualism between institutionally supported sites and sur-
rounding residential households suggests that infrastructural investment programs tar-
geting household-level storage and pressure boosting in elevated neighborhoods could 
deliver disproportionate benefits at modest cost. Third, the strong but unevenly distrib-
uted role of trusted local actors such as teachers, community elders and religious figures 
indicates that conservation and water-hygiene outreach should be designed as commu-
nity-anchored programs rather than top-down campaigns, particularly in refugee-camp 
areas where institutional outreach has been historically absent. Fourth, given the wide-
spread mistrust generated by the new smart-meter billing, billing transparency and acces-
sible complaint mechanisms, including the removal of complaint registration fees that re-
spondents identified as a structural barrier, represent low-cost institutional reforms with 
significant potential to rebuild community engagement. 

An important limitation of this study should be acknowledged. The empirical mate-
rial is drawn from four neighborhoods in Amman, purposively selected to capture mean-
ingful variation along the clusters, geographical, infrastructural, and legal-status dimen-
sions; the findings are therefore not generalizable to all marginalized neighborhoods of 
Amman, nor to other cities in the country. They are intended to be analytically transfera-
ble, and the patterns identified here would benefit from further investigation in other com-
parable urban contexts, particularly in cities of the Middle East, North Africa, and the 
wider Global South where rapid urbanization, intermittent water supply, refugee dynam-
ics, and climatic pressure intersect. 

This study advocates for a shift away from technical solutions and toward an equity-
based water governance model that addresses the social geography of water scarcity. In 
doing so, it contributes to a growing body of research that views water not only as a nat-
ural resource but as a site of struggle and urban belonging. 
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